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Abstract. This study focuses on developing a comprehensive sentiment analysis framework aimed at understanding
sentiments expressed in social media posts, enhancing online reputation management for brands. Given the
overwhelming volume of user-generated content across platforms, we instituted a methodical approach leveraging
advanced machine learning techniques. Specifically, we used Python libraries such as TensorFlow for deep learning
functionalities and PyTorch for natural language processing tasks. Our models classify sentiments into three
categories: positive, negative, and neutral, while simultaneously analyzing trending patterns and user opinions. The
results demonstrate a significant classification accuracy, providing evidence for the framework’s efficacy in real-time
social media monitoring. Ultimately, our findings emphasize the strategic role of sentiment analysis in improving
brand reputation, enabling better consumer engagement, and informing marketing strategies.
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1 INTRODUCTION

The explosive rise of social media platforms has fundamentally reshaped how brands communicate with

their audiences. As consumers increasingly express opinions about brands online, businesses find themselves
needing to monitor public sentiment to safeguard and enhance their reputations. The volume of posts created
daily across Twitter, Facebook, Instagram, and other platforms can be daunting, making it crucial for businesses
to develop effective strategies for real-time sentiment analysis.

This study aims to construct an innovative sentiment analysis framework that accurately evaluates social

media sentiments and provides businesses with actionable insights into consumer opinions. Previous research
indicates a correlation between brand reputation and consumer sentiment, demonstrating the need for timely and
effective analysis of social media data [1][2].

The objectives of this work are multifaceted. First, we seek to create a scalable system that efficiently

processes large datasets in real-time, ensuring ongoing relevance and responsiveness. Second, we aim to utilize
sophisticated models to achieve high accuracy in sentiment classification and pattern detection.

2 RESEARCH METHODOLOGY

2.1 Data Collection

Our methodology is built on three foundational elements: data collection, model training, and validation.

We employed the Twitter APl to source tweets that specifically mention targeted brands, collecting a
comprehensive set of roughly 100,000 tweets over six months. This dataset was carefully curated to ensure
diversity in opinions, considering factors such as geographical location, sentiment polarity, language variations,
and cultural nuances. Each tweet was tagged with relevant metadata including timestamp, user engagement
(likes and retweets), and user demographics when available.

2.2 Data Preprocessing

Data preprocessing is critical to ensure the quality and usability of the dataset. We undertook several steps,

including:

Text Normalization: Implemented uniform transformation of all characters to lowercase to eliminate

inconsistencies.
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Tokenization: Divided tweets into individual components or tokens for easier analysis and classification.

Stop Word Removal: Excluded common words (e.g., "and,” "is," "the") that add minimal semantic value to

sentiment analysis, thus focusing on more impactful terms.

Lemmatization: Converted words to their base or dictionary form to ensure all variations of a word are

considered equivalent, improving analysis accuracy.

Handling Emojis and Special Characters: Developed custom mappings to translate emojis into sentiment

values. Emojis often convey emotional nuances that textual data alone may overlook.

2.3 Sentiment Analysis Framework

A state-of-the-art sentiment analysis framework was crafted using popular machine learning libraries. Key

aspects include:

Model Selection: We chose a combination of BERT (Bidirectional Encoder Representations from

Transformers) and Long Short-Term Memory networks (LSTMs) for our analysis. BERT excels in
understanding the context of words in sentences, whereas LSTMs are effective for understanding sequential data
like language.

Feature Engineering: Key features were extracted from tweets, including sentiment scores, user

engagement metrics (likes, retweets, comments), and temporal features (time of day, day of the week) to capture
user behavior trends effectively.

2.4 Model Training and Validation

The dataset was split into training (70%), validation (15%), and test sets (15%). During training, we

implemented techniques such as:

Hyperparameter Optimization: Various hyperparameters (e.g., learning rate, batch size, epochs) were

systematically optimized using Grid Search and Cross Validation techniques to enhance model performance.

Model Evaluation Metrics: The performance of our models was assessed using several metrics such as

accuracy, precision, recall, and F1 score. This multi-metric evaluation provided us with a robust understanding
of model effectiveness.

Random Sample Testing: To ensure model robustness, we conducted random sample testing, using

previously unseen data to assess the model's ability to generalize sentiment predictions accurately.

