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ABSTRACT

Traditionally steel is used as a reinforcement in concrete. But because of cost and
availability, replacement of steel with some other suitable materials as reinforcement
is now a major concern. Though bamboo has been used as a construction material,
especially in developing country, until today its use as reinforcement in concrete is
very limited due to various uncertainties. Since bamboo is a natural, cheap and also
readily available material, it can be a substitute of steel in reinforcing of concrete. In
this paper, aptness of bamboo as reinforcement in concrete will be evaluated. To
assess this, tensile strength test of bamboo having three and five nodes are performed.
I'm bamboo sticks of varying cross sections are used in this test. Also flexural strength
test of bamboo reinforced beam is done to characterize the performance of bamboo as
reinforcement. Singly and double bamboo reinforced beams of 750 mm length having
150 mm width and depth are compared with plain concrete beam to carry out in this
test

Keywords: Bamboo Reinforcement; Tensile Strength; Flexural Strength; Deflection.
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1. INTRODUCTION

Concrete is a widely used construction material for its various advantages such as low cost,
availability, fire resistance etc. But it cannot be used alone everywhere because of its low
tensile strength. So, generally steel is used to reinforce the concrete. Though steel has a high
tensile strength to complement the low tensile strength of concrete, use of steel should be
limited since it is very costly and also so much energy consuming in manufacturing process.
Thus a suitable substitute of this with a low cost, environmental friendly and also a less
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Abstract: Practical, technical and economical difficulties in adopting base isolation created interest in study of mid-storey isolation, in which flexi-
ble isolators are installed at any intermediate storey of a building. Since vertical irregularities are increasing in the present architecture, a study to
understand structural behaviour of these buildings under seismic loading is essential for proper design and better performance. This paper presents
the time-history analysis of a stiffness and mass irregular building of G+20 stories and their seismic responses when incorporated with isolators at
intermediate stories. The effect of change in isolation level in the seismic performance of the building is studied. The structural analysis software
SAP2000 is used for the analysis process. Base shear, storey shear deviation and energy absorption of the high rise structures are plotted.

Keywords: High rise structures, Mid—storey isolation, SAP2000, Seismic isolation, Vertical irregularity

L. INTRODUCTION

Seismic isolation method was developed to prevent injury to the occupants and other components by isolating the building, thereby re-
ducing the earthquake forces acting on it. Mid-storey isolation is\a type of partial isolation in which only a part of the total building mass
is isolated at an intermediate storey level, unlike isolating the'total mass as in base isolation. These isolation devices absorb energy thus
reducing the energy input on structures.

Irregular buildings are a major concern as it is becoming common now. According to IS 1893 (Part 1): 2016, a soft storey is one which
has the lateral stiffness less than the storey above; while a mass irregularity occurs when the seismic weight of a floor increases to more
than 150 percent of the floors below [10]. Here, this study consists.of time history analysis of two buildings, a stiffness irregular and a
mass irregular building, on both fixed and middle storey isolated conditions.Variation in results on changing the level of isolation has
also been checked. Change in base shear, storey shear, energy dissipation,occurrence of peak values of storey shear and acceleration are
compared and plotted. SAP 2000 software has been used for the study.

1I. AIM
To find the effect of mid-storey isolation in the seismic responses of vertical irregular high rise buildings.
1II. MODEL DESCRIPTION

Building model used is of G+20 stories with plan dimension 30 x 16 m. Each story is of 3.5m height. Beams used are 0.35 x 0.4 m and
columns are 0.4 x 0.6 m. Stiffness irregularity is created in the second model by increasing the bottom storey height to 4.5m. Mass irreg-
ularity is created by increasing the seismic weight of storey 10 to about 181% than the adjacent storeys. This is done by increasing the
weight of structural components and an addition of a superimposed dead load of 10 kN/m2.

