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Amazons Predictive Analysis
On this project, I purpose to find out how the Amazon’s patented anticipatory shipping approach utilizes the big data for predicting the products one is likely to buy. It also explains that incase a purchase decision on the product, the purchase there is high probability that they are going to require the products. The Amazon, a member of the big four technology giants’ others including Apple, Goggle and Facebook uses the predictive Analysis that has effectively been developed to increase its product sales as well as the profit margins alongside decreasing the delivery time and most crucial decreasing the overall expenses. The objective of this paper is generating an algorithm for a cost as well as time optimization for operating simulations on the public computational groups based on spot pricing mechanism. 
Most of the American citizens are likely to select the Amazon services as their priority while leaving other established competing companies such as Alibaba Group, Oracle, Microsoft, Google and International Business Machines corporations (Miguel, and Casado, 2016). The main dominant reasons that create Amazon become the lead in its own is due to factors that are attributed to price optimization, supply chain optimization, anticipatory shipping model and recommendation model among others. 
The Price Optimization approach
The Big data is effectively utilized to manage the Amazon’s prices with primary objective of attracting more customers as well as increasing the profit generated by at least 25 % per annum. The company sets the prices depending on the activity levels on the company website, competitor’s pricing, availability of products, customers preferences on the items, customers’ order history, Amazon’s expected profit margins among other aspects. The amazon’s prices for the products are normally updated after every 10 minutes (Kamiński, and Szufel, 2015). The company offers discounts on items that are frequently selling while earning huge profits from less popular items. For Instance, the customers’ purchase price on the New York Times best sellers can be 25% less than the retail price but a novel not appearing on the Best seller list at 10 % higher for the same book if a competitor sells the book. 
Amazon prides as the largest cloud computing provider as well as provides numerous server types across 8 regions globally. There three pricing mechanisms on the servers that include: on demand, reserved instances as well as spot pricing mechanisms. The major focus on this project is the spot pricing mechanisms, Autoregressive Integrated Moving Average (ARIMA) Algorithm, DeepAR+ Algorithm, Exponential Smoothing (ETS) Algorithm Non-Parametric Time Series (NPTS) Algorithm and Prophet Algorithm. In this paper the spot mechanisms approach, ARIMA approach and the DeepAR+ are described in the next sections. 
The spot mechanisms algorithm
The spot pricing mechanism provides the lowest prices on average regardless of the expense of the risk of an abrupt termination of computations when the user’s bid price is lower the current spot price. However, it is a major limitation in the applications where the uptime is very critical. Nevertheless, it provides the user the ability for breaks in computations provided the costs of the reduction is significant enough. The amazon is fully aware of the situations as well as the EC2 documentations. 
Autoregressive Integrated Moving Average (ARIMA)
The ARIMA model is the frequently local statistical algorithm for the time series forecasting. It normally captures the standard temporal structures located in the input dataset. The Amazon forecast ARIMA algorithm refers the Arima function located in the package as forecast of the comprehensive R Archive Network (CRAN). 
Operations of ARUMA algorithm
The algorithm is employed in the datasets that are generally mapped to a stationary time series. The statistical properties of stationary time series that include the autocorrelations do not depend on the time. Moreover, the datasets that contain the combination signals as well as noise in their stationary time series. These signals can display a pattern of sinusoidal oscillations with a seasonal component. It works on the principle that Arima of a filter whose responsibility is to separate the signals form the noise and then extrapolated the signals into the future to make predictions. 
Amazon Forecasts is cable of converting the DataFrequency parameter that is specified into the createdataset operation to the frequency parameter found in the R to function. The frequencies that have less than 24 as well as short time series called the hyperparameters are usually set through the use of auto. Arima operation based on the package which they call it the forecast of the CRAN. On the other hand, the frequencies that with more than 24 and longer time series they utilize the Fourier series that contain a component K=4. This is described as forecasting that has a huge forecasting and has a long seasonal period. 
DeepAR+ Algorithm
Amazon employs another model called the, DeepAR+ Algorithm, which is a supervised learning model to aid in the forecasting. It is a scalar time series and often utilizes the recurrent neural networks referred to as the (RNNs). Other classical forecasting methods including the autoretrogressive integrated moving average, ARIMA, and exponential smoothing, ETS, effectively fit a single as single model based on each individual model to each of the individual time series while using the same model to extrapolate the time series into the future. 
