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1. Introduction 
In a digital era, data analytics is an important role to understand the engagement of the audience. Presenting a comprehensive analysis of the Letterbox Movie Classification Dataset for a diverse collection of films, with variables of rating, genres, languages, watches and fan counts. The analysis is to identify the key factors contributing to a film's popularity and viewer satisfaction. This report uses Microsoft Excel and SPSS, to process data preparation, descriptive statistics, trend visualization, and statistical inference. Specific objectives could include handling missing or incorrect data, examining variable distributions, identifying trends across genres and languages, and conducting testing using statistical tools. All activities are rooted in the concepts of Business Intelligence (BI), to improve decision-making by transforming raw data into meaningful patterns (Maheshwari, 2015).). As Lim and Teoh (2020) suggest, organisations that leverage BI effectively can achieve significant performance improvements and customer-centric innovations.
After integrating exploratory and confirmatory analysis techniques, the report offers recommendations to improve operational performance and content targeting within the entertainment sector. The findings are framed within real-world applications, demonstrating how analytical approaches can enhance audience satisfaction and business value.
2. [bookmark: _Hlk217211718]Updated Data Cleaning and Preparation
Before any analysis can take place, the dataset must be prepared and cleaned. The Letterboxd Movie Dataset was examined using Microsoft Excel following a structured approach that included imputation, standardisation, transformation, and deduplication.
The Fans row variable contained 1,520 missing values, which were corrected using the median, a robust less affected by outliers (Witten et al., 2026). Categorical variables such as original language were standardised to lowercase, and inconsistent entries like “Bengali, Bangla” were normalised to a single value “Bengali”. 
The Genres field contained multi-valued entries was split using Text to Columns, and the primary genre was extracted for simplified analysis, into a new column. All numerical columns including Runtime, Average rating, and Watches were validated and converted to number formats to ensure compatibility with statistical tools. In addition, textual fields like Director and Studios were formatted using title case to ensure grouping accuracy. Duplicate rows based on Film title and Director were removed to maintain data integrity.
As Maheshwari (2015) notes, inaccurate data can undermine decision-making by distorting key performance indicators (KPIs). Cleaning data enables valid comparisons, and all are essential for a good functionality of Business Intelligence. According to Connolly and Beg (2015), data preparation is the foundation to database management and analytics, ensuring that insights are trustworthy.
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 Figure 1. Clean and Prepared data






3. [bookmark: _Hlk217211746]Descriptive Statistics (Excel & SPSS)
Descriptive statistics are numerical or graphical methods used to summarise and organize data characteristics (Witten et al.2026). It will provide the basic insight needed to understand the central trends, dispersion and distribution of the key variables. Numerical variables such as average rating, watch, fan and runtime were aggregated in Microsoft Excel and SPSS to capture basic metrics such as mean, median, standard deviation and range. In addition, categorical variables such as primary genre and original language were analysed by counting frequencies and visualised by means of pie charts and bar charts.
The average rating of the films in the dataset was 3.65 with a standard deviation of approximately 0.52, indicating a slight variation in the perceived quality of the films by users. 
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Figure: 2
The runtime showed greater variability, from short films under 70 minutes to films of more than 180 minutes, with the average runtime being 108.4 minutes. 
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Figure: 3

