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Abstract: With the development of technology and the internet, data sharing has become more widespread, but it also comes 
with a number of risks. First of all, unlawful access to private data can result in data breaches, which can cause a loss of 
secrecy and privacy. This can be particularly troublesome in fields where the dissemination of private data, like financial or 
medical records, is widespread. Second, the loss or theft of private or confidential information is another consequence of data 
sharing. This can happen when data is sent to unapproved third-party organisations, when it is kept on unsecured systems, 
or when it is stored in the cloud. Thirdly, data sharing can lead to the misuse of personal data for illegal activities like fraud 
or identity theft. 
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I. INTRODUCTION 

Data sharing has become an essential aspect of the modern world, enabling the efficient exchange of information and promoting 
innovation. However, it also poses several threats to the privacy and security of individuals and organizations. One of the primary 
threats is the risk of data breaches, which can lead to the exposure of sensitive information to unauthorized parties. Such breaches 
can result in severe consequences, including identity theft, financial loss, and reputational damage. Another threat is the risk of data 
misuse, where the shared data is used for purposes other than what it was intended for, such as targeted advertising or surveillance. 
Additionally, there is the possibility of data theft, where hackers gain unauthorized access to shared data, putting the privacy and 
security of individuals and organizations at risk. Moreover, data sharing can lead to the creation of data silos, where large 
organizations and powerful individuals can accumulate a vast amount of data, giving them an unfair advantage over their compe titors. Finally, 
the lack of transparency and accountability in data sharing practices can also lead to ethical concerns, including the possibility of 
discrimination and unfair treatment. To mitigate these threats, it is necessary to adopt strict data privacy and security measures, 
including the use of encryption, access controls, and secure data sharing agreements. Additionally, it is essential to promote 
transparency and accountability in data sharing practices to ensure that data is used ethically and fairly. By addressing these threats, 
we can ensure that the benefits of data sharing can be realized while minimizing the risks. 
II. THREATS IN DATA SHARING 

The first and most significant risk of data sharing is the loss of privacy. Sharing sensitive personal information such as social 
security numbers, health records, or financial data can lead to identity theft, fraud, and other forms of cybercrime.  Additionally, 
sharing data with third-party service providers can lead to data breaches if adequate security measures are not in place. For instance, 
in 2019, Capital One bank suffered a data breach in which over 100 million customers' personal information was compromised due 
to inadequate security measures. Another potential threat is the misuse of data, in which companies may use shared data to target 
individuals with ads or to manipulate their behavior. Facebook's Cambridge Analytica scandal is an example of this threat, in which 
the company obtained data from millions of Facebook users without their consent and used it for political campaigning. Finally, there 
is the risk of data sharing leading to the creation of biased algorithms that perpetuate discriminatory practices. For instance, Amazon's AI 
recruitment tool was found to discriminate against female candidates due to biased training data. These examples illustrate the 
potential threats that data sharing can pose, emphasizing the need for effective security measures and ethical standards to ensure the 
protection of individuals' privacy and prevent abuse of data. There are numerous threats to personal, confidential, and organizational 
data. One of the most significant threats to personal data is identity theft. Hackers may steal personal information such as social 
security numbers, credit card numbers, and other sensitive information, which can be used to commit identity theft, fraud, and other 
forms of cybercrime. Confidential data such as trade secrets, proprietary information, and intellectual property is also at risk. 
Competitors or hackers may try to steal confidential data to gain a competitive advantage or sell it on the black market. Another threat 
to organizational data is ransomware attacks, where hackers encrypt data and demand a ransom to restore access. This can lead to 
significant financial losses and damage to the company's reputation. Phishing attacks, where hackers use social engineering to trick 
employees into giving away login credentials or other sensitive information, are also a significant threat. Finally, employees 
themselves can pose a threat to organizational data through accidental or intentional data breaches. Negligent behavior, such as 
leaving passwords written down or using unsecured Wi-Fi networks, can also pose a risk to personal and organizational data. Overall,  
these examples illustrate the wide range of threats to personal, confidential, and organizational data and the importance of effective 
security measures to protect against them. 
III. LITERATURE REVIEW 
Human factors in information leakage: mitigation strategies for information sharing integrity: The paper begins by discussing the 
human factors that contribute to information leakage, including employee behavior, organizational culture, and external factors. It  
notes that employees can unintentionally or deliberately leak information, and that organizational culture can either promote or 
discourage information leakage. Additionally, external factors such as social engineering attacks and malware can also contribute 
to information leakage. The paper then examines various mitigation strategies that organizations can employ to reduce the risk of 
information leakage. These strategies include employee training and awareness programs, access control, data classification, incident 
response plans, monitoring and auditing, and organizational culture. The paper provides detailed explanations of each strategy and 
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Abstract:  Deep learning is the method that has the ability to develop precise models for recognizing images. Deep learning 
has shown potential for automating the process of identifying various plant species from images of their leaves, flowers, and 
fruits. To reduce noise and improve the plant features, the input images undergo pre-processing. The deep learning model 
is then trained using a sizable labelled dataset of plant images. Once trained, the model can accurately recognize the plant 
species from new images. While automated plant classification systems typically rely on leaf shape as the main feature for 
identification, leaves also have other characteristics that can contribute to more precise classification, such as their texture, 
vein patterns, and color. This technology has the potential to be applied in various fields, such as agriculture, botany, and 
environmental conservation, to help identify and monitor different plant species in their natural surroundings. However, as 
with any deep learning application, the quality of the training data and the neural network architecture design are essential 
factors that can have a significant impact on the system's performance.  
 
Index Terms: Deep learning, Species, Architecture (key words)  
 
I. INTRODUCTION (HEADING 1)  
Identifying and classifying the vast array of vascular plant species, estimated at 391,000, presents a challenging task for botanists 
and experts. To address this issue, there is an increasing demand for computerized systems to aid in plant identification and 
classification. Deep learning has emerged as a promising solution to recognize plant species based on their visual characteristics. 
Deep learning, which is a subfield of artificial intelligence, is presently a prevalent and widely utilized approach across numerous 
domains, such as biology, computer vision, medicine, and speech recognition. The advancement of deep learning technology in 
computer vision has extended its application to plant species identification, with significant implications for biodiversity 
preservation and natural resource management. Accurate identification of plant species is crucial in plant breeding, conservation, 
and ecological research. Historically, features were created through manual engineering or crafting. Nevertheless, a recent 
development in machine learning has shown that learned representations are more efficient and effective. Conventional methods 
for plant species identification rely on the manual inspection of physical traits like leaves, flowers, and fruits, which can be time-
consuming, subjective, and errorprone, especially for large datasets. Deep learning provides an automated and precise alternative 
to identify plant species by analyzing a large volume of plant images. The topic will cover various deep learning model architectures, 
such as convolutional neural networks (CNNs), and the techniques used to train and fine-tune these models. It will also address the 
challenges faced in the application of deep learning to plant species identification, including data labelling, data augmentation, and 
model architecture selection. The objective is to establish a convolutional neural network (CNN) algorithm that can identify various 
types of plants and to determine the most effective means to enhance the speed and precision of this system. Deep learning, a 
contemporary AI methodology, offers a resilient structure for supervised learning that can adeptly map input vectors to output 
vectors, even in extensive datasets. The deep learning architecture can be categorized into various types, such as Convolutional 
Neural Network. Unlike conventional machine learning methods, deep learning can extract more detailed information.  
II. LITERATURE REVIEW  
Deep Learning for Plant Species Classification Using Leaf Vein Morphometric [1]: This study utilized a deep learning approach for 
the purpose of classifying plant species using data from leaf vein morphometry. To obtain the desired results, leaf images were first 
pre-processed, and then features were extracted using three distinct CNN models such as D-Leaf, fine-tuned AlexNet and pretrained 
AlexNet. The features that were obtained were subjected to classification using five different techniques, namely: k-
NearestNeighbor (k-NN), CNN, ANN, Support Vector Machine (SVM) and Naïve-Bayes (NB). The testing accuracy of D-Leaf 
was determined to be 94.88 percent, while the accuracies of AlexNet and fine-tuned AlexNet were 93.26 percent and 95.54 percent, 
respectively. These findings suggest that D-Leaf may be a successful method for identifying different plant species.   
Fine-tuning Deep Convolutional Networks for Plant Recognition [2]: Using a convolutional neural network (CNN), the scientists 
created a plant recognition system through deep learning techniques. In order to accomplish this, the CNN was pre-trained using a 
vast dataset with 1.8 million of images, and then a fine-tuning approach was utilized to transfer the acquired recognition abilities to 
the plant identification task. The CNN architecture included 2 fully-connected and 5 convolutional layers, along with an added 
prediction layer to derive classification scores. Firstly, a network was trained and fine-tuned using this architecture. Then, after 
identifying the appropriate validation set parameters, the same system was fine-tuned again using all available images According 
to the study, fine-tuning was found to be a successful method for transferring recognition skills learned from general domains to 
the particular task of identifying plants. These findings offer a promising approach for designing automated plant identification 
systems using deep learning techniques.  
Research on Artificial Intelligence: Deep Learning to Identify Plant Species [3]: This research investigates the use of deep learning 
techniques to identify plant species. The study aims to test whether increasing the learning epochs or extending the learning image 
amount could improve the ML test speed and recognition accuracy, and determine the best method to improve the convolutional 
neural network (CNN) in real life. The researchers utilized Pycharm, Tensorflow, Numpy, Keras, and other tools to implement the 
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Abstract: Sentiment analysis, often known as opinion mining, is a technique for natural language processing (NLP) that 
determines the emotional undertone of a body of text. This is a typical strategy used by businesses to gauge consumer opinion 
on a certain good, service, or concept. As more people used online consumer reviews to assist them in making decisions, they 
became more popular. Hence, we may classify customer reviews as either positive or negative using sentiment analysis. This 
particular paper surveys different research papers that uses Sentiment Analysis.  
  
Index Terms: Sentiment Analysis, Machine Learning, Opinion Mining, Natural Language Processing, Consumer Reviews.   
 
I. INTRODUCTION   
Natural Language Processing is utilized in sentiment analysis to ascertain whether an individual's feelings are pleased, negative, or 
neutral.  

It helps to identify the genuine emotion behind the text or interaction. A machine learning tool is sentiment analysis. This 
analysis helps the business to understand the success and failure of their product and also the needs of the customer. So, by 
understanding the sentiments of customer the company can develop the product based on customer’s needs. Sentiment analysis 
comes in three types. They are Knowledge-Based, Statistical and Hybrid. In keyword-based sentiment analysis, the text is 
categorized based on words that indicate emotion. In statistical sentiment analysis, numerous machine learning techniques and deep 
learning techniques are utilized for classification. Also, Hybrid is a fusion of both knowledge-based and statistical, Hybrid 
classification provides more accurate results. There is no need for someone to consult ten papers in order to acquire an overview of 
this topic; they can receive such overview by consulting this paper.    
II. LITERATURE REVIEW  

Sentiment Analysis of Customer Product Reviews Using Machine Learning [1]: In this four Lakh Mobile Phone Reviews taken 
from Amazon website is considered as data. Utilizing sentiment analysis, reviews are segregated into favorable and unfavorable 
categories. The three algorithms used in this paper are SVM, Naive Bayes, and Decision Tree. Naive Bayes accuracy is 66.95, SVM 
accuracy is 81.77, and Decision Tree accuracy is 74.75. SVM is the most accurate. A Proposed System for Understanding The 
Consumer Opinion of a Product Using Sentiment Analysis [2]: Reviews from Amazon customers are used as data. Random Forest, 
SVM, and Logistic Regression are the algorithms used. In contrast to random forest, logistic regression and SVM have a better F1 
score of 0.84, making them the best. Twitter Sentiment Analysis Using Ensemble Techniques [3]: Twitter sentiment analysis is the 
main focus of this study. In order to comprehend how consumers are reacting to the new product, tweets are taken into consideration 
as data. In this paper, many ensemble techniques are used. Both Random Forest + XGBoost and Random Forest + AdaBoost fall 
under this category. Random Forest + XG Boost accuracy is 93.2, whereas Random Forest + Ada Boost accuracy is 95.7. The best 
accuracy is thought to be achieved with Random Forest + Ada Boost. Sentiment Analysis for Customer Reviews Using Hybrid 
Approach [4]: Both the customer's textual and audio content was taken into consideration for this study. As a result, this hybrid 
approach's accuracy will be higher because it takes both speech and text into account. This paper uses SVM as its algorithm. Here, 
the first attempt at speech emotion classification has an accuracy of 57.1. Second, the text emotion classification has been completed 
with a 76 percent accuracy rate. Next, a hybrid strategy that takes into account both text and audio is used to achieve an accuracy 
of 90%. Among them, hybrid approach accuracy is thought to be the best. Sentiment Analysis of Customer Feedback and Reviews 
for Airline Services [5]: The dataset of airline reviews used in this study was obtained from Kaggle. Here, they employed the BERT 
text classification approaches accompanied by a multitude of machine learning techniques, including AdaBoost, Decision Tree, 
Logistic Regression, SVM, KNN, and Random Forest. Random Forest has the best accuracy of these machine learning techniques, 
with an accuracy of 77. Google developed the BERT algorithm, which only requires a small amount of training data. After BERT 
classification, they obtained an accuracy of 83. The accuracy of BERT classification is found to be the best when they compare the 
results to the Random Forest. This leads us to the conclusion that for sentiment analysis, BERT architecture is superior to machine 
learning techniques. Sentiment Analysis of Product Reviews [6]: The intention of this paper is to appraise the comments based on 
customers. The comments can be positive or negative. The comments will be in sentence format, divided into words, adjectives, 
and adverbs, and processed using the Parts of Speech system (POST). They created a sample website as a means of gathering data, 
and from that website they gathered data in the form of feedback. The obtained accuracy will be 90.47. Customer Sentiment Analysis 
Through Social Media Feedback: A Case Study On Telecommunication Company [7]:  
Tweets are used as data in this paper. The tweets are from 15 March to 20 April 2022. The algorithms used are Naïve Bayes, SVM 
and Random Forest. SVM, Random Forest, and Naïve Bayes have accuracy values of 0.8, 0.6, and 0.7, respectively. The best 
accuracy comes from SVM. Amazon Product Reviews Using Word2vec [8]: Here, customer ratings and reviews of products on 
Amazon are taken into account. It uses the Word2vec model. First, reviews are converted into vector representations, and then 
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Abstract: Electric vehicles have become increasingly popular in recent years as a more environmentally friendly alternative 
to traditional gasoline-powered vehicles. However, the sustainability of electric vehicles as a solution for reducing emissions 
and preserving the environment is still a topic of debate. This seminar will present a study on the impact of electric vehicles 
on the environment and whether they are capable of sustaining environmental equilibrium. The study will examine the 
lifecycle of electric vehicles, including the extraction of raw materials for batteries, production processes, and end-of-life 
disposal, and assess the environmental impact of each stage. Additionally, the seminar will explore the potential of electric 
vehicles to reduce emissions from the transportation sector and their potential to support renewable energy sources. By 
providing a comprehensive evaluation of the sustainability of electric vehicles, this seminar will contribute to a better 
understanding of the role they can play in preserving the environment.  
 
Keywords: Sustainability, Environment, Equilibrium, pollution, Renewable energy  
 
I. INTRODUCTION  
Electric Vehicles (EVs) have been increasingly hailed as a more sustainable and eco-friendly alternative to traditional gas- powered 
vehicles. As concerns over pollution and climate change continue to grow, the potential for EVs to sustain the equilibrium of the 
environment has become an area of intense interest and research. This study aims to explore the impact of EVs on the environment 
and the role they play in maintaining the equilibrium of our planet.  
In this study, we will examine the environmental benefits of EVs, such as reduced carbon emissions, lower air pollution, and 
increased energy efficiency. We will also explore the challenges facing the widespread adoption of EVs, such as high upfront costs 
and limited charging infrastructure.  
Furthermore, we will investigate the potential for EVs to integrate with renewable energy sources, such as solar and wind power, 
and how this can contribute to a more sustainable energy system. Ultimately, this study aims to shed light on the potential of EVs 
to sustain the equilibrium of our environment and pave the way for a greener, cleaner future.   
II.STUDY ON DOES EV CAN SUSTAIN THE EQUILIBRIUM OF ENVIRONMENT  
The study on whether Electric Vehicles (EVs) can sustain the equilibrium of the environment is an important and timely topic. EVs 
have the potential to reduce greenhouse gas emissions and improve air quality, but they also have some challenges that need to be 
addressed.  
To assess the impact of EVs on the environment, researchers typically analyze factors such as the life cycle emissions of the vehicle, 
the source of electricity used to charge the vehicle, and the environmental impact of battery production and disposal.  
While the current research indicates that EVs have a lower carbon footprint compared to traditional gasoline-powered vehicles, 
there are still challenges that need to be addressed to ensure that they can sustain the equilibrium of the environment. For example, 
the production of EVs requires rare and expensive materials, which can create supply chain challenges and increase the cost of EVs. 
The limited driving range and lack of charging infrastructure are also issues that need to be addressed.  
Overall, the study on whether EVs can sustain the equilibrium of the environment is an important area of research that will help to 
inform policies and practices related to sustainable transportation. Continued research and development, as well as policy measures 
and incentives, can help to address the challenges and support the adoption and impact of EVs on the environment.  
FEATURES  
Here are some key features of Electric Vehicles (EVs) that are relevant to their potential to sustain the equilibrium of the 
environment:  
1Zero tailpipe emissions: Unlike traditional gas-powered vehicles, EVs produce no tailpipe emissions, which helps to reduce air 
pollution and improve air quality in urban areas.  
Energy efficiency: EVs are more energy-efficient than gas-powered vehicles, meaning that they can travel further on the same 
amount of energy.  
2Regenerative braking: Many EVs have regenerative braking systems that capture energy that is normally lost during braking and 
convert it into usable energy, increasing overall energy efficiency.  

 
1 Limited driving range: Most EVs have a limited driving range on a single charge compared to traditional gasoline-powered 
vehicles. While the range is improving with advances in battery technology, it may still be a barrier for some drivers who need to 
travel long distances.  
2 Charging infrastructure: The lack of a robust charging infrastructure is another challenge for EVs. While the number of charging 
stations is increasing, there may be limited charging options in some areas, which could limit the adoption of EVs.  
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Abstract: Machine learning techniques, which teach computers to learn via experience, are used to analyze large databases. 
In the field of medical forecasting, ML approaches are currently used to estimate the probability that a patient will contract 
a disease in the future. One of the medical predictions that makes use of machine learning is in the situation of diabetes. 
This study's objective is to provide a comparative analysis of 10 papers through an examination of algorithm performance 
using various metrics. 
 
Index Terms: Diabetes Prediction, Machine Learning (ML), Comparative Analysis 
 
I. INTRODUCTION 

Millions of individuals throughout the world struggle with diabetes mellitus, a chronic illness. It is brought on by the body's 
inability to create enough insulin or utilize it effectively, which leads to elevated blood glucose levels. The practise of training 
computers to learn from information and predict the future is described as machine learning, a branch of artificial intelligence. 
Machine learning techniques were utilized to forecast diabetes more and more lately. Type 1, type 2, and gestational diabetes are 
only a few of the several varieties of the disease. When the body's immune system assaults and kills the cells in the pancreas that 
make insulin, type 1 diabetes develops. When the body develops an insulin resistance or cannot create enough insulin to fulfil the 
body's needs, type 2 diabetes results. 
II. LITERATURE REVIEW 

Detecting diabetes using machine learning techniques and python GUI [1]: This model has been built using the SVM algorithm 
to forecast a patient's early-stage risk of developing diabetes.The UESD data set is A well-known dataset that is frequently utilised 
to generate models to forecast the onset of diabetes is the Pima Indians Diabetes dataset. It provides details on several facets of 
Pima Indian women's health, including their age, BMI, and blood sugar levels, among other aspects..Support Vector Machines are 
a powerful machine learning algorithm that is commonly utilised for classification tasks.SVMs segregate data into several groupings 
by locating the optimal hyperplane.It's also impressive that the model has achieved an accuracy of 80.5 . Diabetes prediction using 
supervised machine learning [2]: This study compares the performance of two popular machine learning algorithms, K-Nearest 
Neighbor and Naive Bayes, on the task of predicting diabetes utilizing the Pima Indians Diabetes Dataset.It suggests that Naive 
Bayes was better at correctly predicting cases of diabetes and non-diabetes in the test data. It’s is a positive result for Naive Bayes 
and indicates that it may be a better choice for this particular task. A comparison of machine learning algorithms for diabetes 
prediction [3]: The effectiveness of several machine learning algorithms on a challenge to predict diabetes is examined in this article.. 
The authors found that combining logistic regression and support vector machine resulted in good prediction performance, and that 
a neural network model with two hidden layers achieved an accuracy of 88.6 percent.. A comparative analysis of early stage diabetes 
prediction using machine learning and deep learning approach [4]: In order to predict early diabetes disease, this paper compared 
and analyzed several ML and DL methods. Additionally, this model makes use of a diabetes data set with 17 attributes from the 
UCI repository, and it assesses the model's performance using a range of performance metrics.It is impressive that the XGBoost 
classifier algorithm achieved an accuracy of approximately 100% in predicting early diabetes disease, while the other algorithms 
had an accuracy of 90 percent .Classification and prediction of diabetes disease using machine learning paradigm [5]: This study 
was able to achieve a high accuracy rate in predicting diabetes disease. The use of multiple classifiers like decision tree, NB, 
adaboost, and random forest can help improve the overall performance of the machine learning system. Additionally, using logistic 
regression to pinpoint the peril factors for diabetes can provide valuable insights into the disease's underlying causes.The 
amalgamation of RF-based classifier and LR-based feature selection resulted in an even higher accuracy rate of 94.25 percent. This 
suggests that the two techniques complement each other well and may be effective in identifying important risk factors for 
diabetes.Prediction of onset diabetes using machine learning techniques [6]: This study compares several different types of 
classification algorithms, including SVM, Naive Bayes, and Logistic Regression. Among those Logistic Regression gives an 
accuracy of 78.01 percent. Analysis and prediction of diabetes mellitus using machine learning algorithm [7]: Proposed system 
includes four divergent machine learning algorithms: Naive net, Support Vector Machine, Decision Stump, and a proposed 
Ensemble method (PEM). The system has been tested on the data set, and the outcomes indicate that SVM has the highest accuracy 
at 88.8%, followed by Bayes Net at 88.54%, Adaboost M1 at 85.68%, and Decision Stump at 83.72%.However, the collaborative 
model (Ensemble) appears to offer the highest accuracy of 90.36%. This suggests that combining the outputs of multiple models 
can result in higher overall accuracy than any individual model alone. . Machine learning based diabetes prediction and development 
of smart web applications [8]: In this framework, numerous data sets are used to train machine learning algorithms such as k-nearest 
neighbour, decision tree, Naive Bayes, Random Forest, Logistic Regression, Support Vector Machine, and Gradient Boosting. 
Based on the given accuracy scores, SVM outperforms the other methods as it has the highest accuracy score of 80.26 percent. 
Random Forest also has a relatively high accuracy score of 80.25 percent, but SVM has a slightly better accuracy score, making it 
the best-performing model among the given methods.. A novel diabetes health care disease prediction using machine learning 
techniques [9]: Predictive analysis in the health care industry is examined in this study. This article analyzed the Pima Indian Diabetes 
Database and employed a variety of machine learning methodologies to anticipate diabetes. The study found that K Nearest 
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Abstract: A biologically inspired method of computing known as "neuromorphic computing" promises to give computers 
the capacity to learn and adapt in a manner similar to the human brain. With the help of highly connected synthetic neurons 
and synapses, this technology has the ability to solve difficult machine learning issues and model neuroscientific theories. 
These systems were developed to address the limitations of traditional von Neumann computers, which rely on sequential 
processing and are inappropriate for tasks requiring parallelism, low power consumption, and real-time computing. In 
recent years, the field has made great progress with the emergence of various hardware platforms that use spiking neural 
networks (SNNs) to perform complex computations. The goal of the field of neuromorphic computing is to create machines 
that function similarly to the human brain.   
  
Index Terms:  Neuromorphic computing, machine learning, neurons, human brain, spiking neural networks, materials 
science (key words)  
 
I. INTRODUCTION (HEADING 1)  
Neuromorphic computing is a new computing paradigm that mimics the structure and function of the human brain. In 1980’s the 
term "neuromorphic engineering" was first used by Carver Mead. Who has dedicated more than 40 years to creating analysis systems 
that imitate the senses and thought processes of the human body, including hearing, seeing, touching, and thinking. A branch of 
neuromorphic engineering known as ‘neuromorphic computing’ focuses on the "processing" and "thinking" aspects of th human-
like structure. Neuromorphic computing is the method of computer engineering that models both the hardware and software after 
the nervous system and human brain. The goal of topic is to give computer systems the power of the human brain. These system 
can carry out the difficult work more easily than the convolutional computing systems because they mimics the structure and 
operation of the human brain. Then the attendees will learn about the latest developments in neuromorphic  hardware , including 
new chips and processors designed specifically for the neural networks.  And the aim is to create more efficient, versatile and 
scalable for computing system and also it creates bio-inspired computer systems and hardware. Artificial intelligence (AI) is a term 
for the development of intelligent computers that are capable of carrying out tasks that typically call for human-like intelligence. 
The structure and operation of the human brain are mimicked in neural networks, a particular type of AI that is useful for tasks like 
image identification and natural language processing. Neurons are considered the fundamental units of the brain by neuroscientists.   
       Then by the study of  papers which shows  the importance of neuromorphic computing in neuroscience, AI, and robotics. In 
these papers, different aspects of neuromorphic computing, such as unsupervised feature learning, binary tasks, and hardware 
platforms, are discussed. The performance and uses of neuromorphic computing should be improved and enhanced, according to 
the authors, who suggest more study and development in the area. Neural network hardware and neuromorphic computing are fields 
that are quickly developing and have a wide range of possible applications. These systems offer many benefits over conventional 
computer systems, including low-power devices, real-time computation, and scalability. The continuing advancement of this 
technology has the potential to transform computing and result in fresh discoveries across a variety of sectors. Overall, these works 
advance our awareness of and use of neuromorphic computing across a variety of fields and areas.  
II. LITERATURE REVIEW  
3An STDP-based unsupervised feature learning approach for Convolutional SNN-based neuromorphic computing is presented in a 
study by Srinivasan, Panda, and Roy in 2018. The technique minimizes the number of storage needed while achieving accurate 
feature learning with less training patterns. Convolutional SNNs present a promising way to mimic the effective processing capacity 
of the brain.  
4James S. Plank, Catherine D. Schuman, and Christopher Dean present networks for 24 different binary operation and encoding 
implementations in their paper "Spiking Neuromorphic Networks for Binary Tasks", 2021. These networks can serve as the building 

 
1 The Human Brain Project uses neuromorphic computing (2013) to provide feedback on neural models through two different 
computing paradigms, making it an essential instrument in neuroscience. The Human Brain Project aims to understand the brain's 
neural network and develop neuromorphic computing systems by shifting from current computing models to techniques that exploit 
the random behavior of low-power computing devices embedded in recursive architectures.  
2 "Neuromorphic computing refers to brain-inspired computers, devices, and models that contrast the traditional computer 
architecture. The technology aims to create a brain-like ability to learn and adapt, but requires significant advances in neuroscience 
models, materials, engineering, programming, and applications. A comprehensive survey of the field, including its history and 
motivations, has been conducted by Catherine D. Schuman et al. in their preprint at 2017. The goal of their work is to review the 
field and highlight areas for future research.”  
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Abstract: Recent developments in autonomous driving technology have been largely driven by deep learning. Deep neural 
networks are now the preferred approach for tackling challenging problems in autonomous driving, such as vision, control, 
and decision-making, thanks to the quick rise in processing power and the accessibility of vast amounts of data. The creation 
of end-to-end deep learning frameworks, which allow the optimization of the complete system in a single training procedure, 
is one of the very latest trends in deep learning for autonomous driving. The systems' accuracy and robustness have 
increased as a result. The adoption of reinforcement learning methods, which enable autonomous cars to learn from their 
own mistakes and improve their decision-making over time, is another development. The use of generative adversarial 
networks (GANs) for various autonomous driving tasks, such as picture synthesis and domain adaption, has also seen a 
substantial growth in research. Powerful generative models known as GANs can be trained to produce new data that closely 
matches existing data. In general, deep learning continues to be essential to the creation of autonomous vehicle systems. It 
is anticipated that deep learning will continue to drive innovation in this field and result in more advanced and secure 
autonomous driving systems in the future as more data becomes available and computing power increases. (Abstract)  
  
Index Terms: Deep learning, GAN, reinforcement, perception.  
 
I. INTRODUCTION   

Artificial neural networks are used in deep learning, a sort of machine learning, to learn from huge and complicated data 
sets and predict the future. Deep learning algorithms are used to assess sensor data from cameras, lidars, and radars in the context 
of autonomous driving in order to comprehend the environment and make choices regarding driving behavior.  

The development of autonomous driving systems has relied heavily on deep learning technology, which enables cars to 
understand their surroundings and respond to shifting road conditions instantly. AI has made it possible for automobiles to recognize 
and categorize many objects, including pedestrians, other automobiles, and traffic signs, and to make decisions regarding how to 
drive, brake, and accelerate. Convolutional Neural Networks are one of the most widely utilized deep learning architectures in 
autonomous vehicle technology (CNN). CNNs have been utilized to analyze camera and lidar data in autonomous driving 
applications since they are made to identify patterns in picture data. Radar sensor data and other types of sensor data have both been 
processed using recurrent neural networks (RNNs).  

The idea of self-driving cars, or autonomous driving, has been under study for many years. Engineers who created radio-
controlled cars that could follow a wire buried in the road made the initial attempts to produce selfdriving cars in the 1920s. 
Researchers started creating electronic systems for steering and accelerating vehicles in the 1950s. The first prototypes of 
autonomous vehicles, which employed computer vision and other sensors to navigate and avoid obstacles, were created in the 1980s. 
Commercial uses for autonomous driving technologies were created in the 1990s, including robotic warehouse vehicles and 
automated farming equipment. In the 2010s, major automakers and tech firms started making significant investments in autonomous 
driving technologies. Although completely driverless vehicles won't be widely available for several years, autonomous vehicles are 
continuously being developed and tested. The advancement of autonomous driving technology has generally been gradual, starting 
with early experiments and prototypes and ending with the current emphasis on commercialization and implementation.  

The advantages of autonomous driving technology and the need for its development have been the subject of numerous 
studies. Self-driving cars have the potential to cut highway deaths brought on by human error by up to 94%, according to a 2017 
research by the National Highway Traffic Safety Administration (NHTSA). According to the study, the widespread use of driverless 
vehicles might prevent the loss of more than 30,000 lives annually in the United States alone. According to a different McKinsey 
& Company analysis, the annual economic advantages of autonomous driving technology might range from $1.1 to $1.9 trillion 
worldwide. These advantages include decreased fuel use, enhanced traffic flow, and increased productivity as a result of shorter 
travel distances. Another factor boosting the demand for autonomous driving technology is demographic shifts. As the world's 
population ages, there will be more people with physical and mental impairments, making driving more difficult for them. For these 
people, autonomous driving technologies can boost their independence and mobility. In conclusion, research has shown that 
autonomous driving technology has the potential to drastically lower traffic deaths brought on by human error, produce substantial 
economic benefits, and expand mobility for individuals who are unable to drive. These results show that this breakthrough 
technology need more research and funding.  
II. LITERATURE REVIEW  

Self-Driving Car using Deep Learning Technique [1]: The primary goal of this study is to clone drives for enhanced 
efficiency of the autonomous vehicle considering autonomous lateral motion is the toughest obstacle for a self-driving automobile. 
Which we are doing utilizing deep learning and multilayer neural networks. We'll concentrate on getting autonomous vehicles to 
drive in simulated environments. Pre-processing the image from the in-car camera used in the simulator simulates the driver's vision, 
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ABSTRACT 

In the current era of green-consciousness, improving environmental performance has been recognized as 
a useful tool to assist firms in incorporating performance and competitive advantage (Chiou et al., 2011). 
The eco- centric theory proposes that corporations should not limit their objectives to maximise profits, 
revenues, or competitiveness. Instead, corporations or companies with proactive orientation strategies 
have improvedenvironmental performance.The betterment will appear by using environmental 
performanceindicators which extend the goals to address the activities and their impacts on the 
environment (Shrivastava, 1995b). These issues affect all levels of a company's operations 
(Buzzelli,1991). United Nations (1997) considered environmental performance indicators as an 
information tool that summarises data on complex environmental issues that show the overall 
statusandtrendsofthose issuesthatcanbe accessed.The present conceptual paper focused on 
environmental performance, its various indicators, relation between environmental performance and 
firm performance with various impacts. 

Environmental Management, EnvironmentalPerformance, Environmental 
PerformanceIndicators Firm Performance. 

 

1. Introduction  

Since companies vary in their operations comparing companies from different industries 

might not be appropriate. However, when comparing companies’ sample groups, it is essential to 

confirm that the firms are comparable and that there is data available.The choice and use of 

environmental indicators by companies dependon the type of firms, their sector, size, proximity to 

environmentally sensitive consumer markets, the time horizon involved, the organisations' corporate 

culture and degree of external environmental regulation. The core theoretical underpinning of 

ecological modernisation theory is that green management serves as an innovative mechanism 
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Abstract

Liquid oxygen and liquid hydrogen are used as

oxidizer and fuel, respectively, in cryogenic stage of a

typical heavy lift launch vehicle. In order to ensure

optimum propellant loading and suppress cavitation

in the pump, the propellants have to be stored at

subcooled condition and this is achieved by

increasing the ullage pressure above the saturation

pressure. Also, due to low temperature of cryogenic

propellants, significant amount of heat penetrates

into the system. These factors contribute to the

development of thermal stratification, wherein low-

density liquid propellant, driven by buoyancy effects,

gets accumulated at the vapor–liquid interface. The

thickness of this stratum of liquid increases with time
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and plays a vital role in mass budgeting of

propellants. Multi-species bubbling is one of the

destratification techniques used in flight missions.

Quantification of stratified mass in cryogenic stage

and the estimation of time for destratification at

different flow rate of bubbling gas are essential for

the optimum loading of bubbling gas. In the present

work, experimental studies were conducted with

water-GN2 and liquid nitrogen (LN2)-GHe

combination to investigate the development and

destruction of thermal stratification of liquid in a

sub-scale cylindrical tank of 90 L capacity. Tests with

water at 305 K were conducted in open tank and

heated using an external source. Tests with LN2 at

77 K, 2.8 bar was carried out using enclosed tank.

Development of stratified mass was quantified in

both cases based on stratified temperature limit,

311 K and 83 K, for water and LN2, respectively,

using closely spaced T type thermocouples.

Subsequently, destratification was carried out using

gaseous nitrogen (GN2) and gaseous helium (GHe)

for water and LN2, respectively. Experiments were

conducted for bubbling flow rates in the range of 0.1–

0.4 g s . The time required for destratification was

found to decrease significantly with increase in

bubbling rate. 66.6% difference in destratification

time is observed between bubbling gas flow rate of

0.1 and 0.4 g s . The results obtained in the study

can be used in the design and payload estimation of

actual propellant tanks.

−1
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Abstract: 
The cross-coupling reactions via transition metal catalysis represent one of the most important protocol for 
C-C bond formation. An efficient strategy for C(sp2)–C(sp) cross-coupling reaction using Zn-TDCH is 
explored. Here the coupling reaction progress by an in situ formed Et2Zn–TDCH complex in 1,4-dioxane at 
125oC using K3PO4 as base. 
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Introduction 
     The conjugated carbon skeletons and their 
derivatives constitute one of the vital reactive 
intermediates in organic chemistry [1]. One 
important method for the construction of 
conjugated frameworks is the transition metal 
catalyzed cross-coupling reactions. It has wide 
applications in the synthesis of natural products, 
heterocycles, polymers, dyes, pharmaceuticals, 
sensors, electronics guest-host systems, and 
electroopticals [2]. Due to the great significance 
of acetylenic moieties, copious tactics have 
been developed, and still modifications are 
done for their synthesis. Among the diverse 
approaches, the Sonogashira type cross-
coupling reactions of aryl halides with terminal 
acetylenes are the highly admired one [3]. 
    The traditional Sonogashira reactions are 
mostly carried out with palladium (0) catalyst 
and copper (I) co-catalyst in suitable organic 
solvents in the presence of appropriate base and 
ligand, the use of ligands actually helps to 
generate the in situ formation of the reactive 
catalytic complex required for the reaction [4]. 
But the reduction during the homocoupling of 
alkynes is the most exigent crisis faced by 
Sonogashira reactions. Even though a number 
of such challenges exist, abundant mutations 
have been introduced in Sonogashira-type 
cross-coupling reactions for the last few years 

[5]. Among these, the Sonogashira-type cross-
coupling reaction under palladium-free 
conditions [6] and the same under copper-free 
conditions [7] emerged as the two promising 
protocols. There were some organometallic 
reagents that also served as effective catalytic 
species for this type of reactions. In 
continuation of our persistent interest in 
developing potent Zn-catalytic complexes for 
cross-coupling reactions, we recently published 
a successful strategy for the zinc-DMEDA 
catalyzed protocol for the Sonogashira-type 
cross-coupling reaction [8]. Herein we wish to 
explore the catalytic ability of Et2Zn with other 
ligands systems for similar reactions. 
 

Materials and Methods 
     In continuation of our last study based on 
zinc-DMEDA catalytic system for Sonogashira 
type cross-coupling reactions [9], we 
anticipated that zinc with other ligands can also 
effectively catalyze the same cross-coupling 
reactions. In this perspective, we tried diethyl 
zinc in the presence of L-proline La and other 
generally accessible ligands Lb-Le for testing. 
We commenced our studies on zinc-catalyzed 
Sonogashira type reaction using phenyl-
acetylene and 4-iodoacetophenone as reactants 
under a variety of catalytic conditions. The 
reactions were conducted in a dried sealed tube 
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Abstract
Weld overlaying is a promising and economical solution for repairing stainless steel

structures. The present work deals with the deposition of ER-308L weld overlays on AISI 321

plate with Robotic gas metal arc welding setup. Microstructural examination depicts the

presence of dendritic structures (equiaxed and columnar) and ferritic stringers. Energy-

dispersive X-ray analysis conÒrmed the absence of precipitates and phases susceptible to

corrosion in the as-deposited weld overlays. Specimens from ER-308L (weld overlay) and ER-

308L&321-SS (interface) regions were subjected to electrochemical analysis using the

Potentiodynamic polarization and double-loop electrochemical potentiokinetic reactivation

measurements. Both overlay and interface sections exhibited comparable corrosion rate –

3.30 and 3.62 mils penetration per year, respectively with di×erent passivation behaviour.

The improved passivation behaviour of the ER-308L weld overlay authenticates the presence

of δ-ferrite stringers. Double-loop electrochemical potentiokinetic reactivation tests

highlighted the absence of sensitization on both weld overlay and interface specimens. This

study presents the initial assessment results for repairing structural steel components

subjected to corrosion damage.


Get full access to this article

View all access and purchase options for this article.

