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			Preface
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			Indeed, 2020 was one of the most important years in human history. A deadly microorganism called COVID19 (coronavirus disease 2019) has begun to threaten our lives with its rapid infection rate worldwide. The World Health Organization declared it a pandemic, and the government began taking serious precautions and turned everyday life into an almost apocalyptic one. In all countries, people were required to wear masks and maintain physical distancing in large groups in accordance with hygiene regulations. In addition, schools, shopping malls, and environments accommodating large numbers of people have enabled remote work in both the closed public and private sectors. After all, life is very different from what it used to be. Human history has witnessed some epidemics, but first in the 21st century as a new era of technological development. 

			Of course, the rise of COVID-19 has no end to humanity, so doctors and health care workers worldwide have been doing serious research to combat the microbes. With the development of vaccines and research on the various therapeutic components underway, various fields are participating in various advances at all stages of the fight against COVID-19, including early diagnosis, treatment, and prevention. Data science plays an important role in designing effective solutions as COVID-19 requires careful analysis of large-scale behavior by people worldwide. Using data science to combine different research fields, including artificial intelligence, bioinformatics, and remote sensing, to analyze large and complex data has become a notable weapon in the fight against COVID-19. Researchers, experts, and policymakers worldwide are working together to develop urgent solutions to improve everything from a diagnosis, treatment, and prevention perspective. At this point, it is in great demand to report the results of global research held under the umbrella of data science and collaborations in its important fields. 

			 The purpose of this book is to collect the latest cutting-edge research on the use of COVID-19 data science. This book was written on an urgent request for high-quality global research. 

			 All chapters provide a different perspective on the current state of the global COVID-19 and introduce unique and innovative calculation methods to combat it. As editors, we believe that this collection of research findings will contribute to the interdisciplinary literature and open new doors to effective development for future major health problems and diseases. All readers are welcome to send us their own ideas and suggestions. We hope that the need for COVID-19 treatment will soon end (or at least we all learn to live with him), and most importantly, we want a healthy and safe next-generation future world because humanity always has the opportunity to exist on such a large scale. You can learn something from enemy problems.
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			Chapter 1. Overview of AI in Covid-19

			1.1 Introduction

			In the past two decades, various viral diseases such as Chikungunya, Ebola virus, Zika virus, Nipah virus, H7N9 avian influenza, H1N1, SARS, and MERS have emerged. The world woke up in these ten years, and new diseases broke out. In December 2019, a new type of coronavirus broke out in Wuhan, Hubei province, China. Most of the first identified patients date back to the “wet market,” where live animals were slaughtered and sold. The market may have played a role in amplifying the hot spots. The virus spread from here to other parts of China and then spread to 213 countries and regions in a short period of time. The World Health Organization named this disease “COVID19” on February 11, 2020, which is the acronym for Coronavirus Disease 2019. As of August 17, 2020, a total of 21.2 million confirmed cases and 761,000 deaths had been reported worldwide. The United States, India, Brazil, and Russia have reported the most severe COVID19 outbreaks, and the number of cases in these countries has exceeded the number of confirmed cases in China. The World Health Organization declared the current COVID19 outbreak a “public health emergency of international concern” on January 30, 2020, and declared a “pandemic” on March 11, 2020. 

			Although the mortality rate of severe acute respiratory syndrome coronavirus 2 (SARSCoV2; 2.9%) is compared with SARS-CoV (9.6%) and MERS-CoV (34.4%), the high infection rate of SARSCoV2 compared with other coronaviruses has become a global Concern. Compared with women, men have a higher mortality rate and vulnerability to COVID19, which may be attributed to other gender behaviors, such as smoking. The fatality rate of COVID19 varies with age and is also affected by potential comorbidities, such as diabetes, hypertension, cancer, cardiovascular disease, and chronic respiratory diseases. No vertical transmission of COVID19 infection from mother to child has been observed. Children are susceptible to COVID19, but they often show only mild symptoms.