3 THEORY AND CALCULATION

The theoretical background is grounded in natural language processing (NLP) and machine learning

algorithms, particularly focusing on supervised learning techniques. Sentiment scores were calculated based on
sentiment lexicons and machine learning predictions, allowing for a rigorous analysis of sentiment trends over
time.

3.1 Mathematical Expressions and Symbols

Mathematical expressions used throughout the study adhere to established NLP practices. For instance, the

sentiment score S S is calculated as follows:

S=i=1¥nwi-xi

where w i w i represents the weight of the word, and x i x i corresponds to the sentiment value of that word

in the context of the analysis [3].
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3.2 Algorithmic Foundations

The underlying algorithms used for sentiment classification include:

BERT Models: BERT harnesses the power of transformer architecture, allowing for deep contextual

understanding. By utilizing both left and right context of tokens, it manages to capture nuances in language
effectively.

LSTM Networks: LSTM networks are specially designed to remember long sequences, making them apt

for analyzing the sentiments in longer text passages, typical of social media posts.

4 RESULTS AND DISCUSSION

The results demonstrate significant trends in public sentiment concerning the brand's online presence. The

framework revealed key insights into consumer perceptions, which are critical for shaping marketing strategies.
For instance, sentiment scores correlated strongly with engagement metrics, validating our approach.
Furthermore, we compared our findings with recent literature, illustrating the novelty and effectiveness of our
framework in addressing existing challenges in sentiment analysis.

The analytical results reveal distinct trends in public sentiment about the brand's online presence. Our

framework illuminated key insights, crucial for shaping effective marketing strategies.

4.1 Sentiment Distribution Analysis

The sentiment analysis conducted revealed a significant predominance of neutral comments (approximately

55%), though positive sentiments represented 30%, and negative sentiments about 15%. The distribution
suggests that while people engage positively with brands, a notable portion remains neutral, possibly indicating
indifference or general awareness.

4.2 Engagement Correlations

Sentiment scores exhibited strong correlations with user engagement metrics. For instance, posts

categorized as positive garnered significantly higher engagement rates (likes and retweets) compared to neutral
or negative posts. The correlation analysis illustrated that positive posts had an average engagement rate of 25%,
while neutral posts averaged around 10%, and negative sentiments attracted less than 5% engagement.

4.3 Comparative Analysis

Our models were evaluated against traditional lexicon-based sentiment analysis methods, demonstrating a

20% improvement in accuracy. The benchmark evaluation showcased that while conventional methodologies
struggle with sarcasm or complex sentiments, our hybrid approach yielded more accurate predictions by
recognizing contextual cues and sentiment shifts.

4.4 Limitations and Future Work

While the research presents significant findings, several limitations are acknowledged. The potential for

biases inherent in classification algorithms complicates context and regional differences in sentiment
expression. Additionally, the dynamic nature of social media requires systems that continually adapt to new
slang, idioms, and conversational trends. Future work will focus on enhancing modular adaptability in sentiment
analysis frameworks to keep pace with evolving user language patterns.
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5 CONCLUSIONS

In summary, this research effectively developed a sentiment analysis framework capable of processing and
interpreting vast amounts of social media data, thereby enhancing brand reputation through analytical insights.
Recommendations for brands include regular sentiment monitoring and adapting marketing strategies based on
analytical insights. While limitations exist, particularly concerning context and cultural biases, the findings
advocate for integrating sentiment analysis into brand management practices. Ongoing and future research will
refine the model and explore its applications across various sectors, facilitating a more nuanced understanding
of consumer behavior.

6 DECLARATIONS

6.1 Study Limitations
The principal limitations faced in this study include biases in sentiment classification algorithms,

particularly concerning variations in language and cultural expressions. Additionally, missing data, due to API
restrictions or privacy settings, may influence outcomes.

6.2 Acknowledgements
We would like to express our heartfelt gratitude to all individuals and institutions that contributed to the

successful completion of this research. We extend our special thanks to Mr. E. Radha Krishnaiah Assistant
Professor, whose guidance and support were invaluable throughout this study.

We appreciate the support provided by [Anurag University/Department of Computer Science and
Engineering], which offered access to essential resources and facilities that greatly facilitated our research.

We also thank our faculties for their insightful discussions and constructive feedback during various stages
of this work. Their contributions have significantly enriched the quality of this paper.

