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Abstract— Behavioral economic science may be a methodology of economic analysis that applies psychological insights into human 

behavior to elucidate economic decision-making. Implementing machine learning for understanding a personalized stocking 

experience not only saves time but also excessive wastage can be reduced drastically during stock maintenance. Pre-existing 

technologies do not provide support for the client base such as low-income families and user. Linear regression, logistic regression, 

decision tree, support vector machine (SVM), k-NN and naïve bayes are some of such pre-existing machine learning technologies. 

With the proposed idea the drawbacks of the existing architecture are overcome, and the architecture provides higher support for 

future scope to allow this project to be incremented in different directions. 
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I. INTRODUCTION 

In today’s age where people do not have time for breathing in their rushed lifestyles and in this rush, they always forget about 

picking things that they need during shopping for essentials. Grocery shopping is a key activity in maintaining a healthy life as 

all the essentials are required for sustenance; essentials such as soap, rice, salt, sugar and many more absolute requirements. 

Thus, in this hasty life, stock maintenance becomes a major issue. Software applications to combat this issue exists, however 

these applications are costly and thus can only be afforded by major retailers for the benefit of their own stores for stock 

calibration and removing shopping lag between customer requirements and availabilities. This paper proposes a software with 

an architecture that supports low-to-mid income households where people are always running around and do not have time to 

check up on their own stock. This considerably increases the ease of stock maintenance and reduces the time consumption. 

 

        The goal and usage of Machine Learning is to build new and leverage existing algorithms to learn from datasets, to build 

generalizable models that give accurate predictions, or to find patterns, particularly with new and unseen similar data 

[1]. Machine learning algorithms in recommender systems are typically classified into two categories — content based and 

collaborative filtering methods although modern recommenders combine both approaches. Content primarily based strategies 

square measure supported similarity of item attributes and cooperative strategies calculate similarity from interactions. Most 

companies use only one or two algorithms to provide a customer with recommendations. Generally, they use content-based 

recommendation systems to provide related content as recommendations or view trends. Companies generally use linear 

regression or decisions trees to provide content-based filtering but since they only use one of them they don't provide the most 

accurate representation of a client's needs. 

II. LITERATURE REVIEW 

         In our daily lives we are so caught up with the rush that we often tend to forget essential items in our grocery lists. 

Stocking and stock maintenance are a huge part of our lives as the lack of an important node in our day can lead to many 

chained problems like forgetting there is no soap left can cause a slip in general cleanliness and hygiene. The issue for 

combating grocery shopping for low income household brings out the need for a cheap and easily available stocking software 

support. There exists software support for stock maintenance for vendors but not for customers and users. Hence, motivation to 

create such support for a larger user base is born. 

A. LINEAR REGRESSION 

   Linear regression is a modelling technique used in statistics for determining the relationship between a dependent variable 

and an independent variable. The case 1of instructive variable is named straight forward simple regression. The process is 

called multiple linear regression for more than one independent variable. The distinction from multivariate linear regression, 
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is that multivariate linear regression is where multiple correlated dependent variables are analysed and predicted, rather than 

a single scalar variable. 

   Linear regression uses linear predictor functions for relationship modelling, whose unknown model parameters are 

estimated from the data. Such models are called linear models. The conditional mean of the outcome given the values of the 

independent variables is assumed to be an affine function of those values; the conditional median or some other quantile is 

used. Linear regression focuses on the conditional probability distribution of the response given the values of the predictor 

functions, rather than on the collective probability distribution of all of these variables, which is covered by multivariate 

analysis. 

B. LOGISTIC REGRESSION 

  Logistic regression is the ideal regression analysis to be utilized when the dependent variable is binary. logistic regression 

is a predictive analysis that is used to explain the relationship between a binary dependent variable and one or more 

independent variables. Sometimes logistic regressions are difficult to interpret; the Intellects Statistics tool simplifies the 

analysis, and then interprets the output in English. 

C. DECISION TREE 

  Decision tree could be a classifier within the style of a tree structure wherever every node is either a leaf or call node. 

Leaf node - indicates value of the target attribute (class) of examples. 

Decision node – specify check to be carried on associate degree attribute-value. 

 

   Decision trees learn knowledge on classification.  

 The conditions are: 

Attribute-value description: Same attributes must describe each example and have a fixed number of values. 

Predefined classes : The categories to which examples are to be assigned must already be defined. 

Discrete classes: Classes must be sharply delineated. Continuous classes broken up into vague categories. 

Sufficient data: Enough training cases to tell apart valid patterns. 

   

   Decision tree programs construct a decision tree T from a set of training cases. The advantage of a decision tree learning is 

that a program, instead of an information engineer, elicits information from associate knowledgeable. 

 

D. SVM (SUPPORT VECTOR MACHINE) 

    Support Vector Machines belongs to the type of supervised learning methods used for classification and regression. It 

constructs a hyperplane that best separate classes. A decision plane is one that separates between a collection of objects 

having totally different category memberships. 

 

    The objective of the support vector machine algorithm is to find a hyperplane in an N-dimensional space (N — the number 

of features) that distinctly classifies the data points. 

Support vectors area unit the data points nearest to the hyperplane, the points of a data set that, if removed, would alter the 

position of the dividing hyperplane.  

 

    A hyperplane is a line that distinguishes sets of data. The further a point is from the hyperplane the higher the probability 

of it being correctly classified. 

 

E. NAIVE BAYES 

    The Naive Bayes Classifier is a simple probability based algorithm it uses Bayes Theorem which is supervised machine 

learning algorithm and is particularly suited when the dimensionality of the inputs is high. It is an algorithm that is a 

probabilistic classifier. Bayes’ Theorem: P(A|B) = P(B|A) * P(A)/P(B). Here A and B are two events and,  

 

P(A|B): The probability that event A happens, given that B has occurred. This is also known as the posterior probability. 

P(A) and P(B): Likelihood of  A and B while not regard of every different. 

P(B|A): The probability that event B happens, given that A has occurred. 
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F. KNN (K- NEAREST NEIGHBOURS) 

     K Nearest Neighbours (KNN) assumes that the entire training set includes not only the data in the set but also the desired 

classification for each item. 

 

    In effect, the training data becomes the model. When a classification is to be created for a replacement item, its distance 

to each item in the training set must be determined. Only the closest entries in the training set are considered further. 

The new item is then placed within the category that contains the foremost items from this set of K nearest items. 

III. DRAWBACK OF EXISTING METHOD 

 

        The algorithms discussed above focus on a specific functionality to provide and only one avenue to learn and improve from 

the data set. 

 

1. Linear regression uses only a linear predictor function which looks at passed values to predict future values without 

accounting for a lot of variation in a person’s behaviour. 

 

2. Logistic regression focuses on a very specific problem definition in which the dependent variable is binary. 

 

3. The major limitations include: Inadequacy in applying regression and predicting continuous values. Possibility of spurious 

relationships. 

 

4. SVM: from a practical point of view perhaps the most serious problem with SVMs is the high algorithmic complexity and 

extensive memory requirements of the required quadratic programming in large-scale tasks. 

 

5. Naive Bayes: In classification tasks you need a big data set in order to make reliable estimations of the probability of each 

class. You can use Naïve Bayes classification algorithm with a small data set, but precision and recall will keep very low. 

 

6. KNN: The main disadvantage of the KNN algorithm is that it is a lazy learner, i.e. it does not learn anything from the trained 

data and simply uses the trained data itself for classification. 

IV. PROPOSED IDEA 

 

      Using only one Machine learning algorithm is inefficient because they all have drawbacks but by using them in tandem we 

can produce a more efficient and accurate prediction model. 