GET ACCESS 

Impact Factor: 1.822
5-Year Impact Factor: 1.761

Proceedings of the Institution of Mechanical Engineers, Part E: Journal of Process Mechanical

Engineering

 Contents  Get access  More

  Information, rights and permissions 

Information Authors

Department of Mechanical Engineering, St Joseph's College of
Engineering and Technology, Palai, Kerala, India

View all articles by this author

Notes

N Siva Shanmugam, Materials Joining and Testing Laboratory,
Department of Mechanical Engineering, National Institute of
Technology, Tiruchirappalli-620015, Tamil Nadu, India. Email:
nsiva@nitt.edu

G Sreedhar



S Mohan Kumar



B Girinath 

A Rajesh Kannan



R Pramod



N Siva Shanmugam



M Vishnukumar



Privacy



5/22/23, 3:35 PM Microstructure and electrochemical evaluation of ER-308L weld overlays on AISI 321 stainless steel for repair applications - N Pra…

https://journals.sagepub.com/doi/abs/10.1177/09544089221145497 1/13

Abstract
Weld overlaying is a promising and economical solution for repairing stainless steel

structures. The present work deals with the deposition of ER-308L weld overlays on AISI 321

plate with Robotic gas metal arc welding setup. Microstructural examination depicts the

presence of dendritic structures (equiaxed and columnar) and ferritic stringers. Energy-

dispersive X-ray analysis conÒrmed the absence of precipitates and phases susceptible to

corrosion in the as-deposited weld overlays. Specimens from ER-308L (weld overlay) and ER-

308L&321-SS (interface) regions were subjected to electrochemical analysis using the

Potentiodynamic polarization and double-loop electrochemical potentiokinetic reactivation

measurements. Both overlay and interface sections exhibited comparable corrosion rate –

3.30 and 3.62 mils penetration per year, respectively with di×erent passivation behaviour.

The improved passivation behaviour of the ER-308L weld overlay authenticates the presence

of δ-ferrite stringers. Double-loop electrochemical potentiokinetic reactivation tests

highlighted the absence of sensitization on both weld overlay and interface specimens. This

study presents the initial assessment results for repairing structural steel components

subjected to corrosion damage.


Get full access to this article

View all access and purchase options for this article.

GET ACCESS 

Impact Factor: 1.822
5-Year Impact Factor: 1.761

Proceedings of the Institution of Mechanical Engineers, Part E: Journal of Process Mechanical

Engineering

 Contents  Get access  More

Privacy



��

�,�Q�G�X�V�W�U�L�D�O���(�Q�J�L�Q�H�H�U�L�Q�J���-�R�X�U�Q�D�O��

�,�6�6�1����������������������������

�9�R�O�X�P�H���������������,�V�V�X�H�����������1�R�����������1�R�Y�H�P�E�H�U������������
�€�€��

�8�*�&���&�$�5�(���*�U�R�X�S���������6�U�����1�R���������������6�F�L�H�Q�F�H�V�������������������������������������������������������������������������������������������������������������������������������������������������������������������í�ó�õ��

�$���6�7�8�'�<���2�1���%�5�$�1�'���$�:�$�5�(�1�(�6�6���$�1�'���,�1�9�(�6�7�2�5���3�(�5�&�(�3�7�,�2�1���$�%�2�8�7���9�$�5�,�2�8�6��
�)�,�1�$�1�&�,�$�/���3�5�2�'�8�&�7�6�����:�,�7�+���5�(�)�(�5�(�1�&�(���7�2���+�(�'�*�(���:�(�$�/�7�+���0�$�1�$�*�(�0�(�1�7��

�6�(�5�9�,�&�(�6�����.�2�&�+�,��
��

�$�O�D�Q���*�L�J�L�����0�%�$���6�W�X�G�H�Q�W�����6�-�%�6�����6�W�����-�R�V�H�S�K�¶�V���&�R�O�O�H�J�H���R�I���(�Q�J�L�Q�H�H�U�L�Q�J���D�Q�G���7�H�F�K�Q�R�O�R�J�\�����3�D�O�D�L����
�.�R�W�W�D�\�D�P�����.�H�U�D�O�D�����,�Q�G�L�D�������D�O�D�Q�J�L�J�L���������#�P�E�D���V�M�F�H�W�S�D�O�D�L���D�F���L�Q��

���'�U�����6�X�P�D���0�D�W�K�H�Z�����$�V�V�R�F�L�D�W�H���3�U�R�I�H�V�V�R�U�����6�-�%�6�����6�W�����-�R�V�H�S�K�¶�V���&�R�O�O�H�J�H���R�I���(�Q�J�L�Q�H�H�U�L�Q�J���D�Q�G��
�7�H�F�K�Q�R�O�R�J�\�����3�D�O�D�L�����.�R�W�W�D�\�D�P�����.�H�U�D�O�D�����,�Q�G�L�D�������V�X�P�D���P�D�W�K�H�Z�#�V�M�F�H�W�S�D�O�D�L���D�F���L�Q����

��
�$�E�V�W�U�D�F�W�����7�K�H���V�W�R�F�N���P�D�U�N�H�W���D�Q�G���I�L�Q�D�Q�F�L�D�O���S�U�R�G�X�F�W�V���D�U�H���J�D�L�Q�L�Q�J���P�R�U�H���S�R�S�X�O�D�U�L�W�\���W�R�G�D�\���D�Q�G���P�R�U�H���D�Q�G��
�P�R�U�H���S�H�R�S�O�H���D�U�H���F�R�Q�V�L�G�H�U�L�Q�J���W�K�H�P���D�V���D�Q���R�S�W�L�R�Q���W�R���L�Q�Y�H�V�W���W�K�H�L�U���P�R�Q�H�\�����7�K�L�V���W�U�H�Q�G���F�D�Q���E�H���D�W�W�U�L�E�X�W�H�G���W�R��
�Y�D�U�L�R�X�V�� �I�D�F�W�R�U�V�� �O�L�N�H�� �K�L�J�K�� �U�H�W�X�U�Q�V���� �H�D�V�H�� �R�I�� �X�V�H���� �H�W�F���� �%�X�W�� �V�W�L�O�O���� �Y�D�U�L�R�X�V�� �P�L�V�F�R�Q�F�H�S�W�L�R�Q�V���D�E�R�X�W�� �W�K�H���V�W�R�F�N��
�P�D�U�N�H�W���D�Q�G���V�W�R�U�L�H�V���D�E�R�X�W���O�R�V�L�Q�J���P�R�Q�H�\���V�W�L�O�O���S�U�H�Y�H�Q�W���W�K�H���J�H�Q�H�U�D�O���S�X�E�O�L�F���I�U�R�P���H�Q�W�H�U�L�Q�J���W�K�H���V�W�R�F�N���P�D�U�N�H�W����
�%�X�W���D�V���W�K�H���N�Q�R�Z�O�H�G�J�H���D�Q�G���D�Z�D�U�H�Q�H�V�V���R�I���S�H�R�S�O�H���D�U�H���J�U�R�Z�L�Q�J���P�R�U�H���S�H�R�S�O�H���D�U�H���J�H�W�W�L�Q�J���L�Q�Y�R�O�Y�H�G���Z�L�W�K���W�K�H��
�V�W�R�F�N���P�D�U�N�H�W�����$�Q�G���L�W���L�V���E�H�L�Q�J���F�R�Q�V�L�G�H�U�H�G���D�Q���L�Q�Y�H�V�W�P�H�Q�W���R�S�W�L�R�Q���E�\���P�D�Q�\�����7�K�H���S�U�R�M�H�F�W�¶�V���P�D�L�Q���R�E�M�H�F�W�L�Y�H��
�L�V���W�R�� �X�Q�G�H�U�V�W�D�Q�G���W�K�H���S�H�U�F�H�S�W�L�R�Q�� �R�I�� �F�X�V�W�R�P�H�U�V�� �U�H�J�D�U�G�L�Q�J���Y�D�U�L�R�X�V�� �I�L�Q�D�Q�F�L�D�O�� �S�U�R�G�X�F�W�V�� �Z�L�W�K�� �U�H�I�H�U�H�Q�F�H�� �W�R��
�+�H�G�J�H���Z�H�D�O�W�K���P�D�Q�D�J�H�P�H�Q�W���V�H�U�Y�L�F�H�V���L�Q���.�R�F�K�L�����,�W���P�D�N�H�V���D�Q���H�I�I�R�U�W���W�R���S�U�R�Y�L�G�H���D���Y�L�H�Z���R�I���W�K�H���S�H�U�F�H�S�W�L�R�Q��
�F�X�V�W�R�P�H�U�V���K�D�Y�H���R�I���W�K�H���E�U�D�Q�G���D�V���Z�H�O�O���D�V���I�L�Q�D�Q�F�L�D�O���S�U�R�G�X�F�W�V�����7�K�L�V���Z�R�X�O�G���K�H�O�S���V�W�R�F�N���E�U�R�N�H�U�V���L�Q���D�Q�V�Z�H�U�L�Q�J��
�W�K�H�� �T�X�H�U�L�H�V�� �R�I�� �F�X�V�W�R�P�H�U�V�� �D�Q�G�� �S�X�W�� �F�O�L�H�Q�W�V�� �D�W�� �H�D�V�H���� �)�U�R�P�� �D�� �V�D�P�S�O�H�� �R�I�� �K�X�Q�G�U�H�G�� �F�X�V�W�R�P�H�U�V�� �R�I�� �+�H�G�J�H����
�U�H�V�S�R�Q�V�H�V�� �Z�H�U�H�� �F�R�O�O�H�F�W�H�G�� �W�K�U�R�X�J�K�� �T�X�H�V�W�L�R�Q�Q�D�L�U�H�V�� �D�Q�G�� �L�Q�I�R�U�P�D�W�L�R�Q�� �J�D�L�Q�H�G�� �E�\�� �L�Q�W�H�U�D�F�W�L�Q�J�� �Z�L�W�K�� �V�W�R�F�N��
�E�U�R�N�H�U�V�� �R�I�� �W�K�H�� �I�L�U�P���� �7�K�H�� �&�K�L���V�T�X�D�U�H�� �W�H�V�W�� �D�Q�G�� �I�U�H�T�X�H�Q�F�\�� �D�Q�D�O�\�V�L�V�� �D�U�H�� �X�V�H�G�� �L�Q�� �W�K�H�� �S�U�R�M�H�F�W�� �W�R�� �W�H�V�W�� �W�K�H��
�K�\�S�R�W�K�H�V�L�V���D�Q�G���P�D�N�H���L�Q�I�H�U�H�Q�F�H�V���U�H�V�S�H�F�W�L�Y�H�O�\�����7�K�U�R�X�J�K���W�K�H���S�U�R�M�H�F�W�����Z�H���F�R�Q�F�O�X�G�H���W�K�D�W���F�X�V�W�R�P�H�U�V���K�D�Y�H���D��
�E�D�V�H���N�Q�R�Z�O�H�G�J�H���R�I���W�K�H���V�W�R�F�N���P�D�U�N�H�W���D�Q�G���W�K�H���J�H�Q�G�H�U���D�Q�G���H�G�X�F�D�W�L�R�Q���O�H�Y�H�O���R�I���F�X�V�W�R�P�H�U�V���L�V���D�O�V�R���G�L�U�H�F�W�O�\��
�U�H�O�D�W�H�G���W�R���E�U�D�Q�G���D�Z�D�U�H�Q�H�V�V����
��
�.�H�\�Z�R�U�G�V�����%�U�D�Q�G���D�Z�D�U�H�Q�H�V�V�����F�X�V�W�R�P�H�U���S�H�U�F�H�S�W�L�R�Q��
��
������ ���,�1�7�5�2�'�8�&�7�,�2�1��
�/�L�E�H�U�D�O�L�]�D�W�L�R�Q���D�Q�G���G�H�U�H�J�X�O�D�W�L�R�Q���R�I���W�K�H���I�L�Q�D�Q�F�L�D�O���L�Q�G�X�V�W�U�\���K�D�Y�H���F�U�H�D�W�H�G���V�H�Y�H�U�D�O���F�K�D�Q�F�H�V���I�R�U���H�[�S�D�Q�V�L�R�Q��
�I�R�U���I�L�Q�D�Q�F�L�D�O���V�H�U�Y�L�F�H���S�U�R�Y�L�G�H�U�V�����Z�K�L�O�H���D�O�V�R���J�L�Y�L�Q�J���L�Q�Y�H�V�W�R�U�V���P�R�U�H���O�X�F�U�D�W�L�Y�H���Z�D�\�V���W�R���L�Q�Y�H�V�W���W�K�H�L�U���P�R�Q�H�\��
�L�Q���D���Z�L�G�H�U���Y�D�U�L�H�W�\���R�I���J�R�R�G�V�����7�K�H���D�Y�D�L�O�D�E�L�O�L�W�\���R�I���F�R�P�S�O�H�[���L�Q�I�R�U�P�D�W�L�R�Q���D�W���D�Q���H�Y�H�U���L�Q�F�U�H�D�V�L�Q�J���V�S�H�H�G���W�K�D�Q�N�V��
�W�R���F�R�P�P�X�Q�L�F�D�W�L�R�Q���W�H�F�K�Q�R�O�R�J�L�H�V���O�L�N�H���,�Q�W�H�U�Q�H�W���V�H�U�Y�L�F�H�V�����P�R�E�L�O�H���E�D�Q�N�L�Q�J�����R�Q�O�L�Q�H���W�U�D�G�L�Q�J�����H�W�F�����K�D�V���D�O�W�H�U�H�G��
�L�Q�Y�H�V�W�R�U�V�
���E�H�K�D�Y�L�R�X�U���D�E�R�X�W���W�K�H�L�U���I�L�Q�D�Q�F�L�D�O���L�Q�Y�H�V�W�P�H�Q�W�V�����,�Q�G�L�D�Q�V�
���D�E�L�O�L�W�\���W�R���L�Q�Y�H�V�W���K�D�V���D�O�V�R���L�Q�F�U�H�D�V�H�G���D�V���D��
�U�H�V�X�O�W�� �R�I�� �E�H�W�W�H�U�� �H�D�U�Q�L�Q�J�� �S�R�W�H�Q�W�L�D�O�� �D�Q�G�� �U�L�V�L�Q�J�� �K�R�X�V�H�K�R�O�G�� �L�Q�F�R�P�H���� �7�K�H�U�H�I�R�U�H���� �Q�H�Z�� �V�H�W�V�� �R�I�� �S�U�R�G�X�F�W�V����
�V�H�U�Y�L�F�H�V�����D�Q�G���E�X�V�L�Q�H�V�V���S�U�R�F�H�V�V�H�V���P�X�V�W���E�H���G�H�Y�H�O�R�S�H�G���E�\���I�L�Q�D�Q�F�L�D�O���V�H�U�Y�L�F�H���S�U�R�Y�L�G�H�U�V���O�L�N�H���E�U�R�N�L�Q�J���I�L�U�P�V����
�$�G�G�L�W�L�R�Q�D�O�O�\�����W�K�H���H�I�I�H�F�W�L�Y�H�Q�H�V�V���R�I���V�H�U�Y�L�F�H���G�H�O�L�Y�H�U�\���W�R���V�H�Y�H�U�D�O���S�U�R�G�X�F�W�V���R�Q���D���S�H�U�V�R�Q�D�O�L�]�H�G���E�D�V�L�V���L�V���W�K�H��
�S�U�L�P�D�U�\�� �G�L�I�I�H�U�H�Q�W�L�D�W�L�Q�J�� �I�H�D�W�X�U�H�� �L�Q�� �W�K�H�� �S�U�R�Y�L�V�L�R�Q�� �R�I�� �I�L�Q�D�Q�F�L�D�O�� �V�H�U�Y�L�F�H�V���� �7�K�L�V�� �L�Q�F�O�X�G�H�V�� �L�Q�G�L�Y�L�G�X�D�O�L�V�H�G��
�D�G�Y�L�F�H���D�Q�G���V�R�O�X�W�L�R�Q�V���W�R���S�U�R�E�O�H�P�V���U�H�O�D�W�H�G���W�R���W�K�H���L�Q�Y�H�V�W�P�H�Q�W�V���D�Q�G���I�L�Q�D�Q�F�L�D�O���S�O�D�Q�Q�L�Q�J���F�R�Q�F�H�U�Q�V���R�I���F�H�U�W�D�L�Q��
�L�Q�Y�H�V�W�R�U�V�����:�K�L�O�H���F�X�V�W�R�P�H�U�V���W�\�S�L�F�D�O�O�\���K�D�Y�H���D���O�R�Q�J���W�H�U�P���F�R�Q�Q�H�F�W�L�R�Q���Z�L�W�K���W�K�H���E�U�R�N�H�U�D�J�H���I�L�U�P�����W�K�H���V�W�R�F�N��
�E�U�R�N�H�U�D�J�H���V�H�F�W�R�U���S�O�D�F�H�V���D���V�W�U�R�Q�J���H�P�S�K�D�V�L�V���R�Q���W�K�H���Y�D�O�X�H���R�I���W�K�H���F�O�L�H�Q�W�����&�O�L�H�Q�W�V���U�H�S�H�D�W�H�G�O�\���V�H�Q�G���W�U�D�G�L�Q�J��
�L�Q�V�W�U�X�F�W�L�R�Q�V���W�R���D���E�U�R�N�H�U�D�J�H���Z�K�H�Q�H�Y�H�U���W�K�H�\���F�R�P�H���D�F�U�R�V�V���S�U�R�P�L�V�L�Q�J���L�Q�Y�H�V�W�P�H�Q�W���R�S�S�R�U�W�X�Q�L�W�L�H�V�����Z�K�L�F�K���L�V��
�Z�K�\�����7�K�H�U�H�I�R�U�H�����L�W���L�V���T�X�L�W�H���L�P�S�R�U�W�D�Q�W���W�R���F�R�P�S�U�H�K�H�Q�G���F�X�V�W�R�P�H�U���V�H�U�Y�L�F�H���D�Q�G���J�D�X�J�H���F�R�Q�V�X�P�H�U���V�D�W�L�V�I�D�F�W�L�R�Q��
�L�Q���D�Q���H�Q�Y�L�U�R�Q�P�H�Q�W���Z�K�H�U�H���E�U�D�Q�G���O�R�\�D�O�W�\���L�V���G�H�F�O�L�Q�L�Q�J�����&�X�V�W�R�P�H�U���U�H�W�H�Q�W�L�R�Q���D�Q�G���F�X�V�W�R�P�H�U���V�D�W�L�V�I�D�F�W�L�R�Q���D�U�H��
�X�Q�G�R�X�E�W�H�G�O�\���F�O�R�V�H�O�\���U�H�O�D�W�H�G�����7�K�H���V�X�F�F�H�V�V���R�I���D���S�U�R�G�X�F�W���R�U���V�H�U�Y�L�F�H���L�Q���W�K�H���P�D�U�N�H�W���Z�L�O�O���E�H���G�H�W�H�U�P�L�Q�H�G���E�\��
�K�R�Z���F�X�V�W�R�P�H�U�V���S�H�U�F�H�L�Y�H���W�K�H���V�H�U�Y�L�F�H���D�Q�G���W�K�H���T�X�D�O�L�W�\���R�I���W�K�H���S�U�R�G�X�F�W�����2�Q�H���R�I���W�K�H���P�R�V�W���U�H�O�L�D�E�O�H���L�Q�G�L�F�D�W�R�U�V��
�R�I�� �O�R�Q�J���W�H�U�P�� �F�X�V�W�R�P�H�U�� �U�H�W�H�Q�W�L�R�Q�� �L�V�� �V�W�L�O�O�� �F�X�V�W�R�P�H�U�� �V�D�W�L�V�I�D�F�W�L�R�Q���� �(�Y�H�U�\�� �E�X�V�L�Q�H�V�V�� �H�Q�W�H�U�S�U�L�V�H�� �P�X�V�W���P�D�N�H��
�V�X�U�H���W�K�D�W���L�W�V���F�O�L�H�Q�W�V���D�U�H���V�D�W�L�V�I�L�H�G���L�Q���W�K�H���F�X�U�U�H�Q�W���F�R�P�S�H�W�L�W�L�Y�H���D�W�P�R�V�S�K�H�U�H�����2�Q�H���S�R�O�O���U�H�Y�H�D�O�H�G���W�K�D�W���D�F�T�X�L�U�L�Q�J��
�Q�H�Z�� �F�X�V�W�R�P�H�U�V�� �L�V�� �I�L�Y�H�� �W�L�P�H�V�� �P�R�U�H�� �H�[�S�H�Q�V�L�Y�H�� �W�K�D�Q�� �N�H�H�S�L�Q�J�� �W�K�H�� �R�Q�H�V�� �\�R�X�� �D�O�U�H�D�G�\�� �K�D�Y�H���� �7�K�H�U�H�I�R�U�H����
�U�H�J�D�U�G�O�H�V�V���R�I���W�K�H���L�Q�G�X�V�W�U�\���R�U���V�L�]�H���R�I���W�K�H���E�X�V�L�Q�H�V�V���L�Q���Z�K�L�F�K���D���I�L�U�P���L�V���R�S�H�U�D�W�L�Q�J�����L�W���L�V���Y�H�U�\���Y�L�W�D�O���W�R���V�X�S�S�O�\��



�����������������-�2�8�5�1�$�/���2�)���7�+�(���$�6�,�$�7�,�&���6�2�&�,�(�7�<���2�)���0�8�0�%�$�,�����,�6�6�1���������������������������9�R�O�����;�&�9�����1�R��������������������

�,�1�&�/�8�6�,�9�(���,�1�1�2�9�$�7�,�2�1�����)�5�$�0�(�:�2�5�.���7�2���8�1�'�(�5�6�7�$�1�'���,�1�7�(�1�7�,�2�1���7�2���8�6�(��
�8�1�,�)�,�(�'���3�$�<�0�(�1�7���,�1�7�(�5�)�$�&�(���$�0�2�1�*���/�2�:���,�1�&�2�0�(���&�2�1�6�8�0�(�5�6���,�1���,�1�'�,�$��

��
�5�R�V�L�Q���&�����-�D�F�R�E���5�H�V�H�D�U�F�K���V�F�K�R�O�D�U�����6�F�K�R�R�O���R�I���0�D�Q�D�J�H�P�H�Q�W���D�Q�G���%�X�V�L�Q�H�V�V���6�W�X�G�L�H�V�����0�D�K�D�W�P�D���*�D�Q�G�K�L��

�8�Q�L�Y�H�U�V�L�W�\�����.�H�U�D�O�D�������U�R�V�L�Q�#�V�M�F�H�W�S�D�O�D�L���D�F���L�Q��
�'�U�����-�R�K�Q�H�\���-�R�K�Q�V�R�Q���3�U�R�I�H�V�V�R�U�����6�F�K�R�R�O���R�I���0�D�Q�D�J�H�P�H�Q�W���D�Q�G���%�X�V�L�Q�H�V�V���6�W�X�G�L�H�V�����0�D�K�D�W�P�D���*�D�Q�G�K�L��

�8�Q�L�Y�H�U�V�L�W�\�����.�H�U�D�O�D�������M���M�R�K�Q�H�\�#�J�P�D�L�O���F�R�P��
��

�$�E�V�W�U�D�F�W��
�7�K�H���S�D�S�H�U���D�L�P�V���W�R���L�G�H�Q�W�L�I�\���W�K�H���I�D�F�W�R�U�V���W�K�D�W���O�H�D�G���W�R���D�G�R�S�W�L�R�Q���R�I���8�3�,���D�P�R�Q�J���O�R�Z���L�Q�F�R�P�H���F�R�Q�V�X�P�H�U�V�����$��
�W�R�W�D�O���R�I�����������T�X�H�V�W�L�R�Q�Q�D�L�U�H�V���Z�H�U�H���G�L�V�W�U�L�E�X�W�H�G���W�R���F�R�Q�V�X�P�H�U�V���K�D�Y�L�Q�J���P�R�Q�W�K�O�\���K�R�X�V�H�K�R�O�G���L�Q�F�R�P�H���E�H�O�R�Z��
�,�1�5�� ������������ �D�Q�G�� �K�D�Y�H�� �X�V�H�G�� �8�3�,�� �D�W�� �O�H�D�V�W�� �R�Q�F�H�� �W�R�� �P�D�N�H�� �D�� �I�L�Q�D�Q�F�L�D�O�� �W�U�D�Q�V�D�F�W�L�R�Q���� �7�K�H�� �V�W�X�G�\�� �U�H�Y�H�D�O�H�G��
�V�L�J�Q�L�I�L�F�D�Q�W���S�R�V�L�W�L�Y�H���H�I�I�H�F�W���R�I���S�H�U�I�R�U�P�D�Q�F�H���H�[�S�H�F�W�D�Q�F�\�����H�I�I�R�U�W���H�[�S�H�F�W�D�Q�F�\���D�Q�G���I�D�F�L�O�L�W�D�W�L�Q�J���F�R�Q�G�L�W�L�R�Q�V���R�Q��
�L�Q�W�H�Q�W�L�R�Q���W�R���X�V�H���8�3�,�����3�H�U�F�H�L�Y�H�G���U�L�V�N���L�V���I�R�X�Q�G���W�R���K�D�Y�H���D���V�L�J�Q�L�I�L�F�D�Q�W���Q�H�J�D�W�L�Y�H���H�I�I�H�F�W���R�Q���L�Q�W�H�Q�W�L�R�Q���W�R���X�V�H��
�Z�K�L�O�H�� �V�R�F�L�D�O�� �L�Q�I�O�X�H�Q�F�H�� �G�R�H�V�� �Q�R�W�� �K�D�Y�H�� �V�L�J�Q�L�I�L�F�D�Q�W�� �L�P�S�D�F�W�� �D�P�R�Q�J�� �O�R�Z�� �L�Q�F�R�P�H�� �F�R�Q�V�X�P�H�U�V���� �7�K�H��
�U�H�V�S�R�Q�G�H�Q�W�V���U�H�S�U�H�V�H�Q�W���D���V�P�D�O�O���J�U�R�X�S���R�I���W�K�H���,�Q�G�L�D�Q���S�R�S�X�O�D�W�L�R�Q�����$���O�D�U�J�H���D�Q�G���Y�D�U�L�H�G���V�D�P�S�O�H���F�R�X�O�G���S�U�R�G�X�F�H��
�G�L�I�I�H�U�H�Q�W�� �I�L�Q�G�L�Q�J�V���� �$�� �O�R�Q�J�L�W�X�G�L�Q�D�O�� �V�W�X�G�\�� �Z�R�X�O�G�� �D�O�O�R�Z�� �X�V�� �W�R�� �Y�H�U�L�I�\�� �W�K�H�� �U�R�E�X�V�W�Q�H�V�V�� �R�I�� �W�K�H�� �H�V�W�D�E�O�L�V�K�H�G��
�U�H�O�D�W�L�R�Q�V�K�L�S�V�����7�K�L�V���L�V���W�K�H���I�L�U�V�W���V�W�X�G�\���W�K�D�W���D�Q�D�O�\�V�H�G���L�Q�W�H�Q�W�L�R�Q���W�R���D�G�R�S�W���8�3�,���D�P�R�Q�J���O�R�Z���L�Q�F�R�P�H���F�R�Q�V�X�P�H�U�V����
�)�U�R�P�� �D�� �S�U�D�F�W�L�F�D�O�� �S�R�L�Q�W�� �R�I�� �Y�L�H�Z���� �W�K�L�V�� �V�W�X�G�\�� �S�U�R�Y�L�G�H�V�� �H�P�S�L�U�L�F�D�O�� �H�Y�L�G�H�Q�F�H�� �R�Q�� �N�H�\�� �G�L�P�H�Q�V�L�R�Q�V�� �W�R�� �E�H��
�F�R�Q�V�L�G�H�U�H�G���E�\���D�S�S�O�L�F�D�W�L�R�Q���G�H�Y�H�O�R�S�H�U�V�����G�H�V�L�J�Q�H�U�V���D�Q�G���P�D�U�N�H�W�H�U�V���R�I���8�3�,���D�S�S�V�����7�K�H���U�H�V�H�D�U�F�K���F�R�Q�W�U�L�E�X�W�H�V��
�W�R���W�K�H���D�F�D�G�H�P�L�F���F�R�P�P�X�Q�L�W�\���R�I���N�Q�R�Z�O�H�G�J�H���E�\���L�Q�Y�H�V�W�L�J�D�W�L�Q�J���8�3�,���D�G�R�S�W�L�R�Q���I�R�U���O�R�Z���L�Q�F�R�P�H���F�R�Q�V�X�P�H�U�V��
�E�\���H�[�W�H�Q�G�L�Q�J���8�Q�L�I�L�H�G���7�K�H�R�U�\���R�I���$�F�F�H�S�W�D�Q�F�H���D�Q�G���8�V�H���R�I���7�H�F�K�Q�R�O�R�J�\���Z�L�W�K���S�H�U�F�H�L�Y�H�G���U�L�V�N����
�.�H�\���:�R�U�G�V�������8�Q�L�I�L�H�G���3�D�\�P�H�Q�W���,�Q�W�H�U�I�D�F�H�����3�H�U�I�R�U�P�D�Q�F�H���(�[�S�H�F�W�D�Q�F�\�����(�I�I�R�U�W���(�[�S�H�F�W�D�Q�F�\�����6�R�F�L�D�O��
�,�Q�I�O�X�H�Q�F�H�����I�D�F�L�O�L�W�D�W�L�Q�J���F�R�Q�G�L�W�L�R�Q�V�����3�H�U�F�H�L�Y�H�G���5�L�V�N����
��
�����,�Q�W�U�R�G�X�F�W�L�R�Q��
�'�L�J�L�W�D�O���S�D�\�P�H�Q�W�V���L�Q���,�Q�G�L�D���K�D�Y�H���V�H�H�Q���H�[�W�U�D�R�U�G�L�Q�D�U�\���J�U�R�Z�W�K���U�D�W�H���G�U�L�Y�H�Q���E�\���P�X�O�W�L�S�O�H���I�D�F�W�R�U�V���V�X�F�K���D�V���Q�H�Z��
�D�Q�G���L�Q�Q�R�Y�D�W�L�Y�H���S�D�\�P�H�Q�W���S�U�R�G�X�F�W�V�����L�Q�F�U�H�D�V�L�Q�J���V�P�D�U�W�S�K�R�Q�H���D�G�R�S�W�L�R�Q�����J�U�R�Z�L�Q�J���Q�H�H�G���I�R�U���I�D�V�W�H�U���S�D�\�P�H�Q�W��
�P�R�G�H�V�����D�Q�G���V�W�U�R�Q�J���S�X�V�K���I�U�R�P���*�R�Y�H�U�Q�P�H�Q�W���D�Q�G���U�H�J�X�O�D�W�R�U�V���W�R�Z�D�U�G�V���D�G�R�S�W�L�R�Q���R�I���G�L�J�L�W�D�O���F�K�D�Q�Q�H�O�V�����0�R�E�L�O�H��
�S�K�R�Q�H�V���K�D�Y�H���E�H�F�R�P�H���D�Q���H�V�V�H�Q�W�L�D�O���S�U�R�G�X�F�W���I�R�U���G�D�L�O�\���D�F�W�L�Y�L�W�L�H�V�����Z�L�W�K���D���K�L�J�K���S�U�R�O�L�I�H�U�D�W�L�R�Q���R�I���P�R�E�L�O�H���S�K�R�Q�H��
�V�X�E�V�F�U�L�S�W�L�R�Q�����$�F�F�R�U�G�L�Q�J���W�R���,�&�(�$���U�H�S�R�U�W���R�Q���³�&�R�Q�W�U�L�E�X�W�L�R�Q���R�I���6�P�D�U�W���3�K�R�Q�H�V���W�R���'�L�J�L�W�D�O���*�R�Y�H�U�Q�D�Q�F�H���L�Q��
�,�Q�G�L�D�´�����W�K�H�U�H���Z�H�U�H�����������P�L�O�O�L�R�Q���V�P�D�U�W�S�K�R�Q�H���X�V�H�U�V���L�Q���,�Q�G�L�D���D�W���W�K�H���H�Q�G���R�I�������������D�Q�G���L�V���H�[�S�H�F�W�H�G���W�R���U�L�V�H���W�R��
���������P�L�O�O�L�R�Q���E�\�������������7�K�H���U�H�S�R�U�W���V�W�D�W�H�V���W�K�D�W���,�Q�G�L�D���U�H�F�R�U�G�V���W�K�H���K�L�J�K�H�V�W���P�R�Q�W�K�O�\���G�D�W�D���F�R�Q�V�X�P�S�W�L�R�Q���L�Q���W�K�H��
�Z�R�U�O�G�� �Z�L�W�K���������*�%���L�Q�� ���������� �D�Q�G�� �L�V�� �H�[�S�H�F�W�H�G�� �W�R���G�R�X�E�O�H�� �W�R�� �����*�%���E�\�� ������������ �8�Q�L�I�L�H�G���3�D�\�P�H�Q�W�� �,�Q�W�H�U�I�D�F�H��
���8�3�,�������D�Q���L�Q�Q�R�Y�D�W�L�Y�H���L�Q�L�W�L�D�W�L�Y�H���R�I���*�R�Y�H�U�Q�P�H�Q�W���R�I���,�Q�G�L�D�����Z�D�V���O�D�X�Q�F�K�H�G���L�Q�������������Z�L�W�K���D���Y�L�H�Z���W�R���S�U�R�Y�L�G�H��
�D���S�O�D�W�I�R�U�P���I�R�U���G�L�J�L�W�D�O�L�]�D�W�L�R�Q���R�I���S�D�\�P�H�Q�W���V�H�U�Y�L�F�H�V���I�R�U���H�Y�H�U�\�R�Q�H���L�Q���W�K�H���F�R�X�Q�W�U�\�����5�D�V�W�R�J�L�����3�D�Q�V�H�����6�K�D�U�P�D����
�	���%�K�L�P�D�Y�D�U�D�S�X���������������������7�K�L�V�������P�R�E�L�O�H���F�H�Q�W�U�L�F�����U�H�D�O���W�L�P�H�����L�Q�W�H�U�E�D�Q�N���S�D�\�P�H�Q�W���V�\�V�W�H�P���K�D�V���W�K�H���S�R�W�H�Q�W�L�D�O��
�W�R���W�U�D�Q�V�I�R�U�P���W�K�H���G�L�J�L�W�D�O���S�D�\�P�H�Q�W�V���L�Q���,�Q�G�L�D�� ���*�R�F�K�K�Z�D�O���������������������$�F�F�R�U�G�L�Q�J���W�R���3�:�&���U�H�S�R�U�W�������������������W�K�H��
�F�R�P�S�R�X�Q�G�H�G���D�Q�Q�X�D�O���J�U�R�Z�W�K���U�D�W�H���R�I���8�3�,���L�V�������������I�U�R�P�����������������������D�Q�G���K�D�V���E�H�F�R�P�H���W�K�H���P�R�V�W���S�U�H�I�H�U�U�H�G��
�S�D�\�P�H�Q�W�� �S�U�R�G�X�F�W�� �L�Q�� �W�H�U�P�V�� �R�I�� �Y�R�O�X�P�H���� �8�3�,�� �F�D�Q�� �E�H�� �D�� �F�D�V�H�� �V�W�X�G�\�� �I�R�U�� �E�R�W�K�� �G�H�Y�H�O�R�S�L�Q�J�� �D�Q�G�� �G�H�Y�H�O�R�S�H�G��
�F�R�X�Q�W�U�L�H�V���W�R���H�Q�D�E�O�H���X�Q�L�Y�H�U�V�D�O�����O�R�Z���F�R�V�W���G�L�J�L�W�D�O���S�D�\�P�H�Q�W���V�\�V�W�H�P����
��
�7�K�H���&�R�Y�L�G���������S�D�Q�G�H�P�L�F���K�D�V���U�H�V�X�O�W�H�G���L�Q���D�F�F�H�O�H�U�D�W�H�G���V�K�L�I�W���W�R�Z�D�U�G�V���G�L�J�L�W�L�]�D�W�L�R�Q���R�I���I�L�Q�D�Q�F�L�D�O���V�H�U�Y�L�F�H�V�����7�K�H��
�X�Q�S�U�H�F�H�G�H�Q�W�H�G�� �F�R�Q�F�H�U�Q�� �R�I�� �S�H�R�S�O�H�� �R�Q�� �&�R�Y�L�G�� ������ �S�D�Q�G�H�P�L�F�� �K�D�V�� �L�Q�F�U�H�D�V�H�G�� �W�K�H�� �X�V�D�J�H�� �R�I�� �F�R�Q�W�D�F�W�O�H�V�V��
�S�D�\�P�H�Q�W�V�� �O�L�N�H�� �8�3�,�� ���&���&�� �	�� �3�U�D�W�K�D�S���� �������������� �+�R�Z�H�Y�H�U���� �W�K�H�U�H�� �L�V�� �U�L�V�N�� �R�I�� �I�X�U�W�K�H�U�� �Z�L�G�H�Q�L�Q�J�� �W�K�H�� �G�L�Y�L�G�H��
�E�H�W�Z�H�H�Q���W�K�R�V�H���D�O�U�H�D�G�\���F�D�S�D�E�O�H���R�I���D�F�F�H�V�V�L�Q�J���G�L�J�L�W�D�O���I�L�Q�D�Q�F�L�D�O���V�H�U�Y�L�F�H�V���D�Q�G���W�K�R�V�H���Z�K�R���P�L�J�K�W���Q�R�W���E�H���D�E�O�H��
�W�R���V�X�F�K���D�V���U�X�U�D�O���S�H�R�S�O�H�����Z�R�P�H�Q�����W�K�H���X�O�W�U�D���S�R�R�U�����P�L�J�U�D�Q�W�V���D�Q�G���U�H�I�X�J�H�H�V�����L�Q�G�L�J�H�Q�R�X�V���S�H�R�S�O�H�����W�K�H���H�O�G�H�U�O�\����
�D�Q�G���W�K�H���V�F�D�U�F�H�O�\���O�L�W�H�U�D�W�H���S�H�R�S�O�H�����7�K�H���%�R�W�W�R�P���R�I���W�K�H���3�\�U�D�P�L�G�����%�R�3�����L�V���D���V�R�F�L�R���H�F�R�Q�R�P�L�F���F�R�Q�F�H�S�W���W�K�D�W��
�F�O�D�V�V�L�I�L�H�V�� �W�K�H�� �Z�R�U�O�G�¶�V�� �I�R�X�U�� �E�L�O�O�L�R�Q�� �S�R�R�U�H�V�W�� �F�L�W�L�]�H�Q�V�� �D�V�� �D�� �O�D�U�J�H�� �E�X�W�� �X�Q�G�H�U���V�H�U�Y�H�G�� �P�D�U�N�H�W�� �E�O�R�F�N�H�G�� �E�\��
�F�K�D�O�O�H�Q�J�L�Q�J���E�D�U�U�L�H�U�V���W�K�D�W���S�U�H�Y�H�Q�W���W�K�H�P���I�U�R�P���U�H�D�O�L�]�L�Q�J���W�K�H�L�U���K�X�P�D�Q���S�R�W�H�Q�W�L�D�O���I�R�U���W�K�H�L�U���R�Z�Q���E�H�Q�H�I�L�W�����W�K�R�V�H��
�R�I�� �W�K�H�L�U�� �I�D�P�L�O�L�H�V���� �D�Q�G�� �W�K�D�W�� �R�I�� �V�R�F�L�H�W�\�
�V���D�W���O�D�U�J�H���� �0�F�.�L�Q�V�H�\�� �5�H�S�R�U�W���R�Q���7�K�H�� �5�L�V�H�� �R�I�� �,�Q�G�L�D�¶�V�� �&�R�Q�V�X�P�H�U��
�0�D�U�N�H�W���G�H�I�L�Q�H�V���%�R�3���D�V���S�H�R�S�O�H���O�L�Y�L�Q�J���Z�L�W�K���D�Q���D�Q�Q�X�D�O���K�R�X�V�H�K�R�O�G���L�Q�F�R�P�H���R�I���O�H�V�V���W�K�D�Q���,�1�5�����������������S�H�U��




