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Editorial                                                                                                                l 

 
Good teaching emanates from Research. The teachers’ love for research and their 

experience in research are vital for the growth of the institution. Any institution is judged by 
the level and extent of the research work it accomplishes. This sets in a regenerative cycle of 
excellence. Experience of research leads to quality teaching and quality teaching imparted to 
the young in turn enriches the research. The campus dynamics needs such type of research 
teaching research environment. 
 

Technology is the non-linear tool available to humanity, which can affect fundamental 
changes in the ground rules of economic competitiveness. Science is linked to technology 
through applications. Technology is linked to economy and environment through 
manufacture of knowledge products. Economy and environment are linked to technology, 
which promotes prosperity to the society. We have to use innovation to generate high value 
added products for becoming a global player. The foundation for academic excellence is the 
research. 
 

Let us take would like to give, how you young friends can become a great inventors 
or discoverers. What is the unique nature of thinking minds of discoverers and inventors of 
the world. "Inventions and discoveries have emanated from creative minds that have been 
constantly working and imaging the outcome in the mind. With imaging and constant effort, 
all the forces of the universe work for that inspired mind, thereby leading to inventions or 
discoveries". Now there are three unique friends to make you great; they are great books, 
great human beings and great teachers. Teachers should have the capacities to nurture the 
"creative minds" and "imagining minds". 
 

So this conference has been designed to stimulate the young minds including 
Research Scholars, Academicians, and Practitioners to contribute their ideas, thoughts and 
nobility in these disciplines of engineering. It is a pleasure to welcome all the participants, 
delegates and organizers to this International Conference on behalf of IRAJ Research Forum 
and ITR family members. This conference has received a great response from all parts of the 
country and abroad for the presentation and publication in the proceedings. I sincerely thank 
all the authors for their valuable contribution to this conference. I am indebted towards the 
Reviewers and Board of Editors for their generous gifts of time, energy and effort for the 
Conference. 
 
 
 
 
Editor-In Chief 
 
Prof. R. M. Khaire 
Professor, COE, 
B. V. University, India 
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THE RELATIONSHIP BETWEEN PSYCHOLOGICAL WELL-BEING 
AND HEALTHY LIFESTYLE BEHAVIOR AMONG PREGNANT 

WOMEN IN INDONESIA 
 

1YOSI MARIA WIJAYA, 2LINDA SARI BARUS 
 

1,2Department of Nursing, Santo Borromeus School of Health Sciences, West Java, Indonesia 
E-mail: 1yosiemaria@gmail.com, 2lindasaribarus@gmail.com 

 
 
Abstract - Background: Pregnant women experience physiological and psychological during pregnancy. Healthy behavior is 
needed to maintain health status and prevent adverse outcomes. However, the majority research conducted healthy lifestyle 
in other population. Few studies focus on pregnant women and no study about psychological well-being and healthy 
behavior in Indonesia. The aim of this study to explore healthy lifestyle behavior and factors correlated among pregnant 
women in Indonesia. Methods: This is a cross sectional study with total sample 93 women, were recruited from public 
hospital, West Java, Indonesia. Data were collected using three instruments: maternal demographic questionnaire, 
Indonesian Well-being Scale, Healthy Promoting Lifestyle Profile II. Data were analyzed using descriptive statistics, 
Independent t-tes, Pearson correlation, and multiple regression. Results: The total score of healthy behavior was 2.37 
(SD=0.40). More than a half of participants (59.1%) reported negative lifestyle behavior (HPLP<2.5). Healthy lifestyle 
behavior was predicted by number of pregnancy, social relation and basic needs, which explained 54.9% of total variance. 
Conclusion: Pregnant women with multipara, low social relation and unmet basic needs have negative lifestyle behavior. 
Further research need to assess healthy lifestyle behavior which longitudinal approach and health care provider need to 
design effective treatment by enhancing psychological well-being of pregnant women. Furthermore, a study to evaluate the 
effects of applied psychological well-being promotion should be conducted. 
 
Keywords - Psychological Well-Being, Lifestyle, Pregnancy, Women 
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ON THE BI-IDEALS IN TERNARY SEMIGROUPS 
 

ANILA PEPOSHI 
 

Polytechnic University of Tirana 
E-mail: anila87@outlook.com 

 
 
Abstract - In this paper we have presented some properties of bi-ideals in ternary semigroups. We have presented some 
definitions and prepositions on bi-ideals and minimal bi-ideals in a ternary semigroup. In this note we have characterized 
ternary semigroups by bi-ideals. 
 
Keywords - Bi-Ideal,𝟎 Minimal Bi-Ideal,Ternary Semigroup 

 
I. INTRODUCTION 
 
D. H. Lehmer 8  gave the definition of a ternary 
semigroup.F. M. Sioson 7  gave the following 
definitions of ideals as. O. Steinfeld 6  introduced 
the notion of quasi-ideal.The notion of regularity was 
introduced and studied by J. von Neumann 10  in 
1936. Good and Hughes 11  introduced the notion of 
bi-ideal. 
 
Definition  1.1.A ternary semigroup is a non-empty 
set 𝑆 together with a ternary operation which has the 
property of association: 

𝑎𝑏𝑐 𝑑𝑒 𝑎 𝑏𝑐𝑑 𝑒 𝑎𝑏 𝑐𝑑𝑒  
for all 𝑎, 𝑏, 𝑐 and 𝑑 in 𝑆.   
Definition  1.2.A non-empty set 𝑇 of a ternary 
semigroup 𝑆 is called a subsemigroup of 𝑆 if 𝑎 ∈
𝑇, 𝑏 ∈ 𝑇 and 𝑐 ∈ 𝑇 imply 𝑎𝑏𝑐 ∈ 𝑇. 

Definition  1.3.An element 𝑒 of a ternary semigroup 
𝑆 is called: 
𝑖  left identity of 𝑆 if 𝑒𝑒𝑎 𝑎for all 𝑎 in 𝑆 
𝑖𝑖  right identity of 𝑆 if 𝑎𝑒𝑒 𝑎for all 𝑎 in 𝑆 
𝑖𝑖𝑖  lateral identity of 𝑆 if 𝑒𝑎𝑒 𝑎 for all 𝑎 in 𝑆 
𝑖𝑣 two sided identity of 𝑆 if 𝑒 is left and right 

identity of 𝑆 
𝑣  identity of 𝑆 if 𝑒 is left, right and lateral identity 

of 𝑆.   
Definition  1.4.An element 𝑧 of ternary semigroup 𝑆 
is called a zero element of 𝑆 if  𝑧𝑎𝑏 𝑧𝑧𝑎 𝑧𝑎𝑧
𝑎𝑧𝑏 𝑎𝑏𝑧 𝑎𝑧𝑧 𝑧 for all 𝑎, 𝑏 in 𝑆. 
Let S any ternary semigroup and 1 a fixed element in 
S. We extend the ternary operation of S to S ∪ 1 
defining 111 1 and 11𝑎 1𝑎1 𝑎11 𝑎for all 
𝑎 in S. In this way we have attached to 𝑆 the identity 
element 1. Similarly we attach to 𝑆 the zero element 
0 defining 000 0𝑎𝑏 𝑎0𝑏 𝑎𝑏0 0 for all 
𝑎, 𝑏, 𝑐 in 𝑆. So we have: 

 
Definition  1.5.A non-empty subset A of a ternary 
semigroup S is called: 
i  left ideal of S if SSAA 
ii  right ideal of S if ASSA 
iii  lateral ideal of S if SASA 
iv  two sided ideal of S if A is a left and right ideal 

of S 
v  ideal of S if A is a left, right and lateral ideal of S.   

Preposition  1.6.Let 𝑆 be a ternary semigroup, 𝐿 a 
left ideal of 𝑆, 𝑅 a right ideal of 𝑆 and 𝑀 a lateral 
ideal of 𝑆. Then, 𝐿𝑀𝑅 is a two sided ideal of 𝑆. 
Moreover 𝑅𝑀𝐿   𝑅 ∩𝑀 ∩ 𝐿.   
Proof.   Let 𝑎 ∈ 𝐿, 𝑏 ∈ 𝑀, 𝑐 ∈ 𝑅 and 𝑠 , 𝑠 ∈ 𝑆. Then, 
𝑠 𝑠 𝑎𝑏𝑐 𝑠 𝑠 𝑎 𝑏𝑐 ∈ 𝐿𝑀𝑅 since 𝑠 𝑠 𝑎 ∈ 𝐿 due 
to the fact that 𝐿 is a left ideal of 𝑆. Thus 𝐿𝑀𝑅 is a 
left ideal of 𝑆. We have also that 𝑎𝑏𝑐 𝑠 𝑠
𝑎𝑏 𝑐𝑠 𝑠 ∈ 𝐿𝑀𝑅 since 𝑐𝑠 𝑠 ∈ 𝑅 due to the fact 
that 𝑅 is a right ideal of 𝑆. Thus 𝐿𝑀𝑅 is a right ideal 
of 𝑆. Now let we show that 𝑅𝑀𝐿   𝑅 ∩𝑀 ∩ 𝐿. Let 
𝑎 ∈ 𝑅, 𝑏 ∈ 𝑀 and 𝑐 ∈ 𝐿. Then, 𝑎𝑏𝑐 ∈ 𝑅 since 𝑅 is a 
right ideal of 𝑆. We have also that 𝑎𝑏𝑐 ∈ 𝑀 since 𝑀 
is a lateral ideal of 𝑆. On the other side 𝑎𝑏𝑐 ∈ 𝐿 since 

𝐿 is a left ideal of 𝑆. This implies that 𝑎𝑏𝑐 ∈ 𝑅 ∩𝑀 ∩
𝐿. 
 
Definition1.7.A non-empty subset Q of a ternary 
semigroup S is called a quasi-ideal of S if 
QSS ∩ SQS ∩ SSQQ and QSS ∩ SSQSS ∩ SSQQ.   
Definition   A ternary semigroup 𝑆 is called regular if 
for all 𝑎 ∈ 𝑆exist 𝑥,𝑦 ∈ 𝑆 such that 𝑎 𝑎𝑥𝑎𝑦𝑎. 
 
II. BI-iDEALS IN TERNARY SEMIGROUPS 
 
Definition2.1.A ternary subsemigroup𝐵of a ternary 
semigroup𝑆is called bi-ideal of𝑆 if𝐵𝑆𝐵𝑆𝐵𝐵. 
Preposition2.2. Every bi˗ideal𝐵of a ternary 
semigroup𝑆with zero0contains0.  
Proof.   For all 𝑎 ∈ 𝐵,𝑎0𝑎0𝑎 𝑎0𝑎 00𝑎
𝑎00 0 ∈ 𝐵 since𝐵𝑆𝐵𝑆𝐵𝐵. 
Preposition2.3.Every left, right and lateral ideal of a 
ternary semigroup 𝑆 is a bi-ideal of 𝑆. 
Proof.   Let 𝐿 a left ideal of 𝑆. Then 
𝐿𝑆𝐿𝑆𝐿  𝑆𝑆𝑆 𝑆𝐿  𝑆𝑆𝐿  𝐿. Similarly, if 𝑅 is a right 
ideal of 𝑆 we have 𝑅𝑆𝑅𝑆𝑅  𝑅𝑆 𝑆𝑆𝑆  𝑅𝑆𝑆  𝑅. 
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We also have that if 𝑀 is a lateral ideal of 𝑆 then 
𝑀𝑆𝑀𝑆𝑀  𝑆𝑆𝑀𝑆𝑆  𝑆𝑀𝑆  𝑀. 
Preposition  2.4.Let𝑄be a quasi-ideal of a ternary 
semigroup𝑆. Then𝑄is abi˗idealof𝑆. 
Proof.   𝑄𝑆𝑄𝑆𝑄𝑆𝑆𝑄 ∩ 𝑆𝑆𝑄𝑆𝑆 ∩ 𝑄𝑆𝑆𝑄. This 
implies that𝑄is abi˗idealof𝑆.  
Note  2.5.The converse does not hold, in general, that 
is, a bi-ideal of a ternary semigroup 𝑆 may not be a 
quasi-ideal of 𝑆. 
Remark  2.6.Since every left, right, and lateral ideal 
of 𝑆 is a quasi-ideal of 𝑆, it follows that every left, 
right, and lateral ideal of 𝑆 is a bi-ideal of 𝑆, but the 
converse is not true, in general. 
Preposition  2.7.The intersection of two quasi-
ideals𝑄 and𝑄 of a ternary semigroup𝑆is abi˗idealof𝑆.    
Proof.   By Preposition we 
have𝑄 𝑆𝑄 𝑆𝑄 𝑄 and𝑄 𝑆𝑄 𝑆𝑄 𝑄 . Thus 𝑄 ∩
𝑄 𝑆 𝑄 ∩ 𝑄 𝑆 𝑄 ∩ 𝑄 𝑄 𝑆𝑄 𝑆𝑄 𝑄 and 𝑄 ∩
𝑄 𝑆 𝑄 ∩ 𝑄 𝑆 𝑄 ∩ 𝑄 𝑄 𝑆𝑄 𝑆𝑄 𝑄 . 
Therefore 𝑄 ∩ 𝑄 𝑆 𝑄 ∩ 𝑄 𝑆 𝑄 ∩ 𝑄 𝑄 ∩ 𝑄 . 
This implies that𝑄 ∩ 𝑄  is abi˗idealof𝑆.  
Preposition  2.8.The intersection of any set 
ofbi˗ideales of a ternary semigroup𝑆is either empty or 
abi˗idealof𝑆. 
Proof.   Let 𝐵 ∈ any non-empty set ofbi˗idealesof𝑆. 
Then ⋂ 𝐵 𝑆 ⋂ 𝐵∈ 𝑆 ⋂ 𝐵∈∈ 𝐵 𝑆𝐵 𝑆𝐵 𝐵 , 
for all𝑖 ∈ 𝐼. 
Thus ⋂ 𝐵 𝑆 ⋂ 𝐵∈ 𝑆 ⋂ 𝐵∈∈ ⋂ 𝐵∈ which 
implies that⋂ 𝐵∈ is abi˗idealof𝑆.  
Preposition  2.9.The intersection of any set 
ofbi˗idealesof a ternary semigroup𝑆wiyh zero 0is 
abi˗idealof𝑆. 
Proof.   Let 𝐵 ∈ any set ofbi˗idealesof𝑆. Since0 ∈
𝐵 for all𝑖 ∈ 𝐼we have0 ∈ ⋂ 𝐵∈ . Thus⋂ 𝐵∈ ∅. 
Furthermore, .the proof can be continued in the same 
way as in Preposition 2.8. 
Preposition  2.10.If 𝐵 is a bi-ideal of a ternary 
semigroup 𝑆 and 𝑇 is a ternary subsemigroup of 𝑆, 
then 𝐵 ∩ 𝑇 is a bi-ideal of 𝑇. 
Proof.   
𝐵 ∩ 𝑇 𝑇 𝐵 ∩ 𝑇 𝑇 𝐵 ∩ 𝑇 𝐵𝑇𝐵𝑇𝐵  𝐵𝑆𝐵𝑆𝐵  𝐵 

and  𝐵 ∩ 𝑇 𝑇 𝐵 ∩ 𝑇 𝑇 𝐵 ∩ 𝑇  𝑇𝑇𝑇𝑇𝑇  𝑇𝑇𝑇 𝑇. 
These asertions imply that  𝐵 ∩ 𝑇 𝑇 𝐵 ∩ 𝑇 𝑇 𝐵 ∩
𝑇  𝐵 ∩ 𝑇. Thus 𝐵 ∩ 𝑇 is a bi-ideal of 𝑇. 
Lemma  2.11.If 𝐵 is a bi-ideal of a ternary semigroup 
𝑆 and 𝑇 ,𝑇  are two ternary subsemigroups of 𝑆, then 
𝐵𝑇 𝑇 ,𝑇 𝐵𝑇 and 𝑇 𝑇 𝐵 are bi-ideals of 𝑆. 
Proof.   
𝐵𝑇 𝑇 𝑆 𝐵𝑇 𝑇 𝑆 𝐵𝑇 𝑇
𝐵 𝑇 𝑇 𝑆 𝐵 𝑇 𝑇 𝑆 𝐵𝑇 𝑇  𝐵𝑆𝐵𝑆𝐵𝑇 𝑇  𝐵𝑇 𝑇 . 
This implies that 𝐵𝑇 𝑇  is a bi-ideal of 𝑆. We also 
have that 𝑇 𝐵𝑇 𝑆 𝑇 𝐵𝑇 𝑆 𝑇 𝐵𝑇
𝑇 𝐵 𝑇 𝑆𝑇 𝐵 𝑇 𝑆𝑇 𝐵𝑇 𝑇 𝐵𝑆𝐵𝑆𝐵𝑇 𝑇 𝐵𝑇 . This 
implies that 𝑇 𝐵𝑇  is a bi-ideal of 𝑆. Finally, we have 
𝑇 𝑇 𝐵 𝑆 𝑇 𝑇 𝐵 𝑆 𝑇 𝑇 𝐵
𝑇 𝑇 𝐵 𝑆𝑇 𝑇 𝐵 𝑆𝑇 𝑇 𝐵 𝑇 𝑇 𝐵𝑆𝐵𝑆𝐵 𝑇 𝑇 𝐵. 
This implies that 𝑇 𝑇 𝐵 is a bi-ideal of 𝑆. 
Corollary  2.12.If 𝐵 ,𝐵 and 𝐵  are three bi-ideals of 
a ternary semigroup 𝑆, then 𝐵 𝐵 𝐵  is a bi-ideal of 𝑆. 

Proof.   𝐵 𝐵 𝐵 𝑆 𝐵 𝐵 𝐵 𝑆 𝐵 𝐵 𝐵
𝐵 𝐵 𝐵 𝑆𝐵 𝐵 𝐵 𝑆𝐵 𝐵 𝐵 𝐵 𝐵 𝐵 𝑆𝐵 𝑆𝐵 𝐵 𝐵 𝐵
. This implies that 𝐵 𝐵 𝐵  is a bi-ideal of 𝑆. 
Corollary  2.13.If 𝑄 ,𝑄  and 𝑄  are three quasi-
ideals of a ternary semigroup 𝑆, then 𝑄 𝑄 𝑄  is a bi-
ideal of 𝑆. 
Proof.   It follows by Preposition 2.4. and Corollary 
2.12. 
In general, if 𝐵 is a bi-ideal of a ternary semigroup 𝑆, 
and 𝑇 is a bi-ideal of 𝐵, then 𝑇 is not  a bi-ideal of 𝑆, 
but in particular, we have the following result. 
Theorem   2.14.Let 𝐵 be a bi-ideal of a ternary 
semigroup 𝑆, and 𝑇 a bi-ideal of 𝐵 such that 𝑇 𝑇. 
Then 𝑇 is a bi-ideal of 𝑆. 
Proof.   Since 𝐵 is a bi-ideal of 𝑆 we have 
𝐵𝑆𝐵𝑆𝐵  𝐵, and since 𝑇 is a bi-ideal of 𝐵 we have 
𝑇𝐵𝑇𝐵𝑇  𝑇. Therefore, 
𝑇𝑆𝑇𝑆𝑇 𝑇𝑇𝑇 𝑆𝑇𝑆 𝑇𝑇𝑇
𝑇𝑇 𝑇𝑆𝑇𝑆𝑇 𝑇𝑇  𝑇𝑇 𝐵𝑆𝐵𝑆𝐵 𝑇𝑇  𝑇𝑇𝐵𝑇𝑇
𝑇𝑇𝐵𝑇 𝑇𝑇𝑇  𝑇 𝑇𝐵𝑇𝐵𝑇 𝑇  𝑇𝑇𝑇 𝑇. 
Preposition  2.15.Let 𝐴,𝐵, and 𝐶 be three ternary 
subsemigroups of a ternary semigroup 𝑆 and 𝑇
𝐴𝐵𝐶. Then, 𝑇 is a bi-ideal if at least one of 𝐴,𝐵,𝐶 is 
a right, a lateral, or a left ideal of 𝑆. 
Proof.   Let 𝑇 𝐴𝐵𝐶 and 𝐴 a right ideal of 𝑆. Then 
𝐴𝐵𝐶 𝑆 𝐴𝐵𝐶 𝑆 𝐴𝐵𝐶
𝐴 𝑆𝑆𝑆 𝑆𝑆𝑆 𝑆𝑆𝐵𝐶𝐴 𝑆𝑆𝑆 𝑆𝐵𝐶 𝐴𝑆𝑆 𝐵𝐶𝐴𝐵𝐶. 
Therefore, 𝑇 𝐴𝐵𝐶 is a bi-ideal of 𝑆. Now, let 𝐵 a 
right ideal of 𝑆. Then 
𝐴𝐵𝐶 𝑆 𝐴𝐵𝐶 𝑆 𝐴𝐵𝐶 𝐴𝐵 𝑆𝑆𝑆 𝑆𝑆𝑆 𝑆𝑆𝐶𝐴𝐵 𝑆𝑆𝑆  
𝑆𝐶𝐴𝐵𝑆𝑆𝐶𝐴𝐵𝐶. This implies that 𝑇 𝐴𝐵𝐶 is a 
bi-ideal of 𝑆. Finally, let 𝐶 be a right ideal of 𝑆. We 
have 
𝐴𝐵𝐶 𝑆 𝐴𝐵𝐶 𝑆 𝐴𝐵𝐶   𝐴𝐵𝐶 𝑆𝑆𝑆 𝑆𝑆𝑆 𝑆𝑆  𝐴𝐵𝐶 
𝑆𝑆𝑆 𝑆  𝐴𝐵𝐶𝑆𝑆  𝐴𝐵𝐶. Whence, 𝑇 𝐴𝐵𝐶 is a bi-

ideal of 𝑆. Similarly we prove the other two cases. 
Let Xbe a non-empty setof a ternary semigroupS. The 
bi˗ideal ofSgenerated byXwe mean the 
intersection X  of allbi˗idealsofScontaining X which 
actuallyis abi˗ideal ofSin view of Preposition  . If X is 
a finite subset of S, then X  X , X , X , X  
or X is called a finely generatedbi˗idealquasi˗ideal, 
left ideal,lateral ideal, right ideal or ideal of S.  
Preposition  2.16.Let T be an ideal left ideal, lateral 
ideal, right ideal,quasi˗ideal orbi˗idealof a ternary 
semigroupS. IfYis a ternary subsemigroup ofSsuch 
thatSST ∪ STS ∪
TSSYT SSTYT,STSYT, TSSYT,
SST ∩ STS ∪ SSTSS ∩ TSSYT 
orTSTSTYTthenYis an idealleft ideal, lateral 
ideal, right ideal,quasi˗ideal or bi˗idealofS. 
Proof.   SSYSSTSST ∪ STS ∪ TSSY, 
SYSSTSSST ∪ STS ∪ TSSYandYSSTSSSST ∪
STS ∪
TSSYSSYSSTY, SYSSTSY,YSSTSSY,
SSY ∩ SYS ∪ SSYSS ∩ YSSSST ∩ STS ∪
SSTSS ∩ TSSY orYSYSYTSTSTY.  
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Theorem   2.17. If 𝑆 is a regular ternary semigroup 
then 𝐵𝑆𝐵𝑆𝐵 𝐵 for every bi-ideal 𝐵 of 𝑆. 
Proof.   Let 𝑆 be a regular ternary semigroup and 𝐵 a 
bi-ideal of 𝑆. Then, it is evident that BSBSB 𝐵. Let 
𝑎 ∈ 𝐵. Since 𝑆 is regular we have that exist 𝑥,𝑦 ∈ 𝑆 
such that 𝑎 𝑎𝑥𝑎𝑦𝑎. This implies that 𝑎 ∈ 𝐵𝑆𝐵𝑆𝐵. 
It follows that 𝐵  𝐵𝑆𝐵𝑆𝐵. 
Theorem  2.18.Let 𝑆 be a regular ternary semigroup, 
and 𝐵 a bi-ideal of 𝑆. Then, 𝐵𝑆𝐵  𝐵. 
Proof.   Let 𝑎 ∈ 𝐵𝑆𝐵. Since 𝑆is regular we have that 
exist 𝑥,𝑦 ∈ 𝑆 such that 𝑎 𝑎𝑥𝑎𝑦𝑎. We also have 
that 𝑎 𝑏 𝑠𝑏  with 𝑏 ,𝑏 ∈ 𝐵 and 𝑠 ∈ 𝑆. Thus, 
𝑎 𝑏 𝑠𝑏 𝑥 𝑏 𝑠𝑏 𝑦 𝑏 𝑠𝑏
𝑏 𝑠𝑏 𝑥𝑏 𝑠𝑏 𝑦 𝑏 𝑠𝑏  𝐵 𝑆𝑆𝑆 𝐵𝑆𝐵  𝐵𝑆𝐵𝑆𝐵  𝐵

. This implies that 𝐵𝑆𝐵  𝐵. 
Theorem   2.19. Let 𝑆 be a regular ternary 
semigroup, and 𝐵 a bi-ideal of 𝑆. Then, 𝐵 is a quasi-
ideal of 𝑆. 
Proof.   𝐵𝑆𝑆 ∩ 𝑆𝐵𝑆 ∪ 𝑆𝑆𝐵𝑆𝑆 ∩ 𝑆𝑆𝐵
𝐵𝑆𝑆 𝑆𝐵𝑆 ∪ 𝑆𝑆𝐵𝑆𝑆 𝑆𝑆𝐵 𝐵 𝑆𝑆𝑆 𝐵 𝑆𝑆𝑆 𝐵 ∪
𝐵 𝑆𝑆𝑆 𝑆𝐵 𝑆𝑆𝑆 𝑆𝐵  𝐵𝑆𝐵𝑆𝐵 ∪ 𝐵𝑆𝑆𝐵𝑆𝑆𝐵  𝐵 ∪
𝐵𝑆𝐵  𝐵 ∪ 𝐵 𝐵. 
In view of Lemma 2.11. and Theorem 2.19., we have 
the following result. 
Theorem  2.20.If 𝑄 ,𝑄  are two ternary 
subsemigroups and 𝑄  is a bi-ideal of a ternary 
semigroup 𝑆, then 𝑄 𝑄 𝑄 ,𝑄 𝑄 𝑄  and 𝑄 𝑄 𝑄  are 
quasi-ideals of 𝑆. 
Theorem  2.21.If a ternary semigroup 𝑆 is regular, 
then the condition 𝐵 𝑎 𝑎𝑆𝑎𝑆𝑎 holds for every 
element 𝑎 of 𝑆 ( 𝐵 𝑎  denotes the smallest bi-ideal 
of 𝑆 containing 𝑎). 
Proof.   
𝐵 𝑎 𝑆𝐵 𝑎 𝑆𝐵 𝑎
𝑎𝑆𝑎𝑆𝑎 𝑆 𝑎𝑆𝑎𝑆𝑎 𝑆 𝑎𝑆𝑎𝑆𝑎
𝑎 𝑆𝑎𝑆 𝑆𝑎𝑆 𝑎𝑆𝑎 𝑆𝑎𝑆 𝑎  𝑎𝑆𝑆𝑆𝑎𝑆𝑆𝑆𝑎  𝑎𝑆𝑎𝑆𝑎
𝐵 𝑎 . Consequently, 𝐵 𝑎  is a bi-ideal of 𝑆. Since 
𝑆 is regular, there exist 𝑥,𝑦 ∈ 𝑆,𝑎 𝑎𝑥𝑎𝑦𝑎 ∈
𝑎𝑆𝑎𝑆𝑎 𝐵 𝑎 . Let 𝑇 be a bi-ideal of 𝑆 such that 
𝑎 ∈ 𝑇. Then, 𝐵 𝑎 𝑎𝑆𝑎𝑆𝑎  𝑇𝑆𝑇𝑆𝑇  𝑇. 
Preposition  2.22.Let 𝑅,𝑀 and 𝐿 be respectively 
right, lateral and left ideals of a ternary semigroup 𝑆. 
Then, any ternary subsemigroup 𝐵 of 𝑆 such that 
𝑅𝑀𝐿  𝐵  𝑅 ∩𝑀 ∩ 𝐿 is a bi-ideal of 𝑆. 
Proof.   𝐵𝑆𝐵𝑆𝐵  𝑅 ∩𝑀 ∩ 𝐿 𝑆 𝑅 ∩𝑀 ∩ 𝐿 𝑆 𝑅 ∩
𝑀 ∩ 𝐿  𝑅𝑆𝑀𝑆𝐿  𝑅𝑀𝐿  𝐵 so that 𝐵 is indeed a 
bi-ideal. 
Proof.   Let 𝑆 be a ternary semigroup and 𝐵 a bi-ideal 
of 𝑆. If the elements of 𝐵 are regular, then 𝐵 is a 
quasi-ideal. 
Proof.   If 𝑠 𝑠 𝑏 𝑠 𝑏 𝑠 𝑏 𝑠 𝑠 ∈ 𝑆𝑆𝐵 ∩
𝑆𝐵𝑆 ∩ 𝐵𝑆𝑆then there are 𝑥,𝑦 ∈ 𝑆 such that 
𝑏 𝑥𝑏 𝑦𝑏 𝑏 . Thus 𝑠 𝑠 𝑏 𝑠 𝑠 𝑏 𝑥𝑏 𝑦𝑏
𝑠 𝑠 𝑏 𝑥𝑏 𝑦𝑏 𝑏 𝑠 𝑠 𝑥𝑏 𝑦𝑏
𝑏 𝑠 𝑠 𝑥 𝑏 𝑦𝑏 ∈ 𝐵 𝑆𝑆𝑆 𝐵𝑆𝐵  𝐵𝑆𝐵𝑆𝐵  𝐵. This 
implies that 𝑆𝑆𝐵 ∩ 𝑆𝐵𝑆 ∩ 𝐵𝑆𝑆  𝐵. Similarly we 
show that 𝑆𝑆𝐵 ∩ 𝑆𝑆𝐵𝑆𝑆 ∩ 𝐵𝑆𝑆  𝐵. Whence 

𝑆𝑆𝐵 ∩ 𝑆𝐵𝑆 ∪ 𝑆𝑆𝐵𝑆𝑆 ∩ 𝐵𝑆𝑆  𝐵 and 𝐵 is a quasi-
ideal of 𝑆 
 
III. MINIMAL AND 𝟎 MINIMAL BI-IDEALS 
IN TERNARY SEMIGROUPS 
 
Definition3.1.A bi-ideal 𝑈 of a ternary semigroup 𝑆 
is a minimal bi-ideal if there is no bi-ideal 𝑇 such 
that 𝑇  𝑈( We use  for proper containment. ) 
Definition3.2.A non-zero bi-ideal 𝑈 of a ternary 
semigroup 𝑆 𝑆  is a minimal bi-ideal if there is no 
bi-ideal 𝑇, with 0  𝑇  𝑈. 
Definition  3.3.A bi-ideal 𝐵 of a ternary semigroup 
𝑆 𝑆  is called nilpotent if there exists an odd 
positive integer 𝑛 3 such that 𝐵 0 . 
Preposition  3.4.Let 𝐵 be a 0 minimal bi-ideal of a 
ternary semigroup 𝑆 𝑆 . Then 𝐵 is nilpotent if and 
only if 𝐵 0 . 
Proof.   Let 𝑛 3 be an odd positive integer. Then 
since the product of three bi-ideals is a bi-ideal 𝐵  
is a bi-ideal which is clearly contained in 𝐵 and we 
have 𝐵 𝐵 if 𝐵 0 . Thus 𝐵 𝐵 0  
precisely when 𝐵 is nilpotent. 
Definition  3.5.We will call a 0 minimal bi-ideal 𝐵 
of a ternary semigroup 𝑆 𝑆  a nilpotent 
0 minimal bi-ideal if 𝐵 is a zero ternary 
subsemigroup, i.e., 𝐵 0 . 
Theorem  3.6.Let 𝐵 be a nilpotent 0 minimal bi-
ideal of a ternary semigroup 𝑆 𝑆 . Then the 
following sets of equivalent statements are mutually 
exclusive. 
1. some non-zero element of 𝐵 is irregular ( iff ), 
2. no non-zero element of 𝐵 is regular ( iff ), 
3. for some 𝑏 ∈ 𝐵\ 0 ,𝑏𝑆𝑏𝑆𝑏 0 ( iff ), 
4. for each 𝑏 ∈ 𝐵, 𝑏𝑆𝑏𝑆𝑏 0  
( in any of the above cases 𝐵 𝑏, 0 ; 
5. each element in 𝐵 is regular ( iff ), 
6. some non-zero element of 𝐵 is regular ( iff ), 
7. bSbSb 0  for each 𝑏 ∈ 𝐵\ 0 ( iff ) 
8. 𝑏𝑆𝑏𝑆𝑏  0  for some 𝑏 ∈ 𝐵 
( in any of these cases 𝐵 is a quasi-ideal ). 
Proof.   In any of the above cases one need consider 
only 𝑏𝑆𝑏𝑆𝑏 for 𝑏 ∈ 𝐵. We observe that 𝑏𝑆𝑏𝑆𝑏 is a 
bi-ideal contained in 𝐵. Thus by the minimality of 𝐵 
either 𝑏𝑆𝑏𝑆𝑏 0  or 𝑏𝑆𝑏𝑆𝑏 𝐵. In cases 1 or 2 if 
𝑏 is irregular then 𝑏𝑆𝑏𝑆𝑏  𝐵 and hence 𝑏𝑆𝑏𝑆𝑏
0 . Clearly 𝑏, 0  is then a bi-ideal and hence 
𝐵 𝑏, 0 . The equivalence of statements 1 4 
should now be obvious. 
Indeed, it is now clear that a non-zero element of 𝐵 
can be regular precisely when each element in 𝐵 is 
regular. Furthermore 𝑏 0 is regular iff𝑏𝑆𝑏𝑆𝑏 0  
since in such a case 𝑏𝑆𝑏𝑆𝑏 𝐵. It follows that each 
of the statements 5 8 are equivalent and for any of 
these cases 𝐵 is a quasi-ideal. 
Definition  3.7.For 𝑎, 𝑏 ∈ 𝑆, a given ternary 
semigroup, we write 𝑎ℬ𝑏 if 1  𝑎 𝑏 or 2  there 
exist 𝑢, 𝑣,𝑤, 𝑧 ∈ 𝑆 such that 𝑎𝑢𝑎𝑣𝑎 𝑏 and 
𝑏𝑤𝑏𝑧𝑏 𝑎. 
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Preposition  3.8.The relation ℬ defined in is an 
equivalence relation. 
Preposition  3.9.If 𝐴 is a bi-ideal of a ternary 
semigroup 𝑆 then 𝐴 ⋃ 𝐵∈ , i.e., any bi-ideal is 
the union of its ℬ classes.  
Preposition  3.10.Let 𝑆 be a ternary semigroup with 
zero 0. If a bi-ideal 𝐵 is a non-zero ℬ class union, 
then it is a 0 minimal bi-ideal of 𝑆. 
The converse of this preposition is also true as we 
show in the following: 
Theorem   3.11. Let 𝑆 be a ternary semigroup with 
zero 0. A bi-ideal  𝐵 is 0 minimal if and only if it is 
a non-zero ℬ class union. 
Proof.   Let 𝐵 be a 0 minimal bi-ideal of 𝑆 𝑆 . 
Let 𝑎, 𝑏 ∈ 𝐵\ 0 . Since 𝑏, 𝑏 ∪ 𝑏𝑆𝑏𝑆𝑏and 𝑎,𝑎 ∪
𝑎𝑆𝑎𝑆𝑎are clearly non-zero bi-ideals contained in 𝐵 
we must have 𝐵 𝑏, 𝑏 ∪ 𝑏𝑆𝑏𝑆𝑏 𝑎,𝑎 ∪
𝑎𝑆𝑎𝑆𝑎. 
Now assume 𝑎 𝑏. We can procede from the last 
equality by cases. 
Suppose 𝑎 𝑏 . We have two sub-cases to consider. 
1) If also 𝑏 𝑎  then  𝑎 𝑏 𝑎𝑎 𝑎𝑎 𝑎
𝑏 𝑎 𝑏 𝑎 𝑏 𝑏 𝑏𝑏𝑎 𝑏 𝑏𝑏𝑎 𝑏𝑏 𝑏 and also 
𝑏 𝑎 𝑎 𝑎𝑎𝑏 𝑎 𝑎𝑎𝑏 𝑎𝑎 𝑎. It follows that 𝑎ℬ𝑏. 
2) If 𝑏 𝑎  we must have 𝑏 ∈ 𝑎𝑆𝑎𝑆𝑎 and 𝑏
𝑎𝑢𝑎𝑣𝑎 for some 𝑢, 𝑣 ∈ 𝑆. Then 𝑎 𝑏
𝑎𝑢𝑎𝑣𝑎 𝑎𝑢𝑎𝑣𝑎 𝑎𝑢𝑎𝑣𝑎
𝑏 𝑏𝑏𝑢𝑎𝑣𝑎𝑎𝑢𝑏 𝑏 𝑏𝑣𝑎𝑎𝑢𝑎𝑣𝑏𝑏 𝑏. Again it follows 
that 𝑎ℬ𝑏. 
Now if 𝑎 𝑏 and 𝑎 𝑏  we must have 𝑎 ∈ 𝑏𝑆𝑏𝑆𝑏 
so that 𝑎 𝑏𝑤𝑏𝑧𝑏 for some 𝑤, 𝑧 ∈ 𝑆. again we 
examine 𝑏 by cases as above. If 𝑏 𝑎  we have 
simply case 2) with the roles of 𝑎 and 𝑏 interchanged. 
If 𝑏 ∈ 𝑎𝑆𝑎𝑆𝑎 then 𝑏 𝑎𝑢𝑎𝑣𝑎 for some 𝑢, 𝑣 ∈ 𝑆. In 
either case it follows that 𝑎ℬ𝑏. By we may conclude 
that 𝐵 𝐵 ∪ 0 . The converse is just Preposition 
3.10. 
Preposition  3.12.Let 𝑆 be a ternary semigroup with 
0. If 𝑅 is a 0 minimal right ideal, 𝑀 is a 
0 minimal lateral ideal and 𝐿 is a 0 minimal left 
ideal, then either 𝑅𝑀𝐿 0  or 𝑅𝑀𝐿 is a 
0 minimal bi-ideal of 𝑆. 
Proof.   Suppose 𝑅𝑀𝐿 0  and that there is a bi-
ideal 𝐵 with 0  𝐵  𝑅𝑀𝐿. Since 𝑅𝑀𝐿  𝑅 ∩𝑀 ∩
𝐿 we have 𝐵𝑆𝑆  𝑅𝑀𝐿 𝑆𝑆  𝑅 ∩𝑀 ∩
𝐿 𝑆𝑆  𝑅𝑆𝑆  𝑅. Thus, by the minimality of 𝑅 we 
have 𝐵𝑆𝑆 𝑅. We also have that 
𝑆𝐵𝑆  𝑆 𝑅𝑀𝐿 𝑆  𝑆 𝑅 ∩𝑀 ∩ 𝐿 𝑆  𝑆𝑀𝑆  𝑀. By 
the minimality of 𝑀 it follows that 𝑆𝐵𝑆 𝑀. 
Furthermore, we have 𝑆𝑆𝐵  𝑆𝑆 𝑅𝑀𝐿  𝑆𝑆 𝑅 ∩
𝑀 ∩ 𝐿  𝑆𝑆𝐿  𝐿 and since 𝐿 is minimal we have 
𝑆𝑆𝐵 𝐿. Thus 𝐵  𝑅𝑀𝐿 𝐵𝑆𝑆 𝑆𝐵𝑆 𝑆𝑆𝐵
𝐵 𝑆𝑆𝑆 𝐵 𝑆𝑆𝑆 𝐵  𝐵𝑆𝐵𝑆𝐵  𝐵 which is a 
contradiction. Hence 𝑅𝑀𝐿 is 0 minimal bi-ideal. 

Preposition  3.13.Let 𝑆 be a ternary semigroup with 
0. If 𝐵 is a 0 minimal bi-ideal of 𝑆 then for any 
right ideal 𝑅 contained in 𝐵𝑆𝑆, any lateral ideal 𝑀 
contained in 𝑆𝐵𝑆 and any left ideal 𝐿 contained in 
𝑆𝑆𝐵 we have either 𝑅𝑀𝐿 0  or 𝑅𝑀𝐿 𝐵. 
Proof.   Let 𝑅  𝐵𝑆𝑆,𝑀  𝑆𝐵𝑆 and 𝐿  𝑆𝑆𝐵. Then 
𝑅𝑀𝐿  𝐵𝑆𝑆 𝑆𝐵𝑆 𝑆𝑆𝐵
𝐵 𝑆𝑆𝑆 𝐵 𝑆𝑆𝑆 𝐵  𝐵𝑆𝐵𝑆𝐵  𝐵. Since 𝑅𝑀𝐿 is a bi-
ideal and 𝐵 is 0 minimal it follows that 𝑅𝑀𝐿 0  
or 𝑅𝑀𝐿 𝐵. 
Preposition  3.14.Let 𝑆 be a ternary semigroup. If 𝐵 
is a minimal bi-ideal of 𝑆 then 𝐵𝑆𝑆, 𝑆𝐵𝑆 and 𝑆𝑆𝐵 are 
minimal right, lateral and left ideals of 𝑆 respectively 
and we have 𝐵 𝐵𝑆𝑆 𝑆𝐵𝑆 𝑆𝑆𝐵 , i.e., 𝐵 is the 
product of a minimal right ideal, a minimal lateral 
ideal and a minimal left ideal. 
Proof.   Let 𝑅 be a right ideal, 𝑀 a lateral ideal and 𝐿 
a left ideal of 𝑆 with 𝑅  𝐵𝑆𝑆,𝑀  𝑆𝐵𝑆 and 
𝐿  𝑆𝑆𝐵. Since 𝑅𝑀𝐿 is a bi-ideal with 
𝑅𝑀𝐿  𝐵𝑆𝑆𝑆𝐵𝑆𝑆𝑆𝐵  𝐵𝑆𝐵𝑆𝐵  𝐵 we must have 
𝐵 𝑅𝑀𝐿. But 𝑅𝑀𝐿  𝑅 ∩𝑀 ∩ 𝐿 and thus 𝐵  𝑅. 
Hence we have 𝐵𝑆𝑆  𝑅𝑆𝑆  𝑅 so that 𝑅 𝐵𝑆𝑆. 
Therefore, 𝐵𝑆𝑆 is a minimal right ideal. Similarly𝑆𝑆𝐵 
is a minimal left ideal. Now 𝐵  𝑀 implies 
𝑆𝐵𝑆  𝑆𝑀𝑆  𝑀. Thus 𝑆𝐵𝑆 𝑀. It follows that 𝑆𝐵𝑆 
is a minimla lateral ideal. Since 𝐵 is a minimal bi-
ideal which contains 𝐵𝑆𝑆 𝑆𝐵𝑆 𝑆𝑆𝐵 , itself a bi-
ideal, we must have 𝐵 𝐵𝑆𝑆 𝑆𝐵𝑆 𝑆𝑆𝐵 . 
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Abstract - North Caucasus has been described as the ‘instable region’ of Russia. The advent of radical Islam in the region 
can be traced to the Chechen wars. The involvement of foreign fighters during the Chechen war in the region is considered 
responsible for sowing the seeds of extremism in the region. The advent of Wahhabis in the region has increased the 
violence in the region. The conflict between the traditional Islamists and the Pure Islamists is another challenge for Russian 
authorities in North Caucasus. However on the other hand there are scholars who argue that the growing disorder in the 
society as well the economic instability in the region, leads people to look forward towards religion as a panacea to the ills of 
the society. Russia has issued several laws and policies to curb the rising threat from radical Islamists in the region. However 
these policies would not be much effect until and unless these policies “wins the hearts and minds of the people in the 
region”. 
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I. INTRODUCTION 
 
Since historical times we have seen that religion plays 
an important role in the lives of the individuals as 
well as communities. In North Caucasus, also religion 
has a great impact in the everyday life of the people. 
In North Caucasus majority of the Republics are 
Muslim populated states. The Islamic practices in one 
region differ from the Islam practices in the other 
region. North Caucasus has been one of the most 
troubled regions of Russia and continues to suffer 
from radical Islamist insurgency. The region of 
Caucasus in the Eurasian continent has been 
described as “the new world disorder” . The present 
situation of North Caucasus is referred as “stable 
instability” . Malashenko further explains that the 
degree of instability in the region differs from one 
region to another. The instability is greater towards 
the eastern side of Northern Caucasus which includes 
Dagestan, Ingushetia and Chechnya in comparison to 
the western side of North Caucasus. The cause of 
concern arises as the instability in the eastern part of 
the North Caucasus is not confined to the region it 
spreads to the neighbouring states of the region for 
example the extremists’ activities in Chechnya and 
Dagestan impacts Kabardino-Balkaria. The blame 
game for the instability in the region of North 
Caucasus goes on without finding any solution to the 
problem. People in the North Caucasus blame 
Moscow’s erroneous policies in the region for the 
problem of rise in extremism, terrorism, radical Islam 
etc. On the other hand Russian perceives the region as 
wishing to live according to its own Islamic laws at 
the expense of the rest of the country. 
 

 
Figure 1: Map of North Caucasus  

Source website: https://eurasiangeopolitics.com/north-caucasus-
maps/north-caucasus-map v2/#main 

 
II. NORTH CAUCASUS 
 
North Caucasus is a mountainous region located in 
the southern part of the Russian Federation 
sandwiched between the Black Sea to the West and 
Caspian Sea to the East, to the South is bordered by 
Georgia and Azerbaijan. North Caucasus consists of 
eight Republics of Russian Federation - Adygeya, 
Chechnya, Dagestan, Ingushetia, Kabardino-Balkaria, 
Kalmykia, Karachai-Cherkessia and North Ossetia. 
Since the collapse of the Soviet Union North 
Caucasus remained as a part of Russia unlike the 
South Caucasus states of Georgia, Armenia and 
Azerbaijan which attained independence. North 
Caucasus has been a region where several empires 
have fought amongst themselves; it is a region where 
different religions and civilizations have met. North 
Caucasus acts as a bridge a well as a barrier between 
the north and the south and between the east and the 
west. Its geopolitical location has been the cause for 
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conflict among the Tsarist, Safavid and Ottoman 
empires of the Russian, Iranian and Turkic for control 
over the region. Caucasus has been an important 
communication link between Europe and Asia. The 
region is also rich in oil and gas resources most of 
these resources are traded through the Caspian Sea. 
For Moscow the importance of Caucasus lies in the 
fact that through the territory of North Caucasus it 
could access the warm seas and the markets of Iran. 
 
III. RADICAL ISLAM 
 
The beginning of a new era led to the rise of the West 
resulting in the collapse of the Muslim world. The 
Muslim countries have lamented the loss of the down 
fall of the Muslim empire, Muslim power and the 
Muslim glory. The decline of the Ottoman Empire 
and in 1924 the abolishment of Islamic Caliphate was 
the significant events that proved the decline of the 
Muslim power  . Many Islamic movements since then 
have emerged with the explicit goal to revive the 
Muslim Ummah, reform Muslim societies and restore 
them to their past glories. Therefore the proponents of 
radical Islam, Islamic fundamentalism and extremists 
who hypothesize that if Muslims implemented the 
true Sharia they would once again be glorious like 
their forebearers. There are some who use peaceful 
means to establish a state based on Islam and Sharia 
whereas others use violence, force and even the 
weapon of terrorism to establish the Islamic state  . 
The rise of radical and extremist Islamic movements 
in North Caucasus has been the main source of 
instability and conflict in Russia. The main reason of 
concern about the extremist and the fundamentalist 
principles was they were against the democratic, 
secular and liberal ideologies . 
 
IV. FACTORS PROPAGATING THE RISE OF 
RADICAL ISLAM IN NORTH CAUCASUS 
 
The policies of perestroika, glasnost and the 
disintegration of the Soviet Union created a political 
vacuum in the State which was filled by the rise of 
Islam in the region. As Fagan argues that one of the 
factors driving the North Caucasus insurgency is that 
since early 1990’s there was a “generational shift”  of 
the secular nationalist movement in the early 1990’s 
into a broad Islamist insurgency. She further explains 
that the Chechen war from 1994-1996 involved the 
middle aged men with a Soviet secular background. 
Since 1990 a younger generation of fighters from the 
wider region who had received their theological 
education in the Middle East has injected a strong 
religious element into their armed struggle. When the 
students returned they challenged the established 
norms of their communities. 
 
The other reason would be as pointed out was “Islam 
as a refuge”. With a weak and ineffective public 
infrastructure across much of North Caucasus most of 

the people have professed Islam with an aim to find a 
solution to their problems. Sergei Markedonov 
supports this argument and states that ordinary people 
continue to support radicals because the state is 
unable to provide security and essential goods and 
services . An important aspect is further highlighted 
that those who support the creation of an Islamic state 
are more concerned about social justice rather than 
religious dogma. ‘Flimsy profiling’ and persecution 
of suspected radical and Wahhabis by the State 
authorities is a common practice across North 
Caucasus. 
 
The region of North Caucasus is the most vulnerable 
regions in the Russian territory which faces economic 
crises. The reason behind this is that seven Republics 
in the North Caucasus are dependent on the revenue 
from Moscow. Among these seven Republics in 
Chechnya, Ingushetia and Dagestan about eighty 
percent of their budget comes from Russia. 
According to the RIA Rating Agency, North 
Caucasus had the lowest scores in all the spheres in 
comparison to other parts of Russia . The per capita 
economic output among the North Caucasus Republic 
is fifty percent in comparison to the other Republics 
of North Caucasus. North Caucasus is at the very 
bottom in terms of standard of living among the 88 
regions of the Russian Federation . Some of the 
companies in Chechnya in the field of electricity, 
agriculture and construction spheres are becoming 
insolvent. The insolvency and bankruptcy of the 
companies have a direct impact on the lives of people 
resulting in the large number of unemployment of the 
workers in the firms. According to the Russian State 
Committee on the Statistics affairs 70 to 80 percent of 
the youth were unemployed . Shamil Beno focuses on 
the concept of creation of “New Hamas”  due to the 
high unemployment levels among the youth. 
The Human Rights Watch Report estimates that in 
Chechnya there have been 3000 disappearances. 
Police efforts to combat extremism have been usually 
used to justify the acts of arrest, torture and 
harassment of the civilians in the Republic. Such 
reports of abuse and “fear of pre-emptive action” by 
the security services often cause young Muslims to 
take up arms . 
 
V. IMPACT OF RADICAL ISLAM 
 
The “warriors of Islam” as they called themselves 
carried out acts of violence in the region. One of the 
most significant incidents was the abduction and 
execution of three workers from UK and one from 
New Zealand. In 1998 the Wahhabis killed Imam 
Yah’iaev from the Central mosque in Grozny. The 
murderer of the imam was caught and later 
interrogated and asked about the reason for killing the 
imam. He justified his act as guided by Allah and he 
said he disliked the prayers of the imam as it 
contained the criticism of Wahhabis. 
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Another incident occurred in Staropromyslovsk raion 
located in Grozny. In this place a Wahhabi militant 
shot his older brother for ignoring the local customs. 
The Wahhabis even terrorised the local people by 
conducting random checking on buses. The women 
who did not wore hijab were targeted they were taken 
off the bus and beaten. Men who did not kept beards 
were also penalized. Chechen jihadists killed over 40 
highly respected representatives of traditional Islam . 
In many parts of the region there are Islamic laws 
such as Adat and Sharia governing the society. The 
government has no control over the region. For 
example in Dagestan the Islamic militants have 
created “no go zone” for the police. In such places 
Sharia law prevail and the Islamic dress code prevail. 
Religious leaders in Dagestan who are not affiliated 
to the Muslim Spiritual Board have a strong impact 
on the local elections and composition on the 
municipal governments. The more concerning issue 
was that there were ‘shariat enclaves’ created on the 
mountainous region of Dagestan . In region of North 
Caucasus, mainly in Chechnya and Dagestan, there 
were green flags along with the crescent hoisted on 
schools government buildings and on the streets 
instead of the red, white and blue striped Russian flag 
in the region. In a Dagestan village named Gimry, 
Sharia law prevailed in place of the Russian 
Costitution law and regulations . 
Unrest in the North Caucasus further aggravates the 
security issues due to the border conflict between 
Georgia and Russia and the ongoing conflict between 
Azerbaijan and Armenia. The porous borders increase 
the risk of cross border terrorist activities. This was 
evident during the second Chechen war in which 
Pankisi gorge in Georgia was used as a way by the 
Chechen for infiltration as it was not under the 
control of Russians. These borders also paved a way 
for the transport of illegal trafficking in drugs, 
nuclear materials, weapons and even insurgents. Oil 
and gas pipelines linking the Caspian Sea to Western 
Europe pass through Azerbaijan, Georgia and Turkey. 
The oil and gas reserves supply a significant share of 
Europe’s energy needs. These pipelines could be used 
as easy targets for putting pressure on the Russian 
authorities  . 
The security threat from North Caucasus poses threat 
not only to Russia but to the entire world as it has 
become a terrorist base. An example of it was when 
the leader of the Jamaat Shariat cell was arrested in 
the Czech Republic of European Union. The 
instability in the North Caucasus has a negative 
impact on the foreign policy of Russia. The continued 
violence and lack of peace and stability in the region 
demonstrate to the world the incapability of Russia to 
control its own territories . 
 
According to the Wahhabis it is violation of the base 
of Islamic monotheism to express faith, trust or 
emotion in any other being besides God. Therefore 
the Wahhabis disapprove the practices of Sufi beliefs 

and traditions. These Wahhabis creed is found in the 
countries such as Saudi Arabia, United Arab Emirates 
and Kuwait and is directed against all varieties of 
polytheism . These condemnations has direct impact 
on the Muslim Communities in the North Caucasus as 
local Wahhabis condemn their Sufi counterparts as 
heretics and refuse to associate with them. Thus there 
is a division in the Muslim society as the Wahhabis 
refuse to eat, pray, intermarry or attend funerals of 
the Sufis. On the other hand the Sufis also refuse to 
have any association with the Wahhabis and call them 
grievous innovators who have abandoned the Islam of 
their ancestors in favour of an alien version of Islam . 
 
VI. RUSSIAN POLICIES TO CURB THE 
THREAT OF RADICAL ISLAM 
 
After the 2004 Beslan incident most of the republics 
in North Caucasus have appointed Governors. 
Ingushetia, Dagestan, Kabardino Balkaria, North 
Ossetia do not have direct elections as was decided 
by Moscow. The argument given is that appointed 
loyal governors to Moscow would help in controlling 
the terrorist activities in the region . In 2001 Russia 
moved to replace the long serving President of 
Ingushetia, Ruslan  Aushev who was a critic of Putin. 
Aushev resigned in December 2001, resulting in 
placing a pro- Kremlin figure Murat Zyazikov in 
power . However, replacing other leaders in the 
region was a bit difficult but the 2004 Beslan tragedy 
gave Russia a pretext to abolish elections for regional 
leaders and replace them with leaders directly 
appointed by the Centre. Thus the leaders of 
Dagestan, Kabardino-Balkaria and North Ossetia 
were all replaced in the year 2005-2006 by leaders 
appointed by Putin. Dagestan’s long serving leader 
and Chairman of the State Council, Magomedali 
Magomedov, was removed from his position and was 
replaced by Mukhu Aliyev appointed by Putin. 
The President of Kabardino-Balkaria since 1992, 
Valeri Kokov, was removed from his post on 16 
September 2005 and around two weeks later Putin 
nominated Arsen Kanokov in his place (Fuller 2005). 
Even in the region of North Ossetia, President 
Aleksandr Dzasokhov announced his resignation on 
31 May 2005. The following month Taymuraz 
Mamsurov was nominated through a Presidential 
decree made by Putin and his nomination was 
approved by the North Ossetia Parliament in a few 
hours of receiving the proposal . However this is 
unclear up to what extent this strategy of replacing 
leaders by the Centre would be successful in 
controlling extremism. On the other hand, it has been 
seen in the past that such interventions have not only 
intensified the tensions but also produced new 
conflicts . 
 
The Russian authorities have implemented various 
measures to curb the spread of “religious extremism” 
in the region. Some of the measures include the 
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prohibition of circulation of materials such as books, 
videos and websites that promote discrimination of 
one religion against the other. They even fined 
organizations as well as leaders who were involved in 
the distribution of such material among the public. 
In 2002 Russian government passed the “Federal Law 
of the Russian Federation on Countering Extremist 
Activity” (Extremism Law). This law allows the 
government to sanction groups, individuals and 
media organization and label them as extremist. 
However, the law does not define the term 
extremism. Instead it lists 28 activities which are 
categorized as violent and non-violent extremist 
activities. Some of the categories enlisted are, for 
example, “public justification of terrorism and other 
terrorist activity, incitement of social, racial, ethnic or 
religious hatred, public display of Nazi attributes or 
symbols, mass distribution of extremist materials, 
organization and preparation of extremist acts and 
forcible change of the foundations of the 
constitutional system and violations of integrity of the 
Russian Federation” . 
 
This extremsim law was expanded in 2007 to include 
the non-violent groups which led to the designation of 
international Islamist network, Hizb ut- Tahrir as an 
extremist organisation. This law was even used to 
restrict religious movements, that was evident in the 
city of Taganrog where the law in 2009 was cited to 
label Jehovah’s Witnesses as an extremist group for 
inciting religious hatred by propagating the 
exclusivity and supremacy of their religion. 
Some other incidents can be cited where this law was 
used to confine the spread of religious movements. It 
was in May 2015 that authorities confiscated books 
taught in a Yekaterinburg school which was headed 
by the Jewish Chabad Lubavitch movement. 
 
In 2013, the federal law “On Freedom of Conscience 
and Religious Associations” was amended to prohibit 
foreigners or stateless individuals “against whom in 
accordance with the procedure established by the 
legislation of the Russian Federation a decision was 
made on the undesirability of their stay (residence) in 
the Russian Federation”, as well as persons whose 
activities have been recognized by the court as 
extremist, or subject to the law on combating the 
laundering of criminal proceeds and the financing of 
terrorism, from becoming a founder, a participant or a 
member of a religious organization . 
 
On 30 December, 2013 the President signed a law 
known as “Lugovoy’s Law” . This law blocks the 
websites that call for extremist actions, riots or even 
for conducting public events without due permit. 
Accesses to such sites are blocked immediately 
without judicial process. Such a step is carried out by 
the Prosecutor General’s Office, which is given 
arbitrary powers. The Prosecutor General is not 

obliged to inform editorial offices or site owners 
about the reason for blocking them. 
Several books were banned on the pretext that they 
spread extremist ideologies. A list was prepared 
named as “Orenburg List”, which mainly contained 
the names of the books of high religious scholars for 
the Muslims. An Islamic Cultural Centre in St. 
Petersburg was shut down under pressure from the 
prosecutor’s office because two copies of a book 
mentioned in the “Orenburg List” were found in the 
prayer room. A Turkish theologian Said Nursi’s 
works were also banned. 
 
One more tactics used by the Russian authorities in 
reducing the attacks and casualties caused by the 
extremists include helping hundreds of volunteers 
from Dagestan and Chechnya to join ISIS (Daesh) in 
Iraq as well as the ongoing Syrian Crisis .The main 
objective of Russian authorities was to transfer the 
Islamic recruits from the territories of Russia to the 
neighbouring states, thus reducing the threat from 
terrorist activities in Russia. According to an 
investigation carried out by Elena Milashina, who 
was a journalist in the independent newspaper 
Novaya Gazeta, the FSB encouraged “green corridor 
deals” with an objective to push radicals out of 
Russia as well as to gain informants on the ground 
.These green corridors provided a safe way for the 
militants to move from Russia to Turkey and onwards 
to the neighbouring Syrian territory. 
 
VII. CONCLUSION 
 
However, the carrot and stick policy of Putin has not 
been able to bring difference in the region of North 
Caucasus. The Russian authorities have failed to 
address the root causes of the problem such as high 
unemployment, social and political grievances and 
representation of the ethnic minorities, but rather used 
coercive force to subdue the dissenting voices of the 
people. 
Thus, we can sum up the policies of Russia in North 
Caucasus as described by Thomas de  Waal ,“Russian 
policy towards the North Caucasus … is a typically 
confused colonial story in which efforts to co-opt and 
modernize have gone hand in hand with oppression 
and killing” . 
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Abstract - Convolutional Neural Networks (CNNs) have been largely used in medical image analysis for detection, 
classification, and diagnostic of diseases. However, interpretability is one of the shortcomings of these methods. Although 
the CNNs are effective in computer-aided detection and diagnosis systems (CADe/CADx), the physicians need clarification 
and interpretation about the decisions given by them, especially the image's regions used. In this work, we were interested in 
visualizing the regions of interest used by CNN to detect malignancy in the breast histological images. In the experiments 
carried out, we tested the Gradient and Layer-Wise Relevance Propagation (LRP)  visualization methods to extracted the 
regions of interest, then a comparison with the pathologist's annotations is achieved. 
  
Keywords - Convolutional Neural Networks, Breast histological image classification, visualization methods, Benign, 
Malignant. 

 
I. INTRODUCTION 
 
According to the American Cancer Society in the 
United States, breast cancer death has continued to 
decrease in older women. These is related to be the 
result of the earlier diagnostic and to improved 
treatments [1]. 
Indeed, the material used for the treatment is getting 
improved such as digital mammography, and optical 
microscopy. Besides this, CADx systems have known 
great growth in development. Particularly, CADx 
systems based on Convolutional Neural Networks 
(CNNs), which are widely used because of their high 
quality of precision. However, in some cases, it is 
difficult for medical experts to understand the 
reasoning and the decision made by these systems. 
That is why; in this work, we propose to apply the 
visualization methods in the classification of 
hematoxylin and eosin-stained breast biopsy images 
using CNN. The well-known visualization methods 
that include the Gradient and Layer-Wise Relevance 
Propagation (LRP) are tested.  
This paper is divided into five sections. Section 2 
presents a brief review of the visualization methods 
and their use in the medical field. In Section 3 we 
introduce the visualization and the selection methods 
used. Section 4 discusses the experiment results. 
Finally, the paper ends up with conclusions. 
 
II. RELATED WORKS 
 
The CNNs have been used in many applications of 
medical image processing, such as classification [2] 
[3] and segmentation [4] [5].  Whereas, the 
deportment of CNNs is hard to be understated. This 

issue has a great impact on sensitive domains like the 
medical field. Especially, if there is a disagreement 
between the decision of CNNs and medical experts. 
Fortunately, in the past few years, several interpreted 
and visualization methods of CNNs have been 
developed to overcome the lack of transparency. For 
example, Simonyan et al. [6] used the back-
propagation pass through a CNN for computing the 
spatial support of a given class in an image. On the 
other hand, Zeiler et al. [7] proposed a visualization 
method based on the deconvolutional network. This 
method reconstructs the input of each layer from its 
output by using top-down projections that reveal 
structures within each patch of the image that 
stimulates a particular feature map. The authors also 
demonstrated by using the occlusion method, that the 
CNN is sensitive to local structures in the image. 
The layer-wise relevance propagation method 
proposed by Bach et al. [8] is based on the 
application of a propagation rule that distributes the 
class relevance found at a given layer onto the 
previous layer. 
Some of these visualization methods are used in the 
medical context to understand the decisions given by 
CNN. For example, in the diagnosis of Alzheimer's 
disease, some works use visualization to select the 
regions associated with the disease [9] [10].   
 
In [11] the authors compare two families of 
visualization methods: (1) the gradient methods 
(Sensitivity Analysis, Guided Backpropagation) and 
(2) the occlusion methods (Occlusion, Brain Area 
Occlusion). They conclude that the two visualization 
methods focus on the same region of the brain with 
some differences. 
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In the dermatology field, Molle et al. [12] used the 
feature map to inspect the features used by CNN for 
skin lesion classification. The authors mention that 
similar concepts are used by both CNNs and 
dermatologists like lesion border.  
In the presented work, we are interested in applying 
visualization methods to understand histological 
image classification.  
The following section, we will present the 
visualization methods used. 
 
III. MATERIALS AND METHODS 
 
3.1. Dataset 
Several histopathological breast cancer datasets are 
publicly available, such as Bio-segmentation [13], 
MITOS-ATYPIA-14 [14], MITOS 2012 [15], 
Janowczyk et al. [16] and BreakHis [17]. 
Taking into account the large number of images in 
BreakHis dataset, we have chosen it for the 
evaluation. The BreaKHis database contains 
microscopic biopsy images of benign and malignant 
breast tumors. Samples are generated from breast 
tissue biopsy slides, stained with hematoxylin and 
eosin (HE). The database is composed of 7909 
images divided into benign and malignant tumors. 
This dataset provides five training-testing splits, with 
each split using 70% of images for training and 30% 
for testing [17]. 
 

 
Fig 1. Slide of breast malignant tumor (stained with HE) seen 
in different magnification factors: (a) 40×, (b) 100×, (c) 200×, 

and (d) 400× [17]. 
 
3.2. The visualization methods 
In this study we have used Gradient [6] and LRP-Z, 
LRP-Epsilon [8] visualization methods. The saliency 
map given by these methods indicates the influence 
of each pixel in the decision of CNN. The Gradient 
method constructs the heat map by gradient back-
propagating of the output concerning input image 
through CNN's layers. 
On the other hand, the LRP methods used designed 
propagation rules for each layer to propagate the 
prediction backward. 
In addition, to select the salient pixels we have 
evaluated three methods of selection: Bins, K-means 
[18] and MeanShift [19]. 

 Bins: the heatmaps are normalized in the interval 
[0; 1], then 10 bins were built for each heatmap.  

 K-means: is a popular clustering algorithm with 
local optimization, the objective of K-means is to 
group similar data points together, we have used 
10 clusters.  

 Mean shift: is a nonparametric clustering 
technique that does not require prior knowledge 
of the number of clusters, and does not constrain 
the shape of the clusters. In this method, we have 
selected the 10 first clusters. 

 
IV. EXPERIMENTAL RESULTS 
 
4.1. Quantitatively evaluation of visualization 
methods 
Firstly, we have ordered the pixels according to their 
importance in the classification process by using the 
selection methods. Secondly, we hide the selected 
pixels of the input image with a black square, finally 
we have applied the classification. If the accuracy of 
classification decreases when the pixels are 
occluding, this means that those pixels are relevant in 
the classification. In this experiments we have used 
VGG19 architecture and the performance was 
evaluated by the area under the receiver operating 
characteristic curve (AUC). The results were depicted 
in Fig.2-4.  

 
Fig 2. The area under curve of Gradient method applied on the 

four magnifications. 
 

 
Fig 3. The area under curve of LRP-Z method applied on the 

four magnification. 
 

 
Fig 4. The area under curve of LRP-Epsilon method applied on 

the four magnifications. 
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In our approach, the best visualization method is the 
one providing a low AUC value. From Fig. 2-4 we 
can see that AUC given by the Bins method is 0.80 
for the Gradient, 0.60 for LRP-Z and LRP-Epsilon. 
The results are given by using K-means were very 
close, in which the AUC of 0.57 is obtained for the 
Gradient and 0.53 for both LRP-Z and LRP-Epsilon. 
Mean shift outperforms the two previous methods 
with the AUC of 0.35 given by Gradient and 0.51 for 
both LRP-Z and LRP-Epsilon. For this reason; for the 
rest of our experiments we use the Gradient method 
to produce the visualization map and Mean shift to 
select salient pixels.  
The following Fig.5-8 depicted the quantitative 
evaluation of the visualization methods by using four 
magnifications (40X, 100X, 200X, 400X). We start 
erasing the clusters of salient pixels according to their 
values in descending order. 
As can be seen in the curves of the Gradient method, 
the accuracy decreases when the first pertinent 
clusters are erased. We notice also that the accuracy 
still good in the first and the second erasing clusters 
despite that it contains salient pixels. We refer these 
results to the size of erased clusters which contain a 
small number of pixels. We notice also that after sixth 
erasing iteration the accuracy became stable until the 
tenth erasing iteration. In other words, even if we are 
erasing more pixels this didn't affect the accuracy. 
This implies that the most important regions are 
obtained in the third, fourth, fifth, and the sixth 
erasing iterations. 
 

 
Fig 5. The erasing curve of the visualization algorithms for the 

magnification 40X. 
 

 
Fig 6. The errasing curve of the visualization algorithms for the 

magnification 100X. 

 
Fig 7. The erasing curve of the visualization algorithms for the 

magnification 200X. 
 

 
Fig 8. The erasing curve of the visualization algorithms for the 

magnification 400X. 
 

4.2. Clinical evaluation of visualization method 
In this section, we will highlight the regions used by 
CNN and the pathologist to classify histological 
images. We present various images belonging to 
different magnification factor sizes of 40X, 100X, 
200X, 400X. We can note that, in Fig 9-12, the 
images from 1 to 10 contain the regions occluded by 
black color according to the order of importance of 
pixels in the classification. Image number 11 has the 
pathologist annotations and the last image represents 
the original image. From all the images tested, the 
first three images contain little erasing pixels which 
are scattered in the image. The regions of interest are 
formed more and more in images 4-6.  
In Fig.9, we study the case of malignant Ductal 
Carcinoma with magnification size of 40X.  We 
recall that Ductal Carcinoma starts in the milk ducts; 
the cancer cells break through the wall of the duct and 
intrude the nearby breast tissue. The pathologist has 
annotated the regions according to the order of 
importance. Where the areas encircled by the red 
color line represent the most relevant regions used by 
the pathologist's classification; followed by the ones 
that are circumvented by the orange line and finally 
the areas which are surrounded by the blue. The 
occluded regions in images 4-6 resemble the regions 
encircle by red and orange annotated by the 
pathologist, and these regions grow in images 7-10. 
As we have already explained in Section 4.1, the 
occluded areas in the third, fourth, fifth, and sixth 
iterations represent the influential regions in the 
classification. 

Erasing iterations 
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In Fig.10, we took the image at magnification 100X 
for the case of malignant Ductal Carcinoma. The 
pathologist used all the information existing in the 
image to classify the image as malignant. On the 
other hand, we can see those significant regions has 
not been all used by CNN. 
In Fig 11 and 12, we took an Adenosis benignant case 
at 200X and 400X magnification. In this case, the 
pathologist used the epithelial and Myoepithelial cells 
get around by the red curve to make the classification. 
However, CNN used the epithelial, Myoepithelial 
cells, and connective cells, which explains the 
difficulty found by CNN to differentiate between 
epithelial, Myoepithelialcells, and connective tissue 
cells. As it is well-known that Adenosis is 

hyperplasia achieving an increase in the number of 
glandular components, mostly involving the lobular 
units. According to the pathologist, it is more 
significant to see Adenosis symptoms at 10X and 
40X rather than 200X and 400X magnification; this is 
because of the image at 200X and 400X 
magnification show more details of the nucleus, 
nucleolus, and chromatin that make the confusion 
with carcinoma In situ. Consequently, CNN didn't use 
the correct region of interest. Although the 
histological image classification between benign and 
malignant seems easy to do, the regions presented 
here show that there is some difference in the 
reasoning used by the pathologist and the CNN. 
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V. CONCLUSION  
 
In this work, we were interested in visualizing the 
regions of interest used by CNN to classify the 
histological images as benign and malignant. Firstly, 
we tested two methods of visualization, namely the 
Gradient and LRP. In addition, to select the salient 
pixels we evaluated three methods: Bins, K-means 
and Mean shift. According to the results obtained, we 
have selected the Gradient as a visualization method 
and Mean shift for salient pixels selection. We found 
that some regions used by CNN in the classification 
were not used by the pathologist and vice versa. 
However, there were regions in common found. 
Through the visualization methods applied, we 
analyzed some behaviors of CNN, and this allowed 
us to understand the classification decisions.  
As future work, we are planning to adjust CNN's 
parameters, by orienting the regions of interest used 
by CNN to the regions given by the pathologist. 
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Abstract - This study discussed the impact of technovation and performance of small scaleenterprises in Benin city Nigeria. 
Creative innovation and information communication technology were adopted  to measure number of employee and 
profitability of technological enterprises. Quantitative  research approaches were used, while cross-sectional and longitudinal 
survey research method  was adopted to examine the effect of technovation on performance of small scale enterprises. The 
population for this study was six- thousand, eight hundred and fifty (6850)  registered computer engineers in Benin city. 5-
Likert Scale close-ended Questionnaire was  designed to collect data, the method of data analysis is multiple regression 
under the SPSS  (Statistical Package for Social Science) application. Findings shows  that creative innovation  have a strong 
significant relationship with number of employee and profitability, while information  communication technology have a 
strong significant relationship with number of employee and  profitability of technological enterprises, this is shown through 
their probability value (0.000,  0.000, 0.000 and 0.000) which are less than the chosen 10% significance level. The study  
recommended that Nigerian computer engineers need to introduce creative ideas to improve  business services which 
enhanced technological devices through business processes. They need to seek new marketing methods through creativity, 
by perceiving innovation as an opportunity. There should be team building through information technology, Nigerian 
technological platform needs  strategic business plan for expansion. The study concluded that that there are technological 
devices  that can enhance business processes and engineers seek new marketing methods through creativity.  Just few 
technological firms introduce creative ideas to improve their business services,  information communication technology have 
increased the use of internet facilities in Nigerian small and medium enterprises. 
 
Keywords - Technovation, Performance, SSE’s 
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Regularly observation of dust in city Tbilisi was 
carried out in 2 and in 4 monitoring points for PM. 
The mentioned numbers of points are not enough for 
the perfect characterization of environmental 
pollution for a city such as c. Tbilisi. 
 
Tbilisi city has a very complex terrain. From three 
sides it is confined by the Greater and Smaller 
Caucasus Mountain Ranges, while from the south-
east side – by lowland. There are separate hills in the 
city and valleys of the river Kura and other small 
rivers. Terrain height in the city and surrounding 
territories varies from 300 m to 2 km (above sea 
level). Therefore, it is advisable to use numerical 
models of environmental pollution to study this 
problem. Dust concentrations in the Tbilisi 
atmosphere are much higher than at PM 
concentrations. Also the mechanisms of distribution 
of these ingredients in the atmosphere are the same. 
Therefore, in the theoretical study of the problem of 
pollution we will determine the numerical modeling 
of the distribution of dust concentration in time and 
space. The main results obtained can also be 
generalized to characterize the pollution of the city 
atmosphere by PM. 

 
II. STATEMENT OF THE PROBLEM 
 
A. Mathematical Statement of the Problem 
For correct description of the spatial-temporary 
evolution of the hydrometeorological fields and 
concentrations of polluting substance in the 
atmosphere over the complex terrain territory the 
following system of equations written in the terrain-
following coordinate system is used [4, 5, 6]:      
a) For atmosphere: 
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where t is time; x, y and z are the axes of the 
Cartesian coordinate directed to the east, north and 
vertically upwards, respectively; h/)z(    is the 

dimensionless vertical coordinate; y) ,x(  is the 

height of the relief;  Hh ; )y   x,,t(H is the height 

of the tropopause, which height is changed around 9 
km;   w v,,u and  w~  are the wind velocity 

components along the axes x, y, z and  , 

respectively; T/)TT(  , and P)PP(   are 

the analogues of temperature and pressure, 
respectively; KT 300 ; T  and P  are the 
deviations of temperature and pressure from the 
standard vertical distributions )z,y,x,t(P  = 

)z,y,x,t(P  – )z,y,x,t(P)z(P  ; 

; z) y,  x,,t(TzT)z,y,x ,t(TT   T and P are 

the temperature and pressure of the atmosphere, 

respectively: zT    and  )z(P  are the standard 

vertical distributions of the temperature and pressure, 
respectively;   is the standard vertical temperature 

gradient; T  and P  are the background deviations of 
the temperature and pressure from standard vertical 
distributions; q and m are the mass fractions of water 
vapor and cloud water, respectively; soilT is the soil 

temperature; C is the volume content of soil water; 
)z( is the standard vertical distribution of the 

density of dry air; g is the gravitational acceleration; 
R is the universal gas constant for dry air; 

pC is the 

specific heat capacity of dry air at constant pressure; 
S is the thermal stability parameter; L is the latent 
heat of condensation; con  is the condensation rate; D 

is the diffusion coefficient of water in soil; E  is the 
filtration coefficient of water in a soil; soilK is the 

thermal diffusivity coefficients of soil; 
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are the horizontal and vertical turbulent diffusion 
coefficients, respectively. Where  x ,  y ,  and 

z are the numerical grid steps along the axes x, y, 
and z, respectively. 
For the meteorological fields in the surface layer of 
atmosphere with thickness of 100 m there is used a 
parameterization method [7]: 
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where uz – is the roughness; z –parameter, which 

depends on properties of underlying surface and is a 

known function; zsurand z0 – known constants; *u – 

friction velocity;  and – buoyancy parameter and 

von Kármán constant; )(u  , )( , ),(f uu  and

),(f 0 are the universal functions of similarity 

theory. 
To describe the diffusion of contaminant in the 
atmospheric surface layer and in the free atmosphere, 
the following equation is used 
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Where Co is the dust concentration; 

sedW  is an 

aerosol deposition velocity;   is parameter of 
emission of the dust. 
Equation systems (1- 4) are solved numerically using 
initial and boundary conditions, which are selected 
according to the specific task. Numerical integration 
of first five equationsof (1) is made using scheme [8], 
the fifth, sixth and seventh equations of (1) and (4) - 
with the use of Crank-Nicolson scheme and splitting 
method [4], equations (2) – with the use of Crank-
Nicolson scheme, (3) are solved according to method 
given in [7]. 
 
B. Conditions of Modeling 
The background hydrometeorological fields, 
parameters, boundary and initial conditions of the 
tasks are chosen so, that were possible to simulate the 
meteorological situation in case of the any 
meteorological situations.  
The initial and boundary conditions for the dust 
concentrations are determined using observational 
data. There are no large industrial plants in the city, 
so the main source of air pollution is motor 
vehiclesby particulate matters. It was found that there 
is almost linear dependence of dust concentration on 
the intensity of car traffic. It was also found that in 
the vicinity of the central motorways and streets, 
where intensity of car motion is about 1000 cars per 
hour, the dust concentration is approximately equal to 
0.8-1.3 MAC. 
The calculated grid for Tbilisi city has 103 x 61 x 31 
points with steps 300 m and 400 m along axes x and 
y, respectively. The vertical steps in free atmosphere 
are approximately equal to 300 m, in surface layer it 
varies from 2 m up to 15 m. 

III. RESULTS OF MODELING 
 
In Fig. 4 the distribution of dust concentration and 
wind velocity obtained by calculation at the height of 
z = 2 m from earth surface for 24 hours of the first 
day are shown.The case of the meteorological 
condition is background stationary light air. The 
background wind speed grows linearly from 1m/s on 
z = 2 m to 20 m/s on z = 9 km. It is seen from the 
figure that concentration is minimal at the town 
territory when t = 6 h. At that time the maximum 
value of concentration varies in interval of 0.3-0.5 
MAC at three less populated territories – in vicinity 
of Tbilisi Sea, south-east and south-west parts of 
considered area. At the central and densely populated 
territories of the city, concentration of dust is within 
0.1-0.2 MAC. From t = 6 h to t = 12 h in the central 
part of the city and near the town mains, a 
concentration rapidly increases with grow of intensity 
of vehicle traffic. The high values of concentration 
1.5-2 MAC are obtained in vicinity of mains and 
central parts of city   from 3 p.m. to 9 p.m., the 
maximum value – 2 MAC in some areas of the 
central part of the city. It is necessary to note, the 
values of obtained by modeling concentrationsis 
approximately equalto the observation data [3].  

 
Fig4.Dust concentration (in MAC) and wind velocity (m/s) 

fields at the territory of Tbilisi at 2 m height from earth surface 
in case of background eastern light air, when t = 3, 6, 9, 12, 15, 

18, 21, 24 h. 
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In these parts of city, despite the constant character of 
vehicle traffic intensity, slow rate of concentration 
growth and extension of square of relatively severely 
polluted areas takes place. Areas with severe dust 
pollution have different forms. Their shape and 
location depend on the value of surface wind velocity 
and form of relief (Fig. 4). Closed circulation 
systems, as well as convergence and divergence areas 
in the neighborhood of mountains confining separate 
urban districts are formed. As a result, dust 
redistribution and accumulation take place in some 
windward areas of the terrain. 
From 9 p.m. to 12 p.m. concentration values are 
getting smaller. This reduction is non-uniform and is 
not proportional to vehicle traffic intensity change. 
Dust pollution drastically falls near the town mains at 
lowland territories of the central part of the city, and 
less sharply reduces in the neighborhood of inclined 
slopes of mountains confining the mentioned 
territory. Dust accumulation occurs in lowland urban 
districts. After 12 p.m. hours a quasiperiodic change 
of dust concentration field takes place. 
In Fig. 5 there is shown a vertical distribution of dust 
concentration in the vertical section drawn along the 
parallel in the surface layer of atmosphere, latitudes 
of which is41.69O N in case of the background eastern 
gentle breeze. It is seen from the Figure that the 
vertical distribution of concentration varies during a 
day in all three sections. From t = 0.00 to 6.00 h a 
dust concentration reduction takes place in the 
ground-level layer. This decrease is caused by 
termination of dust pollution process and dust transfer 
from modeling area to the outside.    
From t=6.00 to 12.00h, the quantity of dispersed dust 
increases along with vehicular traffic intensification 
and, respectively, atmosphere pollution in the lower 
part of the surface layer nearby traffic arteries is 
getting higher. 
By the numerical modeling of dust distribution during 
average and strong east winds was obtained a 
qualitatively similar and quantitatively different 
spatial picture of concentrations. Particularly, new 
dust accumulation zones have been formed in the 
central and northeastern parts of the city. The 
differences are due to the daily change of the local 
wind circulation systems and the impact of the relief 
on the background wind. By t = 12 h a dust cloud 
similar to a ground-level wide thermal is formed in 
the lower part of atmospheric boundary layer, in 
some areas of the city. This cloud gradually increases 
in size and creates high concentration areas. From 
this period the concentration in 50 m thick lower 
layer of the atmosphere exceeds the concentration 
existing in upper 50 m layer. The areas maximally 
polluted according both geometrical dimension and 
concentration, create in t=18.00-21.00h time interval. 
After t = 21.00h, due to vertical advective and 
diffusive transfer, dust concentration starts to 
decrease nearby earth surface and to increase in its 
upper part. 

IV. CONCLUSION 
 
By analysis of the data of the natural observation in 
the atmosphere of the Tbilisi city the values of 
maximum, minimum and monthly average 
concentrations of particulate maters in 2019, and 
monthly average concentration of the dust 
 
 

 
Fig.5. Dust concentration vertical distribution (MAC) in 
vertical section (41.69O N) drawn along the parallel in the 

surface layer of atmosphere 
 
in 2015, are determined.  For investigation of spatial 
and temporary evolution of contaminants the 3D 
numerical model of the atmosphere dynamic and 
pollution distribution is used. By model the 
kinematics of dust change created by motor transport 
at Tbilisi territory and daily pattern of its spatial 
distribution are studied in case of background eastern 
light air. Via analysis of wind velocity and 
concentration fields it is obtained that spatial 
distribution of heavily polluted areas depends on city 
mains disposition, and local circulation systems 
formed under dynamic impact of terrain and diurnal 
change of thermal regime on the underlying surface. 
The high concentration 1.0-2.0 MAC is formed in 3.0 
p.m.- 9.0 p.m. time interval in the central, southern 
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and relatively low-lying territories of the city. It 
should be noted, that the values of concentration of 
dust obtained by calculation are approximately equal 
to observation data. 
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Abstract - In this paper, we prove some results for topological medial semigroups. Throghout, a semigroup will mean a 
topological semigroup, i.e., a Hausdorff space with a continuous associative multiplication. A medial 
semigroup is a semigroup satisfaying the medial low. 
 
Keywords - Semigroup, Medial, Topological, Homomorphism, Quotient Topology. 

 
I. INTRODUCTION 
 
John B. and Pan, S.J. [2] proved some theorems for topological semigroups. Pettis, B.J.[5] proved some 
theorems for continuity and openness of homomorphism in topological groups. Paul S., Moster [6]have 
investigated the structure of topological semigroups. The purpose of this paper is to generalize some of their 
results to topological medial semigroups. 
 

 
 
II. THEOREMS FOR TOPOLOGICAL HOMOMORPHISM 
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III. FUNDAMENTAL THEOREM OF HOMOMORPHISM OF THE TOPOLOGICAL MEDIAL 
SEMIGROUPS 
 

 
 
REFERENCES 
 
[1] Clifford, A. H., and Preston, G. B., The Algebraic Theory of Semigroups I, Math Surveys, 7, Amer. Math. 50., 1961. 
[2] John B., Pan, S.J. Topological semigroups, Gazeta de Matematica (19-24). 
[3] Balci Dervis, Zur theorie der topologichen n-grupen, Minerva publication-Munich 1981. 
[4] G.Crombez, G.Six, On topological n-groups, Abhand . Math. Semin. Miv. Hamburg 41 (1974), 115-124. 
[5] Pettis, B.J. , On continuity and openness of homomorphism in topological groups, Anals of Mathematics-LII 
[6] (1950) 293-308. 
[7] Paul S. Mostert, The structure of topological semigroups. 
[8] J. L. Chrislok, On medial semigroups, Journal of Algebra 12, 1-9(1969). 

 
 
 
 
 
 
 
 
 

 



 

Proceedings of ISSRD International Conference, Noida, India, 29th December, 2020 

27 

EVALUATING PERFORMANCE OF A SECURE COMPUTER 
NETWORK SYSTEM BY USING VPN  BASED ON IPSEC 

 
1HANAN J. ABDULKAREEM, 2ZAINAB ALI ABBOOD, 3ALI ALQARAGHULI, 4JENAN AYAD 

 
1Communication Engineering, University of technology, Baghdad, Iraq 

2,3Electrical and Computer Engineering, Altinbas University, Baghdad, Iraq 
4Computer engineering.AL-Esraa University College, Baghdad, Iraq 

E-mail: 1hanan_kind_89@yahoo.com, 2jan_the_eng@yahoo.com, 3zainab.almamoori@org.altinbas.edu.tr, 
4alimohammed_n@yahoo.com 

 
 
Abstract - Virtual private network (VPN) is saving a solution of security to the network nodes. that is by applying tunnels 
between specific the nodes. Nevertheless, the VPN connection affects the operation of the network depending on the traffic 
intensity. In this paper VPN network is suggested for network security to implementing of other network performance 
metrics like throughput and time delay. It is also tested under different traffic generators like constant bit rate (CBR) and file 
transfer protocol (FTP) payloads because of intensity the effects of the VPN tunnel on network performance. Also, other 
method used for attacks prediction called as Artificial Neural Network which represents a deep learning technology to 
predict any attack by learning the attacks behaviors during the training stage. 
 
Keywords - Attack, CBR, Delay, Deep Learning, FTP, Network Security, Throughput, VPN. 

 
I. INTRODUCTION  
 
First network is made to enable the computers for 
sharing the information amongst them and to use the 
same terminal devices as office printers and fax 
machine [1] [2]. Computer network is further 
developed to be larger than before where large 
numbers of computers could be gathered form what is 
called local area network (LAN). LAN provided a 
connection for large number of computers within 
small coverage network (could be established within 
the building or enterprise). However, LAN is 
supporting large data rate and serves in both personal 
and industrial applications to connect terminal 
computers of different department. By the time 
network is developed to include a large number of 
computers, networks are connected with so-called 
servers which are used to provide more facilities and 
service for the terminal computers. Servers are 
connected within the network and it can be a 
supercomputer capable to process large amounts of 
data coming from different streams (from the 
terminal computers). Servers are to be designed by 
using a computer with big random-access memory, 
larger storage capacity and fast processers chips [3]. 
More networks topologies have come into image 
especially when the number of network subscribers is 
increased due to technology development. New 
demand began for establishing of wider coverage 
network that is capable to connect far geographical 
areas. The wide area network is then proposed which 
made that possible by facilitating a computer 
networking over more than five kilometres distance. 
Wide area network utilizes multiple smaller networks 
connected by local area network topology in different 
geographical areas, those networks are linked 
together by wider network called wide area network  
(WAN). Due to the mobility restrictions in the 
network as well as the development of interest as 

networks in whole becoming part of this wider 
network, a new network technology has appeared 
called wireless networks. Mobile networks standards 
for mobile communications such as WiMAX and 
cellular networks. Cellular networks are basically 
established to support telephonic communication 
through voice; network is established by deployment 
several cells where each cell included network tower 
(mobile base station). Users who are in this cell are 
capable to communicate. User mobility from a cell to 
another cell may witness a call dropping which can 
be handled using the handoff concepts. Handoff is 
about the necessary steps taken by the service 
provider to handover the subscriber of any tower 
(base station) to another base tower/station while 
subscriber moves from one cell into other [4]. This 
paper, an overview with network development and 
varieties are made. Challenges of network topologies 
are also addressed. 
 
II. TYPES OF ATTACK TARGETING VPNs 

 
There are many types of attack that can targeting 
VPNs such as: block hole attack It is one of denial of 
service attack that takes place when a node with 
malicious activity joining a network. The nodes in any 
packet network are repeatedly (periodically) 
broadcasting traffic status and location updates 
notifying each other of the recent status which support 
any data transmission [5] [6]. Another type of attack is 
Grey hole attack is performing similar activities as 
black hole attack except targeting specific type of 
traffic or data. For example, it targets the traffic in 
specific nodes or specific data such as signaling data 
or packet size demonstrates the process of grey hole 
attack [7]. Also, Flooding attack is to occur depends 
on the design and implementation of TCP, precisely in 
the three-way handshaking which represents the 
connection setup part of TCP [8]. However, firewalls 
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themselves are also susceptible to malicious attacks 
from the Internet as they are deployed at the perimeter 
of the network [9], [10]. 
 
III. METHODOLOGY 

 
The proposed method is explained two methods. 
First, VPN is integrated network second, no VPN 
network. Implement each method by using network 
simulator (NS2) and Performance was evaluated from 
both throughput and time delay. The network is 
implanted using ten nodes arranged over the network 
area in the form of a Manhattan grid. Network is 
made in the beginning without using any VPN as 
shown in Fig. 1 another model is made by applying a 
VPN over connection of pair (node 2 and node 3) as 
shown Fig. 2 in the network for each protocol CBR 
and FTP. The throughput and the time delay are being 
compared in average measured for entire network. 
Finally, established model of protection based on a 
Feed Forward neural Network (FFNN) against attacks 
as shown in Fig. 3. The throughput is representing the 
number of packets being delivered (NoD) during the 
transmission episode (simulation time).  Throughput 
can be described in (1). 

 
 

 

 
Fig. 3. (Feed Forward neural network model training) 

 
IV. THE RESULTS  

 
When the proposed method was implementing the 
obtained results as follows the below: 

 The Fig. 4 shows that the throughput of CBR 
measure has no difference on both VPN   and 
non-VPN cases for different packet size. Also, 
non-using VPN the throughput of FTP is 
increased for   different packet size while when 
using VPN, the throughput of FTP decreased for 
packet size as shown in Fig. 5.  

 

   

 
Fig. 4.  (None VPNvsVPN throughput     Fig. 5. (None VPN vs 
VPN   condition in CBR.) throughput   condition in FTP) 

 
 The Fig. 6 is for CBR traffic the average time 

delay with non-VPN not effected while when 
using VPN, the delay of CBR is increased. While 
non using VPN and using VPN the delay of FTP 
is not affected as shown in Fig.7. 

 

 

 
 
Furthermore, feed forward neural network (FFNN) 
model can predict the attack within very short time 
(0.5312 seconds) and prediction accuracy of 98 
percent, as shown in the table.1.   
 

Table.1. Performance of FFNN in attack prediction 

Method FFNN 
Time (second) 0.5312 

Accuracy 98% 
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V. CONCLUSION 
 

The impact of VPN on the throughput and time delay 
(network performance) of the being secured network 
has been studied. Throughput found not affecting 
before VPN and with VPN in case of CBR protocol 
connection. Whereas the throughput is obviously 
reduced after applying the VPN network in case of 
FTP protocol. On the other hand, the average time 
delay is obviously increased (different packet size) in 
case of VPN network for two protocol (CBR, FTP). 
In order to enhance the performance of VPN, deep 
learning-based attack predictors. Results shown the 
FFNN is outperformed by detection the attack with 
accuracy of 98 %.  In the future work we can apply 
more performance measurement parameters in 
addition to the throughput and time delay. Also, we 
can use more advanced artificial intelligent 
algorithms like neural fuzzy to predict and prevent 
attack on the network. 
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Abstract - Massive multiple-input multiple-output (MIMO) is deployed to offer good capacity improvement and 
performance gain, but at the cost of high complexity of the hardware. In order to implement the task of hardware reduction, a 
double stage precoding scheme is proposed in this paper to approximate the performance of the well-known baseband zero 
forcing (ZF) precoding, which is considered generally as an optimum linear precoding methodology in MIMO systems. The 
proposed hybrid precoding structure which is actually a two-stage precoding is named as Phased ZF (PZF). The principle is 
that it applies phase-only modification first at the RF processing domain and then the ZF precoding of low dimension is 
performed on the effective channel as seen from the baseband. The Rayleigh fading channels, sparsely scattered millimeter 
wave (mm wave) channels and Nakagami-m fading channels are used for simulations of both FC-ZF and PZF all achieving 
desirable performances. 
 
Keywords - Massive MIMO, Hybrid Precoding, RF Chains, MM Wave, Spectral Efficiency, Fading Channels 

 
I. INTRODUCTION 
 
Data throughput is one of the principal performance 
statistics in communication systems. high-capacity 
performance is accomplished using MIMO with basic 
transmit precoding/receive combination design as 
shown in [1]-[3]. Channel-state information (CSI) 
inherently plays a major role in multiuser MIMO 
systems. For a data communication to occur between 
base station and user, the channel information is 
required at the base station. Reciprocity implies that 
forward channel matrix, so the required channel 
information may be obtained by the terminals 
transmitting pilots on the reverse links. These 
concepts are well illustrated in [1]. 
Notably, the modest linear precoding methods, such 
as Zero Forcing (ZF) are optimal and its performance 
is comparable to non-linear precoding schemes for 
example very high capacity is realised by dirty paper 
coding [3]. In conventional MIMO systems multiple 
antennas are exploited by modifying the complex 
symbols’ amplitudes and phases and then to 
upconvert it to the carrier frequency after passing it 
through digital to analog (D/A) converters, mixers 
and power amplifiers. Outputs from the RF chain are 
subsequently coupled to antenna elements & each 
antenna element is to be associated with an exclusive 
RF chain including DAC converter, power amplifier 
and so on. Such implementation is uneconomical and 
expensive in massive MIMO due to large number of 
hardware and antenna elements. 
 
But low-cost variable quality phase shifters are easily 
available with current technology, allowing us to 
apply a high dimensional phase only analog 
processing as explained in [4]. Full diversity order 
and near-optimal beamforming performance is 
obtained by phase only precoding method by 
applying iterative algorithms. the baseband 

processing power which is limited can be further 
exploited to perform multi-stream signal processing 
as depicted in [6] in which both multiplexing 
transmissions and diversity in MIMO are addressed 
with fewer number of RF chains than that of number 
of antennas. Moreover, multiuser scenario and 
maximisation of the capacity performance in large 
array system are not considered. 
This paper considers the practical hardware 
constraints of large quantity of RF chains and 
proposes to design an RF precoder through phase 
extraction of the conjugate transpose of the overall 
downlink channel to employ the required 
considerable array gain in massive MIMO systems 
inspired by [6]. Low dimensional baseband Zero 
Forcing precoding is then noticed on the equivalent 
channel found from the product of RF precoding and 
the actual RF matrix. This scheme termed as Phased 
Zero Forcing approaches the performance of the 
optimal FC- ZF precoding in massive multiuser 
MIMO scenario as in shown in this paper. Moreover, 
hybrid baseband and the RF precoding is considered 
for millimetre wave (mm wave) communications in 
[9]. They consider the principle of capturing the mm 
wave channels’ “dominant” paths by employing 
phase control at RF and constrained RF processing, to 
choose from array output vectors. We also show the 
simulation of our proposed PZF scheme in mm wave 
channels achieving desirable performance. 
 
II. SYSTEM MODEL 
 
Massive multiuser MIMO system’s downlink 
communication as portrayed in Fig.1.    It typically 
depicts the communication from a base station to 
mobile users. Nt number of transmitting antennas is 
deployed but is driven by K (K≪Nt). the chain 
limitation puts a constraint on the highest possible 
number of transmitted streams to be K, scheduling of 
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Fig. 1. System model of the hybrid precoding structure in 

downlink communication 
 
III. HYBRID PRECODING IN MASSIVE MIMO 
SYSTEMS 
 
In massive MIMO systems ZF precoding is a 
prominent linear precoding scheme to get good 
capacity performance because of the asymptomatic 
orthogonality so the user channels in richly scattering 
environment as explained in [3]. In ZF precoding the 
baseband precoding is executed that requires Nt RF 
chains that performed A/D conversion and RF 
frequency translation. The main target while 
performing is to make the orthogonalization between 
different users’ channels in order to eliminate 
interference which in turn also means that the 
orthogonality determines the antenna gain [5]. Two 
random channels usually have correlation between 

them and the correlation between them lead to power 
loss. Therefore, the antenna gain is related to the 
correlation between different users’ channels. 
 
To relieve the hardware constraints in realizing the 
full potential of massive MIMO systems, we propose 
to apply phase only control to couple the K RF chain 
outputs with the Nt antennas, employing the cost-
effective RF phase shifters. Then, multi-stream 
processing of a lower dimension is done at the 
baseband to remove unwanted interferences. 
The proposed low-complexity two-stage hybrid 
precoding scheme, also called as the phased-ZF 
(PZF) is shown to approximate the performance of 
full-complexity ZF precoding which is economically 
very infeasible due to large number of components 
required. The spectral efficiency achieved from the 
proposed PZF is also analysed. 
 
A. Hybrid Precoder Design 
The implementation of the proposed hybrid baseband 
and RF processing is shown in Fig. 1, where W 
modifies both the phase and the amplitudes of the 
incoming complex symbols whereas the RF precoder 
F takes the control of the phase of up-converted RF 
signal. We try to control and modify the symbols’ 
phases only in RF domain through phase extraction of 
the conjugate transpose of the downlink channel from 
the base station to multiple users. It is done to align 
the phase of the channel elements and thus can 
provide the large array gain that is aggregated by the 
antennas in massive MIMO systems. Stated clearly, 
denote Fi,j as (i,j)th element of F and we perform the 
RF precoding according to 
 

 
 
Here, we inherently assume perfect knowledge of the 
channel in the Base station which can possibly be 
obtained e.g., by the combination of uplink channel 
estimation and theory of channel reciprocity in time 
division duplex (TDD) systems as explained in detail 
in [1]. 
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B. Spectral Efficiency Analysis in Rayleigh Fading 
Channels 
In this part, the spectral efficiency is analysed for 
both PZF and full-complexity ZF precoding for the 
large antenna size Nt, assuming Raleigh fading. What 
roles different parameters play in affecting system 
capacity in also revealed by deriving closed-form 
expressions. 
Denoting the kth column of F by fk, we get: 

 

 

 

 
 
IV. MM WAVE COMMUNICATION 
CHANNELS 
 
Mm wave communication has very limited multipath 
components and they are based on small cell antennas 
which is perfect for massive MIMO. We apply and 
extend our proposed PZF precoding in mmWave 
massive MIMO systems considering geometric 
channel model in [9]. 

 
 
V. SIMULATION RESULTS 
 

 
Fig. 2. Spectral efficiency plots for FC-ZF and PZF precoding 

methods in large multiuser MIMO systems amid rayleigh 
fading channels with Nt = 16 and K = 4 obtained from 1000 

channel realizations. 
 
For all simulations, two assumptions are made one of 
perfect channel state information and secondly of one 
receiver antenna per user. Firstly, the analytical and 
simulation results are plotted for complete complexity 
ZF precoding and the low complexity PZF and 
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compared in terms of spectral efficiency for different 
K and Nt. as Nt increases, the performance of PZF 
approaches full complexity ZF then the simulations 
are carried in nakagami-m fading channel for 
different values of small m. we know that for 
Rayleigh distribution, m = 1, for rician distribution, 
m>1 and for hoyt distribution, m <1 [5]. Finally, 
spectral efficiency of complete complexity RF and 
PZF are plotted in mmWave several user channel. 

 
Fig. 3. Spectral efficiency plots achieved from FC-ZF (black 
line) and PZF (red line) precoding in large multiuser MIMO 

systems using rayleigh fading channels with Nt = 128 and K = 4 
obtained from 1000 channel realizations. 

 
VI. CONCLUSION 
 
In this paper, our objective was to analyse the 
precoding techniques to mitigate inter user 
interference problem present in multiuser MIMO 
systems through an initial software model. These 
were tested under different multi-user scenarios with 
different levels of success. The proposed scheme 
performs fairly in all channels, namely, nakagami-m 
fading channel, Rayleigh fading channel and in 
mmWave channels. 

 
Fig. 4. Spectral efficiency plots achieved by PZF precoding 

methods in large multiuser MIMO systems amid nakagami-m 
(m=0.5 (red),2 (black),5 (blue)) fading channels with Nt = 128 

and K = 4 obtained from 1000 channel realizations. 

 
Fig. 5. Spectral efficiency plots achieved by ZF (blue) and PZF 

(green) precoding methods in large mmWave multiuser 
systems having Nt = 128 and K = 4 spacing d = ½ and NP = 10 

obtained after averaging of 1000 channel realizations. 
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Abstract - Nowadays Satellites are included in our daily life activities for several purposes. Some of them used for Remote 
Sensing, communications, navigation, weather broadcast and deep space telescopes. Once the satellite is launched and enters 
the orbit, it operates autonomously. During the orbital flight, it will be exposed to a variety of mechanical, thermal and 
electromagnetic effects, which may have a direct impact on its operations. Therefore, Satellite health monitoring is essential 
for the Satellite mission success. As a satellite mission became more sophisticated, accordingly the satellite health 
monitoring became more challenging to be handled. So new trend used by the satellite operators to use a Data-Driven 
technique for Satellite health monitoring which invented by David L. Iverson which called IMS “Inductive Monitoring 
system”. IMS is using Applied Data Mining and Machine Learning techniques on the archived satellite telemetry data to 
build a knowledge based model and using this model to be applied on the newer telemetry data coming from the satellite to 
monitor the health of the satellite. IMS usually uses K-means algorithm for the learning Algorithm in this paper we are 
proposing One Class SVM Algorithm to be used instead. We applied both learning Algorithms on a real CubeSat Telemetry 
data and One Class SVM showed a magnificent improvement for the ability to capture faulty data from the CubeSat 
telemetry data. 
 
Keywords - CubeSat, Machine Learning, Data Mining, Clustering, K-means, one class SVM. 

 
I. INTRODUCTION 
 
During the past two decades, the requirements for the 
satellite mission became challenging advancements 
so the satellite subsystems design became 
sophisticated and monitoring those subsystems like 
the EPS “electrical Power Subsystem”, 
Communication Subsystem, ADCS “Attitude 
Determination And Control Subsystem” and the On-
board Computer subsystem and additionally the 
mission-related payload telemetry data. So using the 
traditional satellite health monitoring systems became 
a challenge also especially with miniature satellites 
like CubeSat where using extra downlink capacity to 
be transmitted for the ground station to achieve health 
monitoring is not applicable.  
So data-driven health monitoring techniques were 
developed based on  Data Mining and Machine 
learning techniques to achieve satellite health 
monitoring system requirement to be more efficient, 
scalable, and able to predict future expected failures 
of the satellite, which help the mission operators to 
make precaution decisions to increase the satellite 
mission success probability. 
 
One of those data-driven techniques is IMS 
“Inductive Monitoring system”. IMS applies learning 
techniques on the archived satellite telemetry data to 
build a knowledge-based model for the satellite 
normal behaviour and use it against the newly 
telemetry data during the mission to monitor and 
measure how the satellite is operating normally or 
faulty or with the possibility of failures in any 
subsystem. 

IMS is implemented in different fields for various 
applications for health monitoring of any system 
which able to provide status data during its operation. 
This paper uses the research and work done on IMS 
learning algorithms 
In addition, applies it on a real telemetry data from a 
CubeSat and provide magnificent enhancement to 
IMS algorithm after applied the new clustering 
technique on the CubeSat Telemetry data. 
 
II. BACKGROUND  
 
The rapid advancement of space technology over the 
recent years and attracted academic institutions across 
the world have grown interest in space science. More 
focus and attention were specifically given to the 
CubeSat platform, which was developed and 
proposed in 1999 by California Polytechnic State 
University (CalPoly) and Stanford University. 
 
A CubeSat is a cubic-shaped satellite of dimensions 
10 cm length, 10 cm width, and 10 cm height and this 
is called 1U. Which can be expanded according to the 
mission specifications and payloads. 
 
CubeSat system is consists of two segment: Ground 
segment and Space Segment. Ground segment 
Contains all needed ground-based systems used by 
mission operators, Space Segment contains all space-
based systems which working together to achieve the 
mission.  
 
CubeSat Space Segment consists of two major 
systems: CubeSat Subsystems-platform and the. 
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CubeSat Subsystems-platform are:  
 EPS “Electrical Power Subsystem ” 
 OBC “On-board Computer Subsystem”   
 COM “Communication Subsystem”  
 ADCS “Attitude Determination And Control 

Subsystem” 
 Payload Subsystem “Related to the mission of 

the CubeSat”      
 
Those Subsystems working together semi-
autonomous because most of the time CubeSat is not 
visible by the ground station only when it enters the 
visibility zone of the ground station it can 
communicate with ground station. 
So to give the capability to the ground mission 
operators to monitor the CubeSat operations 
periodically collects housekeeping data from all 
subsystems and stored inside the OBC once CubeSat 
enters the visibility zone and  the mission operator 
send a request to send telemetry data CubeSat 
responses with the housekeeping telemetry data and 
sending it for the ground station. In traditional 
Satellite health monitoring systems those 
housekeeping telemetry data is checked via level 
checks that all sensors readings within the normal 
ranges and then to be archived. Therefore, IMS 
“Inductive Monitoring system” was invented to make 
use of those archived telemetry data and to address 
the challenges of monitoring increasingly complex 
components interactions of any satellite and provide a 
more autonomous way of finding anomalies within 
the satellite system which helps the mission operators 
to make decision to avoid any mission failures. IMS 
is a distance based anomaly detection tool, which 
models the relationships between the sensors-set in 
time series data as a clusters. As shown from Fig.1 
during its learning phase, it goes through the archived 
telemetry data, forms groups of vectors with similar 
or consistent in the same cluster. Therefore, each 
cluster defines the characterization and normal 
operation state. The result of the learning phase is a 
knowledge based of many clusters that defines the 
normal states model of the satellite and this allow us 
to model the interactions between features and not 
just look at each one individually. Once Knowledge 
based model created from the learning phase it used 
for real time monitoring or the analysis of the 
archived events, which may cause a mission failure.  

 
Fig.1: IMS System overview 

III. IMS LEARNING PROCESS USING K-
MEANS ALGORITHM 
 
IMS processes the telemetry data by putting it into a 
predefined vector format and building a knowledge 
based model-containing clusters of related value 
ranges for the vector parameters.  
Each cluster defines the normal range of for every 
parameter for a given input vector. IMS learning 
process starts with a fresh empty cluster database. 
The first vector defined in the database as its initial 
cluster and each subsequent input vector will be 
compared against the content of the cluster database 
to find the closest cluster to this vector. The distance 
between vector and cluster could be measured with 
different techniques but the standard Euclidean 
distance metric has proven effective for many 
applications. 
To calculate the gap between the cluster and the 
vector different methods can be used IMS usually 
using K-means Algorithm to achieve this.   
 
IV. PROPOSED ALGORITHM ONE CLASS 
SVM 
 
One Class Support Vector machines it uses training 
data with one class in this case nominal data to build 
a model, which is employed for anomaly detection. It 
can be used to separate anomalous data from 
nominal.  
It is a subset from Generic Support vector machine, 
which is a classification method to classify data by 
finding a decision boundary, which separates each 
class from the other classes. It builds these decision 
boundaries by mapping data from lower dimensions 
to higher dimensions so it creates a linearly separable 
hyper-plane and this splits each feature.  
So On-class SVMs hyper-plane separates points, 
which deemed nominal from those, which are 
anomalous. 
Since SVMs are not using distance based as K-means 
the points that it finds anomalous it different from 
these are distance-based models.      
 
V. IRAZU CUBESAT 
 
The Irazú CubeSat project is an innovative mission 
was taking place in Costa Rica, which aims to launch 
the first Central American satellite in orbit by 2018. 
The Irazú 1U CubeSat was launched on 2 April 2018 
(20:30 UTC) with the Falcon-9/Dragon vehicle of 
SpaceX CRS-14 (cargo delivery).  
On 11 May 2018 (10:30 UTC), NanoRacks deployed 
the 1U CubeSat Irazú of Costa Rica. Five hours later, 
the first beacon signals of Irazú were captured at 
ITCR (Instituto Tecnológico de Costa Rica)  
As shown from Fig 2 IRAZU CubeSat main 
subsystems are EPS, OBC, COM, ADCS and payload 
act as IMU and those are structured in 1 U platform 
and from outside it covered with 5 solar panels. 
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As shown from Fig3 the dataset containing different units so we applied normalization step to make the dataset 
homogenies as shown from Fig4 after normalization using MinMax Scalar. 
 

 
Fig4: Dataset after normalization 

 
Then we visualized the features distribution to notice 
the highly correlated features as shown from Fig5 we 
found the Temperature features are highly correlated 
and power related features are highly correlated so 
that leads us to make our comparing of the algorithms 
for the full features and for temperature features and 
power features. 
 

 
Fig5: features distribution 

 
Then to study the anomalies in each feature we build 
a box plot for all features as shown from Fig6 we 
noticed that power related features have more 
anomalies in the dataset that also supported to make a 
separated model for the power features. 
   

 
Fig6: plot box for the features 

 
And starting from this step we built a three portion 
from the original dataset. Portion_1: Full Dataset 
features, Portion_2: Temperature related Features  
, Portuion_3: power related Features.And for each 
portion of data we used one time learning model 
using One-class SVM and another one using Kmeans 
learning algorithm for anomaly detection in the 

dataset.in case of SVM we checked the anomaly 
using prediction (-1) and in case of kmeans we used 
the distance between the center of the cluster and all 
data in the data frame and capture the anomalies 
which have the maximum distances  and to make sure 
that both algorithms applies on the same checked 
anomalies we applies a second cycle of prediction 
and using a common data frame which extracted by 
both algorithms and make the second predication on 
the extracted one in the first cycle.    
And we concluded the results in table2 after applying 
the mentioned steps. 
 
Dataset K-means One Class SVM 
Full  Features 
Dataset 

8%  97% 

Temperature 
Features 
Dataset   

66% 97.6% 

Power  
Features 
Dataset 

31.8% 99 % 

  
VIII. CONCLUSION 
 
Using One Class SVM as the IMS learner Algorithm 
provides a very efficient to capture anomalies in the 
Dataset specially noticed that  if there’s a portion of a 
dataset is affected with anomalies it affects the full 
dataset as it noticed with power features and how 
affected the full dataset and the improvement was 
significant during the comparing process.     
So it’s totally recommended to be tested for IMS and 
used flight model CubeSat or any related application.  
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Abstract - In this paper, we introduce the emotional recognition method by merging the information from physiological 
signals and self-assessment. The changes in emotional states affect the activation of the autonomic nervous system (ANS). 
Several bio-parameters can be used to monitor Electrodermal Activity (EDA) due to the activation of the ANS, such as skin 
conductance and heart rate variability as physiological signals. It is measured to monitor the participants’ emotional 
recognition while presenting the stimuli. After that, participants reported their emotional state by scaled the stimuli using the 
Self Assessment Manikin (SAM) as an instrument to obtaining ratings of the participants’ emotional states of each stimulus. 
The random forest (RF) has been used for classification, it is considered one of the most accurate classifiers and gives an 
accuracy of 75% for four target emotions, namely Happy, Sad, Fear, and Relaxed. 
 
Keywords - Emotion Recognition, Galvanic Skin Response, Heart Rate Variability, Random Forest Method 

 
I. INTRODUCTION 
 
Emotions play a vital role in daily life [1] as a 
fundamental component of learning, cognition, and 
human experience [1]. It is classified as primary 
emotions or secondary emotions, and positive 
emotions or negative emotions. Ekman, Parrot, 
Frijda, Plutchik, Tomkins, and Matsumoto show that 
there are few basic emotions that valid for all ages 
and cultural differences in  
Error! Reference source not found.[2]. Positive 
emotions such as contentment, amusement, 
happiness, interest, love, hope, gratitude, relief are 
further improved human health as well as work 
efficiency, while negative emotions such as sadness, 
afraid, anxiety, frustration, disgust, anger, fear [3] 
may cause health problems. The accumulation of 
negative emotions is one of the factors causing 
clinical depression [4].  
 
Other classifications of emotions using multiple 
dimensions or scales based on arousal and valence 
and represented by Fig.1, the four-class model [4], or 
well known as a two-dimensional model by Russell 
[5]. The horizontal axis is the arousal dimension that 
indicates the intensity of the emotional states and 
ranges from low arousal to high arousal [6]. The 
vertical axis is the valence dimension that represents 
pleasantness and ranges from the negative valence to 
positive valence [6].  

 
Year Name Basic Emotions 

1971 Ekman Anger, happiness, fear, 
surprise, disgust, sadness 

1986 Frijda Desire, happiness, interest, 
surprise, wonder, sorrow 

2001 Parrot Anger, fear, joy, love, sadness, 
surprise 

2001 Plutchick Acceptance, anger, 
anticipation, disgust, joy, fear 
sadness, surprise 

Table 1. Basic Emotions Classification by Psychologists [2] 
 
Emotions can affect human decision-making 
processes and the status of humans physiologically 
and psychologically [4].  
 
It is transmitted in several modalities of human 
communication, like words, tone of voice, facial 
expression, body language, and bio parameters like 
skin conductance, heart rate variability, etc. The 
changes of bio-parameters as a reaction to the 
activation of the autonomic nervous system (ANS) 
[2].  
 
Therefore, bio-parameters analysis can be a reliable 
method for emotion recognition because the change 
in emotional states is involuntary, and people are 
often not aware of them. Another advantage, it can be 
designed to be wearable and not obtrusive [7]. 
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Abstract - The main objective of this study is to examine Nobel Prize data by studying the association between the country 
of the laureate, the discipline and time periodin which the Nobel Prize was awarded and the gender of the recipient. These 
four categorical variables are cross-classified to form a four-way contingency table and multiple correspondence analysis is 
used to examine the association between them. The study consists of785 individuals from eight developed countries that 
received a Nobel Prize in the period from 1901 to 2018 (inclusive) – the countries being Canada, France, Germany, Italy, 
Japan, Russia, British Isles and the USA – while the disciplines in which the individuals were awarded the prize are 
chemistry, physics, physiology or medicine, literature, economics and peace.  
 
Keywords - Multiple Correspondence Analysis, Joint Correspondence Analysis, Burt Matrix, Nobel Prize 
 
I. INTRODUCTION 
 
The Nobel Prize is a prestigious international award 
that was created in1901 for individuals who make 
significant contributions to the fundamental 
understanding in the disciplines of physics, 
chemistry, physiology or medicine, literature, 
economics, and peace. The Royal Swedish Academy 
of Sciences awards the Nobel Prize in the discipline 
of physics and chemistry, while the Nobel Prizes in 
physiology and medicine are awarded by the Nobel 
Assembly at the Karolinska Institute in Sweden and 
the literature Prize is awarded by The Swedish 
Academy [1]. These three institutions also have 
special Nobel committees that grant a Nobel Prize in 
the discipline of economics, a prize that was 
established in 1968 through a grant from Sweden's 
central bank,SverigesRiksbank, to the Nobel 
Foundation to commemorate the bank's 300th 
anniversary [2]. The sixth prize, the Nobel Peace 
Prize,is awarded by the Norwegian Nobel 
Committeeand selected by a committee organisedby 
the Norwegian Parliament [1]. 
The history of the Nobel Prize dates back to Swedish 
businessman and engineer, Alfred Nobel, who 
invented dynamite in 1867. This invention was the 
main reason behind Nobel’s fortune, which was 
estimated at 31.5 million Swedish Krone [3].In 1895, 
Alfred Nobel recommended directing his fortune to 
the creation of an institute to award prizes to those 
who contributed significant works that benefit 
chemistry, physics, physiology or medicine, 
literature, economics and/or peace. Each of these 
prizes arenamed in his honour[4]. Alfred Nobel died 
in 1896, leaving behind substantial achievements 
which have contributed positively to the progress of 
mankind in many areas of science and culture and, 
through his will, directedmost of his fortune to the 
creation of these prizes. The first prize was awarded 
in 1901 which coincided with the fifth anniversary of 
Alfred Noble’s death, and from then on, the Nobel 

Prize has been awarded annually to any individual or 
team in the specified disciplines. 
World War II (WWII) affected the distribution of 
Nobel prizes which caused the prize to be suspended 
between 1940 to 1942 and in 1943 the prize was 
granted only for achievements in medicine, 
chemistry, and physics [5]. Between 1901 and 
1940,Nobel Prize recipients were predominantly from 
Germany and France. This changedshifted 
significantly during WWII, largely due to mass 
migration that occurred at the time, which resulted in 
a complete collapse of science in Germany and 
Eastern Europe after World War II. Despite this,and 
due to the effects of fascist regimes, the impact of 
migration on science led to an increase in the number 
of recipients from the United States that were 
awarded a Nobel Prize[6].  
[7] indicated the limited number of women pursuing 
their higher education in research asa potential factor 
contributing to fewer women Nobel laureates. 
However, [7]argued that in developed countries, the 
proportion of women involved inresearch is much 
higher compared to developing countries.Since 
research consumes a lengthy  time process, it 
researchconsiderablymore challenging for women 
compared to men due to the difficulties in 
maintaining family-work balances[8]. In the last 30 
years, however, this pattern has changes resulting in 
more women taking up research as a profession. 
Modern women have become more career-oriented 
with an increase inthe involvement of women in 
science in the last few decades [9]. 
The purpose of this paper is to analyse the awarding 
of aNobel Prize to assess the nature of the association 
between the recipients Country of nationality, the 
Disciplinein which they received their award, their 
Genderand the Timeperiodin which they were 
awarded their prize. This paper extends the study of 
[10]whoconfined their attention to the association 
between two categorical variables,Country and 
Disciplineusing simple correspondence analysis 
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(SCA). This paper will extend their study by using 
multiple correspondence analysis (MCA) to examine 
the association between the four categorical variables.  
This paper presents the MCA of data concerning the 
association between our four identified variables in 
the following three sections. In Section II a brief 
descriptionof the data is provided (Section III)as well 
as the specifics of the MCA technique (Section IV). 
Section V provides a comprehensive description of 
the results from the MCA of this data; Section 
VIprovidesan overview of the Nobel Prize data based 
on the gender of the recipient while Section VII 
discusses the distribution of the Nobel Prize data 
across the three different time periods (1901–1940, 
1941–1980 and 1981–2018). Furthermore, a general 
overview of the Nobel Prize data is providedin 
Section VIII based on the gender of the recipient 
during these three time periods. Section IX provides a 
detailed assessment of the association between the 
four variables,Country, Discipline, Gender, and Time 
Period. Concluding statements are made in Section X. 
 
II. METHOD 
 
Data 
This study examines the awarding of the Nobel Prize 
for the period from 1901 to 2018 across eight 
developed countries.The datathat we examine was 
obtained from two official websites; the Nobel 
Foundation [2] and Encyclopedia Britannica [11]. 
The study consists of four categorical variables; 
Country, Discipline, Genderand Time. The Country 
variable comprises eight categories: Canada (CAN), 
France (FRA), Germany (DEU), Italy (ITA), Japan 
(JAP), Russia (RUS), British Isles (BI), and the 
United States of America (USA) while the categories 
of Discipline are Chemistry (Chm), Economy (Eco), 
Literature (Lit), Physiology and Medicine (Med), 
Peace (Pce) and Physics (Phy). The Timevariable has 
three categories; 1901–1940, 1941–1980, and 1981–
2018, while the categories of Gender variable are 
coded as M and F for male and female, respectively. 
The total sample size of the data consists ofn= 785 
prizes that were awarded between 1901 and 2018.   
 
III. STATISTICAL ANALYSIS 
 
MCA is an extension of SCA where the nature of the 
association between more than two categorical 
variables can be visually studied. The key benefit of 
MCA is that it is a powerful multivariate statistical 
technique used in large, complex datasets to analyse 
and graphically represent multivariate categorical 
data; see for example,[12], [13] and [14]for a 
discussion of many issues concerning MCA.To 
describethis approach, consider a multiway 
contingency table N formed from the cross-
classification of Q categorical variables, 
X , X , … . . , X that consist of J , J , … . . , J categories 
respectively. For our multiway contingency table,N, 

we define the total number of categories as J
∑ J .  
The first step to applying MCA to a Q-way 
contingency table is to transform it into a two-way 
matrix form. Here, we will confine our attention to 
using crisp coding; one of the most commonly 
implemented approaches of coding used for MCA. 
Crisp coding is performedso that either a 0 or a 1 is 
allocated to each individual based on whether a 
characteristic of a variable is observed (1) or not (0); 
see for example,[14] and [15]. For our Q-way 
contingency table, the n J  matrix Z is the indicator 
matrix for qth variable. This is a matrix of 0’s and 
1’s; for each row there are J 1 zeros for categories 
where the observation was not made, and a single 1 
for the observed category. Thus, a super-indicator 
matrix Z of size n Jis form by concatenating the Q 
indicator matrices such that 
 

Z Z Z    ⋯   Z . 
 
Therefore, the row marginal frequencies of Z are all 
equal to Q, and the column frequencies of Zare equal 
to the marginal frequencies of the Q-way contingency 
table. The grand total of Zis thereforenQ. The matrix 
Zwill often consist of a large number of rows when 
the sample is very large. To avoid this problem, an 
alternative strategy can be used by definingand 
analysing, the Burt matrixC[16]. The Burt matrix is of 
sizeJ Jand is obtained directly from the indicator 
matrix Zsuch that 
 

C Z Z

⎝

⎜
⎛

Z Z Z Z ⋯ Z Z

Z Z Z Z ⋯ Z Z
⋮ ⋮ ⋱ ⋮

Z Z Z Z ⋯ Z Z ⎠

⎟
⎞

 

 

      n

⎝

⎛

D P ⋯ P
P D ⋯ P
⋮ ⋮ ⋱ ⋮

P P ⋯ D ⎠

⎞. 

 
Here, P , for example, is the I I  two-way matrix 
of proportions for the first variable and the second 
variable, and D  denotes the diagonal matrix of 
marginal proportions for the first variable. Given the 
symmetric nature of C, an eigen-decomposition can 
be performed so that 
 

D P r r D U D U , 
where 

U D U I, 

P
1

Q n
C, 

D
1
n

diag C . 
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The Pearson chi-squared statistic of the Burt matrix, 
X , consists of the sum of the chi-squared statistics 
for each two-way that appears in the off-diagonal 
sub-matrices of C and the diagonal sub-matrices that 
hold its marginal proportions. Namely 
 

X X ′
′

 

                         X ′
′

J Q
Q

, 

 
whereX ′is the chi-squared statistic for the q, q′ th 
off-diagonal sub-matrix of C[15]. By adopting the 
terminology commonly used in correspondence 
analysis, the quantity Χ /n is akin to Pearson’s chi-
squared statistic and is referred to as the 'total inertia' 
of the contingency table, and its components are 
referred to as 'principal inertias' that are often 
expressed as a percentage of the total inertia[17]. 
Therefore, the total inertia of the Burt matrix is 
 

X
n

1
n

X ′
′

J Q
nQ

, 

 
where the expression after the plus sign  
represents the total inertia of the sub-matrices that lie 
along the diagonal of C.Thus, thetotal inertiaof the 
Burt matrix is artificially inflated by a factor of J
Q / nQ ; this inflation can be 
problematic,particularly if the number of categories is 
much larger than the number of variables.Since the 
existence the off-diagonal sub-matrices of the Burt 
matrix may affect the magnitude of the total 
inertia,[17]proposed themethodof Joint 
Correspondence Analysis (JCA) by developing an 
algorithm to solve this issue.His algorithm starts by 
minimizing 
 

SSE
1

nQ
trace D C C D C C , 

 
whereC is a low-rank approximation of the Burt 
matrix C, and 
 

C Q n r r Q nD U D U D E, 
 
wherer  is the vector of column proportions, 
U D U QI,and Eis a super-diagonal matrix of 

“error” terms that is iteratively estimated.Thus, SCA 
is performed on the modified Burt matrix to get a new 
modified Burt matrix by replacing the diagonal 
blocks with estimates from the new solution. This 
algorithm is repeated several times until convergence 
is achieved, and the fit of the off-diagonal blocks is 
improved at each iteration[18]. Therefore, the total 

inertia can be expressed in terms of the elements of 
D  as 

X

n
1
n

λ  

 
whereλ  is the mth principal inertia (eigenvalue) 
where M is at most min n, J 1)and is the 
maximum number of dimensions needed to visualise 
the association. Since, for many applications of MCA 
and JCA,J ≪ n, M will be at most J 1, although 
[17] showed that the optimal number of dimensions 
needed when analysing the Burt matrix or performing 
JCA is J Q. 
 
IV. RESULTS  
 
4.1 An Overview of Nobel Prize Data 
Tables 1 is the four-way contingency table of the 
categorical variables Country and Discipline based on 
Gender and Time. By performing a chi-squared test 
of independence on this table,we find that there is a 
statistically significant association between the four 
variables(Χ 107.016,df 35,p 0.0001 . 
AggregatingbyGender variable, there exists 
astatistically significant association between 
Country,Discipline and Time p 0.0001 . There is 
also a statistically significant association between 
Country,Disciplineand Gender p 0.0001 . 
From Table 1, it is noted thatthe majority of Nobel 
Prize recipients are male and account 
forapproximately 742 of the 785 prizes (95%) 
awarded between 1901 and 2018; with only 43 prizes 
(or 5.5%) awarded to female recipients.  
In the following two sections, an exploration of the 
Nobel Prize data will be given with particular focus 
on the Gender of the recipient and the Timeperiod in 
which the award was received. 
 
4.2 An Overview of Nobel Prize Data Based On 
The Gender Of Recipient 
Table 1 shows that more females in the USA and 
France received a Nobel Prize when compared with 
females in other countries. Of the female recipients, 
37% were from the USA, where the most prominent 
were in the medicine (19%) and peace (7%) 
disciplines. Of the female laureates, those from 
France received approximately 35% of the Nobel 
Prizes awarded with the highest proportion of them in 
the peace discipline (26%), while the remaining 
prizes were distributed equally between the 
disciplines of physics and chemistry.  
While there are more males than females who are 
awarded a Nobel Prize, female recipients in France 
received more peace prizes (15%) than their male 
counterparts (1.4%). By comparing the male 
recipients in the eight countries, there were more 
Nobel Prize recipients in the USA than in the other 
seven countries in chemistry, economics, medicine, 
peace, and physics, with US recipients receiving 
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10%, 8%, 13%, 2%, and 13% of these prizes, 
respectively. However, of the male recipients, those 
in France dominated the literature Nobel 
Prize,receiving approximately 2% of them. 
 
4.3 An Overview of Nobel Prize Data Based On 
The Time Period 
From Table 1it is observed that recipients from 
Germany received more Nobel Prizes between 1901 
and 1940 than any other country, receiving nearly a 
third (31%) of the prizes awarded during this period; 
most of which were in chemistry (11%), physics (8%) 
and medicine (6%). Over this period, France received 
approximately 22% of Nobel Prizes, 5% of which 
were in the each of chemistry, literature, and peace, 
while4.3% of physics and2.8% medicine prizes were 
awarded to a French recipient. The Nobel Prize was 
not awarded in economics during this time. Those 
from theBritish Isles received a Nobel Prize in 
comparable proportions to those in France; 7% of 
those from the British Isles were awarded a prize in 

physics, while 5% and 4% were awarded Nobel 
Prizes in medicine and chemistry, respectively.  
 
During the period from 1941 to 1980, the Nobel Prize 
was awarded in the field of economics where the 
USA received3% of these. The USA dominated the 
awarding of the Nobel Prize during this period 
receiving nearly half of the total awards presented; 
with recipients from the USA being awarded 18% of 
prizes in medicine while those in physics and 
chemistry received 15% and 8%, respectively, of the 
Nobel prizes awarded in those disciplines during this 
period. The British Isles received 19% of the Nobel 
Prizes; the largest share of the Nobel Prizes after the 
USA between 1941 and 1980, where most of them 
also were in chemistry (6%), medicine (4.4%), and 
physics (4%). The USA continued with its high level 
of achievement between 1981 and2018 by receiving 
58% of Nobel prizes awarded,with about 14% of 
prizes awarded to each of chemistry, physics and 
medicine. 

 
Gender  Discipline  

Total Time period  Chm Eco Lit Med Pce Phy 

M 
1901-1940 

CAN 0 0 0 2 0 0 2 
FRA 5 0 7 4 0 5 21 
DEU 16 0 5 9 3 11 44 
ITA 0 0 2 1 1 2 6 
RUS 0 0 1 2 0 0 3 
BI 6 0 3 7 5 10 31 

USA 3 0 2 4 6 6 21 

 
 
 

1941-1980 

Total 30 0 20 29 15 34 128 
CAN 1 0 1 1 1 0 4 
FRA 1 0 5 6 0 2 14 
DEU 10 0 2 9 4 9 34 
ITA 1 0 2 3 0 1 7 
JPN 0 0 1 0 1 3 5 
RUS 2 1 3 0 2 7 15 
BI 15 4 3 12 2 11 47 

USA 21 9 7 48 8 39 132 

 
 
 

1981-2018 

Total 51 14 24 79 18 72 258 
CAN 5 4 1 3 0 4 17 
FRA 7 3 4 2 1 6 23 
DEU 4 1 1 8 0 13 27 
ITA 0 1 1 1 0 2 5 
JPN 7 0 2 5 0 8 22 
RUS 0 1 0 0 1 5 7 
BI 10 7 4 16 4 7 48 

USA 53 51 2 43 4 54 207 
 Total 86 68 15 78 10 99 356 

F 
1901-1940 

FRA 2 0 0 0 7 1 10 
ITA 0 0 1 0 0 0 1 
USA 0 0 1 0 1 0 2 

 Total 2 0 2 0 8 1 13 

 
1941-1980 

FRA 0 0 0 0 4 0 4 
DEU 0 0 1 0 0 1 2 

BI 1 0 0 0 4 0 5 
USA 0 0 0 2 1 1 4 

 Total 1 0 1 2 9 2 15 
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1981-2018 

CAN 0 0 0 0 0 1 1 
FRA 0 0 0 1 0 0 1 
DEU 0 0 1 0 0 0 1 
ITA 0 0 0 1 0 0 1 
BI 0 0 1 0 0 0 1 

USA 1 1 1 6 1 0 10 
 Total 1 1 3 8 1 1 15 

Table 1: A four-way contingency table from the cross-classification of Country and Discipline based on Gender and Time period 
 
V. MULTIPLE CORRESPONDENCE 
ANALYSIS RESULTS 
 
While Section VI provides a numerical summary 
(through simple percentages) of the association 
between the variables Country, Discipline, Gender 
and Time, thefocus is now on the visualization of this 
association. The data in Table 1 is consequently 
anlaysedusing multiple correspondence 
analysis,where the calculations and visual summary 
are produced using the ca package of [19]. MCA is 
performed by first transforming Table 1 into 
itscorresponding Burt matrix, and then performing a 
simple correspondence analysis (SCA) on this Burt 
matrix. Figure 1shows the two-dimensional 
correspondence plot resulting from theMCA. Since 
the first two dimensions account for 11.6% and 8.8%, 
respectively, of the total inertia, Figure 1visually 
describesonly approximately20% of the association 
between the four categorical variables. With such a 
small percentage, Figure 1 is deemed to be a poor 
visual summary of the association. To subsequently 
improve the quality of the two-dimensional display, 
JCA was performed using the ca package. The 
correspondence plot generated from this analysis is 
provided in Figure 2 and now visually accounts for 
81% of the association between the four categorical 
variables. The two-dimensional correspondence plot 
generated from the JCA of the data in Table 1 hence 
provides a much better visual summary of the 
association between the four categorical variables. 
Except for the rotation about the second dimension, 
the configuration of points in Figure 1 and Figure 2 
are relatively similar. Therefore, while reducing the 
impact of the diagonal sub-matrices of the Burt 
matrix has not substantially altered the configuration 
of points for the categories of Country, Discipline, 
Gender and Time, it has greatly improved the quality 
of the display. 
To provide a more detailed interpretation of the 
association, consider the following points that are 
made based on the results summarised in Table 2.The 
first three columns of Table 2summarise the 
percentage of the total inertia contributed by each 
category, and the principal coordinates for the two 
dimensions, respectively. The correlation (cor) and 
the contribution (ctr)of each category are displayed in 
the fourth and fifth columns.From Table 2 the quality 
for the categories USA, Germany, and France of the 
Country variable are 0.934, 0.898 and 0.863, 
respectively. Therefore, Figure 2 depicts 93%, 90%, 

and 86% of the contribution that USA, Germany, and 
France, respectively, make to the association between 
Country, Discipline, Gender and Time. While these 
are the best represented categories in the 
correspondence plot, the country with the poorest 
quality of representation is that of Russia where only 
10% of its contribution to the association is depicted 
in Figure 2; the remaining 90% can be accounted for 
by the third and higher dimensions.   
 

 
Figure 1: Two-dimensional correspondence plot using MCA 

 
From Figure 2, it is clear that female recipients of the 
Nobel Prize from France are strongly associated with 
the Peace prize; a point we noted in Section VII when 
summarising the association using percentages. Nobel 
laureates from Italy dominated the Nobel Prize in 
literature from 1901 to 1940.There is a strong 
association between recipients from Canada and the 
USA and the awarding of the Nobel Prize in 
Economics particularly for the 1981-2018 time 
period. It is clear also that there is a strong 
association between the categories 1941-1980, M, BI, 
Med, Chm, and Phy since they are tightly clustered 
together. This implies that men in the British Isles are 
strongly associated with being awarded a Nobel Prize 
in the disciplines of medicine, chemistry and physics 
during the period 1941-1980.However, since the 
proximity of their points lies close to the origin, their 
contribution to the association is not as dominant as 
other category combinations. Moreover, the 
categories RUS and JPN are associated with Phy 
category, indicating that laureates from Russia and 
Japan are strongly associated with the discipline of 
physics. As was mentioned in Section VIII, the 
recipients of the Nobel Prize from the USA were 
dominant in the period from 1981 to 2018, and this is 
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also evident in Figure 2 where the position of the 
USA and 1981–2018 points are virtually identical. 
Similarly, the categories BI and 1941–1980 are 
strongly associated with each other due to their close 
proximity to each other. This means that the Nobel 
laureates from the British Isles dominated the prizes 
between 1981 and2018 in a variety of disciplines. 

Furthermore, the categories DEU and ITA are the 
closest categories of Country variable to the Time 
category 1901-1940, which implies that this period is 
the most common period that recipients from these 
countries received the Nobel Prizes, compared with 
other time periods. 

 
Columns 
 name % inertia Dim. 1 

Princ..Coor 
Dim. 2 

Princ..Coor 
cor Ctr 

1 C: Canada 6.1 0.270 0.127 0.625 0.008 

2 C: France 6.3 -0.572 0.110 0.863 0.103 
3 C: Germany 5.8 -0.294 -0.300 0.898 0.066 
4 C: Italy 6.2 -0.385 -0.117 0.442 0.012 
5 C: Japan 6.1 0.297 0.001 0.331 0.009 
6 C: Russia 6.1 -0.080 -0.156 0.104 0.003 
7 C: British Isles 5.2 -0.120 -0.062 0.590 0.008 
8 C: USA 3.7 0.225 0.095 0.934 0.079 
9 D: Chemistry 4.9 0.047 -0.071 0.318 0.005 
10 D: Economics 6.1 0.454 0.167 0.815 0.082 
11 D: Literature 6.1 -0.434 -0.062 0.683 0.051 
12 D: Medicine 4.7 0.039 0.003 0.091 0.001 
13 D: Peace 6.5 -0.669 0.331 0.931 0.131 
14 D: Physics 4.7 0.075 -0.088 0.532 0.011 
15 G: Male 0.4 0.055 -0.054 0.979 0.009 
16 G: Female 6.8 -0.945 0.924 0.979 0.152 
17 T: 1901-1940 6.2 -0.626 -0.224 0.953 0.174 
18 T:1941-1980 4.2 -0.057 -0.028 0.090 0.003 
19 T: 1981-2018 3.9 0.280 0.106 0.874 0.092 

Table 2: The contribution of categorical variables to Figure 2 from JCA 
 

 
Figure 2: Two-dimensional correspondence plot of Table 1 

from the JMCA. 
 
VI. DISCUSSION 
 
In this paper, multiple correspondence analysis was 
used as a method to graphically represent and 
interpret the association between the Country of the 
nominated individual (or of the nominated team), the 
Discipline in which the Nobel Prize was awarded, the 
Timeperiod that the recipient received the award and 
the Gender of the recipient. Furthermore, joint 

correspondence analysis was used to improve the 
quality of the two-dimensional display using the ca 
package. This technique provides a comprehensive 
description of the association between these 
variables. The results from MCA show not just that 
there exists a statistically significant association 
between the variables Country, Discipline, Gender, 
and Time but it also describes how specific categories 
are related to each other. However, by the nature of 
MCA, the variables are assumed to be symmetrically 
associated; where they are all treated as being 
predictor variables.  
 
However, one may wonder if a Nobel laureate is a 
female, for example, how this will impact upon the 
discipline in which they were awarded their Nobel 
Prize, or in what time period it was given. The analyst 
may also be interested in examining the impacts on 
discipline or gender based on the country a laureate 
comes from.  
 
Therefore, it is important to consider how one may 
expand the MCA of this data by reflecting the 
asymmetric association structure that may exist 
(either by design or by the nature of the association 
being investigated) between the categories. Doing so 
may offers additional insight into the awarding of the 
Nobel Prize. 
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Abstract - The payment & collection world has evolved to more and more combination of e-products of banking industry ie 
net banking, mobile banking, mobile wallets, QR code based process, contact and contact less etc. This brings customers an 
ease of account access and money transfers. However, the security threats to the transactions grow in parallel, ranging from 
use of ignorance of customers to attacking the technical layout & transactional messages to manipulate the transactions. This 
paper aims to state on the present state of art technology along with the additional security measures to be build on the 
existing to more safeguard customer transactions, through ATMs, POS and E-commerce  
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I. INTRODUCTION  
 
Indian banking Industry has been growing with the 
technological outfits, wherever possible and feasible 
in order to achieve greater customer service and to 
have scalable technology in place to reduce 
transaction cost and bring high reliability. Indian 
banks, enabled net banking initiatives from inquiry 
system (first level) to money transfers (third party 
accounts) and now to the matured level to support 
periodic payments of bills or any other payments 
(insurance premium for instance) automated. Banks 
further adopted the emerging ICT cakes, to position 
with mobile banking and latest to Unified Payment 
Interface (UPI) products. Banks build strong 
computing infrastructure to support all customer 
transactions at branches and enable to capture the 
various transaction initiated at the channels like 
ATMs, Merchandise places through POS machines 
and Card credential enabled transactions through e-
commerce. Today instant payments to account or 
mobile number related, can be done through UPI 
within few seconds. This ease of customer doing 
payments has felt as the far more better than when IT 
adoption at initial stage by banking. The digital 
economy converts the traditional banking to digital 
banking, and is that - banking is not where we go, but 
only what we do. Banking is the best and most 
comprehensive way to offer banking products and 
services, being available and presented to the 
customer at any time and place. Though technology 
banking stands tall in the benefits, it also target stand 
of high risks6.  
 
II. CUSTOMER TRANSACTIONS AND 
STRONG CUSTOMER AUTHENTICATION 
(SCA)  
 
Customers with their account or debit card (credit 
card) initiate the transaction through e-channels of the 
banks. The customer can use any channel of bank to 
perform the transaction and at the end, irrespective of 

the channel, customer’s account will get effect in 
terms of debit or credit. Net banking and Mobile 
banking directly operate on customer accounts; 
Mobile wallets and UPI works on customer cards & 
accounts. E-commerce operates mostly on the plastic 
cards, as Card Not Present scenario. Essentially every 
user, during the transaction process, is to establish the 
genuine identify of him, termed as Authentication. 
The term digital authentication, also known as 
electronic authentication or e-authentication, refers to 
a group of processes where the confidence for user 
identities is established and presented via electronic 
methods to an information system. The digital 
authentication process creates technical challenges 
because of the need to authenticate individuals or 
entities remotely over a network1.  
Banking digital authentication is enabled with user id 
and password (PIN) and more preferably, one 
password to login to the e-channel and another 
password for the transaction. This establishment 
secures the transaction in terms of the right person’s 
identity. This one level or one factor authentication 
has been good but attracted with risks of Credentials, 
got through phishing, telephonic pretension methods. 
Factors such as urgency, memorization of pins, speed 
of interaction, unintentional pin sharing affect 
diversely for the current system2.  
Phishing, pharming, and other types of attacks have 
become well known and are widely used as a means 
for fraudsters to obtain information from customers 
and access online banking accounts. As a result, 
authenticating customers logging onto their online 
banking service has become a crucial concern of 
financial institutions5.Considering the risks in 
existing system, emerging technologies and blend of 
products through ICT, more level of authentication 
process is enabled to establish strong customer 
authentication, through biometric (very unique to 
individuals) and one time password (OTP), 
generation cum delivery at the time of transaction to 
enable completion. This gets stable and makes the 
transactions secured. Remote access to financial 
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services prompts the need for strong security 
guarantees, including strong authentication & To 
toughen the security of password-based 
authentication, online banking operators increasingly 
turn to two-factor authentication (2FA), requiring 
users to provide one or more additional authentication 

factors7. While deciding the ‘Authentication factors’, 
there are universal guidelines, what can be covered 
under each factor, as the factors are categorized on 
“Something you Know, Something you Have and 
Something you Own”. 

 

 
 
III. PRESENT WORK FLOW & CHALLENGE  
 
At present, whenever, customer initiates the fund 
based transaction (be money transfer or money 
withdrawal), uses the banking channel with the 
proper credential (user id / password or Plastic cards / 
password). Bank server, validates the credential and 
authorizes for the various options in the channel, to 
which the customer is entitled. When the customer 
initiates the fund based transaction, which will pass 
through payment gateway or API approach to capture 
the transactional password and also the OTP 

delivered to his registered mobile number. By 
validating its correctness, completes the transfer. In 
the process of validation of password and OTP, both 
are mutually exclusive and cumulative outcome of 
both successes will be considered for positive 
progress. In short, 
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The challenges are, though the two factor 
authentication available, miscreants tries the best way 
to capture the password and the instant OTP ( through 
installing app in the gadget or social engineering 
practice, telephonic pretention (as banker)) to small 
amounts periodically or totally square-off the account 
balance. This is due to high ignorance level of the 
customer in understanding technology way of 
banking as well the way of implementation of factors 
acceptances. The need for stronger user 
authentication in an online banking environment has 
become necessary to ensure customer security, 
confidence, and acceptance of this widely used 
channel for financial institutions & The standard 
means of user authentication, such as username and 
password, are no longer strong enough to ensure 
appropriate access control to customers’ accounts and 
personal information. 
 
IV. PROPOSED ADDITIONAL APPROACHES  
 
It is important to maintain secure transactions to help 
minimize the possibility of users becoming cyber-
attack victims. Vulnerabilities may result from weak 
authentication and poor authorization, and may be 
exploited in both the one-stage and two-stage 
methods used to exchange user 
credentials3.Considering the challenges and scope of 
the multi-fold growth over the years and to ensure the 
transaction authentication process more strong, 
following are few approaches leveraged  
 
1. Changing the order of entering the OTP in the 
workflow system.  
The txn password and OTP are direction entered as 
different entity, considering the user convenience. 
However this ‘ direct entry’ can be prevented by 
changing the order of the entry as “Combining OTP 
& PIN in a 'Pre order' and enter”. For ex if the 
transactional password (1234) and OTP is (5678) the 
same of pre-order could be,  
A. If password and OTP are to be entered  
 could be first 4 char of pin and then 4 char otp 

(12345678)  
 could be first 4 char otp and 2nd 4 char pin 

(56781234)  
 could be alternate number starting from pin and 

otp (15263748)  
 could be alternate number starting from otp and 

pin (51627384)  
 could be pair of 2 numbers from pin and otp 

(12563478)  
 could be pair of 2 numbers from otp and Pin 

(56127834)  
 
B. If Otp alone to be entered then  
 could be reverse order of otp (8765)  
 could be first 2 char at extremes and then at 

centre (5867)  
 could be alternate number in otp (5768)  

The order to be entered in above cases, can be chosen 
by the customers, while they opting for the use of 
channels. This could be picked for validating the 
OTP. Though OTP is fetched by the person (for 
misuse), cannot know how to key-in the order, 
thereby protected. The OTP validation, need to have 
right methodology to extract OTP for the bundled 
number based on the customer selection at 
registration.  
 
2. If biometric enabled device, insist for biometric  
Nowadays all hand held gadgets are features with 
biometric facility. Hence, this could be used as an 
additional authentication value. Registration of the 
bio-metric should be part of the app or module and to 
be taken up once customer downloads & configures. 
Being the biometric, like fingerprint, unique to 
individuals, this prevents the misusing as biometric 
may not match.  
 
3. Device based, additional security  
Under this approach, in addition to the password and 
OTP, ‘a secret code’ (4 char), made out of a known 
data combination should be entered by customer. The 
combination is to be selected by the customer at the 
time of registration and the same to be used for 
further authentication. The combination can be 
differently kept by bank, for different channels or 
products (like net banking, mobile banking, wallet / 
UPI etc). For ex. 
 
A. For Net-banking / desk tops  
 first 4 char of customer id  
 last 4 char of customer id  
 any part of customer id with consecutive 4 char  
 first 4 char of account no  
 last 4 char of account no  
 any part of account no with consecutive 4 char  
 
B. For mobile devices apps / mobile banking or 
upi (includes 3rd party sw)  
 first 4 char of date of birth  
 last 4 char of date of birth  
 any part of date of birth with consecutive 4 char  
 first 4 char of card no  
 last 4 char of card no  
 any part of card no with consecutive 4 char  
 
This could be used to avoid misuse and safeguard, as 
the miscreant may not be knowing the entity and 
values within the entity. So, in general, the new work 
flow integration, will be as below 
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The challenges are, though the two factor 
authentication available, miscreants tries the best way 
to capture the password and the instant OTP (through 
installing app in the gadget or social engineering 
practice, telephonic pretention (as banker)) to small 
amounts periodically or totally square-off the account 
balance. This is due to high ignorance level of the 
customer in understanding technology way of 
banking as well the way of implementation of factors 
acceptances. The need for stronger user 
authentication in an online banking environment has 
become necessary to ensure customer security, 
confidence, and acceptance of this widely used 
channel for financial institutions & The standard 
means of user authentication, such as username and 
password, are no longer strong enough to ensure 
appropriate access control to customers’ accounts and 
personal information.  
 
IV. PROPOSED ADDITIONAL APPROACHES  
 
It is important to maintain secure transactions to help 
minimize the possibility of users becoming cyber-
attack victims. Vulnerabilities may result from weak 
authentication and poor authorization, and may be 
exploited in both the one-stage and two-stage 
methods used to exchange user 
credentials3.Considering the challenges and scope of 
the multi-fold growth over the years and to ensure the 
transaction authentication process more strong, 
following are few approaches leveraged  
 
1. Changing the order of entering the OTP in the 
workflow system.  
The txn password and OTP are direction entered as 
different entity, considering the user convenience. 
However this ‘ direct entry’ can be prevented by 
changing the order of the entry as “Combining OTP 
& PIN in a 'Pre order' and enter”. For ex if the 
transactional password (1234) and OTP is (5678) the 
same of pre-order could be,  
 
A. If password and OTP are to be entered  
 could be first 4 char of pin and then 4 char otp 

(12345678)  
 could be first 4 char otp and 2nd 4 char pin 

(56781234)  
 could be alternate number starting from pin and 

otp (15263748)  
 could be alternate number starting from otp and 

pin (51627384)  
 could be pair of 2 numbers from pin and otp 

(12563478)  
 could be pair of 2 numbers from otp and Pin 

(56127834)  
B. If Otp alone to be entered then  
 could be reverse order of otp (8765)  
 could be first 2 char at extremes and then at 

centre (5867)  
 could be alternate number in otp (5768)  

The order to be entered in above cases, can be chosen 
by the customers, while they opting for the use of 
channels. This could be picked for validating the 
OTP. Though OTP is fetched by the person (for 
misuse), cannot know how to key-in the order, 
thereby protected. The OTP validation, need to have 
right methodology to extract OTP for the bundled 
number based on the customer selection at 
registration.  
 
2. If biometric enabled device, insist for biometric  
Nowadays all hand held gadgets are features with 
biometric facility. Hence, this could be used as an 
additional authentication value. Registration of the 
bio-metric should be part of the app or module and to 
be taken up once customer downloads & configures. 
Being the biometric, like fingerprint, unique to 
individuals, this prevents the misusing as biometric 
may not match.  
 
3. Device based, additional security  
Under this approach, in addition to the password and 
OTP, ‘a secret code’ (4 char), made out of a known 
data combination should be entered by customer. The 
combination is to be selected by the customer at the 
time of registration and the same to be used for 
further authentication. The combination can be 
differently kept by bank, for different channels or 
products (like net banking, mobile banking, wallet / 
UPI etc). For ex.  
 
A. For Net-banking / desk tops  
 first 4 char of customer id  
 last 4 char of customer id  
 any part of customer id with consecutive 4 char  
 first 4 char of account no  
 last 4 char of account no  
 any part of account no with consecutive 4 char  
 
B. For mobile devices apps / mobile banking or 
upi (includes 3rd party sw)  
 first 4 char of date of birth  
 last 4 char of date of birth  
 any part of date of birth with consecutive 4 char  
 first 4 char of card no  
 last 4 char of card no  
 any part of card no with consecutive 4 char  
 
This could be used to avoid misuse and safeguard, as 
the miscreant may not be knowing the entity and 
values within the entity.  
So, in general, the new work flow integration, will be 
as below 
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Authentication is also to be scaled, based on the 
location and device used for access. In case of 
customer usage devices, yet another security level to 
be established based on his usage of Devices and 
Locations (LDs). As emerging technologies are 
available like bigdata & AI, the history of the LDs are 
scanned at the time authentication process to decide 
to engage additional security authentication method 
under multi factor authentication. It may have impact 
in user experience, but essential for security to 
identification and Access.  
 
V. ADVANTAGES AND IMPACTS  
 
The advantages, prima face lies on making the 
authentication stronger and genuine. As technology 
based, more and more, services are enabled and 
technology, by and large, hides the transparency, 
essential strength of the authentication, is time to time 
warranted and thereby multi factor authentication or 2 
factor authentication on multiple verification points 
are to be in built. The advantage further improves 
confidence to the customers to use as there services 
are 24 X 7 without human intervention. More 
advantage is usage of existing data, instead of new 
data pump-in to process and change of work flow 
procedure to accommodate soundness of 
authentication. The money transfer system is said to 
be secure and reliable way of transferring cash 
between two users, and annihilate the need in 
transaction either physical or through the bank. It is a 
real-time payment system where the funds are 
credited instantly and at ease on a real-time basis4.  
It has impacts to banking on infrastructure, to have 
one more layer of authentication to be in build in the 
work flow and all necessary infrastructures in place 
for the end-to-end support of the additional 
authentication process. Banks being commercial 

organization and more responsible for the money 
custodianship, these additional infrastructure, 
leveraging, may not be a burden considering its long 
usage and customer retention. It has impact to 
‘Customer experience’ as customers are to remember 
and has to enter these credentials, at one more leg. 
However, considering the technology risks and black 
hat challenges, this may be initially an additional 
work load in process and voer the period, it is 
practised and give high confidence and trust on 
banking system.  
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Abstract - Student classification is one of the most promising tasks in Educational Data Mining. It provides new patterns to 
get into the new knowledge of forecasting Students final status. It is an interesting issue since predicting Fragile Learners in 
early stages enables both Teachers and Learners  to evaluate current applied strategies. In this connection, analyzing 
gathered data ,writing prediction rules, building a model and achieving high predictive performance is vital. As a matter of 
fact, our method with rule combination gives a perfect result with accuracy rate and high numbers in Recall, Precision and F-
Measure. Approach that is applied in this research gives us an idea of a novelty model in Teaching and Learning process. 
From Students perspective, to identify the Fragile Learners, potential Students who need extra help to perform well during 
the course. From Tutor perspective,  to evaluate their ongoing teaching strategy whether it meets their current students 
abilities. 
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I. INTRODUCTION   

 
Educational data mining [1]  is the field to discover 
potential patterns to get to the new knowledge of a 
data.. These newly discovered patterns can lead to 
micro concepts involved in Teaching and Learning. 
[2]. According to International Educational Data 
Mining Society [3], Educational Data Mining is a fast 
developing field that focusses on  creating methods to 
obtain new data from small and large-scale datasets, 
originated from Education. Afterwards  this newly 
obtained knowledge can be used in understand 
students` performance.       
 
Tanya [4] and her team claim that "Learning and 
Education can be improved by applying and utilizing 
some sophisticated tools such as web analytics, 
education data mining , business intelligence and 
action analytics.”  
 
As Mark and David state in their work [5], key aspects 
of using learning analytics are to:  
 Find out students who are in risk, immediately 

intervene with individual study plan 
 Guide student about reading and studying 

materials 
 Track  the professional development of a Teacher  
 Design special courses for Students with special 

needs  
 Detect Teachers who are showing outstanding 

performance and those who are in need for 
professional assistance 

 Support Students Admission Department.  
 
Finally, several researchers have discovered that, 
holistic approach in student performance review 
focusing only in academic grades, cannot lead to 

better prediction results[6]. Evaluating only academic 
performance can solve the problem to a certain level. 
In this paper dissent approach is proposed, whereas 
Students feeling about learning is taken into account 
moreover Educator can be armed with valuable 
information related to cognitive skills  which helps to 
Teachers to evaluate their ongoing teaching strategy 
whether it meets their current students abilities  
Approach that is applied in this research gives us an 
idea of a novelty model in Teaching and Learning 
process. For the model ,evaluating individuals 
“Cognitive Skills” in the beginning of academic year 
which is followed by Pupil Attitude to Self and School 
survey to know about feelings of the students  and 
comparing results with subject performance during a 
single term, will give enough data to predict student`s 
overall  performance. Students who are categorized as 
“Fragile Learners” can be discovered in early stages of 
learning path.  Apart from previous approaches this 
model will give us an idea of an individual skills and 
real- time performance before the ending of an 
academic term.   
This paper goals to support students' learning process 
by diving into  students' assessments, feelings as well 
as ability  to:  
 find out Students who are in risk, Fragile Learners 
 help learners to enhance their learning style 
In the proposed research, data of Students from 
Secondary Education  was used . Secondary 
Education consist of Grades 6 to Grade 12. Subject 
performances was tracked through termly 
examinations. 
The Cognitive Abilities Test (CAT) is a group of tests 
help to find out Individuals cognitive skills. Those 
skills can be categorized in four batteries such as 
Verbal-better understanding  with words, Quantitative 
– better understanding with numbers, Nonverbal – 
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understanding with shapes and the final one is Spatial 
–understanding with shape and space. 
Pupil Attitude to Self and School(PASS) survey to 
know about feelings of the students  it is believed that 
Perceived Learning Capability is the main factor to get 
snapshot of pupils unfolding  impressions of self 
efficiency and can reveal early warning sign of 
demoralization and disaffection.  
The experiments for this research paper have been 
conducted in WEKA (Waikato Environment for 
Knowledge Analysis) which is a free program [7] 
written in Java mostly used for data  mining, data 
analysis and pattern predictive modeling. WEKA is an 
essential tool in evaluating the best performing 
algorithm for getting the highest rate of accuracy .  
         
II. RELATED WORKS   

 
According to Klosgen & Zytkow [8]. Data mining 
,can be defined as common ground for computing 
paradigms such as rule induction, instance based 
learning, statistical algorithms, Bayesian learning, 
logic programming, artificial neural networks, 
decision tree construction, etc. 
  
Enormous work was done by researchers in order to 
find out the best approach to increase accuracy rate 
and model`s efficiency. To predict Students academic 
performance more accurate, various types of variables 
and optimized algorithms were used [9].  
 
In order to compare previous work done[10,11,12,13] 
to this research , it is crystal clear that proposed 
approach is more efficient and practical, for prediction 
with high accuracy. [10] discussed and analyzed some 
of the predictive frameworks and attributes. [11] 
concluded that using Information Gain for feature 
selection is the most efficient technique. The Authors 
of this work analyzed 6 feature selection techniques 
such as Relief Attribute Evaluation, Chi-Square 
Attribute Evaluation, Correlation Based Attribute 
Evaluation, Information Gain Attribute Evaluation, 
Symmetrical Uncertainty Attribute Evaluation   and 
Gain–Ratio Attribute Evaluation. A similar approach 
was done by Karegowda  and Manjunath[12] they 
used Decision Tree Algorithm to find out the the 
attribute with  the highest gain ratio. The non-leaf 
node of the tree is the spitting attribute.  
  
In the research by Baradwaj and Saurabh Pal [13] 
feature selection technique was applied by using  Gain 
Ratio. Their team try to make a prediction for year end 
exam passing result. Several attributes such as Lab 
Work, Attendance, Seminar Performance, Previous 
Semester Marks, General Proficiency, Class Test 
Grade can be used to predict year end exam result, 
was stated in their conclusion. 
These findings give an idea in data mining for 
educational factor for certain level. 

III. PROBLEM DEFINITION 
 

Performance data of any student stored in 
School/Institution`s  database can give a glance to 
predict the performance of the student for future 
learning. As a matter of fact , this approach not always 
shows high accuracy rate [14] and this challenge was 
caused by ; 
 
 Not efficient number of frameworks and 

standardization. 
 Small number of data in an dataset with a few 

variables and attributes, which leads to gain 
inaccurate  results.  

 Only one classifier algorithm used which often 
affects model efficiency. 

 
IV. PROPOSED METHOD 

 
It is commonly believed that, data gathered from 
different educational methods can be implemented in 
researches to improve Teaching and Learning 
approaches. Until now all the data was gathered 
towards academic results of an individual, which leads 
to late implementation of a new idea. On the other 
hand armed with sufficient knowledge of someone's 
potential skills, will empower Educator to take an 
emergency actions. The aim of this work to is to 
create a practical model for end-user for hands-on 
teaching approach.     
In this research dataset was designed by using data 
gained by “Performance” of the students. Which is  
termly subject assessment records. PASS survey, 
gives an idea of Student`s feeling about learning. On 
the other hand CAT4 result clearly stated the 
“Cognitive” ability of an individual. To be more 
specific Quantitative skill , ability to work and 
comprehend problems with numbers, illustrated 
Students` cognitive skill. 
 

 
Fig. 1. An illustration sequence  of gathered datasets in 

course-level vector 
 
A. Assignments dataset 
It is clear that, the academic performance of any 
student is classified  by coursework grades and final 
exam result. In from Horizon International Bilingual 
School, each academic year is divided into 2 terms. 
Coursework is delivered throughout a term with 
assignments, quizzes and midterms. To pass any 
course Individual must get at least 5.5 for Overall 
result , moreover must pass final exam with minimum  
needed score. Assignment Related Attributes can be 
seen in Table 1. 
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Attributes Weights 
Assignment 1 10% 
Assignment 2 10% 

Quiz 1 20% 
Quiz 2 20% 

Midterm 40% 
Overall {Pass >=5.5 ,Fail<5.5} 

Table 1 Assignment Related Attributes 
 
The data of  mentioned students assessments for a 
specific course is written  in an Excel file.   
Before Final exam date Teacher can identify those 
students who are in high risk of  Failing the course. 
These Fragile Learners can get support from Instructor  
in order to achieve high scores. The instructor can 
tailor an individual approach to each and every student 
to improve learning outcomes. 
 
B. PASS dataset  
In any educational institution survey data gathered 
from students plays a vital role in setting learning 
objectives which is main role of school administration. 
Data related about feelings of the students about any 
course during or before the learning can assist in 
filtering students who are in red zone. PASS dataset , 
with focusing on Perceived  Learning Capability 
shows students feeling about that specific course. If 
students expectation is HIGH there  is a certain 
possibility that Student can pass that course 
meanwhile if Student shows LOW “excitement” , it is 
believed he can hardly pass that course. This valuable 
data definitely can lighten teaching path of any 
Educator.    
 
C. CAT4 dataset 
CAT4 dataset shows students ability in four major 
cognitive skills. Among those skills Quantitative 
battery – thinking with numbers shows how well 
Student can understand numerical problems. This data 
gives an opportunity to understand ” How Student`s 
Math skills are good and How he is doing in Maths in 
real world”. Students able to see their strength, 
weaknesses and compare those results with outcomes 
of their peers.  
Moreover, Quantitative Standard Age Score able to 
classify a certain student according to number 
generated  from CAT4. 
 

Standard Age Score (SAS) Numerical 
Very High 125<x 

Above Average 110<x<=125 
Average 89=<x<=110 

Below Average x<89 
Very Low x<=75 
Table 2 Relationship between scores 

 
D. The Process 
The proposed model is starting with Data 
Preprocessing , whereas gathered data is collected , 

extracted and integrated. The next step is 
Classification Model Building . In this stage Exam 
Results are labeled as “assignments” data, PASS 
survey data as “pass_data” and CAT4 result which 
provides “Cognitive skill” of an individual are utilized 
as an input in WEKA[7], a special tool for data 
mining,  to choose an optimized algorithm .Currently 
is a tentative  algorithm since the goal in this stage  is 
to discover the best suitable algorithm. After building 
a model  it is essential to evaluate it . Model 
evaluation  consists of 2 parts: First is Evaluation is 
preparing training set, testing, cross validation. Later 
when results can be analyzed . For instance is it 
accurate, Precision or  Recall rates are ? In case it is 
false system goes to Preprocessing stage, if it is true 
then skip to Recommendations. The output of the 
system is Set of rules as recommendations for both 
Teacher and Learner . 
 
It is important to mention that strategies that will be 
applied by Mentor or Students are not dependent on 
the system. 

  
Fig. 2. Process 

 
In this work, the real data from Mathematics subject 
for Grade 6 to Grade 12 was used from Horizon 
International Bilingual School, Hochiminh City , 
Vietnam [15]. A data of 117 students’ records were 
chosen as Training dataset. For further research and 
for more accurate data, dataset of  200 students will be 
used.   
 
E. Rule selection and Rule Combination 
In the further process, after generating a decision tree 
for chosen model, rules were written for CAT4 , 
PASS survey and Assignments datasets. It is 
important to carefully write the rule in order to get 
highest accuracy rate. After rules were written each 
dataset was tested again with new rule, the main 
criteria to evaluate the outcome is the PASS or FAIL  
result  in “Overall” column from Assignment dataset . 
Since this data is the only reliable fact to see Students 
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performance in action. For Assignment dataset rule as 
: “If Assignment 2 <=5.3 then FAIL”  whereas PASS 
survey give out  rule such as “ If Perceived Learning 
Capability <=19.6 then FAIL”  and CAT4 “If 
Quantitative SAS <=89 then FAIL” 
Meanwhile, rule combination took place in process. 
After pruning rulesets , combine them and create a 
New Ruleset that can be utilized and tested. The 
Combo rule , is the combination of 3 rulesets 
performed with  a notable accuracy rate as can be seen 
from Table 6 for Case #1 . This process such as rule 
selection and rule combination was done several time 
with different cases in order to select the best 
approach. 
 
