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Abstract

[bookmark: _Hlk67491286]       Predicting movie box office success has been a study issue for decades because every year, hundreds of films surprise investors, either positively or negatively, depending on how well the picture does at the box office compared to early predictions. Previous researches have yielded mixed results when using movie critic reviews as one of the sources of information for forecasting box office results.
      This project aims to use data mining to create a predictive model for movie forecasting to assist filmmakers in making financial agreements throughout the immediate phases of film creation, using just information from the films' ratings and data mining techniques. This strategy seeks to optimise the investor's decision-making process at the project's inception. The prototype model will be developed using the WEKA 3.8 decision tree and the NetBeans 12.0 integrated development environment.






















Acknowledgement





       I would like to convey my heartfelt thanks to Dr. Terry Walcott, my thesis supervisor, for his advice, supervision, and support during this project. I would like to thank the University of Wales Trinity Saint David (UWTSD) for offering an outstanding learning atmosphere that will undoubtedly benefit my future profession and efforts. I am grateful to the Cloud Computing faculty, particularly lecturer Renuga Jayakumar, for the ongoing academic assistance throughout my time at UWTSD.
Table of Contents

Abstract
Acknowledgements
Table of Content
List of Figures
List of Appendices
List of Abbreviations
Glossary

Introduction 	1
1.1 Background/Motivation	2
1.2 Aims and Objectives	2
1.3 Report structure	3
Literature Review	4
CRISP-DM Methodology	9
3.1 Business Understanding	10
3.2 Data Understanding	12
3.3 Data Preparation	12
3.4 Modeling	13
3.5 Evaluation	13
3.6 Deployment	13
A Machine Learning Approach in Predicting Movies Success	15
4.1 Machine Learning Life Cycle 	15
4.2 Supervised Learning	17
4.3 Algorithms Exploratory Research	18
4.4 Technology Diversity	20
      4.5 Integrating Weka into Java	23
4.6 Risk Analysis	24
Design and Implementation	25
5.1 Data Collection	25
5.2 Processing Data in Weka	26
5.3 Weka Cross Validation	27
      5.4 Identifying the Algorithm 	30
5.5 Splitting the Dataset	31
5.6 Processing the Train and Test Dataset with the Selected Algorithm 	36
5.7 Integrating Jar Weka into Java NetBeans Library	37
5.8 NetBeans Code	38
5.9 Prediction Output	39
Testing Layouts with New Dataset	40
Evaluation	43
Conclusion and Recommendation	44
References	45
Appendices	49





















List of Figures
Figure 1. CRISP-DM Methodology 	9
Figure 2. Global Box Office Revenue 	10
Figure 3. 2020 Top 20 Global Box Office markets 	11
Figure 4. Global Theatrical & Home/Mobile Entertainment Market 	12
Figure 5. Methodologies Statistics 	14
Figure 6. Machine Learning Life Cycle	15
Figure 7. Supervised Learning 	17
Figure 8. RapidMiner	21
Figure 9. KNIME	21
Figure 10. WEKA	22
Figure 11. NetBeans	23
Figure 12. Pre-Implementation Risks	24
Figure 13. Weka 3.8 error	24
Figure 14. Design mechanism	25
Figure 15. IMDB Data	26
Figure 16. IMDb Dataset visualization in Weka	26
Figure 17. Dataset in .arff format	27
Figure 18. IMDb dataset in Weka	28
Figure 19. Naïve Bayes Algorithm	29
Figure 20. KStar Algorithm 	29
Figure 21. J48 Algorithm	30
Figure 22. Algorithm comparison	30
Figure 23. J48 tree	31
Figure 24. Remove Percentage Instance	32
Figure 25. Modifying the percentage 	32
Figure 26. Train Dataset	33
Figure 27. Train Dataset in .arff format	33
Figure 28. Modifying the percentage to 30%	34
Figure 29. Test dataset	34
Figure 30. Replace Class column attributes	35
Figure 31. Class Column modified	35
Figure 32. Test dataset in .arff format	36
Figure 33. Train dataset with J48 algorithm	36
Figure 34. Using the Test dataset	37
Figure 35. Prediction on Test dataset 	37
Figure 36. Adding Jar Weka in NetBeans 	38
Figure 37. NetBeans Source Code	38
Figure 38. Code Path	38
Figure 39. Prediction Output	39
Figure 40. IMDb Testing Dataset	40
Figure 41. Data Partitioning	40
Figure 42. Train Set	40 
Figure 43. Test Set 	41
Figure 44. Weka Prediction	41
Figure 45. Testing Set Path	41
Figure 46. Testing Dataset’s Output	42

List of Appendices 
Original Gantt Chart 	49
Updated Gantt Chart	49
NetBeans Source Code	50

























List of Abbreviations 

AI – Artificial Intelligence 
IMDb – Internet Movie Database
KDD – Knowledge Discovery in Databases
DNN – Deep Neural Network
OLS – Ordinary Least Square
MIAS – Movie Investor Assurance System
RNN – Recurrent Neural Network
SVM – Support Vector Machines
CRISP-DM – Cross Industry Standard Process of Data
ML – Machine Learning
RL – Reinforcement Learning
NB – Naïve Bayes
WEKA – Waikato Environment for Knowledge Analysis
SQL – Structured Query Language
GUI – Graphical User Interface
TP – True Positive
FP – False Positive
TN – True Negative
FN – False Negative












Glossary 
Artificial Intelligence – relates to the imitation of human intelligence in robots instructed to comprehend and act like humans.
Internet Movie Database – is a big online database that contains information about movies from all around the world.
Knowledge Discovery in Databases – is a method for obtaining meaningful data from a set of material. Data preparation and selection, data purification, incorporating existing knowledge into data sets, and properly interpreting the observed results are all part of this widely used data mining technique.
Neural Network – is a collection of algorithms that aim to discover underlying correlations in data using an approach similar to how the human brain works.
Deep Neural Network – is a neural network with more than two layers that has a specific amount of complexity. 
Recurrent Neural Network – is a form of neural network with loops that enables data to be stored inside the network. Recurrent Neural Networks, in brief, use their reasoning from prior experiences to predict future events.
Ordinary Least Square – Linear Regression is a term that refers to the process of predicting the future. It tries to fit a line to minimise the sum of squared errors between anticipated and actual values in order to assess the connection between a dependant and a target variable.
Support Vector Machines – is a data-driven machine learning approach for categorization and regression analysis.
Cross Industry Standard Process of Data – is a six-phase development method that encapsulates the data science life cycle precisely.
Machine Learning – is a data analysis approach that automates the creation of analytical models.
Reinforcement Learning – is the technique of instructing a machine learning algorithm on how to make a series of judgments.
Cross-validation – is a pre-processing method for evaluating machine learning models on a small dataset.
Naïve Bayes algorithm – it is a basic learning method that employs the Bayes rule together with the strong assumption that the characteristics are conditionally independent.
KStar algorithm – is an instance-based classification algorithm, which implies that the classification of a test dataset is determined by the class of comparable training instances, as specified by some similarity function.
J48 classifier – generates a decision tree and uses this technique to generate it (an extension of ID3).
Confusion Matrix – is a graphical depiction of the predictions of a classification issue.
Graphical User Interface - is a form of user interface that uses visual indication representations to allow people to interact with technological equipment.
.arff format – is an ASCII text file (plain text files) that contains information on a collection of instances that share a set of characteristics. This file is structured uniquely.


1. Introduction

      The film business is a massive enterprise, and it arouses a great deal of interest. Actors and directors are assigned to projects that may or may not be produced or given to someone else. As a result, the film business appears to be highly unpredictable. This level of unpredictability and the projected loss of future revenue to streaming sites such as Amazon Prime, Netflix, Hulu etc. There is a demonstrated need to seek tools and applications that may assist in determining the box office performance of a given film.
      By this premise also holds for movie audiences. They would like also to determine why a movie starring Hollywood heavy hitters such as a Robert De Niro is a flop. Interestingly, movie producers are becoming more aware of the burgeoning opportunities of their respective films in alternate markets such as Europe, Asia, Africa, and the Caribbean peninsula. And so, forms of artificial intelligence are being used for predicting various forms of certainty in the movie sector.
      Filmmaking, therefore, offers a potentially high economic gain. The difference between a film that fails financially and creatively and one that succeeds might be as minor as who plays the lead part. It is like understanding the Holy Grail of Hollywood by trying to discern the distinctness amid a billion-dollar film and a complete failure [1]. 
      What AI does now is easier and quicker than people to recognise patterns of knowledge and recurring incidents. And new companies take advantage of AI tools to evaluate data and current patterns to forecast the financial success of a film by searching past trends using machine learning, including the output of an actress. Analysing this knowledge for decades reveals how the eye can best represent emotions, ideas, and places. Some organisations use AI to analyse complete scripts for public, race, gender, and box office figures. Eventually, directors will use these algorithms as production continues to produce their films [32].
       Even though such developments are so thrilling for the film industry, they are also a little troubling. These developments in the entertainment world are as fascinating and upsetting as they are. What does it mean if algorithms decide what movies are made? Who is the true star, and who is worthy of credit? The cinema has always been about imagination and originality for at least the last 70 years.
Most importantly, what about humans if artificial intelligence reveals our stories? Who is going to be seen in these films? Or human or machinery? In 2019, the box office's worldwide figures 2019 were USD 43,5 billion. According to ComScore, the decline went up by 46.2% compared to $1.816 billion in 2020. If a computer could predict the effectiveness of a film before its debut, it would be an invaluable achievement. The Avengers, Lord of the Rings, Avatar, and The Dark Knight trilogy, were successful franchise movies from previous years. Any of the films were made in the entire box office for around 300 million dollars. Yet those films required massive budgets, including financial assistance from lenders, to match their earnings [2]. 
      Films of famous stars, directors and designers will also advocate this activity such that it becomes easy that the influence of the backers will guarantee the film's success. However, the star's quality is an elusive feature, which it seems impossible to examine. When the artist gets more successful, the more films it makes, which also ensures higher revenues.

1.1 Background/Motivation:
    The performance of a film before release is challenging to estimate. It was previously thought that the film's popularity was determined by the names of its directors, the cast, production companies, their wild variations, and big budgets etc. But at times, the most anticipated achievement often becomes an absolute disappointment and made film-makers aware that the outcomes of a film and the need for data mining to analyse the causes had too many other fundamental factors to affect them. 
     The favourable outcome of a film at the Box Office relies on consumer reviews and critiques. In saving the film from failing, all the vast names throughout the film do not make up for the consequences of these scores. These scores are "influencing" the viewer as they watch the movie and serve as "predictors" of the film box office show. The user's interest to watch a film affects the revenue indirectly and explicitly forecasts the success of the box office [3].
    Films can affect their ranking in several dimensions. This research intends to investigate the elements that influence film ratings. With the aid of the Internet Movie Database (IMDb), carefully analysed and assessed potential variables may affect the ranking of a movie. 
IMDb is a publicly available user-managed website with information on over 400,000 films and TV shows. IMDb is the common film rating database of consumers and is commonly used [4].  

1.2 Aims and objectives 
      It is feasible to perform assumptions about possible results by asking the right questions about such details. The question which will ask is about forecasting the box-office result of upcoming movie releases. In contrast, movie critics reports apply to the viewpoints of a smaller community of domain experts. It would be interesting to know if the analysts' or the audience's intelligence generates a more robust signal that permits better forecasting of movie box office success.
      This study seeks whether an aspirant film manufacturer or film corporation with specific technical ability can predict if their film idea is a profitable venture by leveraging the massive amount of online information and the ever-growing capacity of the computing device, and what techniques could be used to do so.
     The analysis' primary goal is to evaluate several forms of learning and select the one that best matches this assignment. After a meticulous examination of what is now available on the vend in indication of algorithms, a deeper grasp of the algorithms employed with this type of analysis will be provided. 
   Following the examination of the algorithms, the next step will be to identify a database that has a wealth of information relevant to the learning approach. The purpose is to choose and prepare data in the most efficient way possible for the algorithms used.
After the data has been prepared, the next step is to produce a Java application that forecasts whether or not the film will be successful. 
The area's priorities will include:
· Java functionalities, machine learning, and a general knowledge of which Java resources are necessary for AI training. 
· Using test results to create a prototype system. 
· Research into the code and the outputs of the algorithm. 
This research aims to examine the relationship between features and machine learning probability of success to evaluate a framework for data pre-processing. The success levels would be possible when using this method if you were to predict the rating and profits of the box office. The following steps should be taken:
· Investigate and grasp the application of machine learning.
· Information gathering for the research project
· A contrast of data mining approaches
· An evaluation of several sorts of algorithms
· Preparing data
· Algorithmic data testing and training
· Use of the mining instruments Weka and Java

1.2 Report Structure

This report is broken into an additional nine chapters, one of which is Chapter 1, the Introduction. Chapters include the following:
· Chapter 2 – Literature Review: The literature review explores past learning approaches and assesses training models and contemporary prediction algorithms.
· Chapter 3 – Methodology: The research strategy to get the required information is explained in this chapter.
· Chapter 4 – A Machine Learning approach in predicting movies success: A general overview of machine learning, supervised learning, and algorithms will be presented in this chapter. Following that, several machine learning-based technologies will be explored.
· Chapter 5 – Design and Implementation: This section will cover the architecture of the prediction model and the rationale for selecting some algorithms over others and code samples demonstrating how it created the implementation.
· Chapter 6 – Testing layouts with the new dataset: This chapter analyses the new data examined to get results that support a conclusion.
· Chapter 7 – Evaluation: This chapter contains the author's reflections on the project's experience and lessons.
· Chapter 8 – Conclusion and Recommendation: This chapter will summarise the project's accomplishments and determines whether more study is necessary.
· Chapter 9 – References: This contains a list of all references consulted.
· 

2. Literature Review

         This chapter will explain machine learning and how it may use it to improve movie success prediction. Will present the commonly used learning techniques previously used will first, followed by evaluating learning models and current algorithms relevant to prediction. A choice is made about the most appropriate strategy for guaranteeing the effective delivery of the proposal detailed in the first chapter of this study.
        The amount of data collected, processed, and disseminated by different organizations has increased dramatically in recent years. Examples include the massive amounts of data collected at grocery store checkout counters, the avalanche of data collected by network monitoring software, the constant feeds of aerial photos given by Earth-observing satellites, and so forth.
One immediate challenge in these areas is deciding how to derive valuable information from large data sets.
      The sheer volume of data outstrips our ability to sift through it in search of helpful knowledge manually. To swiftly evaluate and summarise data, researchers have resorted to data mining techniques. In a nutshell, data mining is the approach of digitally extricating useful information from large amounts of data.
      Knowledge Discovery in Databases considers data mining to be a crucial component of another technique. KDD is the whole method of altering raw data into exciting information, and it includes some transformation processes such as data pre-processing, data mining, and post-processing [5].
     Over a weekend or at a festival, movies are the main draw. Individuals in huge numbers, family, and friends all flocked to local theatres for a guaranteed good 2.5 hours, but forecasting such a result is never straightforward. There is no one definitive answer whether the film will make big money at the box office or not. As a result, several articles and journals published about how movie performance can be forecast during the pre-production periods and reviewed them in this literature review. 
       Littman was the first to investigate multivariate regression models for forecasting movie box-office performance. He's looked at how factors including costs of production, critical' reviews, genre, distributor, distribution period, and the lead actor's achievement background affect a film's box office results. Predictor variables included in such studies include the number of theatres in which the film is expected to be released, the film's parental ranking, and the film's budget Exploring variables impacting movie success has been an intriguing area of research since Littman's work as the movie business has continued to develop. As a result, a multitude of articles has appeared in the domain [6][7].
        Many researchers concentrated on elements of a film that should be present, such as good actors/actresses, storey, directors, and so on, but most of them ignore how involved the viewers are. To see this, we can use Movie Success by Hype analysis, which grants relevant information about how enthusiastic the viewers are. Ajay Siva, Abhilash Jain, and Pratik Karat created a model in which they used a web crawler to mine tweets about the movie, collect them, and calculate how many tweets contained the movie title per hour, which they mapped out on a table. A week before the film's release, they began this process, mining and collecting related tweets every second by USER ID. Second, they measured how many followers a specific user has because it predicts the reach of that tweet. If a person who many people follow talks about a movie in their tweet, the chances are that their followers will build interest as well, contributing to the buzz developed and then success on the release day. It was made possible by mathematical formulas that produced either an integer or a decimal and used the ratio principle. So, contextually, if the value produced was like, chances were that the movie would be good, and if it were not, chances were that it would not be successful. The research successfully patented a model that could mathematically forecast success or doom using the chatter and buzz of tweets [8].
         For another paper, Mestyan, Yasseri, and Kertesz analyzed Wikipedia for data to evaluate the likelihood of a good movie. Were used several variables and linear regression to predict the opening weekend of the film. These results were calculated with four different measures. The first thing is the number of views that an article linked to the movie received on Wikipedia. The second is the number of editors that were writing the essay. The third is contributors posting their material, and the fourth is Collaborative rigour. They derived a couple of conclusions from their analysis: one was the availability of data, and the other was the use of reviews to indicate audience interest, making it possible to forecast movie success quickly [9].
     When the engagement and hysteria have been addressed, it is crucial to confirm whether the film still has any notable elements. As the film will be released, it will be unable to divulge all, but that is just what the topic requires. Zhou, Zhang, and Yi were working on a report that finds a similar connection between failure and income. The authors have used Deep Neural Networks to input the exciting data from the movie poster to produce a forecast income. They claim that deep neural networks (DNNS) are excellent in image classification and speech recognition. They utilized the DNN as their suggested method, extracting characteristics from the movie poster to contribute the most to success and money and producing data that predicted box office statistics [10].
     When it comes to money-making aspects like heroines and heroes, posters, and trailers, even the textual storyline may be regarded to foretell a lot about a film's future. Kim, Lee, and Cheong offered The Deep Learning Approach, which predicts a project's success or failure by examining its plot and description. Their data set labels something as profitable or non-profitable established on the analysts and audiences' scores. Parts of the summary are disassembled into sentences, and their sentiment score puts together the positive and negative scores for every sentence. Finally, any output is amalgamated to regard a movie summary as either a hit or miss [11].
      According to Quader and Gani [12], previous movies' box office success has varying factors, some accepted by the public. The Bangladeshi film investors could see who new filmmakers and artists will be valuable. In addition to these two significant features, their data collection includes features are Pre-Release and Post-Release. These components meant to anticipate the conclusion of the film before its release. They mined movie info, specifically for these sites, such as from Meta's critics and critics from Rotten Tomato meter to Box Office Mojo's and Rotten Tomato meter. They used the second method to study all movies and then left only foreign ones to summarise. They assessed the overall amount of earnings that actors and actresses had made up to that point, as well as other related film features and scores, then compared it to a fixed accounting number. This result shows the Microsoft Bi desktop is a Natural Language Processing application that classifies texts as positive or negative with a positive/negative sentiment resulting in 1.0 and 0.5 as 'highly positive'. In contrast, grey/negative means 0.0 as "negative." They trained many support vector machines and neural networks against each other, where they considered the neural networks to be significantly more reliable than others.
          Discussing Ahmed, Waqas and Tanvir [13], they concluded that intuition and judgement are not necessary to analysis but merely in line with it. They first obtained a complete dataset of the Grading Machine Learning on the movies and then fine-tuned it. The Hybrid model uses elements like input and produces either "blockbuster or flop outputs”, depending on supervised learning. They pulled data from Kaggle, used it in their templates, and complied with the Movie gender, age, name, and name of the Director and specific movie function attributes. They aimed to quantify experience, reviews, and Facebook likes and scores of actors and actresses to then divide them into nine various revenue classifications. They were meant to have produced a mathematical representation of what they wanted to do. It seemed to be the only forecasting model in the literature that failed to consider whether the deal had been signed while evaluating data from social media. Only a combination of 18 factors may be used to classify a flop, all of which are completely supported by previously suggested flop and hit predicting models. Only a few have been tested.
      There is plenty to consider, but nothing diminishes the significance of the influence of several other factors, as explored by Patrick Topf. He mentions genre, age rating, production cost, release date, and release date as crucial factors in the overall film's success or failure. The Ordinary Least Square Analysis (OLS) investigates the various influences mentioned in the thesis statement. Regression analysis used these variables as contingent factors: Total Box Office Gross (Domestic), Star Power, Cumulative Review, Season, Genre, Age Rating, Sequel. However, they then explained how they arrived at and the factors affecting Total Box Office Revenues based on ticket sales, although this actor has appeared in at least three films in the top ten highest-grossing films over the last decade. As previously stated, they have been referred to as sub-to or simply the subliminal.
Similarly, each of the variables generated negative or positive values as well. They ended up seeing that several of the instrumental variables showed promising results. All their parameters point to a viewer, hence bringing them to the film's goal [14].
      Whereas multiple researchers deviated from the standard and developed their methods for forecasting the accomplishment of a film's box office , Babita, Jangid, Jadhav, et al. stayed true to the fundamental determinants such as social media and other aspects of the film such as genre, ratings, gross, and budget, to name a few, as well as social media networks as Twitter and YouTube. Their proposed system consisted of the stages like the Data Collector were collecting information about the movie from IMDb, other social media, etc. Feature Extraction where features were extracted with sentiment analysis, then the score was calculated for each tweet. Finally, using algorithms such as linear and polynomial regression would make predictions for ratings and the movie's income [15].
      Social media is and has been crucial in the suggested technique. In this one, Krushikant, Jose, et al. produced a predictive model comprised of the genres of well-performing movies as ranked by IMDb, the fame of its cast and filmmakers as insinuated by their social media accounts and followed. Finally, how many comments and views to work with YouTube? They used PHP coding, which was run by a wamp server. It was done to determine how many views and comments the video with the ID regularly received on YouTube.
Similarly, other data, as previously described, was measured, and mapped into a table diagram daily. They then performed a sentiment analysis on the content of the comments, classifying them as harmful, optimistic, or neutral. The comments were labelled as either because positive or negative terms were already organized in a register. It was then assigned to appropriate anywhere based on its presence and frequency in the comments. The neutral was assigned to comments that contained the same amount of positive and negative terms. They then used mathematical formulas to rank the attribute values from 1 to 10. The films were then classified as Hit, Neutral, or Flop, based on their box office performance. And as they gathered information, they organized it into a table that implied either success or failure. They conclude by noting that the leading lady is critical to the film's success, that a genre with a successful film and a sequel both decide large numbers, while a lesser-known face working in an unsuccessful genre may result in a loss [16].
       If speaking about features and determinants, this is best described in Lash and Zhao's study on the Who, What, When of the profitability. They labelled significant parts in categorizing them as Who, revering to the cast of the movie. When speaking of its release date and What, this meant the story synopses. They carried out their research, having their first step be acquiring data from the two most important sources, namely IMDb and Box Office Mojo. Secondly, they mentioned doing an intensive cleaning of irrelevant data to avoid any extra waste data and then it was assorted in a consistent format. Thirdly and most importantly, they did what they regarded as feature engineering. The authors used the gathered data to facilitate their predictive model, and the elements were then segregated into Who, When, What, and Hybrid. They then used the MIAS mechanism to produce predictions and tested this against the other two methods to assess how accurate it would be and found out that MIAS fared better at predicting movies. Their model also assisted the investors looking to place bets on a film by letting them apply their "what-if analysis" where an input of, for instance, the cast or release date was done, and the output would aid the investors with the increase and decrease in profitability. The movies also pronounced their predictive model to be of use to stakeholders in the movie industry or teams and crew in other creative realms [17].
           Philipp Omenistch presents a simple forecasting model based on machine learning and visual analytics. He used the last film data gathered from various sources, including tweets about the film, IMDb data, and Bitly connection numbers. The data analysis came next, and he used the software Tableau to make significant correlations portrayed in figures and diagrams. He then used neural networks to train his model, which included a neuron and backpropagation. Finally, he used the Release Date to make predictions out of the many features because he felt that the numbers a movie makes are often heavily influenced by the time of year it is released [18].
[bookmark: _Hlk78047161]         Borga Deniz and Robert B Hasbrouck have produced a study called "When to Greenlight" to investigate the pre-release determinants for US releases. The authors say that the Academy Awards can also recognize high-earning films with excellent content and a watchable genre, but only after the film has been released and that their research focused on determining what factors or reasons can be used in the decision-making and investment processes to assure studio investors that the release day and after would bring good returns. To begin, they mapped their variables onto a table, naming every pre-release aspect of the film, such as genre, budget, star power, and ratings, to name a few. They then ran these through a correlation test to determine which of these are the primary determinants and predictors of box office success in the United States. They discovered that genre and variables associated with it generate six of the thirteen significant predictors. They also state that whether a film is animated, an adaptation or PG-13 directly affects the Box Office. They have then mapped these results into another table in their analysis, where each variable showed what coefficient, it produced with the US box office. When it came time to put the model to the test, they used the ordinary least square method and came up with a revised list of the most critical predictors, including Budget, Sequel, Animation, Sport, Adventure, and Star Power. And then estimated how many numbers each of these will add to the film's overall earnings. And here are a few examples: A movie in the adventure genre grosses 31 million dollars. The star power of the leading actors nets an astonishing 22 million dollars. The animation and sports genres earn 52 million and 70 million dollars, respectively, while the sequel makes a whopping 47 million dollars. To summarise, their analysis presents with proof the most critical and definitive variables of a film's future that they estimated and set out to minimize risks of investing in a movie and finding out what the verdict will be at an early point [19].
[bookmark: _Hlk78047201][bookmark: _Hlk78047249][bookmark: _Hlk78047219]        In terms of regional cinema, Xinyi Zhang acknowledged how influential the entertainment industry has become but asserts that China's entertainment industry might be lagging and thus suggested the process and study. Her paper compiled data from box office reports from 2013 to 2018, after which it was cleaned to delete any films with lost or incomplete material, as well as box office warnings of less than ten million dollars. She then extracted data about people's reviews, thoughts, and feedback from pages with a high level of public participation, such as Douban, Microblog, Baidu, and other social networks. She then implements the multiple linear regression mechanism and details her steps along the way. Zhang assigns a significance score to each variable, names the particular set, and creates a "K sub-training sample set" using a bootstrap sample. The author makes a random forest and its significance score to quantify or mark the effect of each film's instrumental factor. It is done so that Zhang can gain insight into the causes that have the most significant influence on the box office forecasts. Then converts the method to a statistical representation of the multiple linear regression equation and performs correlation checks to verify that what she thought generated is occurring. Zhang concludes with her goals, stating that she did all of this to see if the films released in 2019 performed as predicted by regression and RNN research, determining that RNN produced significantly more reliable results. To conclude, she suggested that her paper examines the factors that contribute to box office performance and is used to make predictions; however, the paper tests multiple linear regression and recurrent neural networks against her hypotheses to determine the of these methods/analysis yields the more reliable data [20].     
[bookmark: _Hlk78047265][bookmark: _Hlk78047296][bookmark: _Hlk78047311]        Jeffrey Ericson and Jesse Grodman have attempted to describe the reasons for a film's success using machine learning techniques. They forecasted five distinct facets of success. They gathered relevant data by extracting, parsing, and cleaning everything they retrieved using Python and JavaScript. They concluded that films with over 100 votes were more likely to receive a higher rating due to the more significant number of votes. They reasoned that having less than 100 votes would be insufficient for their dataset and excluded films with fewer votes. The budget was stated only about inflation, as the populace did not seem to directly affect it. They began with locally weighted linear regression since it is efficient. SVM was the second machine learning technique they used. SVM developed higher classification rates than locally weighted linear regression. It is because several additional feedback elements were added [21].
        Based on the findings of relevant literature, it may be concluded that forecasting movie box-office outcomes is a challenging issue that academics have been investigating for decades. The success of a film may be predicted using a variety of methods, with varying degrees of success. The sample size of the movies is critical for developing a model capable of learning from the training data while doing regression analysis using machine learning techniques.
While film critic evaluations do not appear to have much predictive value on their own, when combined with other characteristics, they may help explain more variance and contribute to the development of a powerful predictor.




3. Methodology

       Today, data science and analytics are utilised globally to assist businesses in making the most informed and profitable decisions possible. Companies employ a variety of models to structure their business data. The CRISP-DM DM (Cross-Industry Standard Process for Data Mining)  model is one such model [33].
       This study will adapt to the CRISP-DM (Cross-Industry Standard Process for Data Mining) methodology, developed as an industry guideline in the data mining segment.
       The study’s matter was stimulated by the fact that many organisations integrate the CRISP-DM model to better comprehend the past and current business scenarios and anticipate future sales and revenue circumstances.
This approach divided into six phases, each of which corresponds to a stage in the life of a data mining program. Figure 1 depicts the CRISP-DM reference model.
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Figure 1. CRISP-DM Methodology [22]

      The figure shows the very complexity of the data mining process, with interactions between the distinct phases and the outer circle representing the cyclic nature of the process. It is essential to indicated that once a model is implemented, the process is not complete and needs periodic and criterion updates to ensure that the initial model's requirements are still in place. The model continues to operate with the designed output that the company expected. A vital feature of this approach is the prescription of an initial step concerned with understanding the business context; at this point, it has to set desired outcomes and commercial criteria and translate this information into a description of the data mining challenge and develop a starting plan to reach these objectives [22].

[bookmark: _Hlk78047338]3.1 Business Understanding 
The primary aim of Market Understanding is to provide developers and users with information on the significance of data in the business model, and the method to do so is to give meaning to the objectives and context.
       Drilling down to identify the problem more clearly is one of the first activities during the Business Understanding phase. The topic may, for example, be reduced to determining which films would be successful. The essential idea here is that a clear image of a business's high-level aims and precise quantitative markers for determining the success or failure of a project must be established before getting started [22].
     It is feasible to establish a quick presentation of the structure and the business setting to have a better concept of the film industry's context and project needs and success criteria. 
[bookmark: _Hlk78047354]The pandemic had a significant impact on the film business, with movie theatres being forced to close for an undetermined amount of time and production companies putting off, postpone, or even cancel the filming of new films. The Box Office closures in 2020 had disastrous consequences for cinema operators, who are experiencing their first drop-in box-office sales in over a decade, resulting in worldwide box office revenues of $12 billion, compared to $42.5 billion in 2019, the result of which has been occurring for more than a decade. Owing to their contribution of $2.2 billion in worldwide box office sales for the first time, China outdid the United States and Canada by two and a half-billion dollars. China, Russia, India, and the Republic of Korea are the only countries found in the top five most lucrative global box office industry ranks and whose contributions were less than one billion to the total were used in the chart above. While the rest of the world may have either produced- or is only as effective in making movies, there are still several other movie industries worldwide, namely in Asia, which are valuable examples of the principle at workable markets [2].
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Figure 2. Global Box Office Revenue [2]
[bookmark: _Hlk78047369]The annual box office dropped by 72% in a challenging year for the film theatre manufactory in 2020.
       The international box office generated $9.8 billion in ticket sales, amounting to 81 per cent of the complete foreign arena. In 2020, the Asia Pacific area accounted for a significant amount of the revenue, with China (#1, $3 billion), Japan (#3, $1.3 billion), and South Korea (#5, $0.4 billion) accounting for three of the world's top five box office vends. During the pandemic, the EMEA region lost 61 per cent of its sales, falling to $3.3 billion, while Latin America lost 82 per cent of its revenue, falling to $0.5 billion.
       The Box Office in the North American market, which comprises the United States and Canada, fell by 80% ($2.2 billion), resulting in 240 million entrances in 2020. The number of film admittances in the United States has oscillated between 1.24 billion and 1.36 billion since 2011. Conferring to the MPA, in 2020, the conventional audience bought 1.5 tickets, over from 4.6 the year before.
       Although streaming home video assumed for 82 per cent of the complete entertainment business in 2020, less than half of the people in the United States and Canada went to the movies. Streaming sales in the US have more than doubled in the previous four years, rising from $11.4 billion in 2016 to $26.5 billion in 2020. In contrast, conventional television revenues have fallen by more than half, from $8 billion in 2016 to $3.5 billion in 2020. Since 2016, box office receipts have consistently exceeded $11 billion, until plummeting to $2.2 billion in 2020 due to the Covid-19 epidemic.
[image: Table

Description automatically generated]
Figure 3. 2020 Top 20 Global Box Office markets [2]
Due to the epidemic, viewers stayed at home, disrupting theatre income, resulting in a significant rise in home entertainment revenues. In 2020, Home Entertainment will generate a record $68.8 billion in revenue, driven nearly completely by digital–traditional media accounting for only $7 billion of that amount. The gross revenue from theatrical and home entertainment was $80.8 billion in 2018, a decrease of 18 percent from the previous year's total of $98.3 billion [2].
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Figure 4. Global Theatrical & Home/Mobile Entertainment Market [2]


[bookmark: _Hlk78047382]3.2 Data Understanding 
      The second phase in gaining control of the data is to comprehend better the meaning of what you have and the intended and actual outcome of the data. It examines the accuracy of the information on several criteria, such as if the data is complete if the values are correct, and whether the requirements for data entry are in place [22].
It is imperative to test and gauge the viability and trustworthiness of the final findings since it reveals how much time it would be required to complete this analysis. It is now a well-known fact that by IMDb project data, what algorithm and method lead to the outcome and current status and significance of the data. What current algorithm and process are following to reveal the fact? How well does the data meet the project's goals? What is the result? What is the current state of the data? How does this benefit the algorithm and its execution?


[bookmark: _Hlk78047395]3.3 Data Preparation
       Data preparation consumes the majority of time in any machine learning initiative, accounting for 60% to 80% of total time. This section of the project included performing a series of transformations, encoding, and cleaning operations on the data to prepare it for use as input to the models created.
It is critical to remember that text cleaning is a problem-specific job. It is not always possible to produce a thoroughly cleaned text since inevitable trade-offs between different methods must be considered to achieve the best possible outcomes for the project's goal [22].
In light of this situation, the following tasks were completed to clean and format the text:
· removing the apostrophe
· deleting unnecessary words from the document
· erasing unnecessary columns
· extending contracted word forms
· case normalisation

[bookmark: _Hlk78047409]3.4 Modelling  
      Modelling is the fourth phase of any machine learning project. This phase is in charge of ensuring that the project's goals are accomplished or contributed. 
While this is the most glamorous aspect of the project, it is also the quickest since there is nothing to change if anything else is completed accurately. If the outcomes can be enhanced, the technique is set up to go back to data preparation and optimise the data that is currently available.
The problem was modelled as a supervised learning task, more precisely a classification task, with the dependent variable being a binary variable called Performance Level (BAD/GOOD/EXCELLENT).   
      The presence of a dependent variable describes supervised learning, the value of which to forecast, and a set of independent variables used to predict the dependent variable. Its objective is to master an operation that outlines the input to the output. It accomplishes this by learning directly from data. After being conditioned on sample data with labelled output, the model can learn a function that maps the input to the production [22].     
The dataset was derived from the IMDb database, which provides accurate data on movies and their scores. A predictive data mining methodology called classification-decision trees (J48) was added to the dataset. 
     J48 is a Java implementation that is open source. The algorithm can be used for both discrete and continuous attributes and training data that contains missing values for the attributes. The features applied to J48 was used to substitute for missing values, decision tree pruning, the set of continuous attributes values, and rule formulation. Among the many characteristics of films, it would decide which film characteristics have the most significant impact on its rating: title, year, genres, meta score, director, star1, star2, star3, star4, and IMDb score [4][23].

[bookmark: _Hlk78047428]3.5 Evaluation 
      If the procedure has completed all of the first four steps, you can perform the fifth step: verification. If the findings are incorrect, the method permits the researcher to look into the matter and establish the source of the issue so that the results can be inaccurate. Still, they would not prevent a critical examination of it.
It is now time to get down to the brass tacks regarding case specifics and review the model. A model that fails to deliver on its promise will be either corrected to increase the project's expectations of the movie industry or redesigned to enhance its ability to meet those expectations.
The result was achieved with the model mentioned above, as anticipated, with a prediction rate of 99.7% [22].

[bookmark: _Hlk78047455]3.6 Deployment
      The sixth and final phase is Deployment, which entails presenting the findings practically and unmistakably to ensure that the project meets its objectives. It is the only move that is not part of a cycle. Moreover, relying on the necessities, the deployment stage could be as easy as producing an article or as system as applying a rerunning data mining method in the film industry. CRISP-DM has established itself as the unofficial industry norm method model for data mining, with an ever-growing number of implementations across a diverse range of industries. This technique has existed for an extended period and seems to be here to stay.
     This approach follows a very rational and forward-thinking sequence of steps. Since it evaluates all aspects of a data mining project and allows for circular reasoning during its implementation, it is stable and trustworthy. Unsurprisingly, most developers and project managers prefer it, given that the alternatives are very close [2][22].
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Figure 5. Methodologies Statistics [2]



[bookmark: _Hlk78047469]      The significant benefit of CRISP-DM is that it is a cross-industry standard. It indicates that this technique may be used in any Data Science project, regardless of domain or destination. 
Another benefit of the CRISP-DM method is its adaptability. It makes it possible for models and procedures to be faulty from the beginning. It provides a lot of flexibility, which helps with the systematic improvement of hypotheses and data analysis techniques over time.
At the point of implementation, the CRISP-DM approach allows for creating a long-term strategy based on incremental iterations.













4. A Machine Learning approach in predicting movies success


       The first section of this chapter provides an overview of machine learning and its algorithms. Following that, it will examine several machine learning-based technologies and carry out a risk assessment of the machine learning method.        
[bookmark: _Hlk78047493]      Machine learning (ML) is a popular branch of artificial intelligence that focuses on understanding sample data and applying multiple models to create new data that can be used to address a range of digitalization issues. The learning algorithm is fed training data, and the learning algorithm develops a new set of rules or algorithms established on the inference data. A machine learning model is a name given to this new collection of rules or algorithms. The same machine-learning algorithm will create different machine learning designs depending on the training data set [36].
     The learning algorithms and the massive amount of training data available online have aided recent advances in machine learning. As we all know, when it comes to machine learning algorithms, an algorithm is a collection of instructions for a computer to follow that a programmer creates. On the other hand, machine learning algorithms are not the same as predetermined bit-by-bit instructions from a computer specialist; they are algorithms that grant the computer to acquire from the data supplied and create new instructions onward, allowing the computer to complete the work at hand [24].

4.1 Machine Learning Life Cycle
       Machine learning has made it possible for computers to learn without being pattern recognition. How does a machine learning system, on the other hand, work? As a result, the machine learning life cycle may be used to represent it. The machine learning life cycle is a bit-by-bit operation for developing a successful machine learning program. The life cycle's main objective is to find a solution to the issue or task [23].
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Figure 6. Machine Learning Life Cycle [23]


[bookmark: _Hlk78047507]The machine learning life cycle is divided into seven stages, which are listed below:
· Gathering data – this stage identifies the numerous data supplies, as data may acquire from distinct sources, including files, databases, the internet, and mobile devices. It is a critical stage in the life cycle.
· Data preparation – is the process during which data is organised and prepared for use in machine learning training.
· Data Wrangling – is the procedure for cleansing and adapting unprocessed information into a usable layout.
· Analyse Data – this section will create a machine learning technique that will evaluate the data utilising different analytical approaches and then examine the results.
· Train the model – in this stage, the model is trained to enhance its performance and provide a more accurate solution to the problem.
· Test the model – after training the machine learning model on a particular dataset, the model is tested. This phase verifies the model's correctness by presenting it with a test dataset.
· The final stage of the machine learning life cycle is deployment, which involves integrating the model into a real-world system.
     The machine learning life cycle is essential as it specifies each individual's role in a company's informatics operations, from management through manufacturing. It investigates each program from initiation to finalization. It provides a high-level overview of how a whole data science effort results in a real-world commercial advantage. Failure to correctly carry out any of these phases may outcome in incorrect vision or models with limited functional benefit [23].
Although machine learning can model a variety of techniques, the three most frequently used learning methods, counting on the operation and the amount of training needed, are as follows:
· Supervised learning
     In supervised learning, the data were categorised to ensure that the compiled code or training data had the intended output identification. This technique compares the actual output to the labelled production; hence, it effectively acts on error generation and then adjusts the model depending on the error base. For example, in the financial market, past data is utilised to anticipate future volatility, which is an everyday use of supervised learning. Based on previous data, the supervised learning approach may predict statistically likely future events.#
· Unsupervised learning
      Since the input parameters are not categorized with the desired outcome, this approach depends on correlations between the data to identify patterns and trends in the unlabelled data. Because unlabelled data resources are considerably more numerous than labelled data resources, this method is widely used. Without being instructed, unsupervised learning algorithms may identify hidden patterns in raw, complex, and unstructured data. It can, for example, transactional input data from a grocery shop to an unsupervised learning algorithm to discover tendencies among women who buy scented and unscented soaps.
· Reinforcement learning 
      By trial and error, reinforcement learning (RL) algorithms produce a set of decision-making sequences. Unlike supervised learning, it does not necessitate a qualifying data set with an associated response indicator. It functions in a game-like surrounding, complete with an operator, a bonus, a fine, and an aim. The RL algorithm aims to optimise the total compensation it receives for each successful decision and its punishment for each erroneous decision after giving it the agent's initial starting points and setting the target. Although the programmer defines the payment rules, the direction or sequence of the decision is uncertain and must be solved by the RL model. In bidding and advertising, when a cluster-based multi-agent system is utilised to present adverts and perform bidding, real-time reinforcement learning can be used. Games are a popular and practical illustration of how RL is used, with the alpha Go game being the most popular [25].

4.2 Supervised Learning     
     Supervised learning is an important technique that enables a computer programme known as an 'Algorithm' to recognise and identify a particular data set. This method involves two data sets: one for preparation and another for research. The aim is for the algorithm to learn from the tagged data in the training dataset and then categorise the untagged data in the test dataset efficiently. 
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Figure 7. Supervised Learning [43]


         The training set is created up of m' controlled combinations (x1, y1), (x2, y2), and so on (xm, ym). xm (m=1,2, 3,...) denotes a specific version or combination of components from a simple part data speck, whereas ym denotes the matching mark for that example data speck.
Suppose the IMDb data is utilised, for example. In that case, xm represents a single attribute such as Title or a collection of details such as Title, Year, Director name, Genres, etc. In contrast, ym represents the output mark as 'Good' or 'Bad' under the tab Performance Level. In controlled research, the training data collection consists of untagged data in n calculation form, that may be depicted mathematically as (xm+1, xm+2,...., xm+n), where xm+n indicates the learnt value or best estimate. For instance, in the research, xm+n can offer the finest estimate of the untagged test data that is 'Good' or 'Bad' of the Performance Level.
In supervised learning, there are two critical methods for data analysis:
· Linear Regression – are deployed to forecast the values of constant target variables.
· Classification Techniques – - are used to forecast the significance of unrelated input parameters.      
In supervised learning, the linear regression approach is usually used to deal with quantitative data to estimate, forecast, and discover relationships between those data. However, this case study requires the processing of qualitative data through the classification system in supervised learning. The classification model forecasts discrete responses and categorises the training results. In their most basic form, classification models estimate a mapping function (f) between the input and the approximate output [25].
 
4.3 Algorithm exploratory research
This study compares three different benchmark classification strategies to determine which one best fits the implementation and training data collection.

· Naïve Bayes 
The Naive Bayes (NB) is a type of linear algorithm well-known for its speed, simplicity of implementation, and relative robustness. Provided the class variable, NB implies that the value of each function in the dataset is independent of the importance of any other process. NB is a probabilistic model that estimates the posterior likelihood p(c7|dM) of a text dM belonging to the class c7 using the equation:

                                                       P(x|y) = 
Were:
· 𝑝(𝑐7|𝑑M): is the posterior likelihood of class (c, target) in the presence of a predictor (d, attributes).
· 𝑝(𝑐7): is the anticipated possibility that class c will exist.
· 𝑝(𝑑M|𝑐7): is the chance or the expectation of predictor dM given a class cM.
· 𝑝(𝑑M): is the predictor's preceding possibility.
        Because of their versatility and high accuracy, NB classifiers have been used in text detection, spam filtering, and sentiment analysis studies. The NB classifier is a straightforward classifier that performs well on textual data. One drawback of the NB classifier is that it needs far less preparation time than other classifiers. It is due to the independence assumption, which makes computation p(c7|dM) easier. According to Harish, the NB classifier has a drawback in that it poorly performs when features are strongly correlated. It may fail to understand the number of word occurrences in the feature space.[26]

· KStar
      The K* algorithm is a predictor that handles symbolic, real-valued features and missing data by using entropy as a distance metric. This algorithm is an instance-based learner that utilises this sort of assessment.
The K* algorithm uses data hypothesis to determine the range between two instances by utilising the K* functionalities, defined as:


P(C|a) is the description possibility of an instance in category C, which is derived by adding the possibilities from a to each occurrence in C.
This method is available as a class called "KStar" in Weka 3.6.10's Lazy classifiers package [26][41].

 
· J48      
Quinlan's first algorithm, ID3, was enhanced to become C4.5, and J48 is a publicly available Java practice of C4.5. C4.5 is a classifier that takes trivial classifiers into account. C4.5 is capable of utilising both discrete and continuous attributes, as well as training data that contains missing attribute values. Supplementary characteristics of J48 include missed value accounting, decision tree pruning, constant attribute worth ranges, and rule derivation. 
It has been utilised in several applications.
It referred to as J48 in WEKA instruments. Root nodes have several offspring, while leaf nodes have none. In a decision tree algorithm, the branch nodes represent a test result, while the root nodes represent the test itself. It is a top-down system in which the problem divided into sub-problems, and the corresponding decision tree built incrementally concurrently. A leaf node is a grouping or judgment located at the bottom of the tree, while a decision node contains branches. The root node of a tree is the highest decision node that aims to highlight. To handle category and numerical data, decision trees can be utilised [26][41].     
      J48 uses a statistical machine-learning method as a classification algorithm to determine the outcome worth of a new dataset established on the different attribute worth of the existing data. A decision tree's internal nodes reflect the other characteristics; the node divisions show the potential values for these attributes in the observed sampling. The final knots reveal the dependent variable's ultimate value.
Algorithm:
INPUT
· Training Dataset = D
OUTPUT
· Decision Tree = T DTBUILD (*D)
· T=φ.
· T= Create root node and label with splitting attribute.
· T= Add arc to root node for each split predicate and label.
· For each arc D= Database created by applying splitting predicate to D.
· If stopping point reached for this path, then T’= create leaf node and label with appropriate class.
· Else T’= DTBUILD(D); T= add T’ to arc.


· Cross Validation 

       K-fold Cross Validation is a pre-processing concept used to assess machine learning design facing a restricted training set. The operation begins with the constant 'k,' that establishes the collection of classes where the training data should be split.
     The number of folds in the validation procedure is indicated by the value of k; for example, if k=6, the approach is known as 6-fold cross-validation. The parameter specifies the efficiency of a machine learning design's predictions on hidden data. The technique onsets by arbitrarily rearranging the data set and subsequently dividing it into k bundles. Each bundle is labelled as a test data set, with the extra bundle as a training data set.
     Additionally, a procedure is applied to the training sample to compare it to the test data set, and the assessment rate is maintained whilst the design is destroyed. The method is repeated with the kth class. Because each sample is only utilised once, the model may be trained k times. Pre-processing the training data before the validation process is one of the essential processes. It refers to parameter tweaking inside a loop instead over a more extensive data collection. If the data is not adequately organised, data loss happens, and the model becomes positive. 
The findings summarized as the value of the model's ability level, which is usually the model's variance, such as the standard deviation or standard error. 
In this case study, it was performed tenfold cross-validation on the training IMDb dataset collection using the WEKA 3.8 programme, which resulted in the algorithm J48 being selected as the best [28] [40] [41].
 
4.4 Technology diversity
      Data mining is a concept that refers to algorithmic data evaluation techniques that are applied to extensive and intricate data sets. Data mining is used to retrieve confidential information from large quantities of data (substantial amounts of data, dubbed Big Data) to find still more hidden associations, trends, and patterns. Here data mining techniques come in handy.
Data mining tools facilitate the management of vast volumes of data and establish conceivably significant flows and motifs. The complexity of data mining applications is increasing, as is the tool range.
      While many of the techniques derived from mathematics, data mining is an interdisciplinary endeavour that combines computer science and mathematical discoveries with machine-learning technology and artificial intelligence. These strong approaches are integrated into data mining software, which allows for the analysis of large data sets.
      This research would add the software RapidMiner, WEKA, and KNIME to review the best data mining tools. It has shown that consumers employ several applications, as data mining techniques possess distinct strengths that can mix. Primarily, data mining methods are consistent with one another. However, even with only one decent all-purpose instrument, a beginner can accomplish a great deal.

· RapidMiner      
     RapidMiner (initially referred to as YALE, or 'Yet Another Learning Environment') is a widely used data mining application. According to a KDnuggets study, it was the most widely used data mining approach in 2014, surpassing the R tool. Even if you lack specific programming abilities, it is entirely free and straightforward to use. Nonetheless, it has a broad spectrum of operators. Entrepreneurs in particular heavily use this tool.
RapidMiner was developed in Java and featured over 500 operators who use various approaches to find data connections. Data mining, text mining, site mining, and even mood analysis are all choices. Additionally, the software supports the import of Excel tables, SPSS directories, and data sets from various databases, as well as the integration of the WEKA and R data mining methods. As a result, it serves as a comprehensive all-arounder.
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Figure 8. RapidMiner [29]

RapidMiner automates the data mining process from start to finish, including the presentation of reports. RapidMiner Studio, RapidMiner Server, and RapidMiner Radoop are the three main modules of the tool, each performing a particular type of data mining. Additionally, RapidMiner cleans and optimises the data before analysis, allowing for faster subsequent processing. Any of these three modules are available in both a free and a fee-based edition. 
RapidMiner excels at predictive analytics, which is the process of forecasting future events established on accumulated data. RapidMiner is one of the most capable data mining programmes when comparing them  [29].

· KNIME
       KNIME was developed at the University of Constance and has gained traction among a large international developer community. While KNIME was initially intended for commercial usage, it is currently accessible as open-source software. It was created in Java and edited in Eclipse. This tool's set of capabilities is impressive when compared to other data mining tools. This programme, which includes over 1,000 plugins and pre-built framework kits, allows for discovering hitherto undiscovered data structures. Additional commercial applications can be added to the units.
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Figure 9. KNIME [29]

       Among its features, integrated data processing is fascinating - KNIME is one of the essential methodologies in this field, allowing the integration of multiple machine learning and data mining algorithms. It is also helpful for data pre-processing, such as downloading, transcoding, and loading data. It is a data mining platform that is data flow orientated due to its modular pipelining.
KNIME has been utilised in pharmacological studies and as a robust data mining approach in the financial data sector since 2006. KNIME, on the other hand, is widely used in the business intelligence (BI) industry [29].

· WEKA 
       
        WEKA (Waikato Environment for Knowledge Analysis) was established as a non-proprietary software by the University of Waikato. The data-mining programme is designed in Java and works on Windows, Mac OS X, and Linux. It is well-known for its powerful machine learning capabilities and can handle all vital data mining tasks, such as clustering, association, regression, and classification.
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Figure 10. WEKA [26]

       WEKA can also connect to SQL databases and process the necessary data further. WEKA's forte is classification: the data mining platform is well-known for its broad classification capabilities, including artificial neural networks, decision trees, the ID3 and C4.5 algorithms.
It is widely employed in education, science, and industry. It has many integrated utensils for doing everyday machine learning chores and grants easy access to notorious toolboxes like as scikit-learn, R, and Deeplearning4j [26][29].
     Weka is a robust tool with a graphical user interface (GUI) that enables users to import datasets, conduct statistical experiments, apply various machine learning methods, and evaluate the correctness of their models with great precision. Consequently, Weka is recommended for novices since it allows users to focus on the machine learning process rather than on the underlying theory, complex mathematical foundations, or programming elements, which may acquire later. Weka is a convenient tool that, when appropriately used, may be used to create models that can answer the issues above.
Weka was chosen over RapidMiner or KNIME for this experiment because it is better suited for the type of prediction that will perform. 
· Regarding the language chosen for the prediction and programme development in Java, Weka is the right data mining platform for this task since it provides support and is designed specifically for this language.
· It is more advantageous for data mining in terms of clustering and association.
· It allows the user to select from a range of algorithms in order to obtain the forecast.
· Weka has excellent support, as shown by the abundance of tutorials available online.

4.5 Integrating Weka into Java
    Weka offers direct access to a library of algorithms. This capability permits the use of algorithms created in other Java-based systems. Weka packages are available for installation using built-in package management. A package's Javadoc is available on the Weka. Sourceforge website, accompanied by the package's name. 
This research paper used NetBeans IDE with the JDK from Oracle as a programming language.
       NetBeans IDE is a free programming surrounding (IDE) for developing applications on Windows, Mac OS X, Linux, and Solaris.
The integrated programming environment (IDE) streamlines web, enterprise, desktop, and smartphone apps on the Java and HTML5 platforms. Additionally, the IDE supports PHP and C/C++ programme creation.  
     NetBeans IDE is a market-leading tool for building Java platforms, business, desktop, and smartphone apps. It is often the primary IDE to support new JDK, Java EE, and JavaFX versions. It comes with unconventional assistance for standard high tech like Maven and provides intelligent examination to aid comprehend and maintain the applications.
With its start to finish application progress capabilities, fast-evolving Java Editor, and constant agility and accomplishment intensifications, NetBeans IDE decides the common for application progress with ground-breaking technology [27][31].
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Figure 11. NetBeans [27]
4.6 Risk Analysis

       This section discusses the risks that had an immediate and pragmatic impact on the project's scope and duration, resulting in a deviation from the plan as initially agreed. These incidents may take on a variety of forms due to their unpredictable nature. Two types of hazards can occur during the development process: pre-and post-implementation risks [41].
 
· Pre-implementation hazards 
When embarking on this type of project, pre-implementation hazards may arise, and as indicated in the below image, there are just a few to consider.
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Figure 12. Pre-Implementation Risks


· Post-implementation risks

      One risk of post-implementation is demonstrated by specific issues with the IMDb dataset used. Thus, the prediction model's overall design has been modified from its initial design. Initially, thousands of films were employed; however, only 492 films were used.
Another potential post-implementation risk was associated with Weka 3.8. When the Jar Weka 3.8 incorporated into Java NetBeans, and after developing the code, a similar error with the one shown in the following image happened when running NetBeans' prediction.
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Figure 13. Weka 3.8 error

Because the above issue indicates that there was a difficulty with loading weka. core, it is necessary to go to the weka repository (https://svn.cms.waikato.ac.nz/svn/weka/ branches/stable-3-8/weka/lib/) and download and include the following jars into the project:
· mtj.jar
· arpack_combined_all.jar
· core.jar
Another way to resolve the issue mentioned above is to instal Weka 3.6 while continuing to use Weka 3.8 and to use Jar Weka 3.6 in Java NetBeans Library rather than Jar Weka 3.8.
5. Design and Implementation



      Each stage of the forecasting process is described in detail in this chapter, which also serves as an introduction to the forecasting model. Figure 11 depicts the entire mechanism.
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Figure 14. Design mechanism

5.1 Data Collection

        Data used for this study was granted by Internet Movie Database (IMDb). IMDb is a publicly available user-managed website with information on over 400,000 films and TV shows. IMDb is the common film rating database of consumers and is commonly used [4].
The data used has the following attributes shown in Figure 15:
· Title 
· Year
· Genres
· MetaScore
· Director
· Star1
· Star2
· Star3
· Star4
· IMDBrating
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Figure 15. IMDB Data

5.2 Processing data in WEKA

       The obtained data contained a high number of unwanted components, resulting in inaccurate analysis. For example, the data set had null fields and columns irrelevant to the current research. As a result, the data must pre-process to meet the analysis type's requirements. After cleaning the dataset by eliminating the apostrophe and deleting superfluous words and columns (see Methodology Chapter), a new column entitled Class was introduced in which movies classed as Bad, Good, or Excellent based on IMDb rating. Following the addition of the column, it will upload the dataset into Weka for processing.
     
When launching Weka 3.8.5, choose the Explorer button; once inside, click the Open File button in the Preprocess tab and pick the IMDB.csv dataset; then click the Open button.
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Figure 16. IMDb Dataset visualization in Weka

Because the dataset is in.csv format, it will need to be converted to a .arff format after being submitted in Weka. A .arff file is an ASCII text file that contains information on a collection of instances that share a set of characteristics. This file is structured uniquely. If data stored in a different file, it must be converted to a .arff file, as Weka only works with .arff files. ARFF files are split into two parts. The first part contains information about the header, followed by information about the data. The ARFF file's header section provides the relation's name, a list of its characteristics (the columns in the data), and their types [28][38].
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Figure 17. Dataset in .arff format


5.3 Weka Cross Validation

        Cross-validation is a pre-processing approach used to evaluate machine learning design using a limited dataset. Cross-validation is generally used in applied machine learning to assess the competency of a machine learning model on previously unknown data. To test how the model will perform in general when used to produce predictions on data that was not utilised during the model's training.
       It is critical to note that the dataset has been stratified before being divided into k folds. Stratification separates the dataset into folds with about equal proportions of class labels in each fold. Stratification is a technique used to eliminate bias in the training of classifiers. The primary asset of k-fold Cross Validation is that it minimises the dataset's variance by utilising the entire dataset. However, because the model trained k times, this technique has a more considerable computational cost than the hold-out method. Weka supports k-fold cross-validation and divides information into k folds using stratification [38].
The Cross-Validation section will compare the three different benchmark classifications. After the comparison, will be chosen an algorithm for the prediction model.       
The performance of the algorithms will be assessed using a Confusion Matrix, which counts the number of True Positives (TP), False Positives (FP), False Negatives (FN), and True Negatives (TN) to measure accuracy for a simple binary classification issue. A confusion matrix is a graphical description of the outcomes of a classification problem's predictions. The confusion matrix includes information on how the model's predictions relate to the actual values in its most basic form. The following are the definitions of the following predicted outcomes:
· True Positive (TP) is the total of correct forecasts which result in a positive categorization.
· False Positive (FP): the total of inaccurate forecasts which result in a good categorization. A budget is the total amount of resources allocated to the production of a film.
· True Negative (TN): the number of accurate forecasts pointing in the direction of the negative classification.
· False Negative (FN): the number of times an incorrect prediction has been made in the direction of the negative class [28][38].
Once the primary dataset has been loaded into Weka, must be selected the Class column. After choosing the Class attribute, the Classify tab must be clicked, as illustrated in Figure 18.
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Figure 18. IMDb dataset in Weka


In the Classify tab, the Choose button must be clicked and selected the algorithm that will be tested through cross-validation. After the algorithm is selected, must be clicked the Start button.

· Naïve Bayes Algorithm 
       The results of Weka Naïve Bayes after tenfold cross-validation are displayed in Figure 19, along with the percentage scored by this method. Naïve Bayes achieved 93.69 percent of categorised data being right, and only 6.3 percent is wrong.
Thus, for class A,  Naïve Bayes properly categorised 260 occurrences True Positive and wrongly classified 22 instances False Negative. For class B, the same method ranked four instances False Positives, 186 instances True Negative and four instances for False-negative. For Class C, the algorithm categorised one instance False Positive and classified 7 True Negative.
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Figure 19. Naïve Bayes Algorithm


· KStar Algorithm 

      The results of the KStar algorithm after tenfold cross-validation are displayed in Figure 20, along with the percentage scored by this method. KStar achieved 94.3% of categorised data being right, and only 5.69% is wrong.
For class A,  KStar properly categorised 284 occurrences True Positive and wrongly classified six instances False Negative. For class B, the same method properly categorised 15 instances False Positives and erroneously classified 177 instances True Negative and two instances False Negative. For Class C, the algorithm ranked five instances False Negative and three instances for True Negative.
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Figure 20. KStar Algorithm 

· J48 Algorithm

          The results of the J48 Algorithm after 10-fold cross-validation and the percentage scored by this Algorithm are presented in Figure 21. J48 has one of the highest percentages of all of the algorithms tested. With about 99.79% of correctly categorised data and only 0.20% incorrectly labelled data.
J48 correctly classified 290 True Positive occurrences in class A. The same approach categorised 192 True Negative examples and one False Negative instance under class B. The Algorithm classified eight instances of True Negative as belonging to Class C.
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Figure 21. J48 Algorithm


5.4  Identifying the algorithm 

       Following the thorough review of different algorithms, the J48 is chosen through the cross-validation process among the algorithms described above.
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Figure 22. Algorithm comparison
        
The three algorithms were evaluated using four metric evaluations, as indicated in the above picture before the J48 method was chosen.
·  Correctly classified instances - signifies the total of True Positive and True Negative instances The efficiency is estimated to reduce the amount of correctly detected occurrences by the total of instances.
·  Mean Absolute Error - a metric for determining how close forecasts or predictions is to actual outcomes. The mean absolute error is calculated as follows: The mean fundamental error, as the name implies, is the average of the total errors, where is the forecast and is the actual value.
·  Root mean squared error – observers the discrepancy between the parameters predicted by a model or estimate versus the values (including sample and population values). It is symbolic. The difference between anticipated and actual values expressed as a sample standard deviation.
·  Relative absolute error - is a metric for evaluating a predictive model's performance. Machine learning, data mining, and operations management are the most common applications. The Relative Absolute Error is presented as a rate when a mean error (residual) is compared to errors created by a primary or naive model.
J48 algorithm had the highest Correctly classified instances percentage with 491 instances and only one instance incorrectly classified. 
J48 algorithm also had 0.0025 Mean Absolute Error, 0.0388 Root mean squared error and 0.7653 % Relative absolute error, which was smaller than the other two algorithms analysed.
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Figure 23. J48 tree


5.5 Splitting the dataset 

         It is a methodological error to train the entire dataset and then test the prediction function on the same data. It referred to as overfitting, and an independent test set is necessary to avoid it. The dataset is partitioned into two distinct sets in supervised machine learning studies: the train set and the test set. The test set is omitted from the learning process and is not used to determine the parameters of the prediction function. The primary data will be divided into two datasets: the Train dataset will comprise 70% of the data, and the Test dataset will contain 30%. The split on the Preprocess tab will be performed by selecting the Choose button in the Filter section, then selecting the RemovePercentage option, as shown in Figure 24.
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Figure 24. Remove Percentage Instance

Double-click on the RemovePercentage button to access the RemovePercentage tab, where the percentage for the Train dataset may be changed from the default 50 percent to the 30 percent required for this research. Then click on the Ok and Apply buttons to save and apply the changes.
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Figure 25. Modifying the percentage 


Once clicked on the Apply button after making your selection, the primary dataset will be changed and will now show just 344 instances out of a total of 492 instances in the primary dataset.
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Figure 26. Train Dataset

The Save button, must be pressed to save the Train dataset in the... .arff format as illustrated in Figure 27.
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Figure 27. Train Dataset in .arff format

After saving the Train dataset, press the Undo button to adjust the proportion for the Test dataset to 30% of the primary dataset. Then follow the same procedures as for the Train dataset, except that it should change the InvertSelection tab to True rather than False, and then click Ok and Apply.
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Figure 28. Modifying the percentage to 30%


When the Apply button is clicked, the Test dataset will have 148 instances rather than the 492 instances in the main dataset.
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Figure 29. Test dataset

       It will be necessary to change the Class column in the Test dataset from the Bad, Good, and Excellent attributes to the '?' attribute to obtain a prediction. It is demonstrated in the image below. When the Edit button is clicked, as shown in Figure 29. Once the Edit button has been clicked, right-click on the Class column, and select 'Set all values to...', a small window will appear where the '?' will be introduced and then click Ok.
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Figure 30. Replace Class column attributes


After clicking the Ok button, all characteristics in the Class column were changed, as seen in Figure 31.

[image: Graphical user interface, application, table

Description automatically generated]
Figure 31. Class Column modified

After making changes to the Class column, the Ok button will be clicked. The Save button must be selected to save the Test dataset in the .arff format.
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Figure 32. Test dataset in .arff format

5.6 Processing the Train and Test datasets with the selected algorithm 

As previously stated, the dataset was partitioned into Train and Test subsets. Once the Train dataset has been uploaded to Weka, the J48 algorithm must be selected in the Classify tab, followed by the Use Training Set option and the Start button.
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Figure 33. Train dataset with J48 algorithm

      The Test dataset will be utilised to derive the prediction once the Train dataset has been balanced. After selecting the Supplied test set option, the Set button will be pressed. A tiny box will open, prompting the user to pick the Open file, upload the Test dataset, and then click the Close button. Before selecting the Start button, you must first choose the More options button, change the Output Prediction from Null to Plain Text, click the Ok button, and finally, the Start button.
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Figure 34. Using the Test dataset


As can be seen in the figure below, after the Start button was pressed, the prediction was made on the test set.
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Figure 35. Prediction on Test dataset

After making the prediction, right-click on the Test prediction, choose Visualize classifier error, and save the prediction model as J48.


5.7 Integrating Jar Weka into Java NetBeans library 

       For this study, in NetBeans, a new project called java application/ is developed. The JAR files used to expose the Weka API to NetBeans may be found while exploring the Java Library. As a result, it can act in Java with the identical ease as the Weka GUI. Subsequently, the weka.jar file is picked.
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Figure 36. Adding Jar Weka in NetBeans 


5.8 NetBeans code 

       Following the selection of the weka.jar, programming begins with creating a new Java class in the Default Package. Finally, the finish button is pressed, and the source code for the class path, data sort, and a few other things is modified.
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Figure 37. NetBeans source code

        Once the layout has been finished, it must be saved to file. The design is saved in twofold layout in the WEKA Explorer by clicking right on the outcome aspect for the application in the "Result list" preference on the category tab. Ultimately, the model is saved with the location and file name 'MovieSuccess'. It is good to keep track of where the WEKA model is held in the file and double-check that the WEKA model is the same when it is accessed someplace else. This lowers the possibility of compatibility difficulties. Predictions may be made now that everything has been set up. 
     
      It is necessary to provide a path for the training and test sets in the line codes and specify what attributes the system should compute. This example is number 10 since the dataset utilised has 0 characteristics, but the Java index count begins at zero.
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Figure 38. Code path


5.9 Prediction output 

The Java output for the Testing set, seen in figure 32, is represented by the below picture. The output is expressed in binary, with 0.0 being the forecast for a Bad movie, 1.0 representing the prediction for a Good movie and 2.0 representing the prediction for an Excellent movie.
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Figure 39. Prediction output















6. Testing layouts with new dataset


      Following the procedures described in the preceding chapter, the testing was carried out utilising various sets of IMDb unprocessed data. The dataset is divided in a 70:30 ratio between the training and testing datasets. The dataset contains enough information for a model learning process to be successful to create the model. It is necessary to use the last 30% of the dataset to validate the model. The training dataset contains all of the data that has been labelled, whereas the testing dataset contains all of the information that has been left untagged or hidden. The total amount of sampling utilised in this investigation is depicted in Figure 41.
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Figure 40. IMDb Testing Dataset
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Figure 41. Data partitioning

After splitting the sample dataset and the Train dataset in. .arff format has been uploaded into Weka, the J48 algorithm must be selected in the Classify tab.
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Figure 42. Train Set 
       To proceed with training, the dataset using the specified method, the option "Use Training Set" must be selected in the Weka Classify tab. Following completion of this phase, the data will be tested against the training model. As seen in figure 43, for the testing to be valid, the values from the previous instance named "Class" were changed with a question mark "?".
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Figure 43. Test set 

As it can be seen in the image bellow the J48 algorithm’s testing in Weka was successful and the prediction was made.
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Figure 44. Weka prediction

Following the saving of the prediction model, the next step is to implement the Weka prediction model in Java NetBeans.
It is necessary to include the path for the training set and the path for the test set in the line codes, as well as to set the numerical characteristics that the system will need to compute.
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Figure 45. Testing set path


After including the path, the Java code must be executed to generate the forecast for the testing datasets.
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Figure 46. Testing dataset’s output

Figure 46 shows the Java output for the testing dataset. The Java code is executing well, and there are no problems displayed. The result is expressed as a binary number, with 0.0 being the forecast for bad movies, 1.0 representing good films and 2.0 illustrating the prediction for an excellent film.































7. Evaluation


       Although this experiment might be considered a success, there were still flaws with the techniques and the project as a whole; hence, this part will focus on suggested improvements for future studies. Although the overall research was rigorous, one area that required more investigation was the simulation software. Because of specific difficulties with the IMDb dataset utilised, the general design of the prediction model was altered from its initial design. Initially, thousands of movies were used;  however, only 492 movies were used following the design modification. This problem might have been easily averted if the study into the Weka software had been carried out more quickly and thoroughly.
      Another area that needs improvements is the Java software field, which is new to the author of this paper and so requires more research, solving mathematical challenges, working on side projects, developing code, and learning new technologies.
     Time management also was an area for improvement in this research since the prediction model was finished later than planned due to a problem with the IMDb dataset. To help with time management, a Gantt chart was created to plan the duration of each work; this Gantt chart is given in the appendices. Although this Gantt chart was extremely beneficial throughout this project, it could not be followed entirely owing to unanticipated events.
     This study has certain drawbacks. For one thing, as previously stated, there may be sample biases. As can be seen, the dataset contains a reasonably representative sample of film ratings. However, the scarcity of budget and revenue data may have introduced some bias into the experiment's dataset, even though we included just 10% of all films made over the 23 years.
     Another disadvantage is that the sample dataset did not contain the profit margin placed on the production cost and box office income. To most of the filmmakers, box office income is their sole source of funding. Disney's animated films, for example, generally earn substantially from the marketing of movie-related goods such as clothes and toys. Aside from ticket sales, the selling and rental of DVDs may be a significant source of income for certain films. Collecting non-box office revenues, on the other hand, is more difficult because they might accrue for years after a film's release.
        However, this study has significant practical implications for decision-makers in the film business. This model might be utilised as a complement to the green-lighting procedure by film producers. The model might be a helpful tool for distributors and theatre owners in determining which films to pick, distribute, promote, and play.












8. Conclusion and Recommendation


     This research’s primary objective was to develop a machine learning design that may forecast films' box office success and, as a secondary goal, allow to decrease movie producers' cost and time spent on analysis. The model was validated using the IMDB dataset. The system compared three different algorithms: Naïve Bayes, KStar, and J 48. Weka 3.8 was used to compare and identify the optimal implementation algorithm. 
      To determine the optimal method, each one was evaluated on the same dataset using 10-fold cross-validation. By comparing the Correctly categorised instances, Mean Absolute Error, Root Mean Squared Error, and Relative Absolute Error, the choice was made to continue utilising the J48 method rather than Naive Bayes or KStar.
      Based on the outcomes of training and testing, it can conclude that Artificial Intelligence can forecast the success of a film. 
      Box office prediction takes more skill due to its reliance on the user to correctly understand the various representations of the data and deduce the correct conclusions.
      Such predictions might be improved by including new variables and expanding the size of the dataset. Such approaches can be utilised to create an automated programme that can recommend movies to viewers based on their popularity. Furthermore, by adding particular features into hybrid techniques, such a system may be evolved into a recommender system. Moreover, user emotions can be employed to improve film performance and forecasting. 
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Appendices


· Original Gantt Chart
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· Updated Gantt Chart
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· NetBeans Source Code
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	Using just information from the films' ratings and data mining techniques, this project seeks to utilise data mining to develop a prediction model for movie forecasting to aid filmmakers in establishing financial arrangements during the early phases of film creation. This method aims to optimise the investor's decision-making process at the start of the project. The WEKA 3.8 decision tree and the NetBeans 12.0 integrated development environment will be used to create the prototype model.



2. Methodology you need to be clear about the methodology you intend to use in your study; this could include any number of methods, so either tick those shown below (where appropriate) or put the details in the box marked *

	 
	Interviews
	
	Participant Observation
	 
	Use of personal data

	
	
	
	
	
	

	
	Focus groups
	
	Questionnaire
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	Literature Review

	
	
	
	
	
	

	
	Performance
	
	Presentation
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	Other (state below)*



	Resources for Java NetBeans and Weka, IMDb website



3. Participants - Does your proposed project/research involve human participants?

	
	1. Yes, as a primary source*
	
	2. Yes, as a secondary source*
	X
	No- go to section 4



*If you have ticked yes, you are likely to need an Advanced CRB check before undertaking your study

If yes, indicate who your participants are:

	
	Early years/Pre-School children
	
	Adults - give details below

	
	
	

	
	School age children
	
	Vulnerable people - give details below

	
	
	

	
	Young People aged 17-18
	


	
	
	

	
	Unknown at this stage
	



4. Other Ethical issues (tick all that may apply to your research)

	
	Administration of drugs incl. alcohol 
	
	Deprivation

	
	
	
	

	
	Unpleasant stimuli in any manner or form
	
	Active deception or withholding information

	
	
	
	

	
	Collection of highly personal information
	
	Payment



5. Are there any ethical concerns other than those listed above?

	






6. If there are any ethical concerns, please state how you intend to minimise any risk of harm or distress that could be caused

	




You should enclose the research proposal form, together with any materials (e.g. questionnaire, interview schedule) when submitting this form to your tutor/supervisor.
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Clearance not given at Faculty level – forwarded for discussion at the next meeting of the University Ethics Committee.   Details below:
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Details on this form will always be dealt with in accordance with the terms of the Data Protection Act 1998. The completed form will be retained on the student’s file after approval (for audit purposes) and may be forwarded firstly to the Faculty Board and thereafter to the University Ethics Committee for a discussion of the issue highlighted.
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relation IMDB-weka.filters.unsupervised.instance.Randomize-542-weka.filters.unsupervised.instance.RemovePercentage-P30.0

gattribute Title {'Apollo 13',Hamilton, Soorarai Pottru’,Soul, 'Dil Bechara’, 'The Trial of the Chicago 7',Druk,Gisaengchung,Joker, " Avengers: Endgame’,1917,"Hi
God < Own Country’,"Wind River’,’Get OUt’,Nlelyubov, ‘The Florida Project’,Gifted, ‘Guardians of the Galaxy Vol. 2','Baby Driver’,’Only the Brave', Kimi no na »
Relatos salvajes’, Kis Uykusu’,PK, The Grand Budapest Hotel','Gone Girl','Song of the Sea’,'Serbuan maut 2: Berandal',’The Iitation Game', Guardians of the

ned’, "The Dark Knight Rises’,Jagten, 'Gangs of Wasseypur', Paan Singh Tomar’,’OMG: Oh My God!',Barfil,Kahaani, The Perks of Being a Wallflower,'The Avengers’
ue Grit’,Havnen, "Despicable Me',Kick-Ass, '3 Idiots’, Inglourious Basterds’,'El secreto de sus ojos’,Up, Hachi: A Dogs Tale', Hary and Max’, Darbareye Elly’,D
,"The Man from Earth’,Once,'Auf der anderen Seite’,Atonement, 'American Gangster', 'Hot Fuzz',Zodiac,Control,’3:10 to Yuma', The Visitor','Eastern Promises’,St
(gi hwinalrimyeo’, Before Sunset’,Bin-jip,G.0.R.A., 'Kill Bill: Vol. 2','The Incredibles’,’Les choristes’, Shaun of the Dead’, Gegen die Wand',Harry Potter s
ty',’Lilja 4-ever’, The Count of Monte Cristo’, The Magdalene Sisters’,'In America’,Adaptation.,'Road to Perdition’,'Interstate 60: Episodes of the Road',’Bo
“The Hatrix’, The Green Mile',"Anerican Beauty’,’The Sixth Sense’,Magnolia, The Straight Story’,'The Iron Giant’,'Toy Story 2', Todo sobre mi madre’,’The Boo
gattribute Year {PG,2020,2019,2015,2017,2015,2015,2014,2013, 2012, 2011, 2010, 2009, 2005, 2007, 2005, 2005, 2004, 2003, 2002, 2001, 2000, 1999, 1995}

gattribute Genre {*Adventure, Drama, History','Biography, Drama, History',Drama, Animation, Adventure, Comedy’,'Comedy, Drama, Romance’,Drama, History, Thri
raphy, Crine’,’Crime, Drama, Mystery, Horror, Mystery, Thriller',Animation, Drama, Fantasy','Drama, Thriller',’Animation, Drama, Family', Drama, Romance, T
nture, Family, Fantasy’, Animation, Comedy, Crime’,'Adventure, Drama, War',’Drama, Mystery, Romance’,'Biography, Drama, Family’,’Animation, Comedy, Drama’'D
gattribute Metascore numeric

gattribute Director {'Ron Howard", Thomas Kail',’Sudha Kongara',’Pete Docter’,’Mukesh Chhabra’,Aaron Sorkin', Thomas Vinterberg’, Bong Joon Ho',"Todd Philli
Jordan Peele’, " Andrey Zyagintsev','Sean Baker','Marc Webb’,'James Gunn’,’Edgar Wright’,’Joseph Kosinski’, 'Makoto Shinkai’,’Aniruddha Roy Chowdhury’, Naoko Y
nard Linklater', "Matthew Warchus’,"Don Hall',"Dean DeBlois’, Jemaine Clement’,’James Simone’,’James Marsh', Matthew Vaughn', Josh Boone’,’Christopher Miller’
uya Nakashina’,Jee-woon Ki',"Jeong-beom Lee’, Rob Reiner’ "Nathan Greno’,"Hiromasa Yonebayashi', Ethan Coen’,'Susanne Bier','Pierre Coffin’, Juan Josi® Cam
Spike Lee’, "Ronny Yu','Neil Burger’, 'James McTeigue’,’Sanjay Leela Bhansali’, Frank Miller', Roger Donaldson’, Christian Carion’, Hike Newell',’Andrew Niccol
d Denne’, *Jean-Jacques Annaud’, Fabilin Bielinsky’, Cameron Crowe’,’Boaz Yakin','Robert Zemeckis',’Stephen Daldry’, 'Yoshiaki Kawajiri’, Joel Coen’,’Kinji Fu
gattribute Starl {'Tom Hanks’,"Lin-Hanuel Miranda’,Suriya, Kemp Powers’, Sushant Singh Rajput’,’Eddie Redmayne’, Mads Mikkelsen', Kang-ho Song’, Joaquin Phoe
e’,"Chris Evans’, Chris Pratt’, "Ansel Elgort’,'Josh Brolin’, Rydnosuke Kamiki', Aamir Khan','Taspsee Pannu’,’Hiyu Irino’, Mario Casas’,Kim Hin-hee’," Andren
th’,"Shailene Woodley', Hichael Keaton','Phil Lord","Alicia Vikander','Aleksey Serebryakov',"Gary Oldman’,tohanlal, 'Kangana Ranaut’,’Lembit Ulfsak’, Farhan

Carroll', "Byron Howard',"Amy Pochler,’Joel Coen’,"Mikael Persbrandt’,"Chris Renaud’,Aaron Taylor-Johnson',’Ricardo DarA-n’,'Bob Peterson’, Richard Gere’,'T
Wikhe', 'Ivana Baquero’, Sanjay Dutt’, Ken Watanabe’,’Lee Pace’,’Julianne Moore’, Gerardo Taracena’, Valerie Faris’, Megumi Hayashibara', ‘Tatsuya Fujiwara’,'T
el’, "Eileen Walsh’, James Marsden’, ‘Cillian Hurphy’, Daveigh Chase’, David Silverman’, Tae-Hyun Cha', Amer Faruk Sorak’,Branko Djuric’, Tensai Okamura’,"Vi
gattribute Star2 {'Bill Paxton’, Phillipa Soo',Madhavan, ‘Jamie Foxx',’Sanjana Sanghi’, Alex Sharp’, Thomas Bo Larsen’,’Lee Sun-kyun',’Robert De Niro’,Robert
“Aleksey Rozin', 'Bria Vinaite', ‘Mckenna Grace’, 'Zoe Saldana’,'Jon Bernthal’, 'Miles Teller’, 'Mone Kamishiraishi’,’Sakshi Tamwar',’Amitabh Bachchan’, Saori Hay
cira Knightley', 'Vin Diesel', Belien Rueda’, Rene Russo’, Ian fckellen', Emily Blunt’,'Patricia Arquette’,'Inelda Staunton’, Ryan Potter’,’Cate Blanchett’,’)
tichael PeAta’, "Franiois Cluzet’,’Leila Hatami', Nick Nolte', Farhan Akhtar,’Viola Davis','BerGnice Bejo','Rooney Mara',’Carey Mulligan', 'Nargis Fakhri’,
Thewlis', Hatt Damon’, Michael Sheen’,"Colm Feore’,'Rosario Dawson’,’Samantha Morton’,'Darsheel Safary’, Vidya Malvade’, Paul Dano’, Vince Vaughn', Tommy Let
=", "Ethan Hawke', Kate Winslet’, Gayatri Joshi’, Alexandra Maria Lara’, 'Takuya Kimura', Clint Eastwood",’Sophie Okonedo', Hee Jae’, A-zge A-zberk’, 'David Car
Yadav',"Jun Ji-Hyun', Yilmaz Erdogan’,’Jena Malone', Rene Bitorajac’, Hiroyuki Okiura’,’Laura Harring’, Trevor Jack Brooks','Hike Hyers', Michelle Pfeiffer,
gattribute Star3 {'Kevin Bacon’,’Leslie Odom Jr.’, Paresh Rawal', Tina Fey','Sahil Vaid', Sacha Baron Cohen', Hagnus Millang','Cho Yeo-jeong’, Zazie Beetz',’
", *Bradley Whitford’, Matvey Novikov',"Willem Dafoe’,’Lindsay Duncan’,'Dave Bautista’,’Jon Hamm', Jeff Bridges’, RyA" Narita','Fatima Sana Shaikh', Kirti Kul
Villa', Demet Akbag','Sanjay Dutt’,Mathieu Amalric’,'Neil Patrick Harris’,’Lisa Hannigan',’Arifin Putra’,'Matthew Goode', Bradley Cooper’,’Lola Dueitas’,’Bi
“Naomie Harris', 'Robert De Niro’,"John Goodman',’Belien Rueda’,’Anna Kendrick', Onar Sy’,’Sareh Bayat','Joel Edgerton’, Abhay Deol’,'Rupert Grint’,’Octavia s
rendan Gleeson’, "Carla Gugino’,"Aaron Eckhart’, Jeff Garlin','Jimmy Sheirgill', Christopher Carley’,’Siu-Wong Fan', Freida Pinto’, Per Ragnar,’Evan Rachel k
Foster”,"Yong Dong’, "Paul Giamatti’,'David Wenham', "Rupert Graves',’Shernaz Patel’,’Ken Watanabe’,"Mickey Rourke',’Craig Bierko', Danielle Proulx’, Iain Rea’
ialken", Tony Chiu-Wai Leung’, Maggie Cheung’,'Dark-o Grandinetti’,’Chris Cooper’, Pavel Ponomaryov’,'Christopher Adamson’,’Nora.Jane Noone’,"Djinon Hounsou’
(ara Unger'}