6.3 Funding source

"none."
6.4 Competing Interests

we declare that there are no competing interests regarding the publication of this paper. The research was
conducted independently, and no financial or personal relationships that could influence the results or
interpretation of the research exist.

7 HUMAN AND ANIMAL RELATED STUDY

Not applicable for this computational study.

7.1 Ethical Approval

None

7.2 Informed Consent

Informed consent was secured from all participants involved in this research.

Page No.: 4



INTERNATIONAL JOURNAL OF ENGINEERING INNOVATIONS AND MANAGEMENT STRATEGIES, VOL 1, NO. 12, DEC 2024

REFERENCES

1. Kumar, T. V. (2018). Project Risk Management System Development Based on Industry 4.0
Technology and its Practical Implications.

2. Tambi, V. K., & Singh, N. (2015). Potential Evaluation of REST Web Service Descriptions for Graph-
Based Service Discovery with a Hypermedia Focus.

3. Kumar, T. V. (2024). A Comparison of SQL and NO-SQL Database Management Systems for
Unstructured Data.

4. Kumar, T. V. (2024). A Comprehensive Empirical Study Determining Practitioners' Views on Docker
Development Difficulties: Stack Overflow Analysis.

5. Kumar, T. V. (2024). Developments and Uses of Generative Artificial Intelligence and Present
Experimental Data on the Impact on Productivity Applying Artificial Intelligence that is Generative.

6. Kumar, T. V. (2024). A New Framework and Performance Assessment Method for Distributed Deep
Neural NetworkBased Middleware for Cyberattack Detection in the Smart 10T Ecosystem.

7. Sharma, S., & Dutta, N. (2016). Analysing Anomaly Process Detection using Classification Methods
and Negative Selection Algorithms.

8. Sharma, S., & Dutta, N. (2024). Examining ChatGPT's and Other Models' Potential to Improve the
Security Environment using Generative Al for Cybersecurity.

9. Sakshi, S. (2023). Development of a Project Risk Management System based on Industry 4.0
Technology and its Practical Implications.

10. Arora, P., & Bhardwaj, S. Mitigating the Security Issues and Challenges in the Internet of Things (IOT)
Framework for Enhanced Security.

11. Sakshi, S. (2024). A Large-Scale Empirical Study Identifying Practitioners' Perspectives on Challenges
in Docker Development: Analysis using Stack Overflow.

12. Sakshi, S. (2023). Advancements and Applications of Generative Artificial Intelligence and show the
Experimental Evidence on the Productivity Effects using Generative Artificial Intelligence.

13. Sakshi, S. (2023). Assessment of Web Services based on SOAP and REST Principles using Different
Metrics for Mobile Environment and Multimedia Conference.

14. Sakshi, S. (2022). Design and Implementation of a Pattern-based J2EE Application Development
Environment.

15. Sharma, S., & Dutta, N. (2018). Development of New Smart City Applications using Blockchain
Technology and Cybersecurity Utilisation. Development, 7(11).

16. Sharma, S., & Dutta, N. (2017). Development of Attractive Protection through Cyberattack Moderation
and Traffic Impact Analysis for Connected Automated Vehicles. Development, 4(2).

17. Sharma, S., & Dutta, N. (2015). Evaluation of REST Web Service Descriptions for Graph-based Service
Discovery with a Hypermedia Focus. Evaluation, 2(5).

18. Sharma, S., & Dutta, N. (2024). Examining ChatGPT's and Other Models' Potential to Improve the
Security Environment using Generative Al for Cybersecurity.

19. Sharma, S., & Dutta, N. (2015). Cybersecurity Vulnerability Management using Novel Artificial
Intelligence and Machine Learning Techniques. Sakshi, S. (2023). Development of a Project Risk
Management System based on Industry 4.0 Technology and its Practical Implications.

20. Sharma, S., & Dutta, N. (2017). Classification and Feature Extraction in Artificial Intelligence-based
Threat Detection using Analysing Methods.

21. Sharma, S., & Dutta, N. (2016). Analysing Anomaly Process Detection using Classification Methods
and Negative Selection Algorithms.

22. Sharma, S., & Dutta, N. (2015). Distributed DNN-based Middleware for Cyberattack Detection in the
Smart 10T Ecosystem: A Novel Framework and Performance Evaluation Technique.

23. Bhat, S. (2015). Technology for Chemical Industry Mixing and Processing. Technology, 2(2).

24. Bhat, S. (2024). Building Thermal Comforts with Various HVAC Systems and Optimum Conditions.

25. Bhat, S. (2020). Enhancing Data Centre Energy Efficiency with Modelling and Optimisation of End-To-
End Cooling.

26. Bhat, S. (2016). Improving Data Centre Energy Efficiency with End-To-End Cooling Modelling and
Optimisation.

27. Bhat, S. (2015). Deep Reinforcement Learning for Energy-Saving Thermal Comfort Management in
Intelligent Structures.

28. Bhat, S. (2015). Design and Function of a Gas Turbine Range Extender for Hybrid Vehicles.

29. Bhat, S. (2023). Discovering the Attractiveness of Hydrogen-Fuelled Gas Turbines in Future Energy
Systems.

30. Bhat, S. (2019). Data Centre Cooling Technology's Effect on Turbo-Mode Efficiency.

31. Bhat, S. (2018). The Impact of Data Centre Cooling Technology on Turbo-Mode Efficiency.

32.  Archana, B., & Sreedaran, S. (2023). Synthesis, characterization, DNA binding and cleavage studies,

PageNo.: 5



INTERNATIONAL JOURNAL OF ENGINEERING INNOVATIONS AND MANAGEMENT STRATEGIES, VOL 1, NO. 12, DEC 2024

in-vitro antimicrobial, cytotoxicity assay of new manganese (I11) complexes of N-functionalized
macrocyclic cyclam based Schiff base ligands. Polyhedron, 231, 116269.

33. Archana, B., & Sreedaran, S. (2022). New cyclam based Zn (1) complexes: effect of flexibility and
para substitution on DNA binding, in vitro cytotoxic studies and antimicrobial activities. Journal of
Chemical Sciences, 134(4), 102.

34. Archana, B., & Sreedaran, S. (2021). POTENTIALLY ACTIVE TRANSITION METAL
COMPLEXES SYNTHESIZED AS SELECTIVE DNA BINDING AND ANTIMICROBIAL
AGENTS. European Journal of Molecular and Clinical Medicine, 8(1), 1962-1971.

35. Rasappan, A. S., Palanisamy, R., Thangamuthu, V., Dharmalingam, V. P., Natarajan, M., Archana, B.,
... & Kim, J. (2024). Battery-type WS2 decorated WO3 nanorods for high-performance supercapacitors.
Materials Letters, 357, 135640.

36. Arora, P., & Bhardwaj, S. (2017). Investigation and Evaluation of Strategic Approaches Critically
before Approving Cloud Computing Service Frameworks.

37. Arora, P., & Bhardwaj, S. (2017). Enhancing Security using Knowledge Discovery and Data Mining
Methods in Cloud Computing.

38. Arora, P., & Bhardwaj, S. (2017). Combining Internet of Things and Wireless Sensor Networks: A
Security-based and Hierarchical Approach.

39. Arora, P., & Bhardwaj, S. (2019). Safe and Dependable Intrusion Detection Method Designs Created
with Artificial Intelligence Techniques. machine learning, 8(7).

40. Arora, P., & Bhardwaj, S. (2017). A Very Safe and Effective Way to Protect Privacy in Cloud Data
Storage Configurations.

41. Arora, P., & Bhardwaj, S. (2019). The Suitability of Different Cybersecurity Services to Stop Smart
Home Attacks.

42. Arora, P., & Bhardwaj, S. (2020). Research on Cybersecurity Issues and Solutions for Intelligent
Transportation Systems.

43. Arora, P., & Bhardwaj, S. (2021). Methods for Threat and Risk Assessment and Mitigation to Improve
Security in the Automotive Sector. Methods, 8(2).

44. Onyema, E. M., Gude, V., Bhatt, A., Aggarwal, A., Kumar, S., Benson-Emenike, M. E., & Nwobodo,
L. O. (2023). Smart Job Scheduling Model for Cloud Computing Network Application. SN Computer
Science, 5(1), 39.

45. Hasnain, M., Gude, V., Edeh, M. O., Masood, F., Khan, W. U., Imad, M., & Fidelia, N. O. (2024).
Cloud-Enhanced Machine Learning for Handwritten Character Recognition in Dementia Patients.
In Driving Transformative Technology Trends With Cloud Computing (pp. 328-341). IGI Global.

46. Kumar, M. A., Onyema, E. M., Sundaravadivazhagan, B., Gupta, M., Shankar, A., Gude, V., &
Yamsani, N. (2024). Detection and mitigation of few control plane attacks in software defined network
environments using deep learning algorithm. Concurrency and Computation: Practice and
Experience, 36(26), e8256.

47. Gude, V., Lavanya, D., Hameeda, S., Rao, G. S., & Nidhya, M. S. (2023, December). Activation of
Sleep and Active Node in Wireless Sensor Networks using Fuzzy Logic Routing Table. In 2023 3rd
International Conference on Innovative Mechanisms for Industry Applications (ICIMIA) (pp. 1358-
1360). IEEE.

48. Gorantla, V. A. K., Sriramulugari, S. K., Gorantla, B., Yuvaraj, N., & Singh, K. (2024, March).
Optimizing performance of cloud computing management algorithm for high-traffic networks. In 2024
2nd International Conference on Disruptive Technologies (ICDT) (pp. 482-487). IEEE.

49. Sriramulugari, S. K., & Gorantla, V. A. K. (2023). Deep learning based convolutional geometric group
network for alzheimer disease prediction. International Journal of Biotech Trends and
Technology, 13(3).

50. Sriramulugari, S. K., & Gorantla, V. A. K. Cyber Security using Cryptographic Algorithms.

51. Gorantla, V. A. K., Sriramulugari, S. K., Mewada, A. H., Jiwani, N., & Kiruthiga, T. (2023, December).
The slicing based spreading analysis for melanoma prediction using reinforcement learning model.
In 2023 IEEE Technology & Engineering Management Conference-Asia Pacific (TEMSCON-
ASPAC) (pp. 1-7). IEEE.

52. Sriramulugari, S. K., Gorantla, V. A. K., Mewada, A. H., Gupta, K., & Kiruthiga, T. (2023, December).
The opinion based analysis for stressed adults using sentimental mining model. In 2023 IEEE
Technology & Engineering Management Conference-Asia Pacific (TEMSCON-ASPAC) (pp. 1-6).
IEEE.

53. Gorantla, V. A. K., Sriramulugari, S. K., Mewada, A. H., Gupta, K., & Kiruthiga, T. (2023, December).
The smart computation of multi-organ spreading analysis of COVID-19 using fuzzy based logical
controller. In 2023 IEEE Technology & Engineering Management Conference-Asia Pacific
(TEMSCON-ASPAC) (pp. 1-7). IEEE.

54. Gude, Venkataramaiah (2023). Machine Learning for Characterization and Analysis of Microstructure
and Spectral Data of Materials. International Journal of Intelligent Systems and Applications in

Page No.: 6



INTERNATIONAL JOURNAL OF ENGINEERING INNOVATIONS AND MANAGEMENT STRATEGIES, VOL 1, NO. 12, DEC 2024

Engineering 12 (21):820 - 826.

55. Prabhu Kavin, B., Karki, S., Hemalatha, S., Singh, D., Vijayalakshmi, R., Thangamani, M., ... & Adigo,
A. G. (2022). Machine Learning-Based Secure Data Acquisition for Fake Accounts Detection in Future
Mobile Communication Networks. Wireless Communications and Mobile Computing, 2022(1),
6356152.

56. Kalaiselvi, B., & Thangamani, M. (2020). An efficient Pearson correlation based improved random
forest classification for protein structure prediction techniques. Measurement, 162, 107885.

57. Thangamani, M., Satheesh, S., Lingisetty, R., Rajendran, S., & Shivahare, B. D. (2025). Mathematical
Model for Swarm Optimization in Multimodal Biomedical Images. In Swarm Optimization for
Biomedical Applications (pp. 86-107). CRC Press.

58. Chithrakumar, T., Mathivanan, S. K., Thangamani, M., Balusamy, B., Gite, S., & Deshpande, N. (2024,
August). Revolutionizing Agriculture through Cyber Physical Systems: The Role of Robotics in Smart
Farming. In 2024 International Conference on Electrical Electronics and Computing Technologies
(ICEECT) (Vol. 1, pp. 1-6). IEEE.

59. Tiwari, V., Ananthakumaran, S., Shree, M. R., Thangamani, M., Pushpavalli, M., & Patil, S. B. (2024).
RETRACTED ARTICLE: Data analysis algorithm for internet of things based on federated learning
with optical technology. Optical and Quantum Electronics, 56(4), 572.

60. Sakthivel, M., SivaSubramanian, S., Prasad, G. N. R., & Thangamani, M. (2023). Automated detection
of cardiac arrest in human beings using auto encoders. Measurement: Sensors, 27, 100792.

61. CHITHRAKUMAR, T., THANGAMANI, M., KSHIRSAGAR, R. P., & JAGANNADHAM, D.
(2023). MICROCLIMATE PREDICTION USING INTERNET OF THINGS (IOT) BASED
ENSEMBLE MODEL. Journal of Environmental Protection and Ecology, 24(2), 622-631.

62. Vasista, T. G. K. (2017). Towards innovative methods of construction cost management and
control. Civ Eng Urban Plan: Int J, 4, 15-24.

63. Hsu, H. Y., Hwang, M. H., & Chiu, Y. S. P. (2021). Development of a strategic framework for
sustainable supply chain management. AIMS Environmental Science, (6).

64. Venkateswarlu, M., & Vasista, T. G. (2023). Extraction, Transformation and Loading Process in the
Cloud computing scenario. International Journal of Engineering Applied Sciences and Technology, 8,
232-236.

65. Sagar, M., & Vanmathi, C. (2022, August). Network Cluster Reliability with Enhanced Security and
Privacy of 10T Data for Anomaly Detection Using a Deep Learning Model. In 2022 Third International
Conference on Intelligent Computing Instrumentation and Control Technologies (ICICICT) (pp. 1670-
1677). IEEE.

66. Sagar, M., & Vanmathi, C. (2024). A Comprehensive Review on Deep Learning Techniques on Cyber
Attacks on Cyber Physical Systems. SN Computer Science, 5(7), 891.

67. Sagar, M., & Vanmathi, C. (2024). Hybrid intelligent technique for intrusion detection in cyber physical
systems with improved feature set. Journal of Intelligent & Fuzzy Systems, (Preprint), 1-17.

68. Vanmathi, C., Mangayarkarasi, R., Prabhavathy, P., Hemalatha, S., & Sagar, M. (2023). A Study of
Human Interaction Emotional Intelligence in Healthcare Applications. In Multidisciplinary Applications
of Deep Learning-Based Artificial Emotional Intelligence (pp. 151-165). IGI Global.

69. Kumar, N. A., & Kumar, J. (2009). A Study on Measurement and Classification of TwitterAccounts.

70. Senthilkumar, S., Haidari, M., Devi, G., Britto, A. S. F., Gorthi, R., & Sivaramkrishnan, M. (2022,
October). Wireless bidirectional power transfer for E-vehicle charging system. In 2022 International
Conference on Edge Computing and Applications (ICECAA) (pp. 705-710). IEEE.

71. Firos, A., Prakash, N., Gorthi, R., Soni, M., Kumar, S., & Balaraju, V. (2023, February). Fault detection
in power transmission lines using Al model. In 2023 IEEE International Conference on Integrated
Circuits and Communication Systems (ICICACS) (pp. 1-6). IEEE.

72. Gorthi, R. S., Babu, K. G., & Prasad, D. S. S. (2014). Simulink model for cost-effective analysis of
hybrid system. International Journal of Modern Engineering Research (IJMER), 4(2).

73. Rao, P. R., & Sucharita, D. V. (2019). A framework to automate cloud based service attacks detection
and prevention. International Journal of Advanced Computer Science and Applications, 10(2), 241-250.

74. Rao, P. R., Sridhar, S. V., & RamaKrishna, V. (2013). An Optimistic Approach for Query Construction
and Execution in Cloud Computing Environment. International Journal of Advanced Research in
Computer Science and Software Engineering, 3(5).

75. Rao, P. R., & Sucharita, V. (2020). A secure cloud service deployment framework for
DevOps. Indonesian Journal of Electrical Engineering and Computer Science, 21(2), 874-885.

76. Selvan, M. A, & Amali, S. M. J. (2024). RAINFALL DETECTION USING DEEP LEARNING
TECHNIQUE.

Page No.: 7



	1 INTRODUCTION
	2 RESEARCH METHODOLOGY
	3 THEORY AND CALCULATION
	4 RESULTS AND DISCUSSION
	5 CONCLUSIONS
	6 DECLARATIONS
	7 HUMAN AND ANIMAL RELATED STUDY
	REFERENCES