Isolator used in common is high damping rubber bearing with an effective horizontal stiffness of 3.27 kN/mm and vertical stiffness 2796
kN/mm. It has a maximum vertical load capacity of 9596 kN, which is larger than the maximum axial load occurring in the considered
structures. There are a total of 35 bearings installed, each with a height of 136 mm and 10% damping. The properties of isolators used in
this study are taken from actually developed isolation devices. These are installed in the middle of columns in different storey locations
to study the effect of varying the isolation interface along the height of the building. The 1940 EI Centro earthquake is used for the time
history analysis.
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Abstract

Stabilization of soil can be done by using natural and waste materials instead of
synthetic materials for sustainable development which will reduce the impact on the
environment. This research paper deals about the experimental study on the
stabilization of soil using organic waste and coir fibres of varying lengths. The organic
waste taken into consideration was eggshell powder. Basic properties of virgin soil
like Atterberg’s limits, Unconfined compressive strength , compaction characteristics,
California bearing ratio, were determined. The soil samples were treated with varying
percentages of eggshell powder and the optimum percentage of eggshell powder for
the stabilization soil was determined. The CBR and UCC values showed a
considerable increase in strength attainment due to the presence of Calcium Oxide in
the eggshell powder. The soil was then treated with an optimum percentage of
eggshell powder and varying percentages of coir fibres of different lengths (L=1cm,
1.5cm). It was observed that the soil showed considerable strength improvement with
the combination of eggshell powder and coir fibre than that with eggshell powder
alone. The effective use of locally available materials like eggshell powder and coir
fibres and their experimental combination for the improvement of soil makes the study
relevant and feasible.

Keywords: Eggshell powder (ESP), Coir Fibres(CF), Atterbergs limits, CBR, UCC.
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Abstract

Physical health is associated with physical activity,
physical activity also ensures the wellbeing of the
humans, physical activity is recognized using body
worn sensors, and three Inertial Measurement units
(IMU) are used to capture the data from the sensors.
The activity recognition chain consists of Data
Acquisition, Preprocessing, segmentation, Feature

extraction, and Classification. Different levels of
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Abstract: Automated fingerprint matching is considered as the most
challenging phase of fingerprint recognition since it can be affected by a
variety of factors such as noise, skin condition, rotation, distortions and
displacements. When there is a large database, the search time to get a
matching fingerprint will be relatively high. To reduce the searching time
in the database, we have proposed a minutiae tree based indexing method
in this paper. The database is represented in the form of a minutiae tree
and the fingerprint matching is done by visiting the nodes in the tree
where the local configuration of the minutiae is stored. By using this tree
structure it is found that the search time or matching time can be
considerably reduced and the matching time is independent of the number
of fingerprints enrolled in the database. Our framework is scalable and
the experiments conducted explores its ability to find correct matches
with minimal search time.

Keywords: Minutia, Fingerprint Matching, Minutiae Tree, Binning, Indexing

Introduction

Fingerprint verification and fingerprint identification
are the two different modes of operations of a fingerprint
based biometric system. Fingerprint verification is
considered as a simple process of 1:1 matching whereas
fingerprint identification is a complex process of 1:N
matching (Jain et al., 2010). In both the modes
fingerprint matching is an important step. In verification
the acquired image is matched with the stored image.
The matching algorithm will find the correspondence
between the two images and gives a positive result if
they are significantly similar. In identification the given
probe image is matched with all the images in the dataset
to generate a degree of similarity. The algorithm returns
the name of the person who has a highest degree of
similarity. Fingerprint matching is very challenging since
two images acquired at different time exactly under same
conditions need not be exactly the same. The difficulty in
matching is due to several reasons (Sheng et al., 2007).
The translation and rotation of the fingerprint images,
application of a poor feature extraction algorithm,
displaced, false and missing minutiae and the non linear
deformations of the images are some of the reasons. To
overcome these variations a powerful matching
algorithm is needed. So the matching algorithm should
be invariant to translation and rotation of the images. It
should return the correct result while comparing
fingerprints from the same finger even the feature
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extractor has missed some features or even when the
fingerprint images are affected by non linear distortions.