			1.1.1 SARS-COV- 2

			The pathogen was named SARSCoV2 by the International Classification of Viruses on February 11, 2020. SARSCoV2 is an animal-derived beta-coronavirus belonging to the Orthocoronavirinae subfamily Monkey Becovirus subgenus of the coronavirus family that infects humans in a spillover event. Bats are believed to be a repository of SARSCoV2 animals, but other potential intermediate animal hosts have not yet been identified. Viruses are spherical particles between 70 and 90 nm with glycoprotein spikes protruding from the surface that binds to the receptor angiotensin-converting enzyme 2 on the cell surface. These spikes give the virus a crown-like appearance. 

			The SARSCoV2 glycoprotein has a furin polynucleotide cleavage site (PRRARS|V) located between boundary residues 682 and 685 of the two subunits S1/S2 catalyzed in biosynthesis. Although observed in avian influenza viruses, related viruses such as SARS-CoV and SARSrCoV are not observed. This cleavage site in SARSCoV2 is evident and affects the invasion, directional spread, and pathogenicity of the virus. The expression of Puin proteases in the host’s airways, brain, pancreas, liver, gastrointestinal tract, and reproductive organs makes it possible for viruses to infect various organs and also promotes their release into the surrounding environment in several ways. Currently, 249 protein structures belonging to SARSCoV2 and 255 whole genome sequences are available in the public domain.

			1.1.2 SARS-CoV-2 genome

			Recent studies have suggested the origin of a single source of SARSCoV2 because the genomic sequences collected from various patients show surprisingly high identity, and SARSCoV2 is phylogenetically closer to batSLCoVZC45 and batSLCoVZXC21. The genome size is about 30 kb. A vast part of the genome is occupied by two open reading frames (ORF1a and ORF1b) translated into pp1a and pp1ab polyproteins, followed by 16 such as cysteine proteases, chymotrypsin-like RNA-dependent RNA polymerases, helicopter-like. 

			It is cleaved into nonstructural protein (nsp). .. The rest of the genome encodes structural proteins and 6-7 sub proteins such as spikes (S), envelopes (E), membranes (M), and nucleocapsid proteins. Genetic analysis has shown that SARSCoV2 has evolved into two more widespread, aggressively toxic L-type strains derived from its ancestral S-type and S-type. Interestingly, the frequency of L-type was high in the initial stage of the epidemic, but the frequency decreased, and the frequency of S-type increased. This is likely due to differences in selection pressures and mechanical properties.

			

			1.1.3 Transmission

			COVID-19 spreads from person to person primarily through direct contact by respiratory droplets when coughing or sneezing and indirect contact by surfaces that come into regular contact with vectors. SARSCoV2 can continue to survive for hours to days on a variety of surfaces. Therefore, airborne propagation is possible in medical or hospital settings for processes that generate aerosols. COVID-19 poop-mouth infection has so far not been reported but continues to be a potential route.

			1.1.4 Clinical symptoms

			Most patients experience mild flu-like symptoms, including fever, cough, malaise, fatigue, sputum production, and respiratory problems. Less common symptoms such as headache, hemoptysis, and gastrointestinal symptoms with diarrhea and serious symptoms such as pneumonia and bronchitis were also observed. Complications such as acute respiratory distress syndrome, RNAemia, acute heart injury, acute kidney injury, and secondary infections have been reported in some patients. Other laboratory parameters related to COVID19 were white blood cell and lymphocyte counts, increased erythrocyte sedimentation rate, creative protein, infiltrated water, and bilateral bottom glass opacity on lung CT scans.

			1.1.5 Prevention & control

			Control measures such as case isolation, contact tracing, and isolation must be taken to limit the spread of COVID19 from person to person. In addition, personal hygiene measures such as frequent handwashing, respiratory hygiene, social distancing, use of masks/protective covers, and surface disinfection can help reduce transmission.

