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Abstract: Today, coronavirus appears as a serious challenge to the whole world. Epidemiological data of coronavirus is collected through media and web sources for the purpose of analysis. New data on COVID-19 are available daily, yet information about the biological aspects of SARS-CoV-2 and epidemiological characteristics of COVID-19 remains limited, and uncertainty remains around nearly all its parameters’ values. This research provides the scientific and public health communities better resources, knowledge, and tools to improve their ability to control the infectious diseases. Using the publicly available data on the ongoing pandemic, the present study investigates the incubation period and other time intervals that govern the epidemiological dynamics of the COVID-19 infections. Formulation of the testing hypotheses for different countries with a 95% level of confidence, and descriptive statistics have been calculated to analyze in which region will COVID-19 fall according to the tested hypothesized mean of different countries. The results will be helpful in decision making as well as in further mathematical analysis and control strategy. Statistical tools are used to investigate this pandemic, which will be useful for further research. The testing of the hypothesis is done for the differences in various effects including standard errors. Changes in states’ variables are observed over time. The rapid outbreak of coronavirus can be stopped by reducing its transmission. Susceptible should maintain safe distance and follow precautionary measures regarding COVID-19 transmission.
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1  Introduction

Severe Acute Respiratory Syndrome (SARS) is also caused by a coronavirus and plays an important role for its investigation [1]. According to the group of investigators, SARS and coronavirus have many similar features [2]. RNA enveloped virus known as coronavirus is spreading particularly among humans, mammals and birds. Many respiratory, enteric, hepatic and neurological diseases are caused by coronavirus [3,4]. Human disease is caused by six different types of coronavirus [5]. The symptom of the common cold in immune-compromised individuals is caused by 229E, OC43, NL63 and HKU1 coronaviruses whereas other 2 coronavirus types are zoonotic in origin. These two are Severe Acute Respiratory Syndrome Coronavirus (SARS-CoV) and Middle East Respiratory Syndrome Coronavirus (MERS-CoV). SARS-CoV and MERS-CoV are fatal in their nature [6]. In 2002 and 2003, Guangdong (the province of China) faced major outbreaks of acute respiratory syndrome which has a caustic agent of SARS-CoV. The Middle East suffered from severe respiratory disease outbreaks which have a caustic agent of MERS-CoV in 2012. Given the high occurrence and wide dispersal of coronaviruses, the large inherent variety and frequent recombination of their genomes, which is increasing interface between human and animal activities, novel coronaviruses are likely to emerge periodically in humans owing to frequent cross-species infections and occasional spillover events [7,8].

In 2019, China faced a major outbreak of Coronavirus disease 2019 (COVID-19) and this outbreak had the potential to become a worldwide pandemic [9]. Interventions and real-time data are needed for the control on this outbreak of coronavirus [10]. In previous studies, the transfer of the virus from one person to another person, its severity and history of the pathogen in the first week of the outbreak has been explained with the help of real-time analysis [11]. In December 2019, a group of people in Wuhan admitted to the hospital that all were suffering from pneumonia and the cause of pneumonia was idiopathic. Most of the people linked the cause of pneumonia with the eating of wet markets and seafood. Investigation on etiology and epidemiology of disease was conducted on the 31st December 2019 by Chinese Center for Disease Control and Prevention (China CDC) with the help of Wuhan city health authorities [8]. Epidemical changings were measured by time-delay distributions including date of admission to hospital and death. According to the clinical study on the COVID-19, symptoms of coronavirus appear after 7 days of onset of illness [12]. The time from hospital admission to death is also critical to the avoidance of underestimation when calculating case fatality risk [13]. COVID-19 epidemiological data and incubation period were measured through public data on known cases [14]. More detail can be found in [15–20].

2  Materials and Method

WHO is working closely with clinicians caring for patients with COVID-19, in China and across the globe. International experts on infectious disease can give better understanding, real-time data, the clinical presentation, natural history and treatment interventions for COVID-19. A majority of patients with COVID-19 are adults. Among 44672 patients in China with confirmed infection, 2.1% were of or under the age of 20. The most commonly reported symptoms included fever, dry cough, and shortness of breath, and most patients (80%) experienced mild illness. Approximately 14% experienced severe diseases and 5% were critically ill. Early reports suggested that illness severity is associated with age above sixty ( > 60 years old) and comorbidity [15]. The latest outbreak of coronavirus 2019 was noted on March 12, 2020 [16] when coronavirus cases were 126,369 with 4,633 deaths and a recovered population of 68,304. Active cases were 53428 out of those 89% were in mild condition and 11% were critical. In closed cases recovered were 94 % and deaths were 6%. Data used for analysis is given in Tabs. 1 and 2.