The fingerprint matching algorithm can generally be
classified into three different classes:

e Correlation based matching algorithms (Hatano et al.,
2002; Lindoso et al., 2007) which use superimpose
two fingerprint images to find the correlation among
pixels for different displacement and rotation

e Minutiae based matching algorithms (Jiang and
Yau, 2000; Luo et al., 2000) which use the extracted
minutiae of two fingerprints to find the matching
pairs of minutiae

e Non minutiae based matching algorithms (Yang and
Park, 2008; Nanni and Lumini, 2009) which use the
orientation, shape or frequency of ridges to perform
matching between two fingerprints

Among the three classes minutiae based algorithms
are the most common and minutiae based matching is
considered as a point pattern matching problem.

Our goal is to develop a fingerprint matching
algorithm which can reduce the database search time
during matching. Towards this goal a minutiae tree
based algorithm is proposed in this paper, which enrol
the fingerprints at the leaf node of the tree and the
matching is done by comparing the values related to each
minutia at each node. A minutiae tree based indexing

© 2019 Praseetha, V.M. and S. Vadivel. This open access article is distributed under a Creative Commons Attribution (CC-

BY) 3.0 license.
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Detection of Murmur from Time Domain
Features of Heart Sounds — an Investigation

P. Careena, M. Mary Synthuja Jain Preetha, P. Arun

ABSTRACT--- Automated identification of valve disorders
from heart sounds is a competent task in cardiology. Time
domain features like variance (u), standard deviation (SD),
entropy (E), peak amplitude (PA), RMS, crest factor (CRF),
impulse factor (IF), shape factor (SHF), energy and clearance
factor (CLF) are extensively used in Artificial Intelligence (Al) to
reflect the physical attributes of signals. Time domain features
are analytically simple and easy to compute. In this paper, the
reliability of employing time domain features for the detection of
murmur from heart sound is investigated. It is found that energy
of the signal is able to detect the murmur from PCG signal with
an accuracy of 98.87 %, sensitivity of 99.70 % and specificity of
98.09 %.

Index Terms— energy, heart abnormality, murmur, PCG
signal, statistical significance, type of heart signal, time domain
features.

L. INTRODUCTION

The feature extraction is the primary step involved in any
artificial intelligence system. Signal processing techniques
employed for extracting the features plays an important role
in systems meant for automated analysis. This mainly
involves fault diagnosis of mechanical/electrical systems
using their vibration data, detection of diseases by analyzing
various biological signals etc., From the features, extracted
via suitable signal processing techniques, problems can be
detected, accurately traced and even their type can be
recognized. Moreover, the features selected via the
appropriate feature extraction technique should be
statistically significant and computationally efficient. The
features extracted will be of time domain, frequency domain
or Time—Frequency (TF) domain. Out of these, time domain
features are simpler and computationally viable than
features in transformed domain because they do not involve
complex domain transformation.

A few methods that incorporates time domain features to
identify problems of numerous sectors are presented in the
literature. For diagnosing bearing defect, Hu et al. [1]
proposed a method by utilizing the ensemble averaging of
the largest amplitude impact transients of bearing vibration
data. The proposed method was able to differentiate normal
or faulty bearing with 91.20% accuracy. Carrasco et al. [2]
introduced a method for predicting the solar activity by
using the relationship between the solar maximum
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amplitude and max—max cycle length of solar cycle.
Selamtzis et al. [3] introduced a method to detect the
dysphonia by computing the sample entropy of excerpted
vowels of 31 different subjects (accuracy 89%). Li et al. [4]
put forth a method to obtain the failure probability in
structural reliability analysis via the maximum entropy of
the random samples. To improve the input image
recognition performance, Shi et al. [5] computed the entropy
orthogonality loss of the penultimate layer of the
convolutional neural networks (CNN). Wang et al. [6]
proposed a system by considering the mean value of RR
intervals, the standard deviation of RR intervals and the
square root of mean squared differences of successive RR
intervals of the Electrocardiograph (ECG) signal to
investigate the heart rate changes. The features were input
into the support vector machine (SVM) classifier and
reported a mean sensitivity, specificity and accuracy of
91.31%, 90.04% and 90.95%, respectively. Rapalis et al. [7]
proposed a technique for estimating the blood pressure and
heart beat variability. For estimating the blood pressure
variability, standard deviation of normal-to-normal (NN)
and RR interval, square root of mean squared differences of
NN intervals of the ECG signal was utilized. The heart beat
variability was estimated by measuring the pulse arrival
time of ECG and photoplethysmogram (PPG) signal by
hilbert transform after preprocessing and amplitude
normalization. Ibrahim et al. [8] explored a technique to
help in the diagnosis of epilepsy and autism spectrum
disorder (ASD) by estimating the shannon entropy of the
preprocessed electroencephalography (EEG) signal. The
features were given into various classifiers and reported a
classification accuracy of 94.6%. Wang et al. [9] proposed a
scheme for the diagnosis of epilepsy by estimating the
Teager energy operator of EEG signal. Ma et al. [10]
introduced a technique to detect the roller element bearing
fault using the Teager energy operator of the intrinsic mode
functions (IMF) of the preprocessed bearing vibration data.
Khan and Ali [11] presented a procedure for the detection of
seizure by analyzing the preprocessed EEG signal. The ratio
of signal energy concentrated along the time axis and the
frequency axis with the total signal energy was estimated
and were given as input into the SVM classifier (Accuracy
98.25%). Mahapatra and Horio [12] proposed a system for
the classification of interictal and ictal EEG. Initially, the
empirical mode decomposition (EMD) was employed for
decomposition of EEG into IMFs. The RMS frequency of
the IMFs after hilbert transform was estimated and used as
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Early diagnosis of heart diseases bears a major role in saving lives. Presence of
spurious extra-frequency components, termed as murmurs within the phonocardiography record
may be indicative of valvular disorders like stenosis, lesions or regurgitation. It is difficult to
identify the subtitle spectral components of murmurs through subjective audition. In this paper,
a technique is proposed to detect the presence of murmur from the heart signal by analyzing
their non-stationarity behaviorby using autocorrelationbased features namely, Standard Error
(SE) of Auto-Correlation Function (ACF) and absolute deviation of SE from the reciprocal of
the square root of number of samples (4). The selected features corresponding to normal and
murmur differ with a ‘P’ value of 1.80 x10"%(dataset 1) and 2.20 x107*(dataset 2) for SE and
a,respectively. It is found that SE and 4 could effectively distinguish normal and murmurwith

100% accuracy, sensitivity, and specificity.

Keywords: Autocorrelation,heart abnormality, murmur, non-stationarity,
PCG signal, type of heart signal, time domain features.

Cardiovascular diseases (CVDs) are
one of the major causes of death worldwide.
As per the report of world health organization,
the annual death rate due to CVDs is more than
from any other diseases [1]. In 2015, around
17.7 million people died because of CVDs. Of
these deaths, an estimated 7.4 million were due
to coronary heart disease. Hence, early detection
and diagnosis of heart diseases play a major
role in saving lives. Presence of spurious extra-
frequency components, termed as murmurs within
the phonocardiography (PCG) records, or heard

during the routine auscultation with steth, may
be indicative of valvular disorders like stenosis,
lesions or regurgitation. But it is difficult to detect
the presence of murmur in the heart signalthrough
subjective audition. Hence an automated method
to detect the presence of murmur in the heart
sound has its own importance to find out the heart
abnormalities.

Few methods dealing with the
computerized detection and characterization of
heart murmurs are available in the literature [2-18].
Kang et al. [2] developed a system for automatic

This is an
Published by Oriental Scientific Publishing Company © 2019

Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC-BY).
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Abstract- Searching for a Video in World Wide Web has augmented expeditiously as there’s been an explosion of growth in video on
social media channels and networks in recent years. At present video search engines use the title, description, and thumbnail of the video
for identifying the right one. In this paper, a novel video searching methodology is proposed using the Video indexing method. Video
indexing is a technique of preparing an index, based on the content of video for the easy access of frames of interest. Videos are stored
along with an index which is created out of video indexing technique. The video searching methodology check the content of index
attached with each video to ensure that video is matching with the searching keyword and its relevance ensured, based on the word count
of searching keyword in video index. The video searching methodology check the content of index attached with each video to ensure that
video is matching with the searching keyword and its relevance ensured, based on the word count of searching keyword in video index.
Video captions are generated by the deep learning network model by combining global local (glocal) attention and context cascading
mechanisms using VIST-Visual Story Telling dataset. Video Index generator uses Wormhole algorithm, that ensure minimum worst-case
time for searching a key with a length of L. Video searching methodology extracts the video clip where the frames of interest lies from the
original huge sized source video. Hence, searcher can get and download a video clip instead of downloading entire video from the video

storage. This reduces the bandwidth requirement and time taken to download the videos.

Keywords- Video Indexing, Video Searching, Visual Story Telling, Wormhole, glocal, VIST

1. Introduction

ideo is one of the main active medium to convey
messages effectively. Consequent to the
development in computer networking technology,
video is now accessible to everyone through
various social media networking platforms. Video
is more effective than text or audio messages
because it grabs the attention of people very easily, engage
the targeted viewers and it is easy to memorize. In addition,
video can embrace all the other forms of information
including text, audio, music, photographs, links etc.

Prediction based on current CISCO Visual Networking
Index (VNI), shows that global IP traffic would increase by
three times in 2022 compared to that in 2017[1] According
to the forecast, the IP video which include Internet video,
IP VoD, Video file exchanged through file sharing, video-
streamed gaming and conferencing, will continue to be in
the range of 80 to 90 percent of total traffic. Globally, IP
video traffic will account for 82 percent of traffic by 2022.

Copyright (c) 2019 International Journal of Computer Science and Network. All Rights Reserved.
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This remind the significance of managing the Video traffic
by reducing the downloads only to the intended specific
part of video.

Video indexing formulate a technique of indexing a video
as in the text books. When a download request with a
search keyword is raised, the relevant part of video is found
by checking the word density using the video index and
transfer that video clip only. This avoid the transfer of
entire video and thus reduces the video traffic drastically.

2. Related work

Works on video searching based on video content is not
seen reported in the literature so far. Most of the proposed
algorithms are based either on textual content or audio
content.

An Efficient Video Similarity Search Algorithm is
introduced in [2] for the convenience of content-based
video retrieval in large storage devices. Spatial-temporal

IJCSN
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Abstract- Searching for a Video in World Wide Web has augmented expeditiously as there’s been an explosion of growth in
video on social media channels and networks in recent years. At present video search engines use the title, description, and
thumbnail of the video for identifying the right one. In this paper, a novel video searching methodology is proposed using the
Video indexing method. Video indexing is a technique of preparing an index, based on the content of video for the easy access
of frames of interest. Videos are stored along with an index which is created out of video indexing technique. The video
searching methodology check the content of index attached with each video to ensure that video is matching with the searching
keyword and its relevance ensured, based on the word count of searching keyword in video index. Video captions are generated
by the deep learning network model by combining global local (glocal) attention and context cascading mechanisms using
VIST-Visual Story Telling dataset. Video Index generator uses Wormhole algorithm, that ensure minimum worst-case time for
searching a key with a length of L Also, Video searching methodology extracts the video clip where the frames of interest lies
from the original huge sized source video. Hence, searcher can get and download a video clip instead of downloading entire

video from the video storage. This reduces the bandwidth requirement and time taken to download the videos.

Keywords- Video Indexing, Video Searching methodology, VIST- Visual Story Telling dataset

I. INTRODUCTION

Video is one of the main active medium to convey messages
effectively. Consequent to the development in computer
networking technology, video is now accessible to everyone
through various social media networking platforms. Video is
more effective than text or audio messages because it grabs
the attention of people very easily, engage the targeted
viewers and it is easy to memorize. In addition, video can
embrace all the other forms of information including text,
audio, music, photographs, links etc.

Prediction based on current CISCO Visual Networking
Index (VNI), shows that global IP traffic would increase by
three times in 2022 compared to that in 2017[1]" According
to the forecast, the IP video which include Internet video, IP
VoD, Video file exchanged through file sharing, video-
streamed gaming and conferencing, will continue to be in
the range of 80 to 90 percent of total traffic. Globally, IP
video traffic will account for 82 percent of traffic by 2022.
This remind the significance of managing the Video traffic
by reducing the downloads only to the intended specific part
of video.

© 2019, IJCSE All Rights Reserved

Video indexing formulate a technique of indexing a video as
in the text books. When a download request with a search
keyword is raised, the relevant part of video is found by
checking the word density using the video index and transfer
that video clip only. This avoid the transfer of entire video
and thus reduces the video traffic drastically.

This paper is organised as Introduction in section I,
describes an overview of work proposed in this paper. In
section II, various works already done related with this area
described. It also ensured that no similar works has been
done as presented in this paper. The proposed work
described in detail with the support of block diagram in
Section III. Results of the implementation of this proposed
work described in section IV. Section V describes the
conclusion and future scope of this proposed system.

II. RELATED WORK

Works on video searching based on video content is not seen
reported in the literature so far. Most of the proposed
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Abstract— The criminal offences in the ATM kiosk are happening very commonly in recent days. A fully automated ATM
surveillance system is the need of present era intended for detecting suspicious actions in the surveillance system and to trigger
the proactive steps before the incident to occur. An innovative methodology proposed in this paper, which deals an automation
of video surveillance in ATM kiosk and detect any type of potential criminal activities. In this system, an innovative
methodology is proposed for automated ATM surveillance System using skeleton-based action recognition neural networks
and IoT sensors. Multiple layers of detection techniques used to confirm the activity as suspicious. Skeleton-based action
recognition by part-aware graph convolutional networks is used for detecting suspicious human action using the NTU RGB-D
data set. Aadhar enabled finger print scanner which is integrated with ATM is used to fetch the demographic information from
aadhar server. IoT proximity sensor is used to recognize any trial to block the vision of surveillance camera. Similarly, any
physical attack made on ATM will be identified using IoT pressure/gas sensors. Suspicious sound generating during the
criminal offence is also considered to confirm the activity as suspicious. Once, the activity is confirmed as suspicious,
demographic information of the suspect will be fetched from aadhar server maintain by unique identification authority of India
(UIDAI) and initiate the proactive steps and warning procedures.
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L. INTRODUCTION Automated ATM Surveillance System in which Skeleton-
based action recognition neural networks is used for
recognizing any suspicious human action by analyzing the
video content and audio content. Various IoT sensors
(pressure sensor, and Gas sensor) are used for recognizing
any ATM Brute force attack to ATM machines with
intention of gaining access to cash within the chamber and
IoT proximity sensor is used for recognizing any trial to
block the vision of surveillance camera. Immediately after
the confirmation from the control unit, it is possible to
disable the unlocking facility in the door of ATM kiosk
itself. Aadhar enabled finger print scanner is also integrated
with ATM to fetch the demographic information from the
Aadhar server maintain by Unique Identification Authority
of India (UIDAI) and can initiate the procedure to freeze
further movements of the suspect. Since, aadhar is linked
with the mobile number, it is easy to track and locate the
suspect by using the mobile tower location, Also, the face
image can be send to various public transport key stations to
freeze his further schedules.

