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RSS (Residual Sum of Square), ESS (Explained Sum of Square), and TSS (Total Sum of Square)
The Residual Sum of Square is a statistical technique used to measure the amount of variance in a data set that is not explained by the regression model. It measures the amount of error remaining between the regression function and the data set. A smaller Residual Sum of Square figure represents a regression function. The residual sum of square determines how well a regression model represents or explains the data in the model.
Today many investors are using advanced statistical techniques to help in critical decision making. Statistical models are used by portfolio managers and investors to track an investment’s price and use that data to predict future movements. Regression analysis involves analyzing the relationship in price movements between a commodity and the stocks of companies involved in producing the commodity. Normally any model has variances between the predicted value and actual results. The Residual Sum of Square represents the variance or errors that are not explained. A smaller value for the Residual Sum of Square is perfect in any model because it means there is less variation in the data set. The greater the Residual Sum of Square the poorer the model fits the data. A value of zero means the model is an ideal fit. 
The Explained Sum of Square is a statistical technique used in modeling process. It gives an estimate of how well a model explains the observed data. Mathematically it is the sum of squares of the difference between the predicted data and means data. The Explained Sum of Square tells us how much of the variation between observed data and predicted data are being explained by the proposed model. The variation in the modeled value is compared with the variation in the observed data and variation in modeling errors. A large Explained sum value represents a large variation being explained by the model hence meaning a better model.
The Total Sum of Square explains variation in dependent variables. In other words, it is a variation of the values of a dependent variable from the sample mean of the dependent variable. Mathematically, the Total Sum of square equals the Explained Sum of Square plus the Residual Sum of Square. It is simply a measure of how a data set varies around a central number such as the mean. It can be used to assess the strength of the relationship between variables and for modeling the future relationship between them.
In conclusion, the information obtained from these calculations is used in various situations. For example, a large variance in daily stock values indicates market instability and higher risks for investors. For physicians, a large variance in blood pressure readings during a specific time could point to instability in the cardiovascular system that requires attention. The Sum of Square is also used to calculate other statistical measures like standard error and standard deviation. Both provide information on how the data is distributed. 
Sample vs. population regression 
The main difference between sample and population has to do with how observations are assigned to the data set. The population consists of all the elements from the data set while a sample consists of one or more observations drawn from the population. A sample can have few observations than the population depending on the method of sampling used.  The sample is usually random and should be representative of the whole population. The size of the sample is the number of observations that are available for estimating the sample regression equation.
Population regression function is a linear function which hypothesizes a theoretical relationship between a dependent variable and a set of the independent variable at a population level. In other words, it is the locus of the conditional mean of variable Y (dependent variable) for the fixed variable X (independent variable). It explains how the mean or average of the response of Y varies with X. On the other hand, the Sample regression function shows the estimated relationship between independent variable X and dependent variable Y.
Regression analysis is a statistical process of estimating the relationship between variables. It allows us to understand how a change in any one of the independent variables impacts the dependent variables with the other variables remaining constant. For every regression one must specify the dependent and independent variable.
In regression analysis, the main aim is to estimate the population's mean value of the dependent variable based on the independent variables. The success of the regression analysis depends on the availability of quality data. The population regression function is the main concept behind regression analysis. When analyzing a population we study how the average value of the dependent variable varies with the given value of the independent variable. In reality, it is difficult to access the entire population of interest thus we use sample regression function to estimate the population regression function.
[bookmark: _GoBack] The regression analysis is used to estimate how close and determined the relationship is. In economics, correlations are common but estimating whether 2 or more variables represent a perfect relationship is always difficult. For example, countries that do business with the rest of the world have higher earnings? But does this suggest doing business with other countries increase earnings? Knowing the perfect answer is very crucial for investors. Other fields were the regressions are commonly used include, statistics, psychology, and statistics.