V. EXPERIMENTAL EVALUATION 

 
To test the hypothesis an example case was studied. 
Sample of 117 students’ data were obtained from from 
Horizon International Bilingual School, Vietnam[15]. 
The training datasets are given. In order to see how 
well Students performed Assignment dataset was 
analyzed by following attributes Quiz 1, Quiz 
2,Assignment 1,Assignment 2 and Midterm. For 
PASS Survey dataset the main attribute is Perceived 
Learning Capability and for CAT4 dataset 
,Quantitative SAS shows selected student`s ability. 
For measurement , each method was utilized to get the 
most optimized result. Accuracy was checked in 
percent, the range is [0,100] . Precision.Recall and F-
Measure, were calculated with showing results  
between 0 to 1 threshold , the later is more promising.      
For method evaluation, and to  identify which 
algorithm meets the demand, testing for each one took 
place. J48, Random Forest ,OneR,SMO,Naïve Bayes 
and Hoeffding Tree were analized. 
It is hard to predict which sole algorithm suits the 
model because each of them show different 
characteristic. For that reason examination of each 
algorithm was done by WEKA. As a result  J48  
performed with   correctness of 100% , 97% ,98% for 
assignment , pass and cat4 datasets respectively . 
Auto-Weka is a toolset along with WEKA package 
which has feature of Automatic model selection and 
hyperparameter optimization [16][17].We used Auto-
WEKA to be able to see which method is 
recommended by WEKA for model selection. Results 
that supporting the evidence are given in Tables 3,4 
and 5. 
 

Table 3 Method comparison between models for Assignment 
Dataset(Fail) 

Method 
Accuracy 

(%) 
Precision Recall  F-Measure 

Random Forest 100 1 1 1 

J48 100 1 1 1 

OneR 100 1 1 1 

Naïve Bayes 94 0.769 0.952 0.851 

Hoeffding Tree 94 0.769 0.952 0.851 

SMO 93 1 0.619 0.765 

AutoWeka(Rando
m Forest) 

100 1 1 1 

 

Table 4 Method comparison between models for PASS Dataset(Low) 

Method Accuracy (%) Precision Recall  F-Measure 

Random Forest 98 1 0.957 0.978 

J48 97.4 1 0.936 0.967 

OneR 98 1 0.957 0.978 

Naïve Bayes 87 0.82 0.872 0.845 

Hoeffding Tree 87.1 0.82 0.872 0.845 

SMO 90.5 0.86 0.915 0.887 

AutoWeka(OneR) 98 1 0.957 0.978 

 

Table 5 Method comparison between models for CAT4 Dataset(Fail) 

Method Accuracy (%) Precision Recall  F-Measure 

Random Forest 99 1 0.947 0.973 

J48 98.2 1 0.895 0.944 

OneR 99 1 0.947 0.973 

Naïve Bayes 90.5 0.654 0.895 0.756 

Hoeffding Tree 92.3 0.708 0.895 0.791 

SMO 91.4 0.8 0.632 0.706 

AutoWeka(Random 
Forest) 

99 1 0.947 0.973 

 
During the process when the most promising 
algorithm was selected, rules for each dataset was 
derived from model by utilizing Decision Tree [18]. 
After rule combination from 3 datasets , new ruleset 
was written. 
 
In order to evaluate  Validation and Test datasets , the 
original dataset of 117  instances was stratified into 10 
folds randomly. Whereas, New Training set consist of   
8 folds , Validation and Test consist of 1 fold each.  
 
To ensure better performance same procedure was  
repeated for Case 2 and Case 3 with, randomly used 
folds and  new training set. Table 6 illustrates results 
from those experiments.  
  
Table 6 Comparison between Cases for  Validation and Testing 

  

Case#1 Case#2 Case#3 

Valid Test Valid Test Valid Test 

Accuracy 100 100 83.3 83.3 91.6 91.6 

Recall 1 1 0.33 0 0.5 0.6 

Precision 1 1 1 N/A 1 1 

F-Measure 1 1 0.5 N/A 0.6 0.8 
 
As can be seen from above table ,our  design with rule 
combination gives a perfect result with accuracy rate 
and top levels in Recall, Precision and F-Measure.  
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VI. CONCLUSION 
 

In this paper, new approach of Rule Combination in 
Data Mining was performed on several 
datasets.Gained information from Decision trees 
helped to design a ruleset which enabled to identify 
the Fragile Learners, potential Students who need 
extra help to perform well during the course. CAT4 
result will provide an idea of an Individual`s skill 
whereas his/her exam marks will show a performance. 
Armed with this valuable information will help the 
Teachers to evaluate their ongoing teaching strategy 
whether it meets their current students abilities. 
Significance of the work can be seen from the results 
attained. It can be said that limitation of the work is 
due to dataset amount. In the future,work for further 
improvement is to enlarge the current dataset in 
various subjects to get higher  accuracy rate. 
Moreover, it is vital, to put in use this novelty 
approach in practical way for end-users.  
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Abstract - This research the objectives of this study were to personnel management components for bilingual school in private 
schools in the Thailand country and to examine the composition of personnel management for bilingual school in private 
schools in the Thailand country. The research by sample used in the quantitative research was  354 bilingual school 
administrators, foreign teachers or Thai teachers and the chief human resources officer. The sample used in the qualitative 
research was 15 bilingual school administrators,  foreign teachers or Thai teachers and the chief human resources officer. The 
research  results indicated that were found there are 6 components of personnel management by bilingual schools in private 
school  in overall and each aspect were at a high level of personnel management performance.  Have 4 driving process 
personnel management consisted of planning, organizing, leadership and control in overall was at a high level of driving 
process personnel management which organizing was at a highest level and inferior as follows:  planning, leadership and 
control. The  problems state  on personnel management for bilingual school  in private schools found that some cases;  lack of 
good policy and method, lack of concordance policies and method, lack of a good manpower plan, personnel does not meet the 
needs of the schools, the school administrators does not understand training and personnel development policy, the lack of 
fairness in the judgment of the mistake, lack of transparency in some cases for consider getting a person out of work.   For the 
results of the examination of the composition of personnel management for bilingual schools of private schools in Thailand.  
When looking for a relationship with personnel management processes planning (P), organizing (O), leading (L) and 
controlling (C). Found that the private school bilingual personnel management consisted of 6 components: policy and method 
setting, personnel planning, recruitment and appointment, human resource development, discipline and regulations and the 
vacation from work. 
 
Keywords - Composition, Personnel Management, Bilingual Schools, Private Schools  
 
I. INTRODUCTION 
 
Education can be considered as an important process 
for the development of knowledge, ability, to thinking, 
including behavior, attitudes, values and morality, 
improving the quality of life of a person to be able to 
live happily in society. Complete physical, mental, 
intellectual and social thinking Solve the problem be 
creative Know self-learning and know yourself.  It is 
the main mission of education and must be the 
provision of quality education.  So that a person can 
adapt to keep up with the rapid changes and able to 
live happily in society.  The private education 
management is important to the national development.  
That can help can greatly relieve, the burden of 
providing education in the nation.  Making the 
government realize the importance of private 
education and there is a policy to promote the 
participation of the private sector in the provision of 
education by establishing the Constitution of the 
Kingdom of Thailand B.E. 2560, requires that the 
provision of public education take into account the 
participation of the private sector And requiring the 
state to support the private sector to provide education 
and training for moral knowledge. 
 Personnel management in private educational 
institutions is an important mission that focuses on 
promoting educa-tional institutions to be able to work 
in response to the mission of the educational 
institution. Therefore, there is a policy to promote the 
development of teachers and people to have 

knowledge, ability, and morale to be regarded and 
honored.  There is stability and professional 
advancement. This resulted in the improvement of the 
educational quality of the learners and necessary to 
prepare a plan for the selection, recruiting, filling and 
appointing persons by analyzing the manpower rate 
planning, mission and assess the condition to need for 
manpower and the mission of the school To suit the 
educational management in educational institutions. 
(Office of the Education Council Secretariat, 2014) By 
providing education in private educational 
institu-tions acts to drive the educational process 
beyond state management.  It plays an important role 
in private schools that include relieving the burden of 
the state, school near to home, exceptional service, 
help them to compete in education quality, improve 
student quality and management with flexibility.  With 
independent schools being managed independently 
management in a business system.  Which will be 
more flexible than the bureaucracy can reduce the 
process and methodology of the command and can 
decide to change various administration and human 
resources and other resources that are fully beneficial 
to education. Which is the main factor of effective 
management.  (Office of the Private Education 
Commission, 2014) Present condition of personnel 
management of private schools.  There are many 
problems and obstacles. Especially the number of 
government teachers and educational persons in 
schools due to retirement and the number of teacher 
turnover of private schools across the country has been 
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on the rise.  Current bilingual school will find 
problems in matters of foreign teachers.  Even with the 
maturity or academic knowledge in the required field 
but the important point is that the teaching did not end 
directly. This causes a lack of skills in teaching good 
teaching and learning, lack of quality and 
communication skills as they should.  Don't 
understand child psychology can’t control the class as 
well as problems with forging degrees. The most 
important problem is the relationship between the 
teachers in the schools that lack coordination and there 
is a comparison of returns benefits between teachers, 
special projects and regular projects.  Which foreign 
teachers are more drawn to teach in international 
schools, because it has a better income and some 
foreign teachers cannot teach for a long time because 
they are tourists or students who come to experience 
life. Causing a lack of teachers and lack of continuity 
in teaching, referenced by Ritthikai Chai-ngam (2018) 
said that the major problems of learning English 
among secondary students were 1) poor English 
basics, did not remember basic vocabulary, 2) ignored 
Learn not to cooperate, 3) not daring to speak, not 
assertive, 4) unable to pronounce correctly, and 5) no 
analytical thinking skills. 
 From the problem condition mentioned above is a 
problem that arises in the part of personnel 
management and want to be corrected, improved and 
developed for the school to have effective personnel 
management.  Therefore, the researcher was interested 
to study Personnel Management Components for 
Private School Bilingual Schools.  To study the 
problems in personnel administration of bilingual 
schools of private educational institutions in Thailand.  
The results were then used to develop a personnel 
management model for bilingual schools of private 
educational institutions in Thailand that are suitable 
for educational administration. The results of the 
development will affect the learning management 
process of teachers and students. As well as causing 
effective personnel management. 
 
II. DETALS EXPERIMENTAL 
 
 This research is mixed method research, into 
quantitative research and qualitative research have the 
details of research methods are as follows. 
1. A study of the components of personnel 

management for bilingual schools of independent 
schools.  By quanti-tative research. 

The population used in the research was 513 the 
director, foreign teachers or Thai teachers who 
engaged with foreign teachers in teaching and learning 
and the chief human resources officer of bilingual 
schools that have been taught by using the EP or 
English Program from 171 private schools. 
The sample used was 354 the director, foreign teachers 
or Thai teachers who engaged with foreign teachers in 
teaching and learning and the chief human resources 
officer of bilingual schools that have been taught by 

using the EP or English Program from 118 private 
schools. The researcher determined the sample size by 
using the ready-made tables of Crazy and Morgan 
(Krejcle & Morgan, 1970).  
The tools used for data collection were questionnaires, 
which were divided into 5 parts: 1) General 
information of respondents 2) Private school bilingual 
personnel management status 3) problems with 
bilingual school personnel management conditions. 4) 
the condition of the private school bilingual personnel 
management process 5) problems with the condition 
of the private school bilingual personnel management 
process. 
Creating and developing research tools the knowledge 
of the administration of bilingual schools in Thailand 
has been compiled. From content Analysis by 
synthesis of knowledge and results from analysis of 
fidelity of content from experts.  Taken to process all 
parts and then used to create a questionnaire under the 
guidance and advice of an advisor.  Then the quality of 
research instruments were examined.  By examining 
the content validity of the questionnaire, the 
questionnaires were taken to 5 experts, examined with 
the IOC (Index of Objective Congruence) technique, 
and then revised the number of languages used. As 
well as content In accordance with the purpose and 
definition of variables.  After that, the questionnaire 
revised to collect data with the sample group as 
specified. The collect data and analysis the data.  
Using statistics such as:  frequency, percentage, mean 
and standard deviation. 
2. Examination of personnel management 

components for private school of bilingual 
schools. 

Checking for suitable forms of the feasibility of the 6 
elements is policy and methodology, personnel 
planning, recruitment and appointment, human 
development, discipline and regulations, and the 
termination of work.  Inquiring from personnel 
management from a sample of 5 people.  Using 
statistics such as: mean and standard deviation. 
 
III. RESULTS AND DISCUSSION 
Components with private school of bilingual 

personnel administration. 
1. Private school of bilingual personnel 

administration. 
The overall private school bilingual personnel 
management found that the private school bilingual 
school was the most level.  Which aspects of policy 
and method have the highest level of personnel 
management perfor-mance. Followed by personnel 
planning, discipline and regulations, the termination of 
work, human development and recruitment and 
appointment.  When considered by each aspect the 
details are as follows:  
1.1  Policy and method formulation in overall, it is 

feasible at the highest level.  The evaluation of the 
policies and procedures established have the 
highest level of personnel management 
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performance.  Followed by setting policy in 
accordance with current environment and 
endorsement and support of policy-making.  The 
subject with the lowest level of personnel 
management performance is the change in 
policies and procedures according to the situation. 

1.2  Person planning in overall, the possibilities are at 
the highest level.  Which subject to analysis of 
school workload have the highest level of 
personnel management performance.  Followed 
by assessment of the need for manpower of 
educational institutions and the School's 
Individual Needs Survey for Force Planning.  The 
subject with the lowest level of personnel 
management performance is school workforce 
plan. 

1.3  Nomination and appointment in overall, it is 
feasible at the highest level.  Which is subject to 
the personnel management manual have the 
highest level of personnel management 
performance.  Followed by The assignment of 
work to the person to perform the work according 
to the nature and the amount of work that is 
appropriate according to the knowledge and 
ability and determining the scope of personnel 
management to accommodate people.  The 
subject with the lowest level of personnel 
management performance is the evaluation of the 
personnel management plan. 

1.4 Person development in overall, there was a high 
possibility of encouraging people to see the 
importance and use their knowledge and ability to 
develop educational institutions to their full 
potential, have the highest level of personnel 
management performance.  Followed by 
encouraging individuals to create academic 
achievements and promoting and encouraging 
individuals to indepen-dently express their 
initiative and competence.  The subject with the 
lowest level of personnel management 
perfor-mance was to encourage and encourage 
people to attend meetings, seminar and training. 

1.5  Discipline and regulations in overall, it is feasible 
at the highest level.   Which the subject matter is 
involved in the formulation of discipline have the 
highest level of personnel management 
performance.  Followed by appointment of a 
disciplinary Investigation Committee, and 
accepting of appeals, grievances, to disciplinary 
orders of persons and presented to the person with 
legal authority.  The subject with the lowest level 
of personnel management performance is the 
enhancement and development of self-discipline. 

1.6  The termination of work in overall, it is feasible 
at the most level.  Which the subject has 
proceeded to have workers on behalf of those who 
are out of work have the highest level of personnel 
management performance.  Followed by there is a 
process to prevent termination from work during 
the semester and persons with disabilities in their 

duties as incompetent persons will be removed 
from their work The subject with the lowest level 
of personnel management performance is the 
setting, trial, and informing of the personnel. 

 
The results of this research may be due to the need to 
define the 6 components, consistent with the research 
of Somuang Khunphrom (2007), study the 
development of personnel management model for the 
primary education area office.  The study found that 
the demand for personnel management for the primary 
school district office was at a high level. Personnel 
management model The Primary Educational Service 
Area Office consists of 8 components: structure, 
personnel management, to manpower planning and 
position determination, recruitment and appointment 
gratuity, preference and history register personal 
development, performance appraisal, discipline and 
law and human resource management research.  
Results of exami-nation of the suitability of personnel 
management components for the primary education 
service area office of qualified persons Is suitable at a 
high level and personnel management components for 
the primary educational service area office, there is a 
high degree of feasibility of its implementation.  The 
results of this research were not conducted in the 
evaluation of performance and human resource 
management research. 
 
2. Private school bilingual personnel management 

process. 
The private school bilingual personnel management 
process in Overall, showed that the private school 
bilingual school.  The probability of the personnel 
management process is at the highest level.  Which the 
organization management have the highest level of 
performance of personnel management processes.  
Followed by planning, leadership and control, 
respectively, when considered by each side.  The 
details are as follows: 
2.1 Planning: it was found that overall it was possible 

at the highest level.  The subject has held a 
meeting of persons to study the condition, 
problems and needs in order to guide the 
planning, development, quality of personnel 
management, have the highest level of 
performance of personnel management processes.  
Followed by there is a development committee 
appointed.  Management properly, able to work 
together effectively and is planned establishing an 
action plan in accordance with the operating 
environ-ment.  The subject with the lowest level 
of performance of the personnel management 
process is the determination of the roles and 
responsibilities of the work plan. 

2.2 Organizing: it was found that, overall, it was 
possible at the highest level.  The subject has 
examined and analyzed the results of the work 
plan according to the specified goals.  To improve 
the quality of work, have the highest level of 
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performance of personnel management processes.  
Followed by Encourage people to seek new 
technology to be useful in their work and conduct 
analysis of plans from time to time in order to 
adjust plans accordingly. The subject with the 
lowest level of perfor-mance of the personnel 
management process was the planning of 
participatory activities. 

2.3 Leadership: it was found that the overall 
possibility was at a high level.  Which subject to 
creating a good attitude in performance, have the 
highest level of performance of personnel 
management processes.  Followed by it has built a 
reputation as an expert.  In order to be accepted by 
colleagues and guests and have the ability to 
choose the most suitable alternative.  The subject 
with the lowest level of personnel management 
process performance is motiva-tional and 
motivating. For individuals to work together as a 
team. 

2.4  Controlling: it was found that overall it was most 
level.  Which subject to revision of the evaluation 
results in order to make the operation more 
efficient,, have the highest level of performance 
of personnel management processes.  Followed 
by bring personal achievement to improve 
performance and there are internal assessments.  
To improve and develop the system to be 
efficient.  The subject with the lowest level of 
performance of the personnel management 
process is performance assessment after the end 
of the plan implementation, in comparison with 
objectives and goals. 

 
The results of this research consistent with the 
research of Chonmanee Silanukit (2016) to study 
Effectiveness of personnel management of basic 
educational institutions.  The study results showed that 
the overall effectiveness of personnel management of 
basic education institutions was at a high level.  When 
considered on each side, it was found that it was at a 
high level in all aspects.  In descending order: career 
advancement, person planning, recruiting, human 
development, performance appraisal, management 
and incentivizing individuals. 
 
The results of the study showed that in overall 
components of personnel management and personnel 
management processes of private school bilingual 
schools consisted of 6 components: 1) policy and 
method 2) personnel planning 3) nomination and 
appointment 4) human development 5) discipline and 
regulations 6) the termination of work.  Each 
component has personnel management processes in 
the private school's bilingual school administration 1) 
planning 2) organizing 3) leadership 4) controlling. 
Examining the personnel management elements of 
private schools 
The results of the examination of the bilingual 
personnel management component of the private 

schools.  It examines the feasibility of the 6 
components: 1)  policy and method 2)  personnel 
planning 3) nomination and appointment 4) human 
development 5) discipline and regulations 6) the 
termination of work.  The work has to be driven by a 
4‐step human management process: 1) planning 2) 
organizing 3) leadership 4) controlling.   Possibility at 
the most level. 
 

 
Fig1. Bilingual School Personnel Management Components of 

Private Schools 
 
IV. CONCLUSION 
 
1. School administrators should apply their findings 

to the school administration.  This will give 
confidence in the improvement and development 
of the private school bilingual schools to a 
standard and quality school. 

2. Both Thai and foreign teachers adjusted to be a 
private school bilingual school administrator.  
Should develop teachers, both Thai and foreigners 
to manage teaching and learning in new ways to 
be used to improve teaching and learning to be 
more effective. 

3. Lead development of personnel management for 
private school bilingual schools.  This time to be 
considered and help decide on the choice of 
educational institution administration model.  To 
improve and develop educational institutions to 
reach the international level and to fix any 
deficiencies in order to provide the school with 
quality in all aspects and to lead the school to 
success.                                        
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Abstract - The purpose of this research were 1) to study the state of academic administration in a participatory way of marginal 
schools.  Under Kanchanaburi Primary Educational Service Area Office 3. 2) to develop a participatory academic 
administration model of marginal schools. Under Kanchanaburi Primary Educational Service Area Office 3.  The population 
used in the study was 161 persons from 24 directors and 81 teachers.   The sample groups in the research were 48 persons from 
24 directors and 24 teachers.  Acquired by Purposive Sampling.  In-depth interviewees were 10 persons from people with 
knowledge and abilities about marginalized schools and 9 group of  public and private administrators to assess the model of the 
participatory academic administration of marginal schools. Under Kanchana-buri Primary Educational Service Area Office 3.  
Which analyzes the quantitative data and qualitative with the program.  The research instruments were questionnaires and 
in-depth interviews. The results found that: Operating conditions Participa-tory academic administration of marginal schools 
Under  Kanchanaburi Primary Educational Service Area Office 3 in overall, the average order was descending 1) teaching and 
learning management was at a high level. 2) promoting teacher development at a high level.  3) the development of educational 
programs at the moderate level. 4) evaluation of results Were at the moderate level. 
 
Keywords - Administrative Model, Academic, Participatory Marginalized School 

 
I. INTRODUCTION 
 
Education is an important tool for the development of 
people and society, is education develops people to 
have characteristics that society needs.  So that people 
are a factor in the further development of society.  
Therefore, education must play a role in line with the 
change of society as a whole.  Today the world society 
and Thai society are in the last century in 21 Society is 
changing all the time and in today's times it has a very 
fast rate of change.  Thinkers in various circles the 
world and Thailand are very interested in the state of 
society.  Thinkers call the society of humanity in the 
future in different names.  Toffler (1995) called the 
third wave by seeing that the change of the world trend 
will be a change that is characterized by "Global", 
whether it is economic, social, political, etc., 
challenging many countries and societies.  Need to 
adapt to such rapid change by focusing on improving 
education reform to make each society a society of 
wisdom and learning into a network of wisdom and 
learning takes place around the world. (Sipanon 
Ketatat, 2011) 
The Border schools located in border areas border with 
neighboring countries.  There are very poor students 
and lack of readiness Therefore, there are several 
disadvantages from the standard assessment of the 
Public Organization for Educational Standards and 
Quality Assurance.  It was found that students at the 
achievement level thought that they did not meet the 
basic educational standard. Marginalized schools 
faced similar problems in 4 areas: 1 in admini-stration, 
2 in teaching, 3 in readiness and 4 in participation. 
(Office of the Basic Education Commission. (2008: 
5-7) 

From the above problems, it has resulted in the 
improvement of the educational quality of marginal 
schools. Educational Administration will operate for 
efficiency need to seek cooperation from the 
community and participation. (Sermsak Wisalaporn, 
2004) Therefore, the researcher is interested in 
studying the participatory academic admini-stration 
model of marginal schools.  To improve the 
edu-cational quality of learners in marginalized areas 
to have quality and standards.  According to the goals 
of educational management set for better quality. 
 
II. DETALS EXPERIMENTAL 
 
This research is mixed method research, have the 
details of research methods are as follows: 
1. Quantitative Research. 
Population includes are 162 persons from 81 director, 
and 81 teachers 
The sample groups are 48 persons from 24 directors 
and 24 teachers.  Under Kanchanaburi Primary 
Educational Service Area Office 3 was obtained by 
selecting purposive sampling. 
2. Qualitative Research 
Group of in-depth interviews are 10 persons from 1) a 
director of Education Area Office Primary Education 
Kanchanaburi District 3. 2) a School administrators 
Under the Office of Kanchanaburi Primary 
Educational Service Area 3. 3) a chief of Pilok 
Subdistrict Administrative Organization. 4) a 
Sangkhlaburi District Chief. 5) a director of the 
Non-formal Education Center. 6) a supervisor affiliate 
of Kanchanaburi Primary Educational Service Area 
Office 3. 7) a headmaster of Vijit Witthayakhan 
Border Patrol Police School. 8) a head of Agriculture 
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Office of Thong Pha Phum District. 9) a director of 
Hospital of Thong Pha Phum District.  By selecting 
purposive sampling. 
The tools used for data collection were divided into 2 
parts: 1) the quantitative research tool used to collect 
data was the Semi-Structured Interview to inquire 
about the method of operation.  Academic 
administration with participation has 2 steps as 
follows:  
Part 1: General information of the respondents.  
Part 2: Comments on operational guidelines 
Participatory academic administration. 
The questionnaire was used in 5-level rating scale of 
Likert method. (Likert, 1967)  For use in collecting 
data for research purposes.  This is a Semi-Structured 
Interview form. 
Quality check questionnaire: By examining the 
content validity of 27 items by 5 experts using the 
technique to find the consistency index between the 
question and the nomenclature definition of the 
variable (Index of Objective Congruence: IOC) with a 
value of 0.5.  Up to bring the questionnaire that has 
been examined, revised and corrected successfully by 
experts.  To try out questionnaires with school 
administrators and academic teachers.  Which was not 
a sample group in the research of 30 persons to find the 
reliability of the whole questionnaire.  The alpha 
coefficient was calculated according to Cronbach's 
method (Cronbach, 1970).  Including the original 
equal 0.87.  Indicates that the expert has a high level of 
confidence in the questionnaire on the consistency of 
the questions to the objectives.  The quality inspection 
of tools the steps are as follows: Study of theoretical 
concepts relevant research to create in-depth interview 
questions, propose to the advisor to correct the flaws in 
the language and the accuracy of the content, and then 
create a complete copy and keep the information. 
Data collection: This research has established a 
procedure for collecting the data.  Study of operation 
condition academic administration of the current 
marginal schools.  By using questionnaires researcher 
conducts:  1) the researcher makes a request for help 
from the Graduate School.  North Bangkok University 
to the administrators of 24 schools. 2) to request data 
collection and questionnaires about operating 

conditions Academic administration of the current 
marginal schools.  To send to the sample by yourself 
with an appointment for the return questionnaire. 
 
Data Analysis:  The researcher used to analyze data on 
operating conditions.  Academic administration of 
marginal schools, statistics used were percentage, 
mean and standard deviation. 
 
III. RESULTS AND DISCUSSION 
 
The condition analysis at the operational level of the 
state of the participatory academic administration of 
marginal schools Under the Kanchanaburi Primary 
Educational Service Area Office. 
 

The conditions of the 
academic administration 

with participation in 
marginal schools Under the 

Office of Kanchanaburi 
Primary Educational 

Service Area 3 

x SD 
Level 

of 
Practical 

School Curriculum 
Development 

3.30 0.86 medium 

Teaching and Learning 
Management 

3.54 0.92 high 

Promotion of Teacher 
Development 

3.33 0.93 high 

Evaluation Measurement 3.29 0.88 medium 
Table1: The condition analysis at the operational level of the 

state of the participatory academic administration of marginal 
schools Under the Kanchanaburi Primary Educational Service 

Area Office. 

 
From Table1: it was found that the operating 
conditions Participatory academic administration of 
marginal schools Under the Kanchanaburi Primary 
Educational Service Area Office 3, the overall order of 
the mean from descending order.  Considering each 
the first are Teaching and Learning Management and 
Promotion of Teacher Development are high level, 
School Curriculum Development and Evaluation 
Measurement are high level. 

 
Question Topic Summary of the interview 

1. Academic management with participation 
development of educational institutions 
curriculum. 

Academic administration with participation in educational 
institution curriculum development is to jointly plan for the 
analysis of the school curriculum.  Jointly set goals and objectives 
of the school curriculum Participate in content analysis and 
develop courses participate in the implement-tation of the school 
curriculum to manage teaching and learning.  Follow up on the 
results of the school curriculum and jointly improve the content, 
practice methods and evaluate the results of the use of the school 
curriculum. 

2. Academic management with participation 
In teaching and learning management. 

Academic administration with participation in teaching and 
learning management is Join in planning for teaching and 
learning each semester participate in the duration of teaching and 
learning.  Co-prepare learning sources outside the school as 
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appropriate. Or local wisdom that exists near the 
Question Topic Summary of the interview 

 school Participate in the preparation of teaching materials 
Co-organized a teaching supervision plan Co-measure results 
Joint management of teaching and learning and development, 
improve teaching management. 

3. Guidelines for participatory academic 
administration In promoting teacher 
development. 

Academic administration with participation in teacher 
develop-ment promotion is Join in planning for teacher 
develop-ment, develop specialization participate in the 
formulation of teacher development plans to develop specific 
teachers according to the teachers' interests and expertise.  To 
promote higher academic standing build morale for teachers with 
good results, praise and honor to be evident. Promote higher 
education participate in following up on the results of the 
development of a specific teacher for each developed academic 
year. 

4. Academic management with participation 
evaluation. 

Academic management with participation in the evaluation of 
results is Participate in planning, evaluation, evaluation, setting 
guidelines, goals for evaluating results in each semester.  
Co-create a tool to measure results, jointly improve and develop 
tools to measure results and assess results in each semester In 
accordance with educational indicators Co-measure and assess 
school results from time to time and to consider the student's 
academic performance at the end of every academic year.  As 
well as measuring the quality of educational provision including 
academic administration of educational institutions. 

5. Personnel outside the school are involved 
in academic operations. 

Academic administration with participation in academic 
performance 1) attend a planning meeting develop academic 
administration of educational institutions. 2) jointly set goals for 
academic administration. 3) Co-promote and organize academic 
activities. 4) Co-integrate to support the budget For academic  

Question Topic Summary of the interview 
 administration to have quality.  5) Co-supervise, inspect, 

supervise, monitor, evaluate academic administration of 
educational institutions. 6) jointly improve the academic 
administration development of educational institutions. 7) joint 
quality assurance for educational institutions. 

6. Which departments should be involved in 
academic administration. 

Participatory academic administration agencies that should be 
involved are affiliation agency of the educational institution, 
education area, where the school is affiliated with government 
agencies in the area private agencies, companies, shops or groups 
of persons wishing to provide assistance to educational 
institutions in various fields parents or the community, where the 
school is located and nearby educational institutions or 
educational institutions in the same educational network address 
network. 

7. Guidelines for academic administration 
with participation in educational institutions 
should be carried out 

Academic administration should be undertaken.  Government 
agencies provide specific support for each agency private 
agencies or groups of people provide budget support.  Or support 
according to the specific nature of the agency Sub-district health 
promotion hospitals or nursing homes provide hygiene support. 
Provide knowledge and prevention of various diseases. Local 
wisdom Local scholars support the strengths of the area where the 
school is located and centers for informal and informal education 
personality support, career guidelines for further education, 
career skills in the future. 

Table2: Summarizes in-depth interviews with experts on participatory academic administration at marginalized schools. Under the 
Kanchanaburi Primary Educational Service Area 3. 

 
 



Participatory Academic Administration Model of the Marginalized School under Kanchanaburi Primary Educational Service Area Office 3 

Proceedings of ISSRD International Conference, Noida, India, 29th December, 2020 

69 

 Administrative process: 
1. Planning are to take part in the planning of the 

school, there are 6 steps: 1) study problems 2) set 
goals 3) make a  development plan 4) execute the 
plan 5) evaluate 6) Review and revise.  

2. Organization are to participate in the organization 
of schools for the development of education. In 
the following points: 1) assigning job categories 
and grouping work 2) preparing job details, scope 
of work, assignments define responsibility and 

authority 3) relationship placement, reporting 
stage and work together.  

3. Leading is to bring the plan.  
4. Controlling is to control, monitor, review and 

reports.  
Which are consistent with Nipa Intawong (2005) 
research studies on participatory management in 
secondary schools. Under the Office of the Lamphun 
Educational Service Area, District 1, it was found that 
the overall teaching practice teachers were at the 
moderate level in all four aspects.  

 

 
Fig1: The Academic Management with the participation of marginal schools Kanchanaburi Primary Educational Service Area Office 
3 has applied the POLC management process to drive the participation process of government agencies and the private sector in the 

area. 
 
IV. CONCLUSION 
 
Participatory academic administration of marginal 
schools Under the Office of Kanchanaburi Primary 
Educational Service Area 3, consisting of:  
1. School Curriculum Development. 
2. Teaching and Learning Management. 
3. Promotion of Teacher Development. 
4. Evaluation Measurement. 
This research have integrated participatory 
management process from POLC management 
process of (Schermerhorn) consists of Planning (P), 
Organizing (O), Leading (L)  and Controlling (C). 
Participatory academic management of marginal 
schools.  It is a matter that all agencies, both the 
government and the major in the area should continue 
to contribute to the development of academic work 
and affect the quality of the learners. In the next 
research, it is better to conduct research in other 
translators in all areas of academic work to improve 

the quality of education and be very useful.                                        
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I. INTRODUCTION 
 
Globalization has contributed significant impact on 
economic environment since two decades and 
financial markets had changed its phase significantly 
with lots of developments. The objective of this study 
is to study the origin and development of the stock 
markets of respective countries, to examine the short 
term  and long term causal relationship between very 
important stock exchanges of Africa, USA and China 
namely SA40 Stock exchange, Dow Jones Stock 
Exchange and Shanghai stock exchange and to 
understand the implications of stock market 
interdependence for various financial investors.   
 
II. STATEMENT OF THE PROBLEM: 
 
This study is very much significant as it covers a very 
important aspect of interdependence among the stock 
prices of different countries.  The study would result 
in replying the question that does the cointegration of 
stock indices among the selected countries have 
effect in the global economy? The result or 
cointegration of the one market would it create any 
negative or positive impact on the other markets?  It 
also analyzes and depicts the short run relationship 
and long run relationship of stock indices on the 
selectee markets around the globe.  This study gets 
dynamic position in the global markets for the 
researchers, academicians, and policy makers to take 
necessary steps as per the requirements. This study 
focused in determining the stock indices relationship 
between African stock market, American stock 
market and China Stock market by considering vital 
stock exchanges in the respective countries.  
 
III. REVIEW OF THE LITERATURE: 
 
Most of the studies carried out by the researcher 
during past, relating to determining the 
interdependence of stock indices was on advanced 
and developed countries which are well known as 
American and European economies.  It is also found 
that the numerable studies were found on determining 
the interdependence of the stock indices of Asian 
countries alone.  This study is one of the landmark of 
the research which carries out combination of the 

Shanghai stock exchange which belongs to China 
Stock Market, Shanghai Stock exchange which 
belongs to China an Asian Stock market and Dow 
Jones stock exchange which belongs to Unites states 
of America. This study on the trilateral countries 
would help the readers to identify cointegration of 
stock indices of selected Asian, Afrian and American 
markets (Thangamuthu Mohanasundaram and 
Parthasarathy Karthikeyan 2015). 
The worldwide movement of capital in the form of 
direct as well portfolio investment has enhanced 
returns and portfolio diversification which resulted in 
cointegration of stock. It is worth noting that inter 
linking of different stock indices of different 
countries end with ripple effect. It is very important 
to analyse with the correlation of stocks of different 
countries to understand the actual position of stock 
indices to invest accordingly (Mohanasundaram T 
and Parthasarathy K 2015). It is interesting to witness 
various research studies were conducted to determine 
the integration of various stocks with the help of 
different techniques around the world among 
different stock markets Narayan et al 2015.  The 
effect of the domestic financing system, regarded as a 
key means of interaction between stock markets and 
foreign exchange markets, on the relationship 
between stock prices and exchange rates of emerging 
countries, namely China, South Africa, and other 
countries, has recently been investigated Wuthisatian, 
R. (2014).    
Huang et al (2000)  emphasized that the South Africa 
is falling backwards other emerging markets, such as 
China: the country is relatively small, without the 
benefit of a huge domestic customer base; it has had 
an exceptionally low saving and investment rate for 
decades, partly due to political uncertainties; an 
insufficient education system results in an acute 
education system trained manpower shortage; a 
strong and volatile currency deters investors and 
renders their exports less competitive; the 
infrastructure suffers from serious bottlenecks, 
including power shortage, albeit much better than in 
rest of Africa, and desperately needs to be upgraded. 
Furthermore, Zhang and Li (2014) recorded a strong 
relationship among impact of US securities market on 
the Chinese securities market. Really similar results 
are additionally reported by George (2014), which 
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records that because the GFC, the US securities 
market has a solid capability to anticipate the opening 
of the Chinese securities market. Given that the 
beginning of the worldwide financial situation of 
2008, among the growing patterns in the literary 
works is related to the significance of the US 
securities market volatility on domestic stock 
exchange in various other countries. The US 
securities market generally acts as a criteria for the 
majority of the markets throughout the world, and 
also hence lots of researchers  like, (Zhang and Li, 
2014; George, 2014; Dimpfl, 2011;Chan et al.,2008 ) 
discover a solid effect of US stock market variation 
on the residential securities market volatility of other 
nations. 
 
IV. RESEARCH METHODOLOGY 
 
Globalization and liberalization policies around the 
globe from time to time pave way to new 
developments due to technological developments and 
technological inventions.  It is also necessary to study 
the relationship of the stock prices around the 
different markets to identify the strength and weak of 
the stock markets and economic conditions of the 
different countries.  The study has considered three 
important stock exchanges from three different 
regions of the world.  Daily stock prices of SA40 
stock exchange from Africa, Shanghai stock 
exchange from China and Dow Jones stock exchange 
from United states of America for a period of twenty 
years. The idea behind considering prices of these 
stock exchanges was to find the relationship of 
different stocks in long run as well as short run.   In 
this study the data collected from the historical data 
from the website of Yahoo finance.  Daily data has 
been collected for twenty years from 1999 to 2019 to 
reach the objectives framed in the study.  Analysis 
were made to determine the Unit Root for the data 
with the help of Dickey Fuller Augmented Test, to 
confirm the Unit Root for the data with the help of 
Philipps Perron Test, to find Correlation Coefficients 
among the selected stock indices, to find lag length 
with the help of VAR, to find long run relationship 
using Johansen cointegration test, to find short run 
relationship using Vector Auto regression test and to 
find serial correlation.  
 
V. ANALYSIS AND DISCUSSION 
 
The mean values in the study shows central tendency 
of 9.67 for Dow Jones, 10.49 for SA40 index and 
7.95 for Shangai index respectively. Medium values 
shows the centre than the average values of 9.69 for 
Dow Jones, 10.61 for SA40 Index and 7.96 for 
Shangai index. Standard deviation shows the distance 
of the average values in the data collected for the 
study. Skewness of the data shows negative skewness 
for Dow Jones and SA40 index that refers that the 
data is more stretched to the left side and positive 

skewness for Shangai index shows the data is more 
stretched to the right. Kurtosis shows positive values 
which represents heavier tail in the data for all the 
three stock indices selected for the study.  The 
Jarque-Bera values represents the goodness of fit and 
match with respect to the normal distribution. It is 
concluded that Dickey Fuller Test at intercept shows 
the p values of Dow Jones at first difference, SA40 
stock indices at 1st difference, Shanghai stock indices 
at 1st difference are less than 1% level and 5% level 
of significance. Therefore the Null hypothesis should 
be rejected and alternative hypothesis should be 
selected which shows the data has stationary or no 
unit roots.  It is concluded that Phillips-Perron Test at 
Trend and intercept the p values of Dow Jones at 1st 
difference, SA40 stock indices at 1st difference and 
Shanghai stock indices at 1st difference are less than 
1% level and 5% level of significance. Therefore the 
Null hypothesis should be rejected and alternative 
hypothesis should be selected which shows the data 
has stationary or no unit roots. The study concluded 
that there is strong positive correlation between Dow 
Jones stock indices and SA40 stock prices. It is found 
from the Johansen cointegration test at Trace on 
None, at most 1 and at most 2 the null hypothesis is 
fails to reject and found that there is no relationship 
between the stock prices of Dow jones, SA40 and 
Shanghai.  It is also found that the Johansen 
cointegration test on Maximum eigen value at None, 
at most 1 and at most 2 the null hypothesis is fails to 
reject and found there is no relationship between the 
stock prices of Dow Jones, SA40 and Shanghai. The 
study concluded that the lag 1 has been considered as 
the best model which is optimal one that reduces the 
residual correlation or serial correlation.  The LM 
(Lagrange Multiplier) test shows that there is no 
serial correlation in the data considered for the study 
namely stock indices of Dow Jones, SA40 and 
Shanghai.  
 
The study has carried out to find the relationship 
between three important stock exchanges indices 
namely Dow Jones from USA, SA40 from Africa and 
Shanghai from China.  This analysis helps the 
investors and decision makers to have clear 
understanding on the stock price indices around the 
selected countries. This study gives a detail 
investigation of what is happening around the three 
stock indices and it is suggested to carry out the 
similar kind of study by considering various other 
stock exchanges around the world. It is also 
suggested to carry out the different data with respect 
to different period for different stock indices to arrive 
a clear conclusion to understand the interdependences 
of stock prices. The investors and policy makers 
could find that there is no clear relationship between 
the various stock indices in the short run and long run 
should not diversify their investment around these 
markets as there is no influence of stock indices of 
each other.  
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VI. CONCLUSION 
 
This study entitled on entitled on Vector 
Autoregressive Model approach and Cointegration 
approach in analyzing stock Market interdependence: 
Evidence from Africa, USA, and China. The Dickey 
fuller test and Phillips Perron test proved that the data 
taken for the study has stationary.  The correlation 
coefficient shows that there is strong positive 
correlation between the Dow Jones stock indices and 
sA40 stock prices. At the same time results of the 
study in the short run which analyzed with the help of 
Vector Autoregression analysis shows no relationship 
between the each other in the short run and there is no 
evidence of long run relationship between the stock 
exchanges considered for the study which resulted 
with the help of Johansen Cointegration analysis.    
The study did not give a hope of investment with 
diversification for the investors who are looking for 
the diversified investments.  
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II. QUADCOPTER DYNAMICS 
 

                               I
I 0 0
0 I 0
0 0 I

                         

... (1) 
Each motor produces a force, T⃗  and moment, M⃗, 
which are functions of the motor’s angular 
velocity, Ω .Motors on the quadcopter has a force 
associated with it, given by 
 
                       T  ⃗ k Ω b          … (2) 
 
where T⃗  is the force (or thrust) provided by the i  
motor, Ω  is the angular velocity of the motor, and k  
is a constant which is a function of the specific motor 
and propeller used. Assume that the density of air 
remains constant and that roll and pitch are small 
angles. Then sum of the forces is, 
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…(5)                             
                             
Similar to thrust, each motor also has an associated 
moment, given by 
             M⃗= -k Ω b                      … (6) 
where M⃗ is the moment generated by the i h motor, 
and k  is a constant which is again a function of the 
specific motor and propeller used, moments 
generated by the motors, there are torque 
contributions from the moment arms produced by the 
motor’s forces. The sum of the torques can be found 
in (4), where l is the length of the quadcopter’s arms. 
From (3) and (4), it is apparent that the linear 
translational dynamics are closely coupled with the 
rotational dynamics. This is expected because a 
quadcopter is an underactuated system, having only 
four actuators and six degrees of freedom. Using the 
result of (3) and (4) in the Newton-Euler equations, 
the dynamics of the system in the body frame, B, are 
described by (5), assuming small roll and pitch 
angles. These equations fully describe the motion of 
the quadcopter platform in the body coordinates and 
can be used for simulating the dynamics of the 
platform to evaluate controller performance.     
   
III. OPTICAL SENSOR 
 
An optical sensor converts light rays into an 
electronic signal. There are different optical sensor 
available to detect distance which as different range, 
Laser Range finder is the sensor used as alternative 
for Barometric Altimeters which default used in 
UAV’s to measure altitude. Barometric Altimeters 
senses change in pressure at different altitude and 
estimate the altitude of flying UAV. Laser Range 
Finder works based on the timespan between emitted 
signal and receiving signal. Reading are updated 32 
times per second, Accurate and reliable altitude 
measurements in sunlight or dark conditions. Not 
affected by speed, wind, change in barometric 
pressure, noise, ambient light, terrain or air 
temperature. Laser accurately detects surfaces and 
measures distance up to 50 meters. Laser Range 
Finder module LightWare SF30 shown in Figure 2. 

                     
Figure 2:  Laser Range Finder module LightWare SF30 
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This LiDAR sensor works on the principle of “Time-
of-Travel”. The LiDAR sensor emits class 1M high-
frequency LiDAR pulses at regular intervals. These 
propagate in the air at the velocity of light. If they 
strike an object, then they reflect back signals to the 
sensor 
 
IV. CONTROL STRATEGY 
 
UAV operates with a mandatory Hardware like 
Inertial Measurement Unit (IMU) for Orientation 
Global Positioning system (GPS) to know the UAV 
location information and Power Management Unit 
(PMU) to distribute the required power to all 
electronic device and propulsion system and RF 
Telemetry to communicate wirelessly with Ground 
Control Station (GCS). Block Diagram is represented 
in Figure 3,  
 

 
Figure 3:  Rotary-wing UAV Hardware Interface 

 
On receiving the landing command from the operator, 
The UAV flies to the Home point from where it 
launched, declines its height, levels off, lands on the 
landing strip.  The autopilot controls the dynamics of 
the UAV 
 
V. ALGORITHM FRAMEWORK 
 
The vehicle altitude measurement system adopts the 
integrated navigation method not only has high 
frequency navigation output capability, but also has 
strong fault tolerance, which can improve the 
accuracy of the system. 

 
Figure 4: Federal Kalman Filter 

Traditional Kalman filter techniques for multi-sensor 
data fusion generally include centralized Kalman 
filtering and decentralized Kalman filtering. The 
former uses a Kalman filter to process the 
information of all navigation subsystems centrally. It 
has the disadvantages of high state dimension, heavy 
computational burden, poor fault tolerance, and is not 
conducive to fault diagnosis. The decentralized 
Kalman filter is designed and received attention 
because of its flexibility, small amount of calculation, 
good fault tolerance. The federated filter proposed by 
Carlson has achieved good practical application 
results because of its small calculation, good fault 
tolerance and flexible design. The method uses the 
matrix upper bound technique to process the local 
estimation, and eliminates the correlation between the 
local estimates, so that the local estimation can be 
integrated according to the optimal fusion principle. 
Federal Kalman Filter blocks are shown in Figure 4. 
The basic idea of the Federal Kalman filter design is 
to disperse the processing firstly and then integrate it 
globally, that is, select a subsystem with 
comprehensive information, high output rate and 
reliable reliability as a common reference system 
among non-similar subsystems, and then the common 
reference system combines with other sub-
subsystems, forming several sub-filters, and then 
sends the output of each subsystem to the 
corresponding sub-filter update to obtain the local 
estimation of each sub-filter, and then sends the local 
estimation parameters of the sub-filter to the main-
filter for global filtering. Thereby a global optimal 
estimate is obtained. In this system, the sub-filter 1 is 
responsible for the information fusion of LiDAR and 
GPS, the measurement information is the position and 
velocity measured by LiDAR and IMU; the sub-filter 
2 is responsible for the fusion of IMU and LiDAR 
altimeter, and its measurement information is the 
altitude measured by barometric altimeter; the main 
1236 filter performs information synthesis and 
distribution on each sub-filter, and on the other hand 
feeds back the estimated value of the system error to 
the inertial navigation system to correct its 
accumulated error. Figure 5 represents Data flow 
between controller and mandatory sensor.  

 
Figure 5:   UAV Data flow Diagram  

 
UAV position and heading are sensed with GPS and 
Magnetometer respectively, IMU composed of 
accelerometer and gyroscope from which the attitude 
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information is obtained, UAV basically uses 
Barometric sensor which senses Altitude with change 
in pressure on change in altitude, the barometric 
sensor output is disabled and LiDAR output is given 
to the main controller. Flight controller works in two 
mode, one is Auto mode another is manual mode, in 
Auto mode the UAV hold’s it attitudes in attitude 
mode and proceed to the auto navigation with pre 
uploaded mission in waypoint mode and the altitude 
in stabilize mode, hold in a position for loiter mode, 
whereas UAV is operated to fly manually with FPV 
(first person view) or with RVT (remote video 
terminal). Telemetry systems communicate with 
UAV and GCS (Ground Control Station). Serial port 
data configuration is listed in Table 1.   
 

 
Figure 6: UAV System Hierarchy 

 

 
 

 
Figure 7:  Range finder as Altitmeter 

 
Figure 8:  Relative difference between Range finder Altitude 

and barometric Altitude 
 
CONCLUSION 
 
This paper proposes a designing the landing system 
of UAVs with the laser range finder and it’s also 
describes about accurate altitude measurement with 
redundancy by federated Kalman filter, on testing and 
evaluation the output shows the minimum error 
accumulation. Also, the laser range finder was not 
affected by different object, shape, colour, and texture 
on which its incident, it is not affected by external 
change in temperature pressure and luminous.   
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Abstract - Elementary education is the most significant ingredient for development of and prosperity of any nation. Right to 
education act is a major step towards providing quality elementary education to make human resources of India. It makes 
education as a fundamental right to the children of 6 to 14 years of age.RTE is recognised as a basic human right which 
empowers a person to exercise other human rights.RTE Act is implemented in India on 1st April,2010 all over India except 
Jammu and Kashmir and became one of the 135 countries to implement it. It ensures to provide quality elementary 
education. This study explores the impact of implementation of RTE Act on the enrolment, retention and achievement level 
of students reading in government elementary schools of Kalahandi district of Odisha. It is a descriptive study and researcher 
made questionnaire for Headmaster, school information schedule and interview schedule for SMC members were used for 
collection of data. Main objectives of this study is to find out the impact of RTE Act on enrolment, retention and 
achievement of children of unprivileged groups of society in government elementary schools. Analysis of the data for the 
study reflects that Kalahandi district has made some progress in improving enrolment and achievement of children but it is 
far away from its goal. 
 
Keywords - Right to Education Act; SMC members;   Awareness on RTE; Headmasters; and Teachers. 
 
I. INTRODUCTION 
 
Education is an important aspect for promoting the 
social and economic development of any country. 
Particularly elementary education is the foundation of 
formal education system in India. It is considered as 
the most important input to improve the quality of life 
of society. On 12th December 2002 by 86th 
Amendment Article 21 was amended in order to 
introduce right to education as a fundamental right. 
The new Article 21 (A) promises free and 
compulsory elementary education for 6to 14 years of 
age group of children in such a manner as the state 
may be by law determine. Department of Law and 
Justice, Govt. of India provided “the Right of 
Children to Fee and Compulsory Education, 2009” 
(RCFCE Act, 2009) received the assent of president 
of India on 27th August 2009. India became one of the 
135 countries to make education fundamental right of 
every child, when the right came into force on 1st 
April 2010. On 12th April 2012 Supreme Court of 
India has given verdict regarding constitutional status 
of the Right to Education Act 2009. RTE Act 2009 
provides ripe platform to reach the unreached with 
specific provisions for disadvantaged groups such as 
migrant children, children with special needs or 
disadvantage owing to social, cultural, economical, 
geographical, linguistic, gender or such other factors. 
 
1.1. Objectives of the study 
This study looks into the impact of the RTE Act on 
promoting quality elementary education in Kalahandi 
district with the following objectives:- 
1. To assess the awareness level on the Right to 

Education Act among the SMC members 

ofgovernment elementary schools of Kalahandi 
district. 

2. Toassess the awareness level on Right to 
Education Act among the Headmasters of 
governmentelementary schools of Kalahandi 
district.  

3. Toassess the awareness level on Right to 
Education Act among the teachers of 
governmentelementary schools of Kalahandi 
district. 

1.2 Samples of the Study: 
The sample of the present study constitutes 05 Blocks 
and 02 urban areas of Kalahandi district. 03 Blocks 
and one urban area are selected as per higher female 
literacy rate and 02 Blocks and 01 urban area are 
selected on the basis of lower female literacy rate as 
per census – 2011. The study was conducted on 100 
elementary schools and   200 SMC members of 
Government elementary schools The following table 
indicates the sample of the study. 
                       

 
Table-1 
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1.3 Delimitation of the study: 
This study is delimited to the following aspects:- 
1. Present study is confined to Kalahandi district of 

Odisha. 
2. It will cover only 100 Govt. elementary schools 

from five blocks and two urban areas of 
Kalahandi district. 

3. Schools under the control of school and Mass 
Education Department were considered for the 
study. Schools under the control of Department 
of ST/SC Development were not coming under 
the purview of the study. 

 
II. METHOD OF THE STUDY 
 
This study, which is designed to investigate the 
impact of Right to Education Act on promoting 
quality elementary education in Kalahandi district of 
Odisha, is an impact study of descriptive nature.  So 
the method followed in this study is descriptive 
survey method. 
 
2.1 Development of Research Tools. 
The following data gathering instruments were 
developed by the researcher with the co-operation of 
experts in accordance with the specific need of the 
study and content validity, reliability and usability of 
the tools have been established. 
 
1. Interview schedule for SMC members  
2. Questionnaires for headmasters  
3. Questionnaires for teachers  
4. Questionnaires for field functionaries 
 
III. MAJOR FINDINGS 
 
Major findings of the study are presented in the 
nutshell. 
 
AWARENESS LEVEL OF SMC MEMBERS ON 
RTE ACT 
 58% of SMC members aware about Right to 

Education Act, 2009 and 42% do not aware 
about RTE Act, 2009.Only 28% of SMC 
members out of 200 members opined that they 
have received training on RTE Act. and 72% of 
SMC members did not receive training on RTE 
Act.  

 Regarding the year of implementation of RTE 
Act in India, only 42% of SMC members know 
about it 56% do not aware about its 
implementation year and 2% of SMC members 
do not response on this aspect. 

 Most of the SMC members i.e. 96% expressed 
that they know about children from 6 to 14 years 
of age get free and compulsory education. 

 Out of 200 SMC members, 11% responded that 
there is provision of one class room for one 
teacher, 83.5% of them said they do not aware 
about it.  

 Regarding provision of pupil-teacher ratio (PTR) 
as per RTE norms, 56.5% members of SMC 
respondent that their schools fulfill PTR norms. 

 About 83% of SMC members expressed that 
there is provision of separate toilets for girl 
students. 

 Only 4%said there should be a playground in the 
school as per RTE Act and 96% SMC members 
do not aware about it. 

 96.5% of SMC member aware about the 
provision of clean drinking water for students in 
schools. 

 All most all the SMC members know that text 
books, mid day meals and uniforms are provided 
to students free of cost. 

 95% of SMC members expressed that iron tablets 
and de-worming tablets are provided to students 
and 11% of responded that free eye check up of 
students was done in their schools. 

 Majority of SMC members (more than 80%) said 
that school holds meeting of SMC usually once 
in a month. Only 19.5% SMC members revealed 
that meeting of SMC held in full moon day and 
80.5% said that SMC meeting held on any day of 
the month as desired by the H.M. of the School. 
It is found that participation of SMC members in 
the meeting is not frequent and irregular.  

 Maximum SMC members (56%) expressed that 
H.M. of the school do not convey learning 
progress of student in SMC meeting. 

 Regarding preparation of School Development 
plan for the school, 63.5% SMC members do not 
have knowledge about it, 29% of SMC member 
know about it and 7.5% SMC members do not 
respond to it. 

 61% of SMC members do not participate in 
preparation of school development plan (SDP) of 
school. Majority of SMC members do not aware 
about the contents and particulars on preparation 
of SDP. 

 Awareness level of Teachers on RTE Act, 2009 
 66% of teachers received teachers training on 

Right to Education Act, 2009 and 34% of the 
teachers do not receive any training on RTE Act 
provided by SSA. 

 Regarding special provision provided to ST, SC 
and disadvantaged section of schools, all most all 
teachers aware about the  provision free text-
books, mid day meals, free uniforms to such 
students. 

 Only 57% of teachers aware about the provision 
of stipend to ST/SC students, 42% of teachers 
know about provision of Reading writing 
materials to weaker students and 13% of them 
have knowledge about provision of escort 
allowance to CWSN students. 

 All most all of the teachers responded that free 
coaching is not provided to ST/SC and 
disadvantaged students in the school. 
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 72% of teachers have oriented on inclusive 
education and 28% teachers do not get training 
on inclusive education. 

 Only 66% of teachers aware about the minimum 
qualification for a teacher as per RTE Act where 
as 34% teachers do not aware about it. 

 It is observed that, maximum teachers are not 
aware about the importance of age appropriate 
class admission for dropout and never enrolled 
children of the village. Maximum teachers (66%) 
admit that they take steps for age appropriate 
admission through only meetings of school 
management committee (SMC) and Parents 
Teacher Association (PTA). Only 27% of 
teachers take steps by door-to-door survey in the 
village to bring the children to school. 

 Only 4% of teachers admit that their schools 
provide special training to students admitted 
under age appropriate class and maximum 96% 
teachers expressed that their schools do not 
provide any special training to such students. 

 All most all the teachers adopt CCE method to 
evaluates children’s learning progress. It is 
observed that only scholastic aspects of the 
children are evaluated and other co-scholastic & 
social aspects of children are not evaluated by 
the teachers. 

 Maximum teachers (74%) complete curriculum 
in specified time as per RTE Act and 26% of 
teachers do not complete curriculum in specified 
time. 

 All most all teachers aware about the prohibition 
of physical punishment and mental harassment to 
children in the school, so they do not practice 
such act in schools. 

 Maximum 67% of teachers follow activity based 
classroom teaching in the school and 33% of 
teachers do not follow activity based class room 
teaching in the school. 

 
Awareness on implementation of RTE Act among 
Headmasters: 
 Majority of HMs i.e. 86% receives training on 

RTE Act, 2009 and only 14% of HMs do not 
orient on RTE Act. 

 Majority of HMs i.e. 89% want further 
orientation on RTE Act, 2009. It shows that 
maximum HMs do not have sufficient 
knowledge on RTE Act. 

 All HMs are aware that charging fees from 
student is prohibited as per RTE Act, 2009.  

 Only 56% of HMs take admission of out of 
School children (both dropout and never enrolled 
children) in school as per class appropriate to 
their age and 44% of them do not take admission 
of such children in the school. 

 It is found that during the year 2014-15 to 2016-
17 only 127 number of out of school children 

admitted in the schools as per age appropriate 
class. 

 RTE Act stipulates that there should be 
arrangement of special training to the out of 
school children admitted in the school to enhance 
their learning level as per with other students. 
But all most all HMs do not provide special 
training to such children who took admission as 
per age appropriate class. 

 Only 31% of HMs are aware about the provision 
of admission of children from another school 
without transfer certificate and maximum HMs 
(69%) do not allow the children of other school 
to admit in the school without transfer certificate. 

 All most all HMs allow students to transfer to 
another school to complete elementary classes 
for any reason. 

 Maximum HMs (71%) do not take admission of 
a child 6 to 14 years of age without age proof in 
their school and only 29% of HMs take 
admission to children without age proof. 

 63% of HMs admits a child in the school who 
comes after the extended date line of admission 
with permission of concerned BEOs. 

 94% of HMs do not expel or hold back any 
student as per RTE Act and only 6% of HMs 
admits that they hold back student in the same 
class. 

 All most all HMs stated that no child of their 
school appear as pass any board examination to 
enter into next higher class. 

 Maximum 97% of HMs constitutes a school 
management committee (SMC) in the school as 
stipulated in RTE Act. 

 All the HMs reported that SMC monitors 
working of the school when they come to school 
in a month to attend monthly meeting. 

 Maximum 88% of HMs prepared School 
Development Plan (SDP) for their schools with 
the help of SMC and only 12% of HMs does not 
prepare SDP for their schools. 

 77% of HMs hold SMC meeting regularly in 
every month and only 2% of HMs do not hold 
SMC meeting regularly in the school. 

 Maximum HMs (64%) reported that SMC 
monitors utilization of grants received by the 
school from SSA. 

 98% of HMs constitutes parents Teacher 
Association (PTA) in school and 2% of HMs 
does not constitute PTA in their schools. Out of 
which 72% HMs hold PTA meeting twice in a 
year and 26% HMs hold PTA meeting once in a 
year. 

 Maximum qualifications of teachers as 
prescribed by RTE Act, 2009 and 31% do not 
know about it. 

 Maximum HMs (93%) aware about the method 
of evaluation of learning (i.e. CCE method) as 
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laid down in RTE Act and 7% of HMs do not 
have proper knowledge about CCE method. 

 53% of HMs apprises the SMC members about 
the progress in learning of students in SMC 
meeting and 47% HMs do not apprise the SMC 
members about the progress in learning of 
students. 

 Only 48% of HMs is aware about the number of 
working days in an academic year in primary 
school as well as UP School as stipulated in 
norms and standards of RTE Act, 2009 and more 
then half of HMs do not have proper knowledge 
on it. 

 Maximum HMs (59%) do not aware about 
instructional hours in an academic year for 
primary schools as per norms and standards of 
RTE Act, 2009 and only 41% of them know 
about it. Whereas 63% of HMs do not aware 
about number of instructional hours in an 
academic year for upper primary school and only 
37%. HMs do have proper knowledge on it. 

 Awareness level of Field Functionaries of SSA 
on RTE Act, 2009 

 Maximum block level field functionaries 
(73.3%) oriented on RTE Act, 2009 at district 
level, 20% of them receive training on RTE Act 
at state level and 6% of field functionaries do not 
receive any training on RTE Act, 2009. 

 About 86% of BEOs, ABEOs & BRCCs think 
that all field functionaries are aware about RTE 
Act, 2009. 

 66.6% of block level field functionaries 
responded that education standing committees 
are formed in all gram panchayats of their 
jurisdiction are only 33.4% of them said 
education standing committees are not formed in 
all GPs of their jurisdiction. 

 Maximum block level field officers (60% )  state 
that there is grievance redressal mechanism for 
RTE complaints functional at Block level and 
40% of them do not aware about it. 

 All most all field functionaries of Block level 
attend meeting at District Level on various 
aspects of RTE Act, 2009. Out of them, 86.6% 
attend meeting on banning corporal punishment, 
73.3% attend meeting on 25% reservation in 
entry class in private schools, 86.6% attend on 
detention policy & CCE method of evaluation. 

 About 53.3% block level field officers aware 
about special training for students of age 
appropriate class and 46.7% do not aware about 
it. 

 Maximum block level field officers (80%) aware 
about admission of children in school in any time 
of the year. 

 Maximum field officers (60%) of block level 
know about local authority as per RTE Act and 
40% do not aware about it. 

 

Awareness Level of CRCCs on RTE Act, 2009 
 About 72.72% CRCCs receive training on RTE 

Act at Block level and 27.28% CRCCs orient 
about RTE Act at district level. 

 Maximum CRCCs (63.63%) think that all field 
functionaries are not aware about RTE Act, 2009 
and only 36.36% CRCCs think that all field 
functionaries are aware about it. 

 54.54% CRCCs reported that an education 
standing committee, which is designated as local 
authority at GP Level, is formed in all GPs of 
their jurisdiction where as 45.46% CRCCs state 
that it is not formed in all GPs of their 
jurisdiction. 

 Accordingly to 81.81% of CRCCs there is no 
grievance redressal mechanism for RTE 
complaints functional at GP Level and 18.19% 
CRCCs do not aware about it. 

 Only 36.36% CRCCs know about local authority 
as prescribed in RTE Act and 63.64% CRCCs do 
not have proper knowledge about the local 
authority. 

 All most all CRCCs state that they attend 
meeting at District Level on banning corporal 
punishment, 81.81% CRCCs attend meeting on 
25% reservation in entry class for disadvantaged 
and weaker sections children in private unaided 
schools as per Section 12 (1) (C) of RTE Act, 
2009. 

 68.18% CRCCs attend district level meeting on 
detention policy and 59.10% CRCCs attend 
meeting on special training for students of age 
appropriate class. 

 
IV. EDUCATIONAL IMPLICATION 
 
For significant and sustainable improvement of 
elementary education it is drastically required to 
implement the RTE Act in an effective manner. One 
of the important aspects of this research study is to 
provide some input in the shape of innovative ideas 
or ways for the effective implementation of RTE Act. 
Some of the educational implications of this study are 
discussed as follows:- 
By knowing the impact of RTE Act on enrolment, 
retention and achievement of students, the 
implementation authority can develop suitable 
strategies to meet the challenges in implementation 
RTE Act, 2009. The outcome of this study will be 
utilized to resolve various problems and will help to 
formulate different activities for promoting quality 
elementary education in Kalahandi district. This 
study will motivate to all field functionaries 
especially DEO, BEOs, ABEOs and CRCCs to focus 
more on continuous and systematic academic 
monitoring of elementary schools for effective 
implementation of RTE Act. The results of this study 
may be consider as a base record and further research 
can be undertaken with extending sample area.  
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V. CONCLUSION 
 
 It is clear from the findings of the present research 
study, it is concluded that RTE Act, 2009 has 
marginal impact on promoting quality elementary 
education in Govt. elementary Schools of Kalahandi 
district. After the seven years of its implementation, 
several aspects of RTE Act has not been achieved so 
far in the district. Education is a continuous and 
creative process, which empowers the child to make 
endeavors to progress of self, society and the nation. 
In this connection, Right to Education Act is an 
important historic Act which certainly revamps the 
elementary education of the country. RTE Act aims 
to provide quality elementary education to 6-14 years 
of children. The provisions of RTE Act cover most of 
the parameters of quality elementary education and 
government has implemented this Act in true spirit 
from 1st April 2010. 
However, it is clear from the findings of the present 
research study, it is concluded that RTE Act, 2009 
has marginal impact on promoting quality elementary 
education in Govt. Elementary Schools of Kalahandi 
district. After the seven years of its implementation, 
several aspects of RTE Act has not been achieved so 
far in the district. It is quite depressing to find out 
that, majority of stakeholders are not fully aware and 
not understand completely various provisions of RTE 
Act stakeholders include SMC members, teachers, 
headmasters and field functionaries of SSA of the 
Kalahandi district, who have pivotal to play for the 
effective implementation of RTE Act in the district 
level awareness about various provisions of this Act.      
   . . 
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Purpose: Hypertriglyceridemia (HTG) accounts for 9% of the admissions related to acute pancreatitis. Literature on hypertriglyceridemia-
induced pancreatitis (HTP) is limited to small case-control studies.  This study aims to investigate features of HTP in a South Australian 
population.  
Methods and Results: A retrospective analysis between January 2016 and August 2020 of patients admitted with HTP was conducted at 
three tertiary centre hospitals in South Australia.  A total of thirty-seven patients identified. HTP patients were young (mean age 42.5 +/- 
10.7 years, median 42.3) with an average triglyceride level of 29.3 +/- 22.5 mmol/L on admission. There were slightly more males than 
females (n = 20 vs n= 17) with 81% of the patients beingdiabetic. It was found that HTP had a high incidence of readmission rate of 40% 
and 24% required ICU admission. Multiple linear regression analysis found age to be a predictor of readmission (p = 0.032), but no other 
demographic or disease parameter was statistically significantly correlated with primary outcomes. 
Conclusion: HTP patients had high readmission rates, with increasing age being predictive of higher readmissions. However, prospective 
observational multi-centre studies are needed to increase sample size and define predictors/outcomes more accurately.   
 
Keywords - Hypertriglyceridemia; Pancreatitis; Outcome; Readmission Rate; Predictors of Severity. 
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Abstract - In this paper we have presented some properties of quasi-ideals in ternary semigroups. We have presented some 
definitions and prepositions on quasi-ideals and minimal quasi-ideals in a ternary semigroup. 
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I. INTRODUCTION 
 
F.M. Sioson 7 introduced the notion of a regular 
ternary semigroup and quasi-ideal in a ternary 
semigroup. Banach 9  showed by an example that a 
ternary semigroup does not necessarily reduce to an 
ordinary semigroup. J. Los 9 showed that any 
ternary semigroup may be embedded in an ordinary 
semigroup in such a way that the ternary operation in 
the ternary semigroup is a extension of the binary 
operation in the ordinary semigroup. 
 
II. BACIC CONCEPTS 
 
DEFINITION 2.1.  A ternary semigroup is a non-
empty set S together with a ternary operation which 
has the property of association: abc de
a bcd e ab cde  
for all a, b, c and d in S.   
DEFINITION  2.2.  A non-empty set T of a ternary 
semigroup S is called a subsemigroup of S iff 
a ∈ T, b ∈ T and c ∈ T imply abc ∈ T.   
DEFINITION  2.3.  An element e of a ternary 
semigroup S is called: 
𝒊  left identity of 𝑺 iff 𝒆𝒆𝒂 𝒂for all 𝒂 in 𝑺 
ii  right identity of S iff aee afor all a in S 
iii  lateral identity of S iff eae a for all a in S 
iv two sided identity of S iff e is left and right 

identity of S 
v  identity of S iff e is left, right and lateral identity 

of S.   
DEFINITION  2.4.  An element z of ternary 
semigroup S is called a zero element of S iff  zab
zza zaz azb abz azz z for all a, b in S. 
Let S any ternary semigroup and 1 a fixed element in 
S. We extend the ternary operation of S to S ∪ 1 
defining 111 1 and 11a 1a1 a11 afor all a 
in S. In this way we have attached to S the identity 
element 1. Similarly we attach to S the zero element 0 
defining 000 0ab a0b ab0 0 for all a, b, c 
in S. So we have:                                 

 
DEFINITION  2.5.An element e of a ternary 
semigroup S is called idempotent iff eee e. 
It is clear that a zero element and identity are 
idempotent elements. The converse is not true in 

general. The sets  0 , 1  and e , where e is an 
idempotent element, are ternary subsemigroups of S. 
DEFINITION  2.6.  A non-empty subset A of a 
ternary semigroup S is called: 
i  left ideal of S iff SSAA 
ii  right ideal of S iff ASSA 
iii  lateral ideal of S iff SASA 
iv  two sided ideal of S iff A is a left and right ideal 

of S 
v  ideal of S iff A is a left, right and lateral ideal of 

S.   
DEFINITION  2.7.An ideal I of a ternary 
semigroupSwith a zero element0is calledproper 
iffI 0 andI S. 
PREPOSITION  2.8.Let S be a ternary semigroup, L a 
left ideal of S, R a right ideal of S and M a lateral 
ideal of S. Then, LMR is a two sided ideal of S. 
Moreover RML   R ∩ M ∩ L.   
PROOF.  Let a ∈ L, b ∈ M, c ∈ R and s , s ∈ S. 
Then, s s abc s s a bc ∈ LMR since s s a ∈ L 
due to the fact that L is a left ideal of S. Thus LMR is 
a left ideal of S. We have also that abc s s
ab cs s ∈ LMR since cs s ∈ R due to the fact that 
R is a right ideal of S. Thus LMR is a right ideal of S. 
Now let we show that RML   R ∩ M ∩ L. Let 
a ∈ R, b ∈ M and c ∈ L. Then, abc ∈ R since R is a 
right ideal of S. We have also that abc ∈ M since M is 
a lateral ideal of S. On the other side abc ∈ L since L 
is a left ideal of S. This implies that abc ∈ R ∩ M ∩ L. 
DEFINITION  2.9.  A ternary semigroup S is called 
regular iff for all a ∈ Sexists x, y ∈ S such that 
a axaya. 
 
III. QUASI-IDEALS IN TERNARY 
SEMIGROUPS 
 
DEFINITION  3.1.    A non-empty subset Q of a 
ternary semigroup S is called a quasi-ideal of S iff 
QSS ∩ SQS ∩ SSQQ and QSS ∩ SSQSS ∩ SSQQ.   
PREPOSITION  3.2.   Every left ideal L of a ternary 
semigroup S is a quasi-ideal of S. 
PROOF.   Let a ∈ LSS ∩ SLS ∩ SSL. Then, it follows 
that a ∈ SSL. On the other handSSLL since L is a 
left ideal of S. Hence a ∈ L, thus LSS ∩ SLS ∩ SSLL. 
Then, it is clear that LSS ∩ SSLSS ∩ SSLL.   
In a similar way one can prove that: 
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PREPOSITION  3.3.Every right ideal R [ lateral ideal 
M, ideal I ] of a ternary semigroup S is a quasi-ideal 
of S.   
Let S is a ternary semigroup without a zero element 
0. Then, a quasi-ideal Q is called properiffQ S.  
PREPOSITION  3.4.  Every quasi-ideal Q of a 
ternary semigroup S is a ternary subsemigroup of S.   
PROOF.   Since Q is a quasi-ideal of S we have 
Q QSS ∩ SQS ∩ SSQQ. 
PREPOSITION  3.5.  The intersection of a right ideal 
R, lateral ideal M and left ideal L of a ternary 
semigroup S is a quasi-ideal of S. 
PROOF.By Preposition 2.8.RMLR ∩ M ∩ L. 
Whence, the intersection R ∩ M ∩ L is not empty. 
Since R ∩ M ∩ L SS ∩ S R ∩ M ∩ L S ∩
SS R ∩ M ∩ L RSS ∩ SMS ∩ SSLR ∩ M ∩ L and 
R ∩ M ∩ L SS ∩ SS R ∩ M ∩ L SS ∩ SS R ∩ M ∩

L RSS ∩ SSMSS ∩ SSLR ∩ M ∩ L we have that 
R ∩ M ∩ L is a quasi-ideal of S. 
PREPOSITION  3.6.  The intersection of a quasi-
ideal Q and a ternary subsemigroupT of a ternary 
semigroup S is either empty or a quasi-ideal of T.               
PROOF.If T ∩ Q is not empty, then T ∩ Q is a subset 
of T such that T ∩ Q TT ∩ T T ∩ Q T ∩ TT T ∩
Q T T,  T ∩ Q TT ∩ TT T ∩ Q TT ∩ TT T ∩
Q T T,  T ∩ Q TT ∩ T T ∩ Q T ∩ TT T ∩
Q  QTT ∩ TQT ∩ TTQQ and T ∩ Q TT ∩
TT T ∩ Q TT ∩ TT T ∩ Q QTT ∩ TTQTT ∩
TTQQ. These imply that T ∩ Q is a quasi-ideal of T.  
PREPOSITION  3.7.  The intersection of a quasi-
ideal Q and a ternary subsemigroup B of a ternary 
semigroup S with zero 0, is a quasi-ideal of B.   
The proof is similar to that of Preposition 3.8. 
PREPOSITION  3.8.  Let e be an idempotent element 
of  a ternary semigroup S and R, M, L a right ideal, 
lateral ideal and left ideal of S, respectively. Then, 
Ree, eeL and eeMee are quasi-ideals of S.  
PROOF.It suffices to show that Ree R ∩
SeS ∪ SSeSS ∩ See, eeL eeS ∩ SeS ∪ SSeSS ∩

Land eeMee eSS ∩ M ∩ SSe. Let x ∈ Ree. 
Then,x aee, a ∈ R. Thus, x ∈ R and x ∈ See. 
Moreover, x ∈ SeS and x aee aeeee ∈ SSeSS. It 
means that x ∈ SeS ∪ SSeSS. Thus, x ∈ R ∩
SeS ∪ SSeSS ∩ Seewhich imply that Ree  R ∩
SeS ∪ SSeSS ∩ See. Now, let x ∈ R ∩ SeS ∪

SSeSS ∩ See. It means that x ∈ R ∩ See andx ∈
SeS ∪ SSeSS. Then, x aee, a ∈ S. Hence, x
aee aeeee xee ∈ Ree. This imply R ∩
SeS ∪ SSeSS ∩ See  Ree. Similarly, we show that 

eeL eeS ∩ SeS ∪ SSeSS ∩ L. Now, let we show 
that eeMee eSS ∩ M ∩ SSe. Let x ∈ eeMee. Then, 
x eeaee, a ∈ M. Whence, x ∈ eSS ∩ SSeandx ∈ M. 
It follows that x ∈ eSS ∩ M ∩ SSe. It implies that 
eeMee  eSS ∩ M ∩ SSe.  Now, let x ∈ eSS ∩ M ∩
SSe. This imply x ∈ eSS ∩ SSe and x ∈ M. Thus, 
x eab and x cde with a, b, c, d ∈ S. Then, 
eexee eeeabee eabee cdeee cde xwhich 
imply thatx ∈ eeMee. Hence, eSS ∩ M ∩
SSe  eeMee.   

PREPOSITION  3.9.  Every quasi-ideal Q of a 
ternary semigroup � is an intersection of a left ideal 
� ∪ 𝐒𝐒𝐐, lateral ideal � ∪ 𝐒𝐐𝐒 ∪ 𝐒𝐒𝐐𝐒𝐒 and right 
ideal � ∪ 𝐐𝐒𝐒 of �.       
PROOF.   The inclusion Q Q ∪ SSQ ∩
Q ∪ SQS ∪ SSQSS ∩ Q ∪ QSS  is clear. 

Converseley, let a an element of the intersection 
Q ∪ SSQ ∩ Q ∪ SQS ∪ SSQSS ∩ Q ∪ QSS . 

Since Q is a quasi-ideal of S, the second case implies 
a ∈ SSQ ∩ SQS ∪ SSQSS ∩ QSSQ. Thus, Q ∪
SSQ ∩ Q ∪ SQS ∪ SSQSS ∩ Q ∪ QSS Q.   
PREPOSITION  3.10.  A non-empty subset of a 
ternary semigroup 𝐒 is a quasi-ideal of  𝐒 iff and only 
iff it is an intersection of a left ideal, lateral ideal and 
right ideal of 𝐒.   
PROOF.   Let L ⋃ q .∈  For all s , s ∈ S and for 
all a ∈ L we have a ∈ q  for any q ∈ Q. If a
qthen s s a s s q ∈ q ⋃ q L∈ . If 
a ∈ SSq we have a s s q ku s , s ∈ S. Hence, 
s s a s s s s q s s s s q ∈
SSq q ⋃ q L.∈  Thus, L is a left ideal of S. 
Now, let M ⋃ q .∈  For all s , s ∈ S and for all 
a ∈ M we have a ∈ q  for any q ∈ Q. If a q then 
s as s qs ∈ SqS q ⋃ q∈ M. If 
a ∈ SqSthen a s qs  with s , s ∈ S. Then, we 
have s as s s qs s ∈ SSqSS q  M. If 
a ∈ SSqSSthen a s s qs s . Therefore, s as
s s s qs s s
s s s q s s s  SqS q M. Thus, M is a 

lateral ideal of S. Let R ⋃ q .∈  For all s , s ∈ S 
and for all a ∈ Rwe have a ∈ q  for any q ∈ Q. If 
a q then as s qs s ∈ qSS q  R. If 
a ∈ qSS then a qs s  with s , s ∈ S. Whence, 
as s qs s s s qs s s s ∈ qSS q  R. 
This mean that R is a right ideal of S. It is clear that 
QL ∩ M ∩ R. Let we show the next incusion. On the 
other hand, by set operations we have L ∩ M ∩ L
Q ∪ QSS ∩ Q ∪ SQS ∪ SSQSS ∩ Q ∪ SSQ Q ∪
QSS ∩ SQS ∪ SSQSS ∩ SSQ Q. Therefore, 

Q L ∩ M ∩ R. 
Conversely, suppose that Q L ∩ M ∩ R where L is a 
left ideal of S, M is a lateral ideal of S and R is a right 
ideal of S. Then, SSQ ∩ SQS ∩ QSS SS L ∩ M ∩
R ∩ S L ∩ M ∩ R S ∩ L ∩ M ∩ R SSSSL ∩ SMS ∩
RSSL ∩ M ∩ R Q and SSQ ∩ SSQSS ∩ QSS
SS L ∩ M ∩ R ∩ SS L ∩ M ∩ R SS ∩ L ∩ M ∩
R SSSSL ∩ SSMSS ∩ RSSL ∩ M ∩ R Q. Hence, 
Q L ∩ M ∩ R is a quasi-ideal of S.   
PREPOSITION  3.11.  If 𝐐 ёshtё is a proper quasi-
ideal of a ternary semigroup 𝐒 with zero 𝟎 such that 
𝐐 does not contain left  lateral, right  ideals of 𝐒, 
𝐒𝐒𝐐 ∩ 𝐒𝐐𝐒𝐐, 𝐒𝐐𝐒 ∩ 𝐐𝐒𝐒𝐐 and 𝐒𝐒𝐐 ∩ 𝐐𝐒𝐒𝐐, 
then 𝐒𝐒𝐐 𝐐𝐒𝐐,𝐐𝐒𝐒  is a proper left  lateral, right  
ideal of 𝐒. 
PROOF.Let we show that SSQ is a proper left ideal of 
S. Suppose that SSQ 0. Then SSQ 0Q which is 
not possible because Q does not contain left ideals. If 
SSQ S then SSQ ∩ SQS ∩ QSS S ∩ SQS ∩ QSS
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SQS ∩ QSSQ which is a contradiction. Now, let we 
show that SQS is a proper lateral ideal of S. If 
SQS 0 then SQS 0Q which is a contradiction 
because Q does not contain lateral ideals of S. If 
SQS S then SSQ ∩ SQS ∩ QSS SSQ ∩ S ∩ QSS
SSQ ∩ QSSQ which is a contradiction Let we show 
that QSS is a proper right ideal. If QSS 0 athen 
QSS 0Q which is not possible. If QSS S then 
SSQ ∩ SQS ∩ QSS SSQ ∩ SQS ∩ S SSQ ∩ SQSQ 
which could not happen as it contradicts the given 
condition. 
Let X be a non-empty subset of a ternary semigroup 
S. The quasi-ideal of 𝐒 generated by 𝐗 is the 
intersection X  of all quasi-ideals of S containing X, 
which in fact it is a quasi-ideal of S. ( Certainly, X  
is contained in every quasi-ideal of S containing X ). 
If the subset X consists in a single element x, then 
x  is called the principal quasi-ideal of 𝐒 generated 

by 𝐱.  
THEOREM  3.12.  If 𝐗 is any non-empty subset of a 
ternary semigroup 𝐒, then 𝐗 ∪ 𝐒𝐒𝐗 ∩ 𝐗 ∪ 𝐒𝐗𝐒 ∪
𝐒𝐒𝐗𝐒𝐒 ∩ 𝐗 ∪ 𝐗𝐒𝐒  is a quasi-ideal 𝐗 𝐪 of 𝐒 
generated by 𝐗.   
PROOF. D X ∪ SSX ∩ X ∪ SXS ∪ SSXSS ∩
X ∪ XSS  is a quasi-ideal of S containing X, therefore 
X D. On the other hand, the quasi-ideal Q X  

of S has the form X Q Q ∪ SSQ ∩
Q ∪ SQS ∪ SSQSS ∩ Q ∪ QSS . This and the 

inclusion XQ imply D X ∪ SSX ∩ X ∪ SXS ∪
SSXSS ∩ X ∪ XSS  Q ∪ SSQ ∩ Q ∪ SQS ∪
SSQSS ∩ Q ∪ QSS X . Whence, we have 
X D.   

REMARK  3.13.    1. The principal quasi-ideal x  
of a ternary semigroup S generated by the element x 
of S has the form x x ∪ SSx ∩ x ∪ SxS ∪
SSxSS ∩ x ∪ xSS ∗  
2. Let X be a non-empty subset of a ternary 
semigroup S and x an element of S. Then, it easy to 
prove that X X ∪ SSX ∩ SXS ∪ SSXSS ∩ XSS  
and x x ∪ SSx ∩ SxS ∪ SSxSS ∩ xSS . Since  
X X ∪ SSX, X X ∪ SXS ∪ SSXSSand 
X X ∪ XSS are the left ideal, lateral ideal and the 

right ideal of  S generated by Xrespectively,  
Preposition 3.11. implies X X ∩ X ∩ X . 
Therefore. ∗  implies 𝑥 𝑥 ∩ 𝑥 ∩ 𝑥  
where 𝑥 𝑥 ∪ 𝑆𝑆𝑥, 𝑥 𝑥 ∪ 𝑆𝑥𝑆 ∪ 𝑆𝑆𝑥𝑆𝑆 and 
𝑥 𝑥 ∪ 𝑥𝑆𝑆 are the left principal ideal, lateral 

principal ideal and the right principal ideal of  iS 
generated by 𝑥. 
THEOREM  3.14.  A subset 𝐐 of a regular ternary 
semigroup 𝐒 is a quasi-ideal of 𝐒 iff and only iff 
𝐐𝐒𝐐𝐒𝐐 ∩ 𝐐𝐒𝐒𝐐𝐒𝐒𝐐  𝐐.   
PROOF.Let S be a regular ternary semigroup and Q a 
quasi-ideal of S. Then, QSQSQ ∩ QSSQSSQ  SSQ,
QSQSQ ∩ QSSQSSQ  QSS and QSQSQ ∩
QSSQSSQ  SQS ∪ SSQSS, therefore QSQSQ ∩
QSSQSSQ  SSQ ∩ SQS ∪ SSQSS ∩ QSS  Q. 

Conversely, let S be a regular ternary semigroup and 
Q a subset of S such that QSQSQ ∩
QSSQSSQ  Q.Then, QSS ∩ SQS ∪ SSQSS ∩ SSQ
QSS SQS ∪ SSQSS SSQ QSS SQS SSQ ∪
QSS SSQSS SSQ  QSQSQ ∪ QSSQSSQ  Q.  

THEOREM  3.15.  If 𝐒 is a regular ternary semigroup 
and 𝐐𝟏,𝐐𝟐,𝐐𝟑 are quasi-ideals of 𝐒, then  𝐐𝟏𝐐𝟐𝐐𝟑 is 
a quasi-ideal of 𝐒.  
PROOF. Q Q Q S Q Q Q S Q Q Q ∪
Q Q Q SS Q Q Q SS Q Q Q
Q Q Q S Q Q Q S Q Q Q ∪
Q Q Q S SQ Q Q S SQ Q Q Q Q Q .   

THEOREM  3.16.   If for every quasi-ideal 𝐐 of a 
ternary semigroup 𝐒,𝐐𝟑 𝐐, then 𝐒 is a regular 
ternary semigroup.  
PROOF.Let R a right ideal of S, M a lateral ideal of S, 
and L a left ideal of S. Since R ∩ M ∩ L is a quasi-
ideal of S we have R ∩ M ∩ L R ∩ M ∩ L
R ∩ M ∩ L R ∩ M ∩ L R ∩ M ∩ L  RML. On the 

other hand, RML  R ∩ M ∩ L. Thus, RML R ∩
M ∩ L. This mean that Sis regular.  
 
IV. MINIMAL QUASI-IDEALS  IN  TERNARY  
SEMIGROUPS 
 
DEFINITION  4.1  A quasi-ideal 𝑸 of a ternary 
semigroup 𝑺 is called minimal iff 𝑸 does not contain 
proper quasi-ideals of 𝑺.    
THEOREM  4.2.  A quasi-ideal of a ternary 
semigroup  𝐒 minimal iff and only iff it is an 
intersection of a minimal left ideal 𝐋 , a minimal right 
ideal 𝐑, and a minimal lateral ideal 𝑴 of 𝐒. 
PROOF.   Suppose that 𝑄 is a quasi-ideal of a ternary 
semigroup 𝑆 and 𝑄 𝑅 ∩𝑀 ∩ 𝐿 where 𝑅, 𝐿 and M 
are minimal right ideal, minimal left ideal and 
minimal lateral idealof a ternary semigroup 𝑆, 
respectively. Now, let we show that 𝑄 is minimal. If 
𝑄  is a quasi-ideal of a ternary semigroup 𝑆 which is 
contained in 𝑄,then 𝑆𝑆𝑄 𝑆𝑆𝑄𝑆𝑆𝐿𝐿, 
𝑄 𝑆𝑆𝑄𝑆𝑆𝑅𝑆𝑆𝑅 and 𝑆𝑄 𝑆 ∪ 𝑆𝑆𝑄 𝑆𝑆 𝑆𝑄𝑆 ∪
𝑆𝑆𝑄𝑆𝑆  𝑆𝑀𝑆 ∪ 𝑆𝑆𝑀𝑆𝑆  𝑀. Since 𝑆𝑆𝑄 , 𝑄 𝑆𝑆 and 
𝑆𝑄 𝑆 ∪ 𝑆𝑆𝑄 𝑆𝑆are left ideal, right ideal and lateral 
ideal, respectively, then by minimality of 𝐿, 𝑅 and 𝑀 
we have 𝑆𝑆𝑄 𝐿, 𝑄 𝑆𝑆 𝑅 and 𝑆𝑄 𝑆 ∪ 𝑆𝑆𝑄 𝑆𝑆
𝑀. Therefore, we find that 𝑄 𝑅 ∩𝑀 ∩ 𝐿 𝑆𝑆𝑄 ∩
𝑆𝑄 𝑆 ∪ 𝑆𝑆𝑄 𝑆𝑆 ∩ 𝑄 𝑆𝑆𝑄 .Then, we have 𝑄𝑄  

and 𝑄 𝑄, thus 𝑄 𝑄 . Hence, 𝑄 is a minimal 
quasi-ideal of a ternary semigroup 𝑆.  
Conversely, let 𝑎 ∈ 𝑄 where 𝑄 is a minimal quasi-
ideal of a ternary semigroup 𝑆. We have 𝑆𝑆𝑎 ∩
𝑆𝑎𝑆 ∪ 𝑆𝑆𝑎𝑆𝑆 ∩ 𝑎𝑆𝑆 is a quasi-ideal of 𝑆 by 

Preposition 3.11. Then 𝑆𝑆𝑎 ∩ 𝑆𝑎𝑆 ∪ 𝑆𝑆𝑎𝑆𝑆 ∩
𝑎𝑆𝑆𝑆𝑆𝑄 ∩ 𝑆𝑄𝑆 ∪ 𝑆𝑆𝑄𝑆𝑆 ∩ 𝑄𝑆𝑆𝑄. By the 
minimality of 𝑄 we find 𝑆𝑆𝑎 ∩ 𝑆𝑆 ∪ 𝑆𝑆𝑎𝑆𝑆 ∩
𝑎𝑆𝑆 𝑄.let we show that 𝑆𝑆𝑎 is a minimal left ideal 
of 𝑆.If 𝐿 is a left ideal of a ternary semigroup 𝑆 which 
is contained in 𝑆𝑆𝑎, then 𝐿 ∩ 𝑆𝑎𝑆 ∪ 𝑆𝑆𝑎𝑆𝑆 ∩
𝑎𝑆𝑆𝑆𝑆𝑎 ∩ 𝑆𝑎𝑆 ∪ 𝑆𝑆𝑎𝑆𝑆 ∩ 𝑎𝑆𝑆 𝑄, but 
𝐿 ∩ 𝑆𝑎𝑆 ∪ 𝑆𝑆𝑎𝑆𝑆 ∩ 𝑎𝑆𝑆 is a quasi−ideal of a 
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ternary semigroup 𝑆 and by the minimality of  𝑄 we 
have 𝐿 ∩ 𝑆𝑎𝑆 ∪ 𝑆𝑆𝑎𝑆𝑆 ∩ 𝑎𝑆𝑆 𝑄, whence 𝑄𝐿. 
Now, we have 𝑆𝑆𝑎𝑆𝑆𝑄𝑆𝑆𝐿𝐿. Then, by 
inclusion 𝑆𝑆𝑎𝐿 and 𝐿𝑆𝑆𝑎 we have 𝑆𝑆𝑎 𝐿. 
Thus, 𝑆𝑆𝑎 is a minimal left ideal of a ternary 
semigroup 𝑆. Similarly, we can prove the minimality 
of the right ideal 𝑎𝑆𝑆 and lateral ideal 𝑆𝑎𝑆 ∪ 𝑆𝑆𝑎𝑆𝑆.    
PREPOSITION  4.3.  Every minimal lateral ideal of a 
ternary semigroup 𝑺 is a minimal ideal of 𝑺.   
PROOF.   Let 𝑀 be a minimal lateral ideal of 𝑆. We 
have to show that 𝑀 is a minimal ideal of𝑆. Let 
𝑚 ∈ 𝑀. Then, 𝑆𝑚𝑆 ∪ 𝑆𝑆𝑚𝑆𝑆is a lateral ideal of 𝑆 
and 𝑆𝑚𝑆 ∪ 𝑆𝑆𝑚𝑆𝑆  𝑆𝑀𝑆 ∪ 𝑆𝑆𝑀𝑆𝑆  𝑀. Since 𝑀 
is minimal we have 𝑀 𝑆𝑚𝑆 ∪ 𝑆𝑆𝑚𝑆𝑆. Now, 
𝑀𝑆𝑆 𝑆𝑚𝑆 ∪ 𝑆𝑆𝑚𝑆𝑆 𝑆𝑆 𝑆𝑚𝑆 𝑆𝑆 ∪
𝑆𝑆𝑚𝑆𝑆 𝑆𝑆  𝑆𝑚𝑆 ∪ 𝑆𝑆𝑚𝑆𝑆  𝑀 and 𝑆𝑆𝑀
𝑆𝑆 𝑆𝑚𝑆 ∪ 𝑆𝑆𝑚𝑆𝑆
𝑆𝑆 𝑆𝑚𝑆 ∪ 𝑆𝑆 𝑆𝑆𝑚𝑆𝑆  𝑆𝑚𝑆 ∪ 𝑆𝑆𝑚𝑆𝑆  𝑀. This 
mean that 𝑀 is a left and right ideal of 𝑆. Therefore, 
𝑀 is an ideal of 𝑆. Now, we have to show that 𝑀 is a 
minimal ideal of 𝑆. Let 𝑀 be an ideal of 𝑆 such that  
𝑀 𝑀. Since  𝑀  is an ideal of 𝑆, then 𝑀  is a lateral 
ideal of 𝑆. Since 𝑀 is a minimal lateral ideal of 𝑆 we 
have 𝑀 𝑀. Thus, 𝑀 is a minimal ideal of 𝑆.    
COROLLARY  4.4.  Every minimal quasi-ideal of a 
ternary semigroup 𝑺 is contained in a minimal ideal 
of 𝑺. 
PROOF.   Let 𝑄 be a quasi-ideal of 𝑆. Then, 𝑄 𝑅 ∩
𝑀 ∩ 𝐿 where 𝑅 is a minimal right ideal, 𝑀 is a 
minimal lateral ideal and 𝐿 is a minimal left ideal of 
𝑆. It is clear that 𝑄  𝑀. Then, it follows that 𝑀 is a 
minimal ideal of 𝑆.   
DEFINITION  4.5.A non-zero two sided  [ left, right, 
lateral, quasi] ideal 𝑰 is called 𝟎-minimal iff it does 
not contain any proper two sided [left, right, lateral, 
quasi] ideal in a ternary semigroup 𝑺𝟎.   
DEFINITION  4.6.  A quasi-ideal 𝑸 of a ternary 
semigroup 𝑺𝟎 is called rigorouzly 𝟎-minimal iff 
𝑺𝑺𝑸𝑺𝑺 is a 𝟎-minimal ideal of 𝑺𝟎.    
DEFINITION  4.7.  A quasi-ideal 𝑸 of a ternary 
semigroup 𝑺𝟎 is called canonical iff 𝑸 𝟎 and 
𝑸 𝑹 ∩𝑴∩ 𝑳 where 𝑹, 𝑳 and 𝑴 is a right , left and 
lateral 𝟎-minimal ideal, respectively.   

THEOREM  4.8.  If 𝑸 is a canonical quasi-ideal of a 
ternary semigroup 𝑺𝟎, then it is rigorouzly 𝟎-
minimal. 
PROOF.   Let 𝑄 a canonical quasi-ideal of a ternary 
semigroup 𝑆 . Then, Q 0 and 𝑄 𝑅 ∩𝑀 ∩ 𝐿 
where 𝑅, 𝐿 and 𝑀 are right, left and lateral 0-minimal 
ideals of a ternary semigroup 𝑆 . We have 𝑆𝑆 𝑅 ∩
𝑀 ∩ 𝐿 𝑆𝑆 𝑆𝑆𝑅 ∩ 𝑆𝑆𝑀 ∩ 𝑆𝑆𝐿 𝑆𝑆 𝑆𝑆𝑅 𝑆𝑆 ∩
𝑆 𝑆𝑀𝑆 𝑆 ∩ 𝑆𝑆𝐿 𝑆𝑆𝑅𝑆𝑆 ∩ 𝑆𝑀𝑆 ∩ 𝐿𝑆𝑆𝑅 ∩𝑀 ∩
𝐿. Since 𝑅, 𝐿 and 𝑀 are 0-minimal ideals, then 
𝑅 ∩𝑀 ∩ 𝐿 is a 0-minimal quasi-ideal and by the 
minimality of 𝑅 ∩𝑀 ∩ 𝐿 we have 𝑆𝑆 𝑅 ∩𝑀 ∩
𝐿 𝑆𝑆 𝑅 ∩𝑀 ∩ 𝐿. This imply that 𝑅 ∩𝑀 ∩ 𝐿 is 
rigorouzly 0-minimal.    
 
V. CONCLUSION 
 
Many Concepts in ordinary semigroups extend 
similsrly to ternary semigroups. In this paper we have 
presented some issues of quasi-ideals in ternary 
semigroups that find out the structure of a ternary 
semigroup 
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CIRCGRIN2B ACTS AS AN INHIBITOR IN NEUROPATHIC PAIN VIA 
UPREGULATIONOF SLICK 
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Abstract - Neuropathic pain, resulting from somatosensory nervous system dysfunction, remains a serious public health 
problem worldwide. CircRNAs are involved in the physiological processes of neuropathic pain. However, the biological 
roles of circGRIN2B in neuropathic pain development have not been investigated. Therefore, in our current study, we 
focused on the effects of circGRIN2B in neuropathic pain. It was shown that circGRIN2B was significantly upregulated in 
chronic sciatic nerve injury (CCI) rat models. In addition, SLICK was obviously downregulated in CCI rats. Overexpression 
of circGRIN2B inhibited neuropathic pain progression, including mechanical and thermal hyperalgesia. The positive 
correlation between circGRIN2B and SLICK was validated in our present study. Furthermore, overexpression of 
circGRIN2B dramatically repressed SLICK protein and messenger RNA (mRNA) expression. Neuroinflammation 
participates in neural-immune interactions, which can contribute to the neuropathic pain development. Meanwhile, we found 
that inflammatory cytokine (interleukin[IL]-6, IL-1β, and TNF-α) protein expression in rats infected with LV-circGRIN2B 
was greatly suppressed. Taking these results together, we concluded that circGRIN2B might depress neuropathic pain 
development through modulating SLICK. 

 
Keywords - Neuropathic Pain, circRNA, SLICK, Inflammatory Cytokine 

 



 

Proceedings of ISSRD International Conference, Noida, India, 29th December, 2020 

88 

TO FIGURE OUT THE LINKAGE BETWEEN STUDENTS' 
PERSONALITY AND THE LEARNING METHODS THAT ARE BEST 

FOR THEM 
 

1CHUN-HSIUNG TSENG, 2JIA-ROU LIN 
 

1,2YuanZe University, 135 Yuan-Tung Road, Chung-Li, Taiwan 32003, R.O.C.    
E-mail: 1lendle.tseng.archive@gmail.com 

 
 
Abstract - In an ordinary class, a teacher has to face 40-50 or even more students with different personalities. An 
experienced teacher may have the capability to adjust their teaching methods and materials according to students' 
personalities, but this is almost impossible when the amount of students reach such a scale. During our survey, we found 
linkages between human personalities and their most suitable learning methods and it was concluded that adopting suitable 
learning methods will help. However, in Taiwan, teachers have almost no chance to know students' personalities, not to 
mention figuring out the best learning methods for each individual student. Even if they want to achieve that, most of them 
will suffer from the lacking of such knowledge. In this project, our idea is to solve this issue via information technologies. 
There are two parts: first, we will design a method to assess students' personalities with the use of physiological signal; 
second, we will develop e-learning tools addressing different learning methods. We hope that our design will help teachers 
understand their students more and thus can advise their students to choose adequate learning tools for better learning 
performance. 
 
Keywords – Learning Performance, Personality, Five Factor 
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