Automated Teller Machines (ATM) today have become areas
of target due to their easy and readily available cash at
everyone’s convenience. The attacks on ATM’s are steadily
rising and this is a serious problem for law enforcement and
banking sectors. So there has to be a system developed and
put into place that will make sure the ATM is safeguarded
and also gives customers the confidence when using the
ATM. There are a variety of ATM attacks because it is such
an attractive target for burglars. Basically, there are three
basic types of ATM attacks which can be as follows.

1) Physical attack: Brute force attack to ATM machines
with intention of gaining access to cash within the safe

2)  ATM Fraud: Theft of bank card information

3) Software Attack: Theft of sensitive information

An innovative approach is proposed to address the Physical
attack in ATM kiosk in this work. No effective technics
realized for real time recognition of such criminal offences
and trigger the proactive steps before the incident to occur. In
this paper, an State-of-the-art techniques are proposed for
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Abstract:

$V D PHDQ IRU QRQ LQWUXVLYH LQVSHFWLRQ RI EHDULQJ V\VWHPV WKH VFRSH |
IURP WKH DFRXVWLF YLEUDWLRQV OLEHUDWHG GXULQJ WKHLU RSHUDWLRQ XWLOL
EHHQ RI HIWHQVLYH UHVHDUFK RYHU GHFDGHV 9LEUDWLRQ EHLQJ KLJKO\ QRQ VYV
DV VSHFWUDO IHDWXUHV FDQQRW FKDUDFWHUL]H LWV EHKDYLRU (YHQ WKRXJK V
GRPDLQ IHDWXUH H[WUDFWLRQ WHFKQLTXH LWV LQWHUSUHWDWLRQ LV WHGLRX)
SURSRVHG PHWKRG WKH VSHFWURJUDP LPDJHV RI WKH QRUPDO YLEUDWLRQ GDWD
FRQWH[WXDO YLEUDWLRQ XVLQJ 6WUXFWXUDO 6LPLODULW\ —QGH[ OHWULF 66-0
VLPLODULW\ EHWZHHQ WKH FRQWH[WXDO VSHFWURJUDP DQG EDVHOLQH LV ORZ Z
66-0 EHWZHHQ WKH VSHFWURJUDP LPDJH RI QRUPDO EHDULQJ YLEUDWLRQ GDWD I
IURP WKRVH EHWZHHQ WKH EDVHOLQH DQG YLEUDWLRQ GDWD FRUUHVSRQGLQJ WEF
(OHPHQW 'HIHFW 5('" DQG 2XWHU 5DFH )DLOXUH 25) 9LD WKH SURSRVHG PHWKRC
PDWFKLQJ EDVHG RQ 66-0 WKH VXEMHFWLYLW\ LQ WKH FRPSDUDWLYH LQWHU:
HOLPLQDWHG IXOO\ 7KH 66-0 FRUUHVSRQGLQJ WR WKH YLEUDWLRQV DFTXLUHG IL
GLeHU ZLWK D 3 YDOXH RTKH WHGKQLTXH FDQ GLVWLQJXLVK GHIHFWLYH EHDULQJ\
VHQVLWLYLW\ DFFXUDF\ DQG VSHFLAFLW\ ZLWKRXW GLVPDQWOLQJ RU RSHQ
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%HDULQJ IDXOW SDWWHUQ PDWFKLQJ VSHFWURJUDP VWUXFWXUDO VLPLOTI

1. INTRODUCTION

%HDULQJV DUH RQH RI WKH SURPLQHQW FRPSRQHQWV LQ PRVW RI WKF
LQGXVWULHV 7KH\ HYWDEOLVK IUHH URWDWLRQDO RU OLQHDU PRYHPHQW
PD\ WXUQ IDXOW\ GXH WR KHDY\ ORDGLQJ LQVX]FLHQW OXEULFDWLRQ DQC
VWXGLHV KDYH VWDWHG WKDW WKH PDMRU FDXVH RI IDLOXUH RI URWDWL
IDLOXUH-LDQJIN 3XQJ /L -LDQJ ABGIRJ B8QH[SHFWHG IDLOXUH RI WKH
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