			1.1.6 Screening & diagnosis

			In telemedicine and large-scale screening, clinical features such as hyposmia (loss of smell) and hypotaste (loss of taste) can be explored to make a preliminary diagnosis. Specimen samples collected from oropharyngeal and nasopharyngeal swabs or blood samples are used for diagnosis. Although it is commonly used to diagnose COVID19 in an outbreak setting, relying solely on CT scans can be misleading because these images cannot be distinguished from other viral pneumonia. WHO recommends molecular reverse transcriptase-polymerase chain reaction (RTPCR) testing as the first choice for detecting SARSCoV2 nucleic acid to diagnose COVID19. Due to the high false-negative rate of RTPCR, a chest CT scan must be used as an auxiliary diagnostic measure to confirm the diagnosis. 

			The Pointofcare immunodiagnostic analysis, which detects human antibodies produced against the COVID19 virus protein or blood samples against the virus, is often used to supplement molecular tests due to its low cost and fast results, but these methods have poor sensitivity and can only be qualitative. The utility of these serological methods for contact tracing and assessing the success of non-pharmacological interventions in public health settings has been discussed elsewhere. These serological methods have now received emergency use authorization from the US FDA. CRISPRCas12-based detection can provide rapid results and can be used for immediate detection in the future. 

			According to recent WHO data, 13 vaccine candidates are being evaluated. An experimental vaccine developed by Oxford University/AstraZeneca has entered phase III clinical trials, while CanSino Biotech/Beijing Biotechnology and Moderna/NIAID’s vaccine candidates have entered phase II trials, and 10 candidate vaccines have entered the I/II Period. and Phase I. Another 129 vaccine candidates are in the pre-clinical (WHO) stage, and many are in preparation.

			1.1.7 Therapeutic agents
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			Fig 1.1 AI in Covid-19

			Some potential COVID19 drugs under consideration and evaluation include Redecivir (GS5734), Baritinib, Ritonavir/Lopinavir combination, Ribavirin®, Uminovir, and IFNβ, among others Broad-spectrum antiviral drugs. In a randomized, placebo-controlled trial of remdesivir, remdesivir was not effective in treating patients with COVID19. However, in a recent development, the FDA approved the use of remdesivir in confirmed and suspected COVID19 cases. As of June 25, 2020, there are about 1,235 clinical trials of various therapeutic drugs for COVID19 in the world.

			1.1.8 Application of artificial intelligence in COVID-19 disease management

			Unprecedented efforts to respond to the COVID19 pandemic utilize big data and artificial intelligence (AI). Previously, various branches of artificial intelligence have been used in various disease outbreaks. Therefore, artificial intelligence can play a vital role in the fight against COVID19. 

			AI has been successfully used to identify disease clusters, case monitoring, prediction of future outbreaks, death risks, COVID19 diagnosis, disease management through resource allocation, promotion of training, record keeping, and pattern recognition to study disease trends. Several AI applications that have generated a lot of interest and hope in the fight against COVID19 include:

			• AI in prediction & tracking

			AI can be harnessed to predict the spread of viruses and develop early warning systems by pulling information from social media platforms, calls, and news websites, and provides useful information on vulnerable areas, and forecasting morbidity and mortality. For example, the blue dot identified a cluster of pneumonia cases and predicted the outbreak’s geographic location of the COVID19 outbreak based on available data using machine learning. In addition, HealthMap collects publicly available data on COVID19 and makes it available to facilitate effective tracking of its spread. Recently, the role of AI in identifying and predicting COVID19 outbreaks using multimodal and multimodal data has been emphasized. 

			• AI contact tracing 

			AI can enhance mobile health applications where smart devices such as watches, mobile phones, cameras, and a wide range of wearable devices can be used for effective diagnosis, contact tracing, and surveillance during COVID19. Applications like AI4COVID19, which rely on recording 2-second cough samples, can be used in telemedicine. 