Table 1: Worldwide data of COVID-19 combined
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Table 2: Country-wise of COVID-19

[image: images]

[image: images]

[image: images]

3  Formulation for Data Analysis

3.1 Case-I

Testing of hypothesis about mean of normal population when [image: images] is unknown and n < 30. Let [image: images] be the observation in a small sample size n, taken from the normally distributed population. Let [image: images] be the sample mean and s be the unbiased estimate of [image: images]. So, the procedure of testing hypothesis is given as:

1.    Formulate null and alternate hypothesis about [image: images], three possibilities occur:


2.    [image: images] and [image: images] (two tailed)

3.    [image: images] and [image: images] (one sided)

[image: images] and [image: images] (one sided)

Decide upon the significance level [image: images], as

[image: images]

where v = n −1 degree of freedom.

Computing the t-value from the sample data by using the test statistics as follows

[image: images]


Determine the critical region for which Ho corresponding to different alternative hypothesis is given in Tab. 3.

Table 3: Alternate hypothesis for case I
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3.2 Case-II

Suppose that we have two small random sample [image: images] and [image: images] from two normally distributed population with a mean [image: images] and [image: images] and standard deviation [image: images] and [image: images] respectively. If [image: images], then we use their sample estimations s1 and s2 to compute the standard error of the difference between means as:

[image: images]

As there is no point in combining in [image: images] and [image: images] be obtained an estimate of the non-existing common population. Consequently, using to test the hypothesis that difference between mean has a specified value, so

1.    Formulate null and alternate hypothesis about [image: images], three possibilities are presented as:


2.    [image: images] and [image: images] (two tailed)

3.    [image: images] and [image: images] (one sided)

[image: images] and [image: images] (one sided)


Decide upon the significance level [image: images]. Then, we obtain

[image: images]

where,
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Computing the t-value from the sample data by using the test statistics gives:

[image: images]


Determine the critical region for which Ho corresponding to different alternative hypothesis is given in Tab. 4.


Table 4: Alternate hypothesis for case II

[image: images]

The following Tabs. 5a and 5b are used for the analysis of total country-wise data with a different hypothesis and Tab. 6 is used to check the outbreak of the epidemic disease.

Table 5: Total data for statistical analysis
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Table 6: Testing of hypothesis for differences of mean
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4  Discussion

The mean incubation period was 5.2 days (95% confidence interval, 4.1 to 7.0), with the 95th percentile of the distribution at 12.5 days. In its early stages, the epidemic doubled in size every 7.4 days. With a mean serial interval of 7.5 days (95% CI, 5.3 to 19), the basic reproductive number was estimated to be 2.2 (95% CI, 1.4 to 3.9) [17]. Across the analyzed period, the delay between symptom onset and seeking care at a hospital or clinic were longer in Hubei province than in other provinces in mainland China and internationally. In mainland China, these delays decreased from 5 days before January 18, 2020, to 2 days thereafter until January 31, 2020 ([image: images]). Although our sample captures only 507 ([image: images]%) of 9826 patients with COVID-19 reported by official sources during the analyzed period, our data align with an official report published by Chinese authorities on January 28, 2020 [11].

Figs. 1 and 2 represent the actual status of total cases, recovered cases, active cases, critical conditions and death cases of COVID-19 for the major affected countries till March 10, 2020. Fig. 3 represents the comparison of the worldwide effect of coronavirus with time delay which shows how coronavirus spread in a fast way during last week till 17-03-2020. Figs 4–8 represent the behavior of developed hypotheses with zero hypothesized mean of total cases, recovered, death and active cases including critical condition for the p-value respectively. Figs 9–12 represent the behavior of developed hypotheses of differences total cases with other compartments for the p value of zero hypothesized difference mean.

[image: images]

Figure 1: Outbreak of total cases and recovered cases of corona virus
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Figure 2: Outbreak of Active cases, Critical condition and death individual with corona virus
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Figure 3: Comparison of coronavirus outbreak with time delay
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Figure 4: Testing of hypothesis for average coronavirus cases
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Figure 5: Testing of hypothesis for average death cases
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Figure 6: Testing of hypothesis for average recovered cases
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Figure 7: Testing of hypothesis for average active cases
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Figure 8: Testing of hypothesis for average critical cases
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Figure 9: Testing of hypothesis for difference between total and recovered cases
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Figure 10: Testing of hypothesis for differences of total and death cases
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Figure 11: Testing of hypothesis for differences of total and active cases
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Figure 12: Testing of hypothesis for differences of total and critical condition

5  Conclusion

Investigation of developed hypotheses for different countries with 95% confidence and the average effects were calculated country-wise including p-value which shows how much significance is increased in COVID 19. Also, the hypothesis was developed for the differences of different effects with total cases including standard error with zero hypothesized difference mean. Ultimately a decision was made for the developed hypothesis to accept or reject our null hypothesis. Graphical representation of spread virus with developed hypotheses can be easily analyzed to show the actual behavior and effect of diseases. Comparison was made to check the increasing effects worldwide over the time.
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