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Introduction
In social sciences, data analysis is an important process that focuses on the systematic application of logical and statistical methods to evaluate, describe, illustrate and condense data. Shamoo and Resnik (2003) argue that data analysis is used in research to help draw inferences between different variables that are being researched. Data analysis is conducted with the aim of drawing patterns from observations to help develop informed conclusions and help in the process of making decisions. In the article by Shamoo and Resnik (2003), data analysis is approached differently in qualitative and quantitative research. This paper will focus on analyzing how different methods of data analysis are used in research to aid in decision-making. Methods including probability distribution, uncertainty sampling, statistical inference, regression analysis, time series analysis, forecasting methods, optimization analysis, and decision tree modeling will be discussed. Besides, the paper will focus on discussing how these methods can be applied in different areas in real-life situations. 
Probability Distribution
[bookmark: _GoBack]Probability distribution is a statistical function that is used to describe all possible values and the probability that a random variable can take in a given range. It is a statistical function that is used to give the probability of occurrence of an outcome in an experiment. Boland (2007) defines this approach to data analysis by defining probability as the incidence of the same occurrence taking place under similar conditions. It is defined as the possibility of an event to occur given a series of conditions. Probability allows researcher to draw inferences, which can be used to determine what will happen next (Viti, Terzi, and Luca, 2015). Probability distribution is the probability of events in a sample subset. In this context, a subset is the set of all possible outcomes of a phenomenon (random) that is being observed. Probability distribution of a random phenomenon is often categorized into discrete and continuous variables. Understanding these variables allows a researcher to determine what values to assign to each variable. When plotting values for probability distribution, there are different factors that should be considered, including the mean, standard deviation, kurtosis, and skewness. There are different types of probability distribution, including chi square distribution, normal distribution, Poisson distribution, and normal distribution (Tsokos and Wooten, 2016). 
Probability distribution finds many applications today, including the calculation of confidence intervals for parameters, calculation of critical regions for hypothesis testing, determination of reasonable distribution for univariate data, in simulation studies, and justification of assumptions before provision of conclusions. probability distribution can also be used in sports analysis to predict football scores, prediction of weather, in insurance companies to determine financial risks, online shopping, and in healthcare provision. 
Uncertainty Sampling
Uncertainty sampling is a method of data analysis used for the identification of unlabeled items within the decision boundary. Uncertainty sampling in data analysis is used to help identify whether a model is confident; that is, the confidence level of data values (Thompson, 2004). There are different approaches that are used to understand uncertainty sampling, including least confidence sampling, margin of confidence sampling, ratio of confidence sampling, and entropy-based sampling (Nguyen et al., 2019). 
The first approach to uncertainty sampling is the least confidence sampling, which gives a researcher a ranked order of predictions, where items with the lowest confidence level are predicted. It is the difference between the most confident prediction and the first order (100%) confidence level. Margin of confidence sampling is the second approach, which shows the difference between the two leading confident predictions. Ratio of confidence sampling is the ratio between the two leading confident predictions. The last approach to uncertainty sampling is entropy-based sampling which is used to determine the difference between all predictions. It helps understand how every confidence level differs from each other. 
Uncertainty sampling has different applications today, including risk assessment, financial decision-making, and minimization of errors in lab tests and in geology (Morris and Langari, 2012). Today, organizations make decisions based on qualitative data. For example, to measure the effectiveness of reward system in an organization, a company has to use different approaches, including salary surveys, employee surveys, use of job postings and advertisements, and surveying loyal customers. All these means of collecting data rely on the first-hand data. In the case the information gathered is inaccurate, an organization would witness reduced performances and productivity, and lose its competitive advantages because employees are not motivated. This problem can be addressed by the use of uncertainty sampling, which can help in the estimation of all variables in the gathered data (Thompson, 2004). In the example provided above, uncertainty sampling can be used to help make better financial decisions and minimize the risks of organizational failure. 
Statistical Inference
Statistical inference is another approach that is used in research to help make informed decisions and analyze statistical information. Statistical inference can be defined as the process of drawing conclusions about a scientific phenomenon. These conclusions can be used to help in decision-making and improve future researchers. Bandyopadhyay and Forster (2011) define statistical inference as the process of drawing conclusions about a population based on a sample. This process of data analysis infers the characteristics of a population by testing a hypothesis and using it to derive estimates. In a research by Altoe et al (2020), statistical inference is considered as an approach to statistics that is used to estimate the uncertainty. 
In a research, it is necessary to understand how the uncertain, or rather, how the results differ from the expectations, which, in turn, allows to make better and informed conclusions. By the use of statistical inference, a researcher is able to get a plausible range of value, which can be used to make an informed decision. One of the primary roles of statistical inference is to estimate uncertainties in a research. A researcher can develop conclusions based on the findings of a single stud. However, it is necessary to take into account uncertainties in the findings, which are, in turn, used to eliminate errors in a research. 
Statistical inference can be applied in real life situations. For example, it can be used on healthcare institutions to help determine the effectiveness of a vaccine. Today, different countries are trying to determine the effectiveness of the Covid-19 vaccines. Statistical inference can be used to estimate whether the vaccine is working effectively for different populations. 
Regression Analysis
Regression analysis is a statistical method that is used to help in the identification of relationships between dependent and independent variables in a research. It a method of data analysis that is used to determine which variables have the most significant impact regarding a phenomenon under research. According to Gallo (2015), regression analysis is a statistical method that is used to sort variables that have a significant impact. Gallo (0215) further states that regression analysis is used to answer questions like what factors need to be considered, which should be ignored, how the factors interact with each other, and the certainty levels regarding these factors. 
In regression analysis, there are the dependent and independent variables. A dependent variable is the variable that a research is trying to understand or predict, while an independent variable is the variable that has an impact on the dependent variable. For a regression analysis to be conducted, a researcher has to gather data on all factors (variables) in a research and try to determine if there is a relationship between the variables. The relationship between the variables is determined by plotting the data on the variables in a graph in the x-axis and y-axis. The dependent variable is plotted on the y-axis while the independent variable is plotted on the x-axis. 
Regression analysis can be applied in different life situations to determine the relationship between variables. For example, it can be used to determine the impact of rainfall on sales of fresh farm produce. The dependent variable in this case is sales of fresh farm produce and the independent variable is rainfall. Regression analysis can be used to determine if rainfall increases or decreases sales. 
Time Series Analysis
One of the most important factors in data analysis is time. It is an important variable that is used to determine how people progress. Time series analysis is a method of data analysis that is used to analyze a sequence of data points collected over time. Time series analysis allows researchers to gather data in consistent time intervals. In an article by tableau, time series analysis is considered an important method because it allows a researcher to understand how data changes with time. This way, he can track the data and make any necessary changes. Time series analysis also allows a researcher to understand how variables in a research depend on each other, and how these dependencies can affect the final decisions and conclusions. A key requirement when using time series analysis is to ensure that there are adequate data points. Having many data points is necessary because it ensures that there is consistency and reliability. Numerous data points are essential because they are used to generalize findings and ensure that seasonal variances are accounted for. 
Time series analysis is commonly used in organizations today to help understand the causes of patterns over time. This method of data analysis is used by researchers to know how phenomena changes. Therefore, it can be used to help forecast the likelihood of the phenomena occurring in the future. Today, this method is used often in financial institutions because money changes frequently. It can be used in stock market analysis. It can also be used in weather forecasting, brain monitoring and heart rate monitoring. 
Forecasting Methods
Forecasting is a method of data analysis that aims at estimating the probability of future events taking place. Forecasting also offers a researcher the opportunity to provide different results under different conditions and assumptions. Forecasting can be performed quantitatively or qualitatively. Quantitative forecasting methods include time series and associative models. On the other hand, qualitative forecasting methods can include Delphi method, executive opinion, market survey, and sales force composite. Chambers, Mullick, and Smith (1971) argue that informed predictions in organizations have become a necessity, prompting managers to rely on forecasts for the achievement of competitive advantages and higher returns. Forecasting is also used in contemporary business environment to help companies deal with uncertainties. Forecasting methods are used to help improve product and service development, thus improving organizational performances. 
Optimization Analysis
Optimization analysis is another analysis method that focuses on finding the optimum value for one or more variables under different conditions. This is followed by continued change of one or more variables under specific conditions until the target variables are determined. Optimization analysis focuses on determining the optimal variable in a research (Beielstein, Chiarandini, Paquete, and Preuss, 2010). Optimization analysis is an important method of analysis that is used in areas where excellent performances are required. For example, when consumers are trying to analyze commodity prices, they compare different alternatives to determine the most viable price. This method is also used to improve business performances and help address issues in a highly dynamic and competitive business environment.
Decision Tree Modelling
Decision tree modeling is a method of data analysis that helps in the development of classification systems for the prediction of future objectives. Decision tree modelling is used to help in the development of rules to classify data for accurate decision making. Decision tree modelling is dependent on different factors, which determines the occurrences of these variables. Decision tree modeling has numerous benefits, including a clear internal logic, inclusion of the most important attributes being researched, presentation of information comprehensively, and identification of the relationship between research attributes. Today, decision tree modelling can be used in the financial institutions to determine credit risks based on age, geographic location, income, and level of education. The decision tree can help classify these factors in logical way, which can promote informed decision-making. 
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