			• AI in surveillance of COVID19 cases AI 

			Techniques are applied to monitor patients in clinical settings and predict the course of treatment. Based on data obtained from key statistics and clinical parameters, AI can provide important information for resource allocation and decision-making by prioritizing ventilator needs and providing respiratory support in the hospital’s intensive care unit. AI can also be used to predict the odds of recovery or death during COVID19 and provide daily updates, record keeping, and analysis, and chart the course of treatment. 

			• AI in early diagnosis 

			 AI is used to detect and quantify cases of COVID19 from chest x-ray and CT images. Researchers have developed a deep learning model called the COVID19 Detection Neural Network (COVNet) to distinguish between COVID19 and community-acquired pneumonia based on 2D and 3D imaging features extracted from thoracic volumetric CT. Singh et al. developed a new deep learning model that uses multi-target differential evolution and an accumulation neural network to diagnose COVID19 using a thoracic scanner. COVIDResNet developed using machine learning, and discriminant scaling and gradual image resizing outperformed COVIDNet in diagnosing COVID19. Alom et al. developed a system called COVID_MTNet by applying improved NABLA3 startup recurrent, residual network models to detect and locate regions of interest from x-ray images and chest CT scans. Another study used an AI-based classifier to predict the outcome of RTPCR results of COVID19 cases using 16 simple parameters taken from complete blood profiles. This may find application in reducing the number of RTPCR checks in resource settings. 

			• AI to reduce the burden on physicians and healthcare workers 

			AI-based classification systems can help reduce the workload of medical and healthcare workers by automatically automating a number of processes such as training physicians, determining treatment and care by analyzing clinical data using pattern recognition approaches, digitizing patient reports, and also proposing solutions to minimize their contact with the patient. AI can categorize patients based on symptom severity, genetics, and clinical reports into different categories such as mild, moderate, and severe so that the different approaches to treating patients the way they are more efficient. AI in telemedicine can also be used to eliminate the need for frequent and unnecessary hospital visits by remotely monitoring cases and recording patient data for asymptomatic symptoms or patients with mild symptoms. AI-based medical chatbots can also be used for consultation, thereby reducing hospital congestion as well as the spread of infections and thus preventing reduced operational efficiency of critical care services. Chatbots like Clara from the Centers for Disease Control and Zini provide much-needed support to patients in remote facilities. A prognostic prediction algorithm predicted a patient’s risk of death using machine learning using features pulled from other patients’ data as a training dataset. A similar approach has been used to predict the likelihood of developing acute respiratory distress syndrome. Service robots and humanoid robots with AI cores can be used to provide essential services and routine tasks such as cleaning, disinfection, and monitoring in hospital environments.

			• AI in protein structure prediction

			AI can help predict the structure of important proteins, which are essential for virus entry and replication, and provide useful information that could pave the way for drug development in a very short time. Google’s Deep Mind AlphaFold algorithm used Deep Residue Networks (DRNs) called ResNets to predict the protein structure of membrane proteins, proteins 3a, nsp2, nsp4, nsp6, and the C-terminal papain-like domain of SARSCoV2, which would provide a huge boost to drug discovery programs. DeepTracer, a custom deep, complex neural network-based program, is used to derive the protein complex structure of SARSCoV2 from high-resolution cold electron microscopy density and amino acid sequence maps. 

			• AI in therapeutic product development AI techniques 

			It can stimulate and complement traditional technologies by reducing the time for drugs to get from the lab to the bed by dramatically speeding up the detection process lead, virtual screening, and validation. AI can also speed it up by collecting data useful for drug re-direction or repositioning by examining the properties of approved and validated drugs based on descriptions and properties, molecules, something a human expert might not be able to do. For example, BenevolentAI used machine learning methods to accelerate its drug discovery program and identify baricitinib as a potential drug against COVID19. Insilico Medicine has identified several small molecules that fight COVID19 using AI. Another study combined virtual screening and supervised learning to identify potential drugs for COVID19. Zhou et al. applied a network-based integrated systems pharmacology approach to finding potential drugs for SARSCoV2 from the list of molecules and drug combinations already available. Several other AI-based efforts, including the IDentif.AI (Identification of Infectious Disease Therapy Combined with Artificial Intelligence) project and PolypharmDB, have successfully identified candidates against COVID19. Various machine learning approaches and deep learning-based applications are also used to accelerate drug discovery. 

