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The data analysis approach in this report employs Poisson distribution to analyze the abandoned emergency room (ER) patients within a span of 14 days. Poisson distribution is a discrete probability distribution that defines the probability of the number of events in a fixed period of time (T) whereby the events are independent and have a constant probability per unit time (λ). It is particularly suitable in the situation where one is modeling rare occurrences or random counts of occurrences like hospital admissions. This analysis aims to assess whether ER arrivals are operating under Poisson and how the statistical modeling can enhance the planning and resource allocation in healthcare. Knowing the time frame on the arrival of patients aids the administrator in the hospital to make effective staffing and operational choices.
The rationale behind the choice of the Poisson distribution is its application in the count-based and time-sensitive events. A typical example of such data is the inflow of patients at the emergency room due to their random arrival, independency, and being uncontrolled by the set time interval. Poisson-based models are still popular in the field of healthcare operations research because they are simple and effective in predicting patient flows and hospital resource optimization, and their simplicity and application of the Poisson stochastic flow models are robust to reflect stochastic patient arrival processes (Bell & Wagner, 2019). This justifies the Poisson distribution as a viable and defendable distribution in this analysis.
The data sampling method includes a 14 day period of observational data of daily ER arrivals. The number of patients arriving is the total amount of patients who arrive daily in each observation. This is a short sample where the mean arrival rate ( λ ) can be firstly estimated as the number of arrival per unit time (Rostami-Tabar et al., 2024). Although the dataset is not that large, it is adequate to illustrate distributional behavior and estimate pattern of baselines. In real-world healthcare research, smaller samples as illustrated by these short-term ones can be commonly utilized in predicting forecasts before extensive inclusion.
The analysis plan will be of descriptive and inferential type. To summarize the dataset, first, one may use descriptive statistics like minimum, maximum, and mean. Then, Poisson probability mass function is calculated with the established λ to produce expected arrival probabilities. Hypothetical values are plotted against the observed frequencies on a visual histogram and distribution curve. Studies indicate that DSS in the healthcare sector is an assumed practice to check the correctness of system assumptions along with expose variations through the comparison of empirical data with Poisson expectations (Jiang et al., 2023).
In this plan, sampling considerations are vital. The data represents random and independent daily arrivals, which has been used in Poisson conditions. But the outside factors, seasonal diseases or communal health outbreaks can bring variability. This notwithstanding, Poisson modeling is still useful as a framework to use as a baseline to explain the patterns of arrivals. Also, more sophisticated models like non-homogeneous Poisson processes can be discussed in case the variation of time cannot be ignored (Reboredo et al., 2023).
To sum up, the Poisson distribution offers a solid theoretical and practice framework on the analysis of emergency room arrivals data. This chosen sampling approach and analysis plan enable effective estimation of the arrival rates of patients and their comparison with the anticipated probabilistic act. Despite having a small dataset of 14 days, it succinctly illustrates how real-world healthcare data can be simulated using the statistical distributions. The Poisson method takes into consideration the need to make decisions in healthcare settings because it allows to predict the flow of patients and streamline the level of personnel. In general, this discussion supports the need to use statistical modeling to increase the efficiency, decrease overcrowding, as well as improve patient care within emergency departments.
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