However, most of the applications exhibit some degree of similarities found along the cross-sectional units. Amazons used the times series based on the groupings often require various products including the server loads, as well as requests found on the web pages. This scenario makes it crucial to train a single model together across all the time series. Therefore, DeepAR+ Algorithm is developed through this principle. 
DeepAR+ Algorithm is beneficial to adopt particularly when the numerous features of time series are involved compared to the standard ARIMA as well as ETS approaches. Amazon can effectively adopt the trained model so as to generate the forecasts for new time series that contain identical features to the current ones which the trainings has been undertaken. 
Operations of the DeepAR+
In the cause of training, DeepAR+ employs the training dataset as well as the optional testing dataset. The testing dataset is utilized with primary objective of conducting any evaluations that may be necessary in the trained model. For efficiency, the training as well as the testing datasets often adopt varying set of time series. Therefore, Amazon technocrats can effectively adopt a model trained based on provided training set with primary objective of generating the future of the time series in a training set as well as other time series. The training as well as the testing data contain target time series which are associated with a vector of the time series as well as a vector of categorical feature. Figure 1 dictates how the DeepAR+ Algorithm operates for a specific element of a given training dataset as illustrated and indexed by I. Furthermore, the training datasets is composed of target time series ziti alongside the two associated feature time series xi, 1, t, alongside xi, 2, t. 
Figure 1
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It is quite clear that target time series have missing values that are displayed on the above graph with breaks in t time series.  The DeepAR+ is believed to support only a feature time series that are regarded as the future. They allow one to run a counterfactual function such as what takes place if amazon alter the price of a commodity in either way? 
The DeepAR+ generates feature times series automatically which is based on the time series granularity. This is illustrated by the fact that DeepAR+ is capable to generate a two feature tine series that incorporates a day in a given month and day in a given year on frequencies generated weekly. The approach utilizes the derived feature time series that are found along the custom feature time series that require one to offer training and the interference. 
The DeepAR+ approach is often trained through random sampling of various training illustrations acquired from various time series found along the training dataset. Every training illustration has a pair of adjacent contexts as well as prediction windows that are fixed and contain predefined lengths. The context length hyperparameter is able to control how far in the past the network can see as well as the prediction length parameter that it can control in the future time frame predictions that the system can make. In the course of training, Amazon forecasts often ignore the elements in a given training datasets that contain the various tome series with shorter as well as specified prediction length. 
The Amazon forecast DeepAR+ algorithm creates some improvement on the Amazon sagemakers since it concorporates other elements which include the learning rate scheduling, model averaging and weighted sampling each described. The learning rate scheduling is utilized in the course of a single training run thereby assist the DeepAR+ to reduce the abilities of the learning rate. Therefore, Amazon is a capable of reducing the losses alongside the forecasting error. The primary objective of the algorithm is to ensure that an organization like Amazon is capable of generating accurate predictions based on the future time series.  The Amazon DeepAR+ approach incorporation of the model averaging plays a significant role especially when the various models are applied for the training in the algorithm, this feature assists amazon to predict the training runs generated by the various models run concurrently over the time frame. Amazon uses the technique to effectively reduce on the forecasting error as well as dramatically increase the model stability. The DeepAR+ model is expected to offer a robust outcome on every time a carry out the trainings on it. The last aspect that DeepAR+ release is the weighted sampling etching which is a very large dataset and is applied to ensure there is proper convergence regardless of the size adopted in the training dataset. This means that the approach is allowed to be trained on numerous ranging millions of times series in a span of a few hours. 
To attain the optimum results Amazon, need to adopt the recommendations such as ensuring that the entire time series for the training, testing and calling the model is provided. This is because the model utilized the data points. Secondly, train the DeepAR+ model with numerous time series that are available. This is because the model with a second series might have already work well hence generating very accurate results as well as more tailored based on the organizations objectives. 
Conclusion
 the predictive analysis of a company is very crucial for the survival organization in the modern competing world.  This is because a company like Amazon need to understand the projected customer behavior in future as dictated by the future purchasing behavior. They can adopt as strategy that generates accurate results and tailor made to reflect on the organizations requirements. 














References
Miguel, J. C., & Casado, M. Á. (2016). GAFAnomy (Google, Amazon, Facebook and Apple): The big four and the b-ecosystem. In Dynamics of big internet industry groups and future trends (pp. 127-148). Springer, Cham.
Kamiński, B., & Szufel, P. (2015). On optimization of simulation execution on Amazon EC2 spot market. Simulation Modelling Practice and Theory, 58, 172-187.



image1.png




