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Descriptive and Statistical Summaries
Measures of Centre
For the daily cases reported, the best measure of central tendency that can be used is the mean. It is the preferred method when working with data that is continuous. Given that the COVID-19 confirmed cases are being reported each day, the mean can be used to make an accurate model of the data, and it also involves every value of the data in its calculation. The mean minimizes errors in predictions within the data set.
Measures of Variation
Moving averages are used to indicate the direction of the data. The 5-day moving average can predict the trend of the virus accurately and can be used to forecast when the cases will start lowering. The 5-day moving average is used to show the virus's exponential trend for the five days the cases were reported.  On January 04, 2021, the 5-day moving average showed an exponential growth in the number of cases.
The cumulative total is used to display the sum of the total cases recorded as the days increase. It enables scientists and researchers to keep track of the cases and compute the cases' running sum in given groups and categories. The cumulative total for January 05, 2021, indicates that the number of cases will be over 35,000 for the next day.
Probability Distributions
Probability distribution functions are fundamental in statistics. They are used to calculate the confidence intervals of variables in data sets, and they are also used to calculate the critical segments and areas used to test the research hypothesis. For the COVID-19 cases in Ireland, the probability distributions are used to determine the extent of the pandemic's effects. The functions specifically show the effects the pandemic has had on nurses. The distribution shows the minimum and maximum values on each end and the most likely value in the middle.
IQR is best used for its resistivity to outliers. It is, therefore, useful in identifying values that are outliers. Using outliers, it is possible to know whether a value is a mild or strong outlier. The IQR can also be used to determine the spread of data. The IQR is essential in reporting the number of health care workers infected because it helps hospitals determine how best they function and how many health care workers are needed to keep the health institutions operational. IQR determines the extent of the damage brought about when the infected cases get past the minimum threshold.
The probability that a health care worker will contract COVID-19 at the three reference dates is given by adding the probabilities for the three given reference dates. Starting with the probability for week 31 to week 49, which is 88/3783, week 32 to week 50, which is 96/4066, and week 32 to week 51, which is 103/4383. Therefore, the probability that a health care worker will be infected is calculated as 103/4383 + 88/3783 + 96/4066. The probability is, therefore, the sum of the three probabilities, which is 0.0236.
Given that the number of cases is on the constant rise, it was evident that the probability of a health care worker getting infected has been on the rise. For the three reference dates used in the reports, the probabilities are linearly rising, showing that infections are increasing as the days go by. The probabilities are increasing, which is clearly illustrated by the increase in the number of health care workers who are getting infected.
Because the number of health care workers infected has been rising over the given reference dates, there is a statistical significance between the reference dates. This is proven by the exponential growth in the number of cases over the given time. It shows that the cases are increasing over time. If a correlation analysis were performed between the days and the number of cases, the P-value would be lower than the value of significance for the given data set.
Statistical Inference
Statistical inference is used when estimating a given data set for variations or uncertainty by understanding how the data varies, and the level of uncertainty makes it easier for researchers to make proper and appropriate conclusions to given situations. In the cases of COVID-19, statistical inference can be used to determine the extent of the virus, and it also helps in formulating appropriate measures that will be used to combat the spread of the pandemic. Statistical inference makes it possible for governments and health care workers to have the right approach when handling pandemic cases.
In Ireland, Dublin has the highest number of confirmed cases. Between County Mayo and Dublin, some statistically significant differences can be drawn from these two counties. When considering the proportions, the cases reported in Mayo are less compared to the cases reported in Greater Glasgow. The rate of infections and confirmed cases in Mayo is much lower than the rate of infection in Dublin.
Compared to other countries in the EU, Ireland is better poised at handling the pandemic. There has been a strict adherence to the COVID-19 safety protocols, and the citizens in the country have been practicing safe distancing measures, including other measures that have been defined by the WHO. It is therefore handling the situation better than other countries in the EU.
Multinomial Data
For cases involving only two outcomes, multinomial data is often preferred. It is often used to calculate the results or outcome of an experiment that involves two or more variables. For the cases of COVID-19, the data involved can be used to describe the effects of the pandemic on the economy. Statistically, the data is often correlated against each other to finding a relationship or determining if a statistical significance exists between the given data. As an example, from the CSO April 2020 survey, multinomial data can be used to analyze the Social Impact of COVID-19 on women and men. For the case, the cases of men can be against those of women.
Correlation and Causation
Even though correlation and causation can exist together, and at the same, one does not imply the other. Causation is when an action causes another action to occur. It when an action is a direct result of another action. On the other hand, correlation merely suggests that a relationship exists between two actions or things. For example, to say that lockdowns cause a reduction in the number of cases would be wrong because, while there are countries that have adhered to the lockdown, there are others that haven't adhered to the protocol, yet in one country, the cases are higher compared to the other. However, there is a correlation between the lockdown and the number of cases.
Summary and Conclusions
In measures of centrality, the mean is the measure of the center of choice. It is the only measure where all the values in a data set are used in its calculation. The mean can be used to show the linear or exponential trend in the number of cases reported. The 5-day moving averages and cumulative totals are used to predict the number of infections and make an accurate approximation of totals for the coming days. Probability distribution functions are used to determine the statistical significance within a given data set, and they are also used to test the hypothesis for any given data set. IQR is used to determine the outliers in a data set, and in doing so, makes it easy for health care workers and hospital management to have adequate measures against the pandemic and utilize the available resources. The severity of the cases and the effectiveness of the preventive measures can be determined by statistical inference. Lastly, multinomial data can be used to correlate the effects of the pandemic with given data sets.