			• AI in Vaccine Development 

			Never before has humanity witnessed such a race to develop vaccines against pathogens. The speed of discovery can be greatly accelerated by harnessing the power of AI. Bee and associates predicted possible vaccine candidates for COVID19 using the Vaxign reverse vaccination machine learning platform based on supervised classification models.

			•AI to limit the spread of misinformation 

			Due to the spread of information, this pandemic has turned into an epidemic. Understanding knowledge, awareness, and practice about COVID19 by leveraging information from social media platforms like Twitter, Facebook, etc., can help design a timely and accurate information collection and dissemination strategy to mitigate the impact of COVID19. Machine learning techniques can be used to identify trends, analyze sensations, provide insight into the origins of misinformation, and help reduce rumors and misinformation. AI techniques can be used even more to present a clear picture of recovery rates, accessibility, and availability of healthcare and to identify vulnerabilities. AI can provide the latest updates on emerging evidence for diagnosis, treatment, symptom spectrum, and treatment outcomes in this dynamic situation, which will help clinicians in this dynamic real-world situation and help the public to overcome fear and panic. 

			

			 IA in the Randhawa et al. Genome invented a method to quickly and accurately classify available SARSCoV2 genomes by applying machine learning to identified genomic symbols. Wang et al. used an ontology-based adverse effect prediction framework and an artificial neural network to evaluate the side effects of traditional Chinese medicines to treat SARSCoV2. 

			1.1.9 Conclusions and the way forward 

			Adopting a three-pronged approach based on testing, isolation, and contact tracing is warranted in the fight against COVID19. First, there is a need to tap into the available knowledge base to develop effective chemotherapeutic agents against COVID19, drawing on lessons learned from the past from other such epidemics. 

			 Since there is no quick fix to cure the disease, we must accelerate progress on all fronts, from surveillance and monitoring to prevention and treatment. As this is the third recent coronavirus outbreak and many coronaviruses are circulating in animal reservoirs, we need to focus on deciphering the molecular mechanisms of SARSCoV2 and other coronaviruses and enhancing preparedness by strengthening our capacity to prevent future epidemics. As the current scenario justifies the need to provide immediate solutions, the response to this epidemic has been greatly enhanced by various digital technologies and AI. AI has proven to be on par with and even more accurate than human experts in diagnosing and detecting COVID19 drugs. However, we need larger datasets to train AI models and a legal and ethical framework for data sharing before AI takes center stage in diagnostics and other areas. Some of the bottlenecks in exploiting the full potential of AI in the current scenario are the availability and sharing of epidemiological and clinical data, computing resources, scalability, privacy, and relationships, moral concern. 

			1.2 Political and structural responses 

			Proper response and recovery from the COVID19 pandemic will require structural reforms that address fundamental problems in the US economy and democracy. In addition, structural reform is needed to protect public health, reduce the risk of future epidemics, and secure the eventual recovery interests of most Americans.

			Too many workplaces lack adequate safety protections, millions of Americans still do not have paid sick leave or health insurance, and about 2 in 5 barely have savings to pay for financial emergencies and don’t afford to stay at home. More importantly, the pandemic and the political response to it will inevitably reshape the country’s economy. After the 2007 financial crisis, the big banks that caused the crisis managed to get bigger and stronger, and the rich got even richer. In contrast, most Americans have struggled to recover, and at least by some measures, the economy had not yet fully recovered before the onset of the coronavirus pandemic. 

			

			 In all future COVID19 response legislation, progressives at the federal, state, and local levels should promote structural changes, such as the granting of paid sick leave and paid family and medical leave for all workers, which facilitates union membership and ensures that elections are held protected from interference. Without changes of this kind, the United States will continue to risk and disregard people’s lives and repeat and exacerbate many of the failures in its response to the Great Recession. So far, Congress has taken only very modest steps toward structural reform - recommending some workers emergency paid sick days and paid emergency time off for self-care. A child whose school or care facility has been closed, as well as partially funded to protect elections during the pandemic. The pandemic could continue for a while, where it becomes increasingly clear that structural problems in the US exacerbate risks from COVID19, how unfair the current economy is, and how the current economy is doing; how unfair. Democratic processes are vulnerable. 

			1.2.1 Weakening protections put workers and democracy at risk 

			The US economy clearly has lasting problems. The typical worker’s wages are frozen at roughly the level they were nearly five decades ago, while much of the economy’s profits go to those at the top. Women earn less than men for the same work. Blacks and Hispanics have about one-tenth of the wealth of whites. Union membership as a share of the economy is nearing its lowest level despite majority interest in unionization. The number of industries in which companies have monopoly power is at a record level. Healthcare costs are high and growing. Companies often force workers to give up their legal rights, and many economic activities are heating the planet to dangerous levels. Lists can continue indefinitely. 

			 The COVID19 pandemic is hitting vulnerable and low-wage workers. When restaurants close, they fire waiters, waiters, and chefs; airports eliminate wheelchair attendants, baggage handlers, and cabin cleaners; and even manufacturing companies are laying off workers. These jobs are often held by people of color, and in particular, women of color. In contrast, many white-collar workers can work from home and order from delivery people, often referred to as independent contractors with little benefit. These inequalities are likely to increase and become increasingly apparent as the pandemic persists. 

			 Likewise, before the pandemic, American democracy was threatened by voter suppression, covert spending by corporations and the wealthy, and a political system that often served the needs of the public preferred by the wealthy, not the ordinary citizen. Countries must act quickly to prepare for their elections during the pandemic; The need to do so in a way that allows everyone accesses to the ballot box should be of concern to all voters, especially given President Donald Trump’s history of standards violations - of refusing to comply with government inquiries. Congress at the request of electoral interference from foreign governments. 

			

			1.2.2 Interlocking problems call for large-scale reform 

			Progressives may fear that pursuing broader reforms offers a chance, but the country’s resilience after the unprecedented crisis hinges on this change. All workers need to be paid sick, family, and medical leave - not just those who have had the illness and those who have just received it as part of emergency measures. Workers must also be able to negotiate with their employers on safety measures and adapt to new working conditions and ensure that safety measures are respected - unions help shipping workers. Citizens are more likely to follow government public health guidelines to quarantine or report for work if they are an “essential worker” when they trust their elected leaders to be in charge of the public interest and ensure that employers provide the necessary protections. 

			 These economic, public health and political issues are interconnected. For example, the Trump administration delayed the full invocation of the Defense Production Act for weeks, which would require companies to produce the necessary personal protective equipment and life-saving equipment. Instead, the administration authorized an uncoordinated bidding war for insufficient supplies, much like what industry lobbyists have been looking for. Due to a lack of supplies, the Trump administration has changed healthcare guidelines to undermine public safety by requiring healthcare workers at high risk of coronavirus exposure to receive only a single mask instead of the specialized masks initially recommended as N95 respirators. The hospital industry supports the move, but healthcare workers oppose the new guidelines. 

			 Some nurses used garbage bags to try to protect themselves. Inadequate safety protection against COVID19 is not only a danger to healthcare workers; Workers in grocery stores, warehouses, 4,444 factories, 4,444 food products, and deliveries also reported being forced to work in conditions at high risk of infection. Unfortunately, too many companies put their workers at risk, and too many think they can get away with it.