gattribute Stara {Gary Sinise’,’Renide Elise Goldsberry’,’Aparna Balamurali’,’Graham Norton',’Saswata Chatterjee’,"Jeremy Strong’,’Lars Ranthe’,"Choi Woo-si
rina Vasileva',"Christopher Rivera’,'Octavia Spencer’,'Vin Diesel’,’Eiza Gonzjlez', Jennifer Connelly’,’Aoi VAwki', Andrea Tariang’,’Kenshi’ Ono’,’BAjrbara

er Perry’,"Fionnula Flanagan’,"Oka Antara’,’Allen Leech’, Zoe Saldana’, 'Mabel Rivera’,'Riz Ahmed’,’James HcAvoy',’Brendan Gleeson','Elijah Smith’,'Paddy Cons
Bi11 Hurray’,’Andy Serkis',’Geert Van Rampelberg’,’Sarah Silverman’,’Judi Dench’,'Jacki keaver’,'Alan Arkin',’Aura Garrido',"America Ferrera’, Anne Le Ny’ 'S
“Linh Dan Pham’,"Ed Helms',"ChloA« Grace Moretz', Jennifer Saunders’,’Hanuel Mori®n’, Abigail Breslin', Mark Strong’, Jae Head','Mick Lally’, Malin Akerman’,
opher Plummer’, "Yun Qu’,"Rufus Sewell', Dominic liest’,"Stephen Rea’,’Ayesha Kapoor',"Liam Neeson’,’Clive Owen’,'Paul Giamatti’, Camile Vallae', Tessa Mitchel
therton’,Florian Lukas’,"Josiephine Lebas-Joly’, Paul Bemjamin’, Danny Huston', Matheus Nachtergaele’,’Emilia Fox','Martin Sheen’,’Anthony Chau-Sang Wong',’
dunt’, "Wes Bentley’,"Olivia Williams', Joseph A. Carpenter’,’Tim Allen’,’Antonia San Juan’,'David Della Rocco’,'Diane Venora','Chris Ouen’, Isaac Hayes', Aja
gattribute IMDBrating numeric

gattribute Class {bad,good, excellent}

gdata
"auf der anderen Seite’,2007,0rama, 5, "Fatih Akin',"Baki Davrak’, Nurgh¥l Yesiliay’, 'Tuncel Kurtiz',Nursel Kifse',7.8,bad

Papurika, 2006, "Anination, Drama, Fantasy’,Bl,"Satoshi Kon','Megumi Hayashibara', 'Tary Emori’, Katsunosuke Hori', Taru Furuya’,7.7,bad

"Rang De Basanti',2006,Comedy, Crime, Drama’,?,'Rakeysh Omprakash Mehra','Aamir Khan','Soha Ali Khan',Siddharth,’Sharman Joshi’,B.2,g00d

“The Dark Knight Rises’,2012,Action, Adventure’,78, 'Christopher Nolan',Christian Bale’, Ton Hardy',"Anne Hathaway’,"Gary Oldman’,5.4,go0d

‘Straight Outta Compton’,2015, Biography, Drama, History',72,'F. Gary Gray',OShea Jackson Jr.',Corey Hawkins','Jason Mitchell', Neil Brown Ir.’,7.8,bad
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elation: IMDB-weka.filters.unsupervised.instance.Randomize-S42-weka filters.unsupervised.instance. RemovePercentage-P30.0-V
No. 1: Title 2: Year 3: Genre 4: MetaScore 5: Director 6: Star1 7: Star2 8: Star3 9: Star4 10: IMDBrating 11: ===~

Nominal Nominal ~Nominal

1 Man... 2004
2 Dar.. 2009
3 Ada.. 2002
4 Roma 2018
5 The.. 2015
6 Soul 2020
7 Zwa.. 2006
8 Ca 2000
9 Ha 2009
10 Mal 2005

11 Ast.. 2018
12 Bab.. 2017
13 The.. 2010
14 Bok.. 2002
2018
16 Mad... 2015
17 Hell ... 2016
18 The... 2009

2007

. 2014

21 The 2009
22 Kari.. 2010
23 Engl.. 2012

2001
2016
2000
27 Tod.. 1999
28 Perf.. 2016
29 Lap.. 2011

20 _Qan _an4n

Actio...

Dram...
Come...

Drama
Actio...
Anim...

Dram...

Adve..

Numeric
47.0
87.0
83.0
96.0
76.0
83.0
71.0
73.0

72.0
88.0
86.0
79.0
56.0
80.0
90.0
88.0
81.0
97.0
71.0
53.0
80.0

78.0
64.0
87.0

70.0

ean

Nominal
Tony S...
Asghar ...
Spike J.
Alfonso...
Alejand.
PeteD...
Paul V...
Robert
Lasse ..
‘Woody
Bradle...
Edgar ...
David ...
Chan-...
Brad Bird
George...
David ...
Tomm ...
Cristia...
Doug L.
John L.
Hiroma,
Gauri S...
Jae-yo...
Naoko

Nominal

Sridevi

Nominal
Chri...
Sha...

Nominal
Dak...
Tara...

Nominal
Rad...

Meril...
Tild

Numeric

77
8.0
77
77
8.0
8.1
77
7.8
8.1
76
76
76
7.8
76
76
8.1
76
76
79
79
76
76
7.8
8.0
8.1
76
7.8
7.8
76

on

Non
bad|
gool
bad|
bad|
gool
gool
bad|
bad|
gool
bad|
bad|
bad|
bad|
bad|
bad

Set all values to...
Set missing values to...
Replace values with...

Rename attribute

Set attribute weight...
Attribute as class

Delete attribute
Delete attributes...
Sort data (ascending)

Optimal column width (current)
Optimal column width (all)

good
bad
bad
bad
bad
bad
bad
bad
good
good
bad
bad
bad
bad

Anad

|_Add instance |

|_OK | | cCancel |





image33.png
Set all values... X

@ New value for ALL values
?
Cancel





image34.png
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@relation IMDB-weka.filters.unsupervised.instance.Randomize-542-weka.filters.unsupervised.instance.RemovePercentage-P30.0-V.

@attribute Title {'Apollo 13',Hamilton,’Soorarai Pottru’,Soul, Dil Bechara’, The Trial of the Chicago 7°,Druk,Gisaengchung, Joker, "Avengers: Endgame’,1917,"HMir
God 5 Oun Country”,"Wind River','Get Out’,Nelyubov, 'The Florida Project’,Gifted, Guardians of the Galaxy Vol. 2', Baby Driver’,'Only the Brave’, Kini no na wa
Relatos salvajes’, Kis Uykusu’,PK, The Grand Budapest Hotel’,"Gone Girl','Song of the Sea’,’Serbuan maut 2: Berandal’, The Imitation Game',’Guardians of the G
ned’, "The Dark Knight Rises’,Jagten, Gangs of Wasseypur’,'Paan Singh Tomar’,"OMG: Oh My God!',Barfil,Kahaani, The Perks of Being a Wallflower’, The Avengers’,
Ue Grit’,Havnen, "Despicable Me’,Kick-Ass, "3 Idiots’, Inglourious Basterds','El secreto de sus ojos’,Up, Hachi: A Dogs Tale’,’Mary and Max’, Darbareye Elly’De
,"The Han from Earth’,Once, 'Auf der anderen Seite’,Atonement,’American Gangster’, Hot Fuzz',Zodiac,Control,’3:10 to Yuma','The Visitor', Eastern Promises’,Sta
kgi hwinalrinyeo’, 'Before Sunset’,Bin-jip,6.0.R-A., 'Kill Bill: Vol. 2', The Incredibles’,’Les choristes’, Shaun of the Dead",’Gegen die Wand','Harry Potter ar
ty","Lilja a-ever’, The Count of fonte Cristo’, The Magdalene Sisters’,'In America’,Adaptation., Road to Perdition’, Interstate 6: Episodes of the Road",’Bok
“The Matrix’, The Green Mile','American Beauty’, The Sixth Sense’,Magnolia, The Straight Story’,'The Iron Giant','Toy Story 2','Todo sobre mi madre’,'The Boor
@attribute Year {PG,2020,2019,2015,2017,2015,2015,2014,2013, 2012, 2011, 2010, 2009, 2005, 2007, 2006, 2005, 2004, 2003, 2002, 2001, 2000, 1999, 1995}

@attribute Genre {'Adventure, Drama, History','Biography, Drama, History’,Drama, Animation, Adventure, Comedy’, Comedy, Drama, Romance',’Drama, History, Thril
raphy, Crime’,’Crine, Drama, Mystery’, Horror, Mystery, Thriller', Animation, Drama, Fantasy’, Drama, Thriller','Animation, Drama, Family’, Drama, Romance, Th
nture, Family, Fantasy’,’Animation, Comedy, Crime’, Adventure, Drama, War','Drama, Mystery, Romance', Biography, Drama, Family’, Animation, Comedy, Drama’,'Dr
@attribute MetaScore numeric

@attribute Director {'Ron Howard",’Thomas Kail','Sudha Kongara',’Pete Docter”,"Mukesh Chhabra’,"Aaron Sorkin',"Thomas Vinterberg’, Bong Joon Ho',"Todd Phillip
Jordan Peele’, Andrey Zvyagintsev',’Sean Baker’, 'Marc kiebb’,’James Gunn', Edgar Wright’, Joseph Kosinski', Makoto Shinkai’, Aniruddha Roy Chondhury’, Naoko Ya
hard Linklater’, "Matthew Warchus’, 'Don Hall', Dean Deblois’, Jemaine Clement’, James Simone’, James Marsh','Matthew Vaughn', Josh Boone’,'Christopher Miller,
uya Nakashina®,"Jee-woon Kim',"Jeong-beom Lee’, 'Rob Reiner', Nathan Greno',"Hiromasa Yonebayashi’, Ethan Coen’,'Susanne Bier', Pierre Coffin’, Juan Josi® Cany
Spike Lee’, "Ronny Yu', "Neil Burger’, James McTeigue’, Sanjay Leela Bhansali’, 'Frank Miller’,'Roger Donaldson’, Christian Carion’,’HMike Newell', Andrew Niccol
ed Denme’,Jean-Jacques Annaud’, 'Fabidin Bielinsky’, Cameron Crowe’,’Boaz Yakin', Robert Zemeckis',’Stephen Daldry’, Yoshiaki Kawajiri', Joel Coen’, Kinji Fuk
@attribute Starl {'Tom Hanks’,’Lin-Manuel Miranda’,Suriya, Kemp Powers’,'Sushant Singh Rajput’,’Eddie Redmayne’,'Mads Mikkelsen','Kang-ho Song’,’Joaquin Phoer
&', Chris Evans’, 'Chris Pratt’,"Ansel Elgort’,"Josh Brolin’, RyAwosuke Kamiki', Aamir Khan', Taapsee Pannu’,’Miyu Irino’,Mario Casas’,Kim Hin-hee', Andrew
rth',"Shailene Woodley', Michael Keaton', Phil Lord’, Alicia Vikander',"Aleksey Serebryakov','Gary Oldman’,tohanlal, Kangana Ranaut’, Lembit Ulfsak’, Farhan 4
Carro11", "Byron Howard", Amy Poshler’, Joel Coen’, Hikael Persbrandt’,’Chris Renaud',’Aaron Taylor-Johnson’, Ricardo DarA-n’,’Bob Peterson’,’Richard Gere','Te
Mikhe', "Ivana Baquero’, 'Sanjay Dutt’,'Ken Watanabe’,’Lee Pace’, Julianne Moore', Gerardo Taracena’, Valerie Faris', Hegumi Hayashibara’, Tatsuya Fujiwara’,'Th
zel’, "Eileen Walsh', James Marsden’,"Cillian Murphy’, Daveigh Chase’, David Silverman’, Tae-Hyun Cha’,'Amer Faruk Sorak’,’Branko Djuric’,'Tensai Okamura’, Vic
@attribute Star2 {'Bill Paxton’, Phillipa Soo’,Madhavan, "Jamie Foxx',’Sanjana Sanghi’,"Alex Sharp’,’Thomas Bo Larsen,’Lee Sun-kyun’, Robert De Niro', Robert
*Aleksey Rozin', 'Bria Vinaite’, ‘Nickenna Grace', Zoe Saldana’, Jon Bernthal’,’Miles Teller’,’Mone Kamishiraishi',’Sakshi Tanwar', Amitabh Bachchan',’Saori Hay:
cira Knightley', 'Vin Diesel’, Belien Rueda’, Rene Russo’,'Ian Mckellen','Emily Blunt’, Patricia Arquette’, Inelda Staunton’, Ryan Potter’,’Cate Blanchett’,’Je
Michael Peita’, Franifois Cluzet’,’Leila Hatami’, Nick Nolte’,'Farhan Akhtar’, Viola Davis’,'BAerASnice Bejo', Rooney Mara’,’Carey Mulligan', Nargis Fakhri',’
Thewlis', Matt Damon’, ‘Michael Sheen,’Colm Feore’,'Rosario Dawson’,’Samantha Morton’, Darsheel Safary’,"Vidya Malvade', Paul Dano’, Vince Vaughn', Tomy Lee
5", 'Ethan Hawke', 'Kate Winslet’,'Gayatri Joshi’, Alexandra Maria Lara’, Takuya Kimura',’Clint Eastwood’,’Sophie Okonedo', Hee Jae’,"A-zge A-zberk’, 'David Carr
Yadav',"Jun Ji-Hyun',"Vilmaz Erdogan’, Jena Malone’,'Rene Bitorajac’, Hiroyuki Okiura’,’Laura Harring', Trevor Jack Brooks','Mike Hyers’, 'Michelle Pfeiffer’,’
@attribute Star3 {'Kevin Bacon’,’Leslie Odom Jr.’, Paresh Rawal', Tina Fey',’Sahil Vaid’,"Sacha Baron Cohen’,’Magnus Millang','Cho Yeo-jeong’,'Zazie Beetz','C
¥, "Bradley whitford’, Matvey Novikov','Willem Dafoe’,’Lindsay Duncan’, Dave Bautista’,’Jon Hamn',’Jeff Bridges', RyA" Narita’,'Fatima Sana Shaikh,’Kirti Kulr
Villa', "Demet Akbag’,'Sanjay Dutt’,’Hathieu Amalric’, Neil Patrick Harris',’Lisa Hannigan',’Arifin Putra’, Hatthew Goode','Bradley Cooper’,’Lola Dueitas’,’Bil
“Naomie Harris','Robert D= Niro',"John Goodnan', 'Belien Rueda’,"Anna Kendrick’,'Oar Sy','Sareh Bayat','Joel Edgerton’, 'Abhay Deol',’Rupert Grint',"Octavia S
rendan Gleeson’,"Carla Gugino’,"Aaron Eckhart’, Jeff Garlin',"Jimmy Sheirgill’,’Christopher Carley’,’Siu-long Fan', Freida Pinto’, Per Ragnar’,Evan Rachel e
Foster’,'Yong Dong’, Paul Giamatti’,’David Wenham','Rupert Graves','Shernaz Patel’, Ken Watanabe', Mickey Rourke’, Craig Bierko’, Danielle Proulx’,'Iain Rea’,
Walken', 'Tony Chiu-lai Leung’, Maggie Cheung’, Dark-o Grandinetti’,'Chris Cooper’, Pavel Ponomaryoy’, Christopher Adamson’, Nora-Jane Nloone’,"Djimon Hounsou',
Kara Unger'}

@attribute Stars {'Gary Sinise’,'ReniGe Elise Goldsberry’, Aparna Balamurali’,’Graham Norton',’Saswata Chatterjee’,"Jeremy Strong’,’Lars Ranthe’,’Choi Hoo-sik
rina Vasileva', Christopher Rivéra’, Octavia Spencer’,’Vin Diesel’,'Eiza GonzAilez’, Jennifer Connelly’,’Aoi YArki', Andrea Tariang’, Kenshi' Ono’,BAjrbara L
er perry’, Fionnula Flanagan’, Oka Antara’, Allen Leech’, 'Zoe Saldana’, Mabel Rivera’,’Riz Ahmed’, James McAvoy', Brendan Gleeson', Elijah Smith’, Paddy Consi
Bill Murray’,'Andy Serkis’,'Geert Van Rampelberg’,’Sarah Silverman’, Judi Dench’, Jacki Weaver’,"Alan Arkin',’Aura Garrido’,’America Ferrera’,’Anne Le Ny','Sh
"Linh Dan Pham’,'Ed Helms',"Chlod« Grace Moretz', Jennifer Saunders’, Manuel MorAn', Abigail Breslin', Mark Strong', Jae Head', Mick Lally’, Malin Akerman’’
opher Plummer’,"Yun Qu’,’Rufus Sewell’, Dominic West’,’Stephen Rea’, Ayesha Kapoor”,’Liam Neeson’, Clive Owen’,'Paul Giamatti', Camile Vallae', Tessa Mitchell
therton’,"Florian Lukas',"JosAGphine Lebas-Joly’, Paul Benjamin’, Danny Huston', Matheus Nachtergaele’, Emilia Fox', Martin Sheen’,"Anthony Chau-Sang Wong', "2
Hunt’,"Wes Bentley’, 0livia Williams', Joseph A. Carpenter’,’Tim Allen’,'Antonia San Juan’,'David Della Rocco’,'Diane Venora', Chris Ouen’,'Isaac Hayes', Ajay
@attribute IMDBrating numeric

@attribute Class {bad,good, excellent}

gdata
“Man on Fire’,2004, "Action, Crime, Drama’,47, Tony Scott’, Denzel Washington',’Christopher Walken','Dakota Fanning’, Racha Mitchell',7.7,?
“Darbareye Ely’,2009, Drama, Mystery',37, Asghar Farhadi', Golshifteh Farahani’,’Shahab Hosseini’, Taranch Alidoosti’,'Merila Zare 1',8,?
Adaptation. ,2002, ‘Conedy, Drama’,53, 'Spike Jonze’, Nicolas Cage', Meryl Streep’, Chris Cooper’,’Tilda Swinton’,7.7,?