  Steps: 

1. Use SVM for classification of the problem definition making it easier to identify the area of interest. 

2. Use Linear regression to extrapolate future data based on previous values. Since linear regression uses dependent variable, we 

can isolate an important contingency in each sphere we aim to cater to. E.g. for shampoo consumption we need to know the 

number of people in the household and the average consumption. 

3. Logistic regression is used to predict binary behaviour in subjects. E.g. Yes or No answers to impulse products. 

4. Naive Bayes classification can be used one smaller data set where it produces more accurate results. 

5. KNN is used when exact data points are not necessary, and we only need aggregates of data to predict the next data point. 

Since KNN deals with averages it can be used to classify individuals into different categories with distinct behaviour. 

 

    Ration Guru keeps the following objectives in mind while be designed: 

 

A. To facilitate the decision-making process for sellers by incorporating information on current stock of goods and expected 

market requirements it. 

 

B. To provide small income households with personalized suggestions and reduce their expenditure on maintaining extra 

stock of items. 

 

     The major design and implementation constraints for the system are: 

 

A. Simplicity 

B. Flexibility 

C. Personalization 
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     Ration Guru will be hosted on the mobile device itself and would not have any need of a connection with any cloud service. 

 

    The User will have a suggestions list of their groceries and home essentials which will get personalized with each transaction. 

The user-based approach enables the user to personalize the recommendations based on their taste, hence the system will 

generate more apt user centric recommendation and personalization enables user to overcome data overload [5]. All the 

information about the user and their data will be stored on the user’s phone itself and thus the security concern will be 

minimized as there is no interaction with the internet and there will be default mobile security to safeguard user’s data and also, 

small security steps which can be implemented on the users discretion will be incorporated in our application such as user 

authentication using username and password, One Time Password method to authenticate the user. 

 

   At first the user will have to create their profile and feed in the necessary personal data such as Name, Age, and current stock 

of groceries etc. All these details will be stored on a local database which will also contain the machine learning algorithms. 

This data will be then fed to the recommender system which will give the user suggestions on stocking up/buying groceries and 

home essentials based on their current stock. The recommender unit at first would give general suggestions and will get better 

and give more personalized suggestions with time as more and more data are collected. 

 

  What differentiates our application with other is:  

 

I. No need of internet to compute suggestions. 

 

II. The suggestions are not based on any experiences/usage of other users and are custom built for the current one, and thus, 

the application is absolutely and entirely personalized and gets more efficient with more usage. 

 

 

Fig. 1.1 and 1.2 show the data flow diagrams of the software. 

 

 
 

Fig. 1.1 DFD-Level 0 

 

 
 

Fig. 1.2 DFD-Level 1 
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V. FUTURE SCOPE 

   With the implementation of machine learning into an android application, there is plenty of scope for expanding this 

architecture for different types of clients. From smaller local vendors to bigger and more large-scale retailers. The days are 

moving forward into a more diversely mobile and much more technologically adept world. Bringing the two sides of the 

spectrum: seller and customer, onto one page will be a huge move and will have many added benefits to it. For example, 

with customized retailing and stocking, a considerable amount of stock wastage will be reduced. This proves to be not only 

beneficial for the environment, but also in making profits for retailers as well as cutting expenditures for users. The stock 

maintenance aspect for the customer will improve warehouse stock to selling goods ratio to an almost whole 1. Automated 

stock maintenance is another direction for the future scope of this architecture wherein an artificial intelligence takes into 

control of the stock allowing in time stocking and ordering of missing items to need. Combining customer aspect and vendor 

aspect using the artificial intelligence automation, complex events can be simplified. 

VI. CONCLUSIONS 

   The proposed architecture would provide an easier and a faster way to implement machine learning in android as 

compared to the older systems still in use. The project Ration Guru would help provide people an ease of access towards 

grocery shopping and stock maintenance according to their needs and habits and remove the shopping lag between the 

user’s requirements and availability of goods but is not limited to it. 
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