			Structural reforms are also good preventive medicine. If the company’s monopoly power is small, its influence on policymakers will be less, so regulatory aids and gifts will be even rarer. If bankruptcy rules are fairer than collective bargaining, the loss of workers’ orderly reorganization during the bankruptcy process will be reduced. If women and people of color get fair remuneration and more workers join unions, then more people will have the right resources to weather the temporary storm. If large for-profit companies actually pay U.S. taxes instead of playing shell games, the government can provide sufficient funding for necessary public health programs. If structural reforms are not carried out, trillions of dollars in rescue and stimulus measures will become the new normal. 

			

			 Finally, unless workers gain more power, their economic situation may deteriorate drastically. When the economy returns to normal, the ability of workers to get a raise will be greatly reduced; the unemployment rate will no longer be close to the lowest point in history, union density will further decline, and many workers will run out of savings urgently need work. The type of work that has increased during the crisis is concert delivery work that usually pays low wages, and this trend is likely to continue. At the same time, large companies may dominate the market more because they have the capital and political connections to withstand the economic downturn. With smaller, more traditional companies still closing, large companies that control the online market have gained more market share. 

			 If history shows any signs, the company will actively work to restructure the economy to its advantage at the expense of workers during the crisis. The company has obtained billions of dollars in gifts not directly related to the pandemic, such as tax breaks for real estate investors, and will continue to push for more. For example, some gig companies are trying to deny their worker’s unemployment insurance by fighting existing standards and creating a new type of employment with few rights. 

			The public is likely to recognize these problems and become angry during or after the crisis. Therefore, progressives must steer this political energy in a productive direction and clarify the policies they believe will help. 

			 If progressives do not now have a heated debate about how the American economy and democracy can and should work, the chances of making a change may be reduced. The rescued company will have more economic and political power to avoid reforms. Conservatives will claim that any progressive policy is a form of socialism, and it’s easy to forget that they support large-scale government intervention to help businesses and protect the strong. Experts will worry about the deficit and insist that now that Congress has bailed out big business, the priority of progress will no longer be affordable. 

			 Now there is a need and an opportunity to begin solving America’s fundamental problems. Progressives should seize the opportunity to explain what steps need to be taken to fully respond to the COVID19 pandemic and prepare for a strong recovery in the country.
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			Fig 1.2 policy framework

			1.2.3 Political Responses

			The journey through the crisis will face three challenges: 

			The COVID19 response is particularly challenging because it has three characteristics that distinguish it from most disasters. First, the crisis will unfold over a long period of time. In most natural disasters, the event itself will be completed in minutes or hours. On the contrary, COVID19 is a slow-motion disaster that lasts for weeks and months. 

			 Second, this is a global disaster; all regions are affected, making it difficult to transfer resources from unaffected regions. Fortunately, the lessons learned and the treatments developed in an area can be applied by those who follow a later schedule. 

			 Finally, as a new RNA virus, COVID19 has a high degree of uncertainty in terms of time, spread, and final effects. There are many unknowns, and official estimates of the virus’s impact, duration, and possible recurrence vary. 

			 Despite this uncertainty, as we have already seen, the response phase requires rapid and decisive action. The figure shows how the pandemic disrupted various activities, from huge waves to almost complete closure. 
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			Fig. 1.3 Key factors affected by the covid-19 pandemic

			At this stage, the government should monitor local and global health data, including key indicators such as new cases, hospitalization levels, and treatment response. These data can guide officials when to go from “response” to “recovery.” However, the government must also recognize that the transition may take place at different times, at different locations, and may even need to be suspended or reversed, as happened in Singapore in April. 

			1.2.3.1 Health Care Front 

			The goal of health care is to save lives. One way is to slow the spread of the virus to prevent the pandemic from overwhelming medical capacity. There are many articles on “flattening the curve” through social distancing and other measures. However, it is also possible to improve healthcare capabilities over time, such as transforming hotels into temporary hospitals or shortening the time required for inpatient treatment. 

			 The government can adopt appropriate policies to flatten the curve and increase capabilities at the appropriate time and time. 