Roma, 2018, Drama, 96, ALfonso Cuari’n’, 'Yalitza Aparicio’, Marina de Tavira', Diego Cortina Autrey’,’Carlos Peralta’,7.7,?

“The Revenant’, 2015, "Action, Adventure, Drama’,76, 'Alejandro G. IAtiirritu’,’Leonardo DiCaprio’, Tom Hardy', Will Poulter’, Donhnall Gleeson',s,?
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package moviesuccess;

import weka.classifiers.functions.SsMo;

import weka.classifiers.trees.Jds;
import weka.core.Instances;
import weka.core.converters.ConverterUtils.DataSource;

Jrx
x
* @author diana
*/

public class MovieSuccess {

public static void maim(String[] args) {
:/IMDBTrain.arff","

classification("

public static void elassification(String trainset,

:/IMDBTest.arfe", "ras", 10,10 s

String testset,String algorithm,int trainIndex,int testIndex){
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public static void main(String[] args) {
classification("D:/IMDBTrain.arff", "

"J48",10,10);
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Atonement, 2007, 'Drama, Mystery, Romance',85,'Joe Wright','Keira Knightley','James McAvoy', 'Brenda Blethyn','Saoirse Ronan’',7.8,?
prediction0.o

'Relatos salvajes’,2014,'Comedy, Drama, Thriller',77,'Damisn Szifron','Dario Grandinecti’,'Maria Marull','Ménica Villa','Diego Starosta’,s.1,?
predictionl.o

'The Pursuit of Happyness',2006,'Biography, Drama', @4, 'Gabriele Maccino','Will Smith','Thandie Newton','Jaden Smith','Brian Howe',s,?
predictionl.o

'Shaun of the Dead’,2004,'Comedy, Horror',76,'Edgar Wright','Simon Pegg', 'Nick Frost','Kate Asnfield’,'Lucy Davis',7.9,2

prediction0.o

'The Dark Knight Rises',2012,'Action, Adventure',78,'Christopher Nolan','Christian Bale','Tom Hardy','Anne Hathaway','Gary Oldman',s.4,
predictionl.o

'Pride & Prejudice’,2003,'Drama, Romance',82,'Joe Wright','Keira Knightley','Matthew Macfadyen','Brenda Blethyn','Donald Sutherland’,7.s,
prediction0.o

Moneyball, 2011, 'Biography, Drama, Sport',87,'Bennett Miller','Brad Pitt','Robin Wright','Jonah Hill','Philip Seymour Hoffman',7.6,?
prediction0.o

Shrek, 2001, 'Animation, Adventure, Comedy',84,'Andrew Adamson','Vicky Jenson','Mike Myers','Eddie Murphy',’Cameron Diaz’,7.8,2

prediction0.o

'Sing Strest,2016, 'Comedy, Drama, Music',79,'John Carney’,'Ferdia Walsh-Peslo’,'Aidan Gillen','Maria Doyle Kemnedy','Jack Reynor',7.9,2
prediction0.o

Flipped, 2010, 'Comedy, Drama, Romance',45,'Rob Reiner!,'Madeline Carroll','Callan Mchuliffe','Rebecca De Mornay','Anthony Edwards',7.7,2
prediction0.o

"Mr. Nobody',2009,'Drama, Fantasy, Romance',e3,'Jaco Van Dormael','Jared Leto',’Sarah Polley','Diane Kruger','Linh Dan Pham’,7.8
prediction0.o

'Call Me by Your Name',2017,'Drama, Romance,93,'Luca Guadagnino','Armie Hammer', 'Timothée Chalamet’,'Michael Stunlbarg’,'Amira Casar’,7.9,?
prediction0.o

‘Miracle in cell NO.7',2019,Drama,?,'Mehmet Ada Aztekin','Aras Bulut Iynemli','Nisa Sofiya Aksongur’,'Deniz Baysal’,'Celile Toyon Uysal’,s.3
predictionl.o

oOnce, 2007, 'Drama, Music, Romance',S8,'John Carney','Glen Hansard','Markéta Irglova','Hugh Walsh','Gerard Hendrick',7.8

prediction0.o

'Vikram Vedna',2017,'Action, Crime, Drama’,?,Gayatri,Pushkar,Madhavan,'Vijay Sethupathi’,’Shraddha Srinath’,s.s,

predictionl.o

'Harry Potter and the Deathly Hallows: Part 1',2010, 'Adventure, Family, Fantasy',6S,'David Yates','Daniel Radcliffe','Emma Watson','Rupert Grint','Bill Nighy',7.7,2
prediction0.o
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'Munna Bhai M.B.B.5.',2003,'Comedy, Drama, Musical',?,'Rajkumar Hirani','Sanjay Dutt','Arshad Warsi','Gracy Singh','Sunil Dutt',5.1,72
predictionl.o

'12 Bngry Men',1957,'Crime, Drama’,6,'Sidney Lumet’,'Henry Fonda','Lee J. Cobb’,'Martin Balsam’,'John Fiedler',s,?

prediction2.0

Inception,2010, 'Action, Adventure, Sci-Fi',74,'Christopher Nolan','Leonards DiCaprio’,’Joseph Gordon-Levitt','Ellict Page’,'Ken Watanabe',s.s,
prediction2.0

Kick-Ass,2010, 'Action, Comedy, Crime',66, 'Matthew Vaughn','Aaron Taylor-Johnson','Nicolas Cage’,'Chlog Grace Moretz','Garrett M. Brown',7.6,2
prediction0.o

Incendies,2010, 'Drama, Mystery, War',80,'Denis Villeneuve','Lubna Azabal','Mélissa Désormeaux-Poulin','Maxim Gaudette','Mustafa Kamel',8.3
predictionl.o

'The Fall',2006, 'Adventure, Drama, Fantasy',e4,'Tarsem Singh','Lee Pace’,'Catinca Untara’,’Justine Waddell','Kim Uylembrosk’,7.S

prediction0.o

'Tne Lord of the Rings: The Return of the King',2003,'Action, Adventure, Drama',94,'Peter Jackson','Elijah Wood','Viggo Mortensen','Ian McKellen','Orlando Bloom',8.,2
prediction2.0

'The Bourne Identity',2002,'Action, Mystery, Thriller',6s,’'Doug Liman','Franka Potente’,'Matt Damon','Chris Cooper’,'Clive Owen',7.9,2
prediction0.o

Vozvrashchenie,2003,Drama, 82, 'Andrey Zvyagintsev','Vladimir Garin','Ivan Dobronravov','Konstantin Lavronenke','Nataliya Vdovina',s,?
predictionl.o

'Before Midnight',2013, 'Drama, Romance',94,'Richard Linklater','Ethan Hawke','Julie Delpy’,'Seamus Davey-Fitzpactrick’,'Ariane Labed’,7.9,
prediction0.o

*Black Hawk Down',2001, 'Drama, History, War',74,'Ridley Scott','Josh Hartmett','Ewan McGregor','Tom Sizemore','Eric Bana',7.7

prediction0.o
'Die Welle',2008, 'Drama, Thriller',?,
prediction0.o

'Dennis Gansel','Jargen Vogel','Frederick Lau', 'Max Riemelt','Jemnifer Ulrich',7.6,2

'The Grand Budapest Hotel',2014,'Adventure, Comedy, Crime’,88,'Wes Anderson’,’'Ralph Fiemnes','F. Murray Abrahan’,'Mathieu Amalric’,'Adrien Broay’,s.1,?
predictionl.o

'A Beautiful Mind',2001,'Biography, Drama',72,'Ron Howard','Russell Crowe','Ed Harris','Jemnifer Connelly’,'Christopher Plummer',.2,?

predictionl.o

'Isle of Dogs',2018, Animation, Adventure, Comedy',82,'Wes Anderson’,'Bryan Cranston','Koyu Rankin','Edward Norton','Bob Balaban',7.9

prediction0.o

'Les triplettes de Belleville',2003,'Animation, Comedy, Drama’,l,'Sylvain Chomet’,'Michéle Caucheteux’,’Jean-Claude Donda’, 'Michel Robin','Monica Viegas',7.8,?
prediction0.o
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@relation TestingIMDb-weka.filters.unsupervised.instance.Randomize-s42

@attribute
@attribute
@attribute
@attribute
@attribute
@attribute
@attribute
@attribute
@attribute
@attribute
@attribute

@data
“The Fifth

Fargo,1996,

Title {'American History X','Lock, Stock and Two Smoking Barrels',’'La leggenda del pianista sull oceano’,'The Truman Show',’Crna macka, beli macor',’The
Year numeric

Genre {Drama,'Action, Comedy, Crime’,'Drama, Music, Romance','Comedy, Drama','Comedy, Crime, Romance','Comedy, Crime, Sport’,‘Comedy, Drama, Romance','C
MetaScore numeric

Director {'Tony Kaye','Guy Ritchie','Giuseppe Tornatore','Peter Weir','Emir Kusturica','Joel Coen','Thomas Vinterberg','Todd Solondz','Wes Anderson','To
Star1l {'Edward Norton','Jason Flemyng','Tim Roth','Jim Carrey','Bajram Severdzan','Ethan Coen','Ulrich Thomsen','Jane Adams','Jason Schwartzman','Franka
star2 {'Edward Furlong’,'Dexter Fletcher','Pruitt Taylor vince','Ed Harris','srdjan zika Todorovic','Jeff Bridges','Henning Moritzen','Jon Lovitz','Bill
star3 {'Beverly Dangelo’,’Nick Moran','Melanie Thierry','Laura Linney','Branka Katic','John Goodman®,’Thomas Bo Larsen’,'Philip Seymour Hoffman',’olivia
stara {'Jennifer Lien’,'Jason Statham’,'Bill Nunn','Noah Emmerich’,’Florijan Ajdini',’Julianne Moore','Paprika Steen',’'Dylan Baker','Seymour Cassel’,'Ni
IMDBrating numeric

Class {Good,Bad,Excellent}

Element’,1997, 'Action, Adventure, Sci-Fi',52,'Luc Besson','Bruce Willis','Milla Jovovich','Gary Oldman’,'Ian Holm',7.7,Bad
‘Crime, Drama, Thriller',85,'Joel Coen','Ethan Coen','William H. Macy','Frances McDormand','Steve Buscemi',8.1,Good

'L.A. Confidential’,1997,'Crime, Drama, Mystery',9e,'Curtis Hanson','Kevin Spacey','Russell Crowe','Guy Pearce’,'Kim Basinger',8.2,Good
‘Bacheha-Ye aseman’,1997,'Drama, Family, Sport',77,'Majid Majidi','Mohammad Amir Naji','Amir Farrokh Hashemian','Bahare Seddiqi','Nafise Jafar-Mohammadi',8.3,Good
‘Primal Fear',1996,'Crime, Drama, Mystery',47,'Gregory Hoblit','Richard Gere','Laura Linney','Edward Norton','John Mahoney',7.7,Bad

Mulan,1998,

*Toy Story

‘Animation, Adventure, Family',71,'Tony Bancroft','Barry Cook','Ming-Na Wen','Eddie Murphy','BD Wong',7.6,Bad

',1995, 'Animation, Adventure, Comedy',95,'John Lasseter’,'Tom Hanks','Tim Allen','Don Rickles','Jim Varney',8.3,Good

Casino,1995,'Crime, Drama’,73,'Martin Scorsese’,’'Robert De Niro','Sharon Stone','Joe Pesci’,'James Woods',8.2,Good

Heat, 1995,

‘Crime, Drama, Thriller',76,'Michael Mann','Al Pacino’,'Robert De Niro','Val Kilmer','Jon Voight',8.2,Good

*Abre los ojos',1997,'Drama, Mystery, Sci-Fi',?,'Alejandro Amenabar','Eduardo Noriega','Penelope Cruz',’Chete Lera','Fele Martinez',7.7,Bad

‘Forrest Gump',1994, 'Drama, Romance',82,'Robert Zemeckis','Tom Hanks','Robin Wright','Gary Sinise’,'sally Field',8.8,Excellent

"The Big Lebowski',1998, " Comedy, Crime, Sport',71,'Joel Coen','Ethan Coen','Jeff Bridges','John Goodman','Julianne Moore',8.1,Good

‘Donnie Brasco',1997,'Biography, Crime, Drama',76,'Mike Newell','Al Pacino','Johnny Depp’,'Michael Madsen','Bruno Kirby',7.7,Bad

‘The Game',1997,'Action, Drama, Mystery',61,'David Fincher','Michael Douglas',’'Deborah Kara Unger','Sean Penn’,’James Rebhorn',7.8,Bad

*Knockin on Heavens Door',1997,'Action, Crime, Comedy',?,'Thomas Jahn','Til Schweiger','Jan Josef Liefers','Thierry van Werveke','Moritz Bleibtreu',8,Good
Titanic,1997, 'Drama, Romance’,75,'James Cameron’,’Leonardo DiCaprio’,'Kate Winslet','Billy Zane','Kathy Bates',7.8,Bad

‘Good Will

Hunting',1997, 'Drama, Romance',7@,'Gus Van Sant','Robin Williams','Matt Damon','Ben Affleck','Stellan Skarsgard',8.3,Good

Gattaca,1997, 'Drama, Sci-Fi, Thriller',64,'Andrew Niccol','Ethan Hawke','Uma Thurman','Jude Law','Gore Vidal',7.8,Bad

‘The Usual

Suspects’,1995, 'Crime, Mystery, Thriller',77,'Bryan Singer','Kevin Spacey','Gabriel Byrne','Chazz Palminteri',’Stephen Baldwin',8.5,Good

‘The Thin Red Line',1998, Drama, War',78, Terrence Malick','Jim Caviezel','Sean Penn','Nick Nolte','Kirk Acevedo',7.6,Bad

‘Lola rennt’,1998,'Crime, Drama, Thriller',77,'Tom Tykwer','Franka Potente','Moritz Bleibtreu','Herbert Knaup','Nina Petri',7.6,Bad
‘Lost HMighway',1997, 'Mystery, Thriller',52,'David Lynch','Bill Pullman','Patricia Arquette','John Roselius','Louis Eppolito’,7.6,Bad
Hana-bi, 1997, 'Crime, Drama, Romance',?,’'Takeshi Kitano','Takeshi Kitano','Kayoko Kishimoto','Ren Osugi',’Susumu Terajima',7.8,Bad
Hamlet,1996,Drama, ?, 'Kenneth Branagh','Kenneth Branagh','Julie Christie’,'Derek Jacobi’,'Kate Winslet',7.7,Bad

