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1.Abstract
The assignment analyses Walmart sales key study. Walmart has stores across the country but must determine how to meet its needs. The core corporate roles of workers and consumers continue to increase. The document writes what Walmart can do. There are some examination of the common Machine learning algorithm and its implementation with Kanime software, in assignment there are some screenshots of the workflow used to analyse sales.
2.Introduction 
Walmart, one of America's largest retailers, needs to reliably estimate its revenue and demand. It is their certain holidays and activities that influence every day's sales. For 45 Walmart stores, sales data are available. Company faces a challenge because of unexpected demand and often falls short because the existing model for machine learning is unsuccessful. The task required in the assignment is to create an alternative model to accurately forecast demand and insert variables such as economic conditions, such as the CPI, the unemployment rate, etc. During the entire year, Walmart organizes a variety of promotional activities. These downgrades precede major holidays, Super Bowl, Labor Day, Thanksgiving, and Christmas were the four most important of them all. That involve the weeks vacation days are 5 times higher in the assessment than non-vacation weeks. The task of modeling the impact of markdowns on these holidays without complete/ideal historical data is one of the challenges posed by this assignment. Historical sales statistics are therefore given for 45 Walmart stores in different regions. 
3.Knime
For this report, the tool used is Knime, it is a data collection, reporting and inclusion platform, it is free and open source. With its modular data pipelines 'Lego of analytics' concept KNIME combines different components for machine learning and data mining. A graphical user interface and use JDBC allows assembly, without or with minimal programming, of the nodes which combine the data sources in a variety of ways, including pre-processing (ETL: Extraction, Transformation, Loading). In pharmaceutical science, KNIME has also been used since 2006 in other fields such as CRM, consumer analysis, market intelligence, text mining and financial information analysis. [1]
4.Machine learning 
The analysis of computer algorithms which automatically improve through experience is machine learning (ML). The artificial intelligence is regarded as a subset. Before making a predictions or decisions without being directly scheduled to do so, machine learning algorithms create a models on data samples, or so called training data. In a variety of applications, including email filtering and computer vision, machine learning algorithms are used where it is difficult, or impossible to create traditional algorithms to do the required tasks. A sub-set of machine education is closely associated with computational statistics, which focuses on forecasting machines, but statistical learning is not all of machine education. The analysis of mathematical optimization provides the fields of machine training techniques, theory and implementation. Data mining is a related area of research that focuses on data processing through non-monitored learning. For business problem, machine learning is frequently referred to as predictive analytics in its application.[2]
The assignment evaluates some of the most common machine learning algorithm. The used algorithm in the workflow are: Random Forest, Gradient boosting, eXtreme Gradient Boosting and the Decision tree.



5.Random forest
 Random forest is an algorithm that uses a classification and regression collection learning technique. Random forests are a technique of bagging rather than a technique of boosting. The trees are running in parallel in random woods. While building the trees, there is no interaction among these trees. It works by building a multitude of decision-making bodies at training and generating the class that is class mode or mean prediction of individual bodies. A random forestry (the product of several forecasts) is a meta-estimator and consists of several decision-making bodies and some useful changes:
1. There are some percentages of the total features that can be divided at any node (which is known as the hyperparameter). This ensures that no individual function is too dependent for the ensemble model and that all potentially predictive characteristics are equally used.
2. When generating their divisions, each tree draws a random sample from the original data set, adding another random element that avoids overfitting.
Random Forest functionality and benefits:
1. It is one of the most precise learning algorithms. It produces a very detailed classification for many data sets.
2. It operates in large databases effectively. 
3. Without variable deletion, it can handle thousands of input variables.
4. It provides an estimation of which variables in the classification are significant.
5. In the advancement of forestry construction it produces an internal unbiased calculation of the general error.
6. It has an efficient way of calculating missing data and preserves its precision if there is a substantial lack of data.
Random Forestry Disadvantages:
1. Random forests with noisy classification/regression tasks have been found to overfit certain datasets.
2. Random forests are skewed in favour of those attributes with higher levels for data like categorical variables of different levels.[3]
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In this case, the first node in the workflow reads the data from the Walmart_Store_Sale CSV file. The second node changes the data type from string to date and time in the format dd / MM / yyyy and replaces the column with the new format, then the third node extracts the date of the month, month and year. The next node is Partitioning, it creates a partition of 70 and 30. The fifth node is the main one for this workflow, it is the Random Forest Learner (Regression), creates weekly sales as a target column and includes as a characteristic column the rest of them. Below is the Random Forest Predictor (Regression), this is connected to the last two nodes and there are two nodes starting from this. The first is the Numeric Scorer node, by checking the statistics from this node you can see the table with different statistical parameters, the main one to find the accuracy of the algorithm, the closer the number is to 1 how accurate is the forecast, in this case, R ^ 2 is 0.933, the other important parameter is the main absolute percentage error, it is 0.091 as low as the algorithm is right. Finally, in the scatter chart, there is a visual representation of the comparison between the actual weekly sales and the forecast weekly sales, the closer to the point the more accurate the prevision.

6.Gradient boosting
Gradient boosting is a regression and classification method, generating a prediction model in a community of weak prediction models, usually decision trees. It constructs the model in a style like other boosting methods and renders it generalizable by enabling an arbitrary differentiable loss function to be optimized.
That is algorithms that alliteratively choose a function (weak hypothesis) to maximize the cost function over the space of function. In several areas of machine learning and statistics, this practical vision of boosting has contributed to the development of algorithms over and above classification.
Too closely modify the training will result in the model's failure to generalize. Various so-called regularization techniques minimize this effect by limiting the fitting process.
The number of gradients increasing iterations M is a natural regularisation. Increasing M reduces the exercise set error but setting it too high can lead to an excess. An Optimum M value is also selected for a separate validation data set by monitoring a predictive error. Several other regulatory strategies are used in addition to monitoring M.
The depth of the trees is another regulatory parameter. The higher this value, the greater the probability of the model being over fit [4].
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The workflow for this case is same as previous one it just changes the learning and predictor node, in this situation there used node are Gradient Boosted Trees learner (Regression) and Gradient Boosted Trees Predictor (Regression). The final result from the table are 0.944 for R^2 and 0.097 for the percentage error. The dot from the scatterplot are quite close, it means that the algorithm is correct. 
7.XGBoost
Gradient boosters fit in the Ensemble Learning group called ML, a branch of ML methods that train and predict a single superior performance by multiple models at the time. Learning together is divided into three major subsets:
• Bagging: The aggregation or bagging of Bootstrap has two distinct characteristics that characterize its training and prediction. It uses a Bootstrap technique to differentiate training data from various iterations of models into different random sub samples. For prediction, a bagging classifier uses the prediction for producing its output by most votes of each model, and a return of bags requires an average of all models for output. Bagging is normally used for high variance models, for example for decision trees and a very limited variant on bagging is the Random Forest algorithm.
• Stacking: A Stacking Model is a "meta-model" that takes outputs from a set of several models as inputs, which are usually substantially different.
• Boosting: The core concept of boosting is a method which transforms weak learners into strong learners and usually applies to trees. More specifically, a boosting algorithm sequentially adds model iterations that change the weights of the weak learners. This removes distortion from the model and usually increases precision. AdaBoost, Gradient Tree Boosting and XGBoost are common boosting algos.
eXtreme Gradient Boosting or XGBoost is the gradient boosting library for modern data science and tools. It utilizes the listed boosting techniques and is bundled in a library that is simple to use. Some of the key advantages of XGBoost are its highly scalable/parallelable, easy to run and other algorithms usually performed very well [5].
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The result from these workflows are 0.149 for R^2 and 0.605 for the percentage error, the scatterplot it is possible to notice that the algorithm is not suitable for the case.  
8.Decision tree 
Decision tree learning is one of the forecasts used in statistics, data mining, and computer education. The decision tree (as a predictive model) is used to make findings on the target value of an object (represented in branches) (represented in the leaves). Tree models with which a discrete set of values may take the target variable are called classification trees; leaves represent class labels and branches in these tree structures constitute the combinations of features to those class labels. Regression trees are called decision trees where the target variable can be assigned continuous numbers. Decision trees, given their intelligibility and simplicity, are the most common machine-learning algorithms.
A decision tree can be used in decision analysis to represent decisions and decisions visually and clearly. A data tree explains data in data mining (but the resulting classification tree can be an input for decision making).
For classification of instances, a decision tree is a simple representation. Suppose that all input functions have finite, discrete domains and that there is one objective function called a 'classification' for this section. Each feature of the classification domain is referred to as a class. A decision tree or a classification tree is a tree in which an input function is marked with each internal (non-leaf) node. The arcs from a knot with an input function are identified with each potential value of the target function or the arc results in a subordinate decision node with a different input function. The class or probability distribution of the tree is indicated on each tree leaf, which means that the data set has been categorized into a specific class or probability distribution by the tree [6].
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The result from this final workflow are 0.937 and 0.074 for the error. The scatterplot show that the algorithm is good for the case.
9.Conclusion 
Walmart has offices around the world, so it needs to determine how to meet its individual needs. The core business roles of employees and consumers are still growing. With Walmart's secret details, the report explains which machine learning algorithm should be used to improve sales forecasting. From a different workflow, it can be confirmed that apart from XGbosted, the other algorithms are good for the key study, but the most accurate is Gradient busting and the least error algorithm is the decision tree.
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