			• Tools and Techniques 

			Use communication to inform and build trust. Use targeted communication to reach different audiences (millennials, disadvantaged groups, etc.). Many tools, such as social media sentiment analysis, can measure communication effectiveness and achieve adaptive improvement. 

			 Social distance. Almost all countries have adopted social distancing policies to reduce the speed of transmission and allow health systems to plan resources to help people who are severely affected. 

			

			 Large-scale testing. Extensive and large-scale testing of disease and immunity is critical to understanding how the disease spreads and planning treatment resources. It is also important to obtain information about the extent of disease “herd immunity”. South Korea has been a leader in this regard, and Iceland has pledged to test 13% of the population. 

			2 In larger countries, testing can be a large-scale and resource-intensive task. The development of cheaper and faster test suites, including at-home test suites, can significantly impact this area.

			• Digital tools and contact tracing

			In the early stages of an epidemic, public health authorities can also use contact tracing to identify people who have had contact with an infected person. To accelerate the recovery from SARS, Singapore has used innovative digital technologies. To examine large numbers of people, he used an upgraded military-grade thermal scanner and reinforced his home insulation system. At the time, Singapore was also using contact tracing, which was done through logs distributed to healthcare providers, restaurants, and even taxi drivers. Given the advancement of digital technology, digital contact tracing can manage the spread of future infections. 

			Singapore continues to invest in technology and recently launched an app, TraceTogether, to help authorities track and monitor infections. Your data will be shared with government agencies upon request. 

			The government must balance civil liberties and public health security in mass testing and contact tracing. 

			Relaxation of certain regulations. Regulators are taking swift action to help respond to the COVID19 pandemic. The U.S. Food and Drug Administration has used its emergency use authorization to expedite the approval of certain tests and drugs and temporarily waived its compliance and inspection requirements to allow businesses other than healthcare providers in the healthcare industry (such as car manufacturers) ) Manufacture parts for fans. Certain rules for Medicare and Medicaid services temporarily abolish certain rules for expanding patient care locations and relax certain requirements for nurses and physician assistants to supervise to make time for doctors. 

			Lessons learned from rapid risk analysis during a pandemic can drive future health and medical innovation regulations. 

			Promote the rapid development of diagnostics, vaccines, therapies, medical equipment, and testing and provide incentives

			The government should make it easier for non-government organizations to accelerate scientific advancement. For example, antibody research, immunoassays, and vaccine development are key elements from response to recovery (if not required) but require coordination between government, universities, and the private sector. 

			 Major policy and operational challenges include large-scale demand surges, staffing constraints, the need for regulation and retraining, and the lack of capabilities of key elements such as call centers. For example, in the United States, more than 6.6 million people filed for unemployment benefits in a single week in March, which is the highest number ever. 

			Tools and techniques 

			Accelerate the use of digital tools. Quickly develop easy-to-use, single-point solutions or single-purpose applications that can meet the growing demand for cash distribution and other benefits while finally integrating with back-end systems. For speed, aim for the minimum viable product (MVP): 

			What must you absolutely do? 

			Then get it online; improvements may appear in the future branch network. Speed up payments by requiring trade associations, industry groups, community organizations, and social service agencies to identify and help the most vulnerable citizens and small businesses. Countries that implement wage subsidies for employers are taking advantage of the existing relationship between employers, employers, and workers to reduce the burden on the government. 

			 Embrace the customer experience (CX) mentality. The government can make the benefits of using emergency relief less overwhelming. Consider a three-pillar approach: integrate a deep understanding of business and personal needs and experiences into digital interactions; map end-to-end customer experiences to identify customer pain points, and quickly adjust digital experiences based on user input. Given the emphasis on remote work, virtual call centers can play a role. 

			 Use automation to complete the form automatically during the absorption phase. For example, convert eligibility rules into dispatch codes and use smart automation tools to assess whether applicants are eligible for benefits. This can reduce delays and ensure that beneficiaries receive benefits on time.

			1.2.3.2 The business-of-government front
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