Se7en,1995,

‘La vita e

‘Crime, Drama, Mystery',65,'David Fincher','Morgan Freeman','Brad Pitt’,'Kevin Spacey’,'Andrew Kevin Walker',8.6,Good
bella',1997, 'Comedy, Drama, Romance',59,'Roberto Benigni','Roberto Benigni','Nicoletta Braschi','Giorgio Cantarini','Giustino Durano',8.6,Good
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{Irelation TestingIMDb-weka.filters.unsupervised.instance.Randomize-S42-weka.filters.unsupervised.instance.RemovePercentage-pP70.0-V

@attribute Title {'American History X','Lock, Stock and Two Smoking Barrels','La leggenda del pianista sull oceano’,'The Truman Show','Crna macka, beli macor',"The
@attribute Year numeric

@attribute Genre {Drama,'Action, Comedy, Crime’,'Drama, Music, Romance','Comedy, Drama‘,’Comedy, Crime, Romance','Comedy, Crime, Sport','Comedy, Drama, Romance','Cr
@attribute MetaScore numeric

@attribute Director {'Tony Kaye','Guy Ritchie','Giuseppe Tornatore','Peter Weir','Emir Kusturica','Joel Coen','Thomas Vinterberg','Todd Solondz','Wes Anderson’,’Tom
@attribute Starl {'Edward Norton®,'Jason Flemyng','Tim Roth','Jim Carrey','Bajram Severdzan','Ethan Coen’,'Ulrich Thomsen','Jane Adams','Jason Schwartzman®,'Franka |
@attribute Star2 {'Edward Furlong','Dexter Fletcher','Pruitt Taylor Vince','Ed Harris','srdjan zika Todorovic','Jeff Bridges','Henning Moritzen','Jon Lovitz','Bill
@attribute star3 {'Beverly DAngelo','Nick Moran','Melanie Thierry','Laura Linney','Branka Katic','John Goodman','Thomas Bo Larsen','Philip Seymour Hoffman','Olivia
@attribute Stara {'Jennifer Lien','Jason Statham','Bill Nunn','Noah Emmerich','Florijan Ajdini‘,’Julianne Moore','Paprika Steen','Dylan Baker','Seymour Cassel®,’Nin
@attribute IMDBrating numeric

@attribute Class {Good,Bad,Excellent}

@data

‘The Fifth Element’,1997, Action, Adventure, Sci-Fi',52,'Luc Besson','Bruce Willis','Milla Jovovich','Gary Oldman','Ian Holm',7.7,Bad

Fargo,1996, 'Crime, Drama, Thriller',85,'Joel Coen','Ethan Coen','William H. Macy','Frances McDormand',’Steve Buscemi',8.1,Good

'L.A. Confidential’,1997,'Crime, Drama, Mystery',9e,'Curtis Hanson','Kevin Spacey','Russell Crowe','Guy Pearce’,'Kim Basinger',8.2,Good

‘Bacheha-Ye aseman',1997,'Drama, Family, Sport',77,'Majid Majidi', 'Mohammad Amir Naji','Amir Farrokh Hashemian','Bahare Seddiqi','Nafise Jafar-Mohammadi',8.3,Good
‘Primal Fear',1996,'Crime, Drama, Mystery',47,'Gregory Hoblit','Richard Gere','Laura Linney','Edward Norton','John Mahoney',7.7,Bad

Mulan,1998, ‘Animation, Adventure, Family',71,'Tony Bancroft','Barry Cook','Ming-Na Wen','Eddie Murphy','BD Wong',7.6,Bad

*Toy Story',1995, Animation, Adventure, Comedy',95,'John Lasseter’,'Tom Hanks','Tim Allen’,'Don Rickles','Jim Varney',8.3,Good

Casino,1995,'Crime, Drama’,73,'Martin Scorsese’,’'Robert De Niro','Sharon Stone','Joe Pesci’,'James Woods',8.2,Good

Heat, 1995, 'Crime, Drama, Thriller',76,'Michael Mann','Al Pacino’,'Robert De Niro','Val Kilmer','Jon Voight',8.2,Good

*Abre los ojos',1997,'Drama, Mystery, Sci-Fi',?,'Alejandro Amenabar','Eduardo Noriega','Penelope Cruz',’Chete Lera','Fele Martinez',7.7,Bad

‘Forrest Gump',1994, 'Drama, Romance',82,'Robert Zemeckis','Tom Hanks','Robin Wright','Gary Sinise’,'sally Field',8.8,Excellent

"The Big Lebowski',1998, " Comedy, Crime, Sport',71,'Joel Coen','Ethan Coen','Jeff Bridges','John Goodman','Julianne Moore',8.1,Good

‘Donnie Brasco',1997,'Biography, Crime, Drama',76,'Mike Newell','Al Pacino','Johnny Depp’,'Michael Madsen','Bruno Kirby',7.7,Bad

‘The Game',1997,'Action, Drama, Mystery',61,'David Fincher','Michael Douglas',’'Deborah Kara Unger','Sean Penn’,’James Rebhorn',7.8,Bad

*Knockin on Heavens Door',1997,'Action, Crime, Comedy',?,'Thomas Jahn','Til Schweiger','Jan Josef Liefers','Thierry van Werveke','Moritz Bleibtreu',8,Good
Titanic,1997, 'Drama, Romance’,75,'James Cameron’,’Leonardo DiCaprio’,'Kate Winslet','Billy Zane','Kathy Bates',7.8,Bad

*Good Will Hunting',1997, Drama, Romance',70,'Gus Van Sant','Robin Williams','Matt Damon','Ben Affleck’,'Stellan Skarsgard',s.3,Good

Gattaca,1997, 'Drama, Sci-Fi, Thriller',64,'Andrew Niccol','Ethan Hawke','Uma Thurman','Jude Law','Gore Vidal',7.8,Bad

‘The Usual Suspects’,1995,'Crime, Mystery, Thriller',77,'Bryan Singer','Kevin Spacey','Gabriel Byrne',’Chazz Palminteri’,'Stephen Baldwin',8.5,Good

‘The Thin Red Line',1998, Drama, War',78, Terrence Malick','Jim Caviezel','Sean Penn','Nick Nolte','Kirk Acevedo',7.6,Bad

‘Lola rennt’,1998,'Crime, Drama, Thriller',77,'Tom Tykwer','Franka Potente','Moritz Bleibtreu','Herbert Knaup','Nina Petri',7.6,Bad

‘Lost HMighway',1997, 'Mystery, Thriller',52,'David Lynch','Bill Pullman','Patricia Arquette','John Roselius','Louis Eppolito’,7.6,Bad

Hana-bi, 1997, 'Crime, Drama, Romance',?,’'Takeshi Kitano','Takeshi Kitano','Kayoko Kishimoto','Ren Osugi',’Susumu Terajima',7.8,Bad
Hamlet,1996,Drama, ?, 'Kenneth Branagh','Kenneth Branagh','Julie Christie’,'Derek Jacobi’,'Kate Winslet',7.7,Bad

Se7en,1995,"Crime, Drama, Mystery',65,'David Fincher','Morgan Freeman','Brad Pitt’,'Kevin Spacey’,'Andrew Kevin Walker',8.6,Good

'La vita e bella',1997,'Comedy, Drama, Romance',59,'Roberto Benigni','Roberto Benigni','Nicoletta Braschi','Giorgio Cantarini','Giustino Durano',8.6,Good
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@relation TestingIMDb-weka.filters.unsupervised.instance.Randomize-S42-weka.filters.unsupervised.instance.RemovePercentage-P70.0

@attribute
@attribute
@attribute
@attribute
@attribute
@attribute
@attribute
@attribute
@attribute
@attribute
@attribute

@data

Title {'American History X','Lock, Stock and Two Smoking Barrels','La leggenda del pianista sull oceano','The Truman Show','Crna macka, beli macor','T
Year numeric

Genre {Drama,'Action, Comedy, Crime','Drama, Music, Romance','Comedy, Drama','Comedy, Crime, Romance','Comedy, Crime, Sport','Comedy, Drama, Romance',
MetaScore numeric

Director {'Tony Kaye', 'Guy Ritchie','Giuseppe Tornatore','Peter Weir','Emir Kusturica','Joel Coen','Thomas Vinterberg','Todd Solondz','Wes Anderson','
Starl {'Edward Norton','Jason Flemyng','Tim Roth','Jim Carrey','Bajram Severdzan','Ethan Coen', 'Ulrich Thomsen','Jane Adams','Jason Schwartzman','Fran
Star2 {'Edward Furlong', 'Dexter Fletcher','Pruitt Taylor Vince','Ed Harris','Srdjan Zika Todorovic','Jeff Bridges', 'Henning Moritzen','Jon Lovitz','Bi
Star3 {'Beverly DAngelo','Nick Moran','Melanie Thierry','Laura Linney','Branka Katic','John Goodman','Thomas Bo Larsen','Philip Seymour Hoffman','Oliv

Star4 {'Jennifer Lien','Jason Statham','Bill Nunn','Noah Emmerich','Florijan Ajdini','Julianne Moore', 'Paprika Steen','Dylan Baker','Seymour Cassel','
IMDBrating numeric

Class {Good,Bad,Excellent}

Sleepers,1996, 'Crime, Drama, Thriller',49,'Barry Levinson', 'Robert De Niro','Kevin Bacon','Brad Pitt','Jason Patric',7.6,?

'Pulp Fiction',1994,'Crime, Drama',94,'Quentin Tarantino','John Travolta', 'Uma Thurman','Samuel L. Jackson', 'Bruce Willis',8.9,?

'Secrets & Lies',1996, 'Comedy, Drama',91,'Mike Leigh','Timothy Spall','Brenda Blethyn','Phyllis Logan','Claire Rushbrook',8,?

'La leggenda del pianista sull oceano',1998, 'Drama, Music, Romance',58,'Giuseppe Tornatore','Tim Roth','Pruitt Taylor Vince', 'Melanie Thierry','Bill Nunn',8.1,?
'American History X',1998,Drama,62,'Tony Kaye', 'Edward Norton','Edward Furlong','Beverly DAngelo','Jennifer Lien',8.5,?

'Dark City'

,1998, 'Mystery, Sci-Fi, Thriller',66,'Alex Proyas','Rufus Sewell','Kiefer Sutherland','Jennifer Connelly','William Hurt',7.6,?

Trainspotting,1996,Drama,83, 'Danny Boyle', 'Ewan McGregor', 'Ewen Bremner','Jonny Lee Miller', 'Kevin McKidd',8.1,?
'As Good as It Gets',1997,'Comedy, Drama, Romance',67,'James L. Brooks','Jack Nicholson','Helen Hunt','Greg Kinnear','Cuba Gooding JIr.',7.7,?
Happiness,1998, 'Comedy, Drama',81,'Todd Solondz','Jane Adams','Jon Lovitz','Philip Seymour Hoffman','Dylan Baker',7.7,?

'Fear and Loathing in Las Vegas',1998, 'Adventure, Comedy, Drama',41,'Terry Gilliam','Johnny Depp','Benicio Del Toro',

Tobey Maguire','Michael Lee Gogin',7.6,?

‘Crna macka, beli macor',1998,'Comedy, Crime, Romance',73,'Emir Kusturica','Bajram Severdzan','Srdjan Zika Todorovic', 'Branka Katic','Florijan Ajdini',8.1,?
Rushmore,1998, 'Comedy, Drama, Romance',86,'Wes Anderson','Jason Schwartzman','Bill Murray','Olivia Williams','Seymour Cassel',7.7,?

'The Truman Show',1998, 'Comedy, Drama',9@,'Peter Weir','Jim Carrey','Ed Harris','Laura Linney','Noah Emmerich',8.1,?

Festen, 1998 .Drama. 82, 'Thomas Vinterberg','Ulrich Thomsen', 'Henning Moritzen', 'Thomas Bo Larsen', 'Paprika Steen'.8.?
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public static void main(string[] args) {
classification("D:/IMDb TrainSet.arff

D:/IMDb_Testset.arff","J48",10,10);
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Sleepers, 1996, 'Crime, Drama, Thriller',49,'Barry Levinson', 'Robert De Niro','Kevin Bacon','Brad Pitt','Jason Patric',7.6€,?
predictionl.o

'Pulp Fiction',1994,'Crime, Drama’,94,'Quentin Tarantino','John Travolta','Uma Thurman',’Samuel L. Jackson','Bruce Willis',s.s,?

prediction2.0

'Secrets & Lies', 1996, 'Comedy, Drama’,9l,'Mike Leigh','Timothy Spall’,'SBrenda Blethyn','Phyllis Logan','Claire Rushbrook’,s,?

prediction0.o

'La leggenda del pianista sull oceano’,1998,'Drama, Music, Romance',SS,'Giuseppe Tormators’,'Tim Roth','Pruitt Taylor Vince','Melanie Thierry','Bill Nunn',8.1,?
prediction0.o

‘American History X',1998,Drama, 62, 'Tony Kaye','Edward Norton', 'Edward Furlong’,'Beverly DAngelo','Jemnifer Lien',s.5,?

prediction0.o

‘Dark City', 1998, 'Mystery, Sci-Fi, Thriller’,6e,'Alex Provas’,'Rufus Sewell','Kiefer Sutherland’,'Jennifer Connelly’,'William Hurt',7.6,2

predictionl.o

Trainspotting, 1996, Drama, 83, 'Danny Boyle', 'Ewan McGregor', 'Ewen Bremner','Jonny Lee Miller','Kevin McKidd',s.l

prediction0.o

'As Good as It Gets',1997,'Comedy, Drama, Romance',&7,'James L. Brooks',’Jack Nicholson','Helen Hunt','Greg Kinnear','Cuba Gooding Jr.',7.7,2

predictionl.o

Happiness, 1998, 'Comedy, Drama’,Sl,'Todd Solondz','Jane Adams','Jon Lovitz','Philip Seymour Hoffman','Dylan Baker',7.7,2

predictionl.o

'Fear and Loathing in Las Vegas',1998, 'Adventure, Comedy, Drama',4l,'Terry Gilliam','Johnny Depp','Benicio Del Toro','Tobey Maguire','Michael Lee Gogin',7.6,2
predictionl.o

‘Crna macka, beli macor',1998,'Comedy, Crime, Romance',73,'Emir Kusturica','Bajram Severdzan','Srdjan Zika Todorovic','Branka Katic','Florijan Ajdini‘,s.1,?
prediction0.o

Rushmore, 1998, Comedy, Drama, Romance', 86, 'Wes Anderson’,’Jason Schwartzman','Bill Murray','Olivia Williams','Seymour Cassel',7.7,

predictionl.o

'The Truman Show',1998,'Comedy, Drama’,S0,'Peter Weir','Jim Carrey’,'Ed Harris','lLaura Linney’,'Noah Emmerich’,s.1

prediction0.o

Festen, 1998, Drama, 82, 'Thomas Vinterberg', 'Ulrich Thomsen','Henning Moritzen','Thomas Bo Larsen','Paprika Steen',g,?

prediction0.o

BUILD SUCCESSFUL (total time: 0 seconds)
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package moviesuccess;

[] import weka.classifiers.functions.SMO;

import weka.classifiers.trees.J48;

import weka.core.Instances;

import weka.core.converters.ConverterUtils.DataSource;

=S
.

* @author diana
Lo«
public class MovieSuccess {

public static void maim(String[] args) {
classification("D:/IMDBTrain.arff

"D: /IMDBTest.arff", "J48",10,10) ;

public static void elassification(String trainset, String testset,String algorithm,int trainIndex,int testIndex){

try{
DataSource source = new DataSource (trainset);
Instances train = source.getDataset();

train.setClassIndex (trainIndex);
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if (train.classIndex()

-1 {
train.setClassIndex (train.numAttributes() -1);

source = new DataSource (testset);
Instances test = source.getDataSet();

test.setClassIndex(testIndex);
if(test.classIndex()== -1){
test.setClassIndex (test.numAttributes() -1);

if(algorithm.equals("J48")) {
J48 j48 = new J48();
J48 cls = j48;
cls.buildClassifier(train);

for(int i = 0; i<test.numInstances(); i++)(
double clsLabel = j48.classifyInstance(test.instance(i)):
System.out.println(test.instance(i));
System.out.println("prediction” + clsLabel);




image58.png
}
catch (Exception ex) {
System.out.println(ex.getMessage());

}
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