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Abstract
The Exponentially Weighted Moving Average (EWMA) procedure is a popular
chart in quality control and surveillance for detecting small changes in parameters of
distribution. We use the Integral Equation approach to compute properties of the EWMA
chart when observations are lognormally distributed. We compute the Average Run
Length (ARL) of false alarm times and Average Delay (AD) of true alarm times by
numerical solutioni of the Integral Equations and then compare the results with Monte
Cario simulations. A discussion of the efficiency of the different quadrature rules that can
be used for numerical integration is given. We use the Integral Equation approach to
obtain tables of optimal parameter values for one-sided lognormal EWMA designs. For
given AFL values of 300 and 500 and out-of-control-parameter values of 0.1 - 0.9, tables
are given of optimal values for weights and alarm boundaries and for optimal AD. The
Gauss-Legendre rule for numerical result of the Integral Equations is superior to other
rules. Also, the Integral Equations approach is much better than MC because its

computational time is much less than the latter especially, for finding an optimal
parameter of EWMA designs.

Keywords: average delay, average run length, exponentially weighted moving
average, integral equations, quadrature rules.
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Abstract
This paper compares confidence intervals for the variance and the ratio of two
variances when the population distributions are non-normal and item nonresponse is
oceurring. The data after random hot deck imputation used to define the confidence
interval. The confidence intervals considered are the classical confidence intervals in text
books and the adaptive confidence interval based on the Bonett confidence intervals.
Qur simulation study shows that the use of the adaptive confidence intervals for variance
and ratio of two variances when the underlying distributions are generally skewed and
unknown and missing data occur give better coverage probabilities. Therefore their use
is recommended.

Keywords: confidence interval, coverage probability, item nonresponse, kurtosis, prior
information, random hot deck imputation.

1. Introduction

Calculating confidence interval for the variance and the ratio of two variances is
an important problem in manutfacturing and quality management. Generally when sample
distributions are normal the classical confidence intervals by y* and F statistics in text

books are used for the variance and the ratio of two variances respectively. However in

this paper we are interested in non-normal distributions. Bonett {11 showed that when
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Abstract

This paper proposes a statistic for use in the
generalized confidence intervals method and 5
statistic for use in the bootstrap percentile method,
These two methods are used for constructing
confidence interval for the difference between two
lognormal means. We compared the results of
estimation from these two methods with another
method, which is being used by many researchers,
by the Monte Carlo simulation. We found that the
reneralized confidence intervals method based on
the proposed statistic gave conservative confidence
intervals or gave the coverage probability more than
or equal to the nominal level in all situations
studied. If the parameters 0'12 and 0'22 from the two
populations were not much different and the sample
sizes were large, the bootstrap percentile using our
statistic gave coverage probability not less than the
rominal level, and its average interval length was

the shortest.

Keywords : Coverage Probability, Generalized

Confidence Interval, Bootstrap
Percentile, Conservative Confidence

Interval
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Abstract

Simple Random Sampling is the usual data
collection method used for constructing control
charts. In this paper, a method based on Ranked-Set
Sampling is developed to construct a control chart
for the mean (X-RSS Chart) and for the median
(MRSS Chart). The method uses Simple Random
Sampling to construct a 100(1-Q)% confidence
interval for the population mean and then this
confidence interval is used to construct the control |
charts. Furthermore, a new method of data
collection is proposed that we call Median-Set
Sampling. The data can be used to construct 2
coatrol chart for mean (X-MSS Chart) and a control
chart for median (MMSS Chart). The control charts

constructed using SRS, MSS and MMSS are
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Absiract
~ Statistical Process Control (SPC) chart for detecting small shifts in parameter of
- distributions are widely used in. quality control and other area of applicatioris is an
.Expcnentially Weighte:d Moving Avera:ge (EWMA) procedure. The objective of this paper
is to implement an explicit formula for characteristics of EWMA as Average Run Length
(ARL) — the expectation of false alarm times and Average Delay time (AD) - the
expectation of delay cf true alarm times in case of Weibull distribution. Using the simple
transformation techniciue, we obtain the explicit expressions for evaluating ARL and AD
wheri observations are Weibull by taking power of such cbservations. The accuracy of
results is compared with Monte Cad? simulations. In addition, we present the table of
optimal parameter vglues for Weibull EWMA designs and the comparisons of
performance of EWMA versus CUSUM charts are considered.

Keywords: averaged - run length- and average delay, cumulative sum,
exponentially weighted moving average chart, stopping times.
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Abstract

Bonett [1] provides an approximate confidence interval for o and shows it to be
nearly exact under normality and, for small samples, under moderate non-normality.
This paper propcses a new rnethod for determining the confidence interval for c. We
follow the suggestion of Bonett [1] and include any prior kurtosis information. An

mportant modification from the Bonett method is to base the interval on ¢, , the

(a/2)100th quantile of Studant T distribution, rather than on Z,,,, the (a/2)100th

Juantile of standard normal distribution. Further, the use of the median as an estimate of
the population mean gives a slightly higher coverage probability for the confidence
interval for o when data are from skewed leptokurtic distributions. Monte Carlo
Simulation results for selected normal and non-normal distributions show that the
confidence intervals obtained from the new method have appreciably higher coverage
probabilities than the confidence intervals from the original Bonett method that does not
use prior kurtosis information, and also higher coverage probabilities than the Bonett
method that does use prior kurtosis information.

Keyword: confidence interval, coverage probability, standard deviation.
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Abstract
The capability index Cp is widely used to give a quick indication of process
capability in a format that is easy to use and understand (Kotz and Lovelace, [8], pp. 40-
41). In this paper a new confidence interval is derived for Cp. The method is based on
an adjusted confidence interval for the standard deviztion for non-normal data. A Monte
Carlo simulation has been used to investigate the coverage probabilities of the new
confidence interval for small samples of sizes 10, 25, 50 and 100 for data from a range
of non-normal distributions. The simulations show that, for ali non-normal distributions
studied, the new confidence interval for Cp provides higher values for the coverage
probabilities than the confidence interval from Kotz and Lovelace and that for most of the

distributions the new coverage probabilities are greater than a nominal value of 0.95.

Keyword: confidance interval, coverage probability, process capability index.

1. Introduction

Statistical process control has been widely applied in many industries. One of
the quality measurement tools used for improvement of quality and productivity is a
process capability index (PCI) such as Cp. This index is defined by

Cpo USL-LSL 0
6o
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Abstract

This paper presents a new one-step-ahead prediction interval for an unknown
mean Gaussian autoregressive process (AR(p)) using the residual model. The proposed
prediction interva is constructad by adding the multiplication of the correction factor and
the percentile of sample errors in the estimated point {orecast for an AR(p) process. The
Soverage probabilities of a new prediction interval andl a standard prediction interval are
also derived to b functionally independent of the population mean and the variance of
the innovation process. The Monte Carlo simulation is used to investigate the behavior of
this new prediction interval compared to the existing prediction interval based on their
coverage probabilities and expected lengths. Simulation results have shown that almost
cases of the new prediction interval have desired minimum coverage probabilities of 0.95
and 0.90. Moreover, this new one is better than a standard prediction interval for all the

autoregressive parameter values and all sample sizes considered in this paper.

Key;vords: AR(r), coverage probability, expected length, prediction interval, residual
model.
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Abstract
It is known from Diebold and Kilian [1] and Niwitpong [2] that a preliminary

Dickey-Fuller unit root test [3] is useful for a one-step-ahead forecast of the trend of an
AR(1) process and an unknown mean Gaussian AR(1) process raspectively. In this
paper, the mora powerful prefiminary unit root tests, based on the veighted symmetric
estimator described by Fuller [4], Pantula et al. [6] and Shin and So [5], are compared
with Dickey-Fuller unit root test. Monte Carlo simulation results are given to compare the
relative efficiencies of predictors using the scaled prediction mean squares error for an

unknown mean AR(1) process alter preliminary unit root tests.

Keywords: AFR(1), preliminary unit root test, scaled prediction mean square error.

1. introductior:

Applications in econometrics of an unknown mean Gaussian AR(1) process
have been described by Hamilton [6]. In addition, Hamilton described the need to use the
unit root test tc find the correct model for the series of the nominal interest rate of the
United States from 1947-1949 and the real GNP for the United States from 1947-1989,
see Figures 17.2-17.3 of Hamilton ([6], pp. 503). Hamilton describad that there is no
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Abstract

This study is a continting investigation into the performance of confidence
intervals for the differences betwsen pairs of means based on the jackknife method for
multiple comparisons after the ANOVA F-test. The main focus was to examine the
jackknife based confidence intervals in detecting the differences between the means in
multiple comparisons tests, especially when datasets contain outfiers. A simulation with
5,000 runs eact under various situations was conducted to investigate the performance
of the jackknife based intervals. As equal sample sizes were considered in this study, we
compared the performance of th2 jackknife based intervals with those obtained by the
Tukey's HSD (Honesty Significant Difference), a method that allows the comparison of
all pairs of mearss, in terms of coverage probability and expected length. The results from
a simulation study show that the jackknife based intervals enable better detection of
differences between the means when outliers are present in the datasets. The intervals
constructed by the jackknife method not only have shorter lengths but also offer control
over the probability of a Type | error.

Keywords : ANOVA, confidence Interval, jackknife method, multiple comparisons, outliers.
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