Although the average number of fans was relatively low, a few films showed exceptionally high fan participation, above 30,000, which indicates popularity. The long distribution is typical of entertainment data sets and Vercelli’s (2009) notes that low-quality media content takes up a disproportionate proportion of users' attention.
The variables for views and likes were also positively uneven, with a few blockbuster movies getting millions of views and likes. Visualization of these using box plots and histograms in Excel has helped to identify outliers and patterns of engagement. In SPSS, the Explore function was used to generate detailed summary statistics to confirm that there are non-normal distributions in the metrics of the viewer interaction. In a categorical analysis, the most common primary genre was drama, followed by comedy, horror, and thriller. however, genres such as action tend to receive high average ratings.
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Figure: 3
Language distribution showed that more than 60 per cent of the films were in English, with other languages used including Japanese, French and Spanish. The pie chart showed the predominance of English-language content and distribution may reflect the user base of the platform and the global production structure.
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Figure: 4
As Maheshwari (2015) notes, descriptive analytics is the first factor of BI and provides decision-makers insights, helping businesses understand content performance immediately. Moreover, summarisation enables segmentation and predictive modelling, are central to both BI and data mining workflows (Azevedo & Santos, 2015).
4. [bookmark: _Hlk217211823]Trend Analysis and Visualisation 
In the context of film analytics, understanding audience engagement requires more than simple data aggregation. It involves recognising patterns that link film characteristics to viewer response. To explore trends in ratings, runtime, genres, and fan engagement it will be used Excel visualisation like line graphs, bar charts, and scatter plots, that reveal dependencies between variables and offer insights for content strategy in the media.
The linear graph of average ratings by genre showed that, while drama and comedy are the most common genres, animation, science fiction and action films consistently receive higher average ratings. These genres are likely to have a strong visual and contribute to a more memorable experience for the viewer. As highlighted by Maheshwari (2015), the core function of business intelligence systems is pattern recognition of user preferences, that allows segmentation and targeting based on audience behaviour.   
 [image: ]
Figure:5

A bar graph showing the average number of fans by genre further confirms that animation and science fiction films have the highest numbers of fans, which suggests a stronger emotional or nostalgic attachment. Azevedo and Santos (2021), observed that key metric for assessing the sustainability and long-term engagement in the business intelligence environment.

[image: A graph of a number of fans]
Figure: 6

The boxplot of runtime distributions showed most films grouped between 90–120 minutes, the industry-standard feature length. Exception is well beyond 150 minutes, with the median runtime sitting around 105 minutes. These visuals demonstrate what Connolly and Beg (2015pp. 1045–1046) describe as the "informational advantage" of statistical profiling, where visualisation and variation help organisations align offerings with consumer expectations.
[image: A graph with a box and a line]
Figure: 7

Language distribution showed in figure 4, that is a dominance of English-language films, which is expected given global media production trends. However, the presence of highly rated films in Japanese, Korean, and French indicates growing global audience openness to non-English content. As noted by Vercelli’s (2009), modern BI systems must incorporate multidimensional inputs, including cultural and linguistic diversity, to maintain relevance in globalised markets.
Finally, a scatter plot between Likes and Watches demonstrated a clear positive correlation. Films with higher watch also earned more likes, that could suggest strong co-dependencies between visibility and engagement. User interaction data provides critical strategic insights, especially in digital ecosystems where success is tied to recommendation algorithms and social influence (Lim & Teoh, 2020).
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Figure: 8













5. [bookmark: _Hlk217211865]Statistical Analysis Using SPSS
 To test hypotheses and investigate the relationships between key film performance will apply statistical methods variables using SPSS. Techniques including independent samples t-test, Pearson correlation, and simple linear regression were used to explore whether linguistic, runtime, or engagement-based factors significantly influence Average rating, Fans, or Likes. 
[bookmark: _Hlk217211903]Hypothesis Testing: English vs. Non-English Films
To determine whether language has a measurable effect on film reception, it will conduct an independent samples t-test comparing the Average rating of English-language films versus non-English films. 
The result is highly statistically significant where P(value) < 0.05, indicating that English-language films receive significantly different average ratings compared to non-English films. Given the negative t-statistic of -25.18, it suggests that English films are rated more favourably on average.
These results support earlier findings by Ismail and Ameen (2021), who argued that cultural familiarity and linguistic accessibility play a key role in influencing online film ratings. This is reinforced by Liu and Shrum (2019), who found that consumers are more likely to rate content positively when it is presented in their native language, as this enhances cognitive fluency and emotional connection.
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Figure: 9



Pearson Correlation Analysis
The Pearson correlation matrix offers valuable insights into the relationships among four key variables: Runtime, Fans, Likes, and Watches. All observed correlations are statistically significant at the 0.01 level, indicating that these relationships are highly unlikely to have occurred by chance.
A closer examination reveals that the strongest correlation exists between Likes and Watches, r = 0.951. The perfect positive relationship suggests that as the number of people watching a film increases, the number of likes it receives increases proportionally. The result highlights the interdependency of engagement metrics and aligns with previous findings by Tang and Wen (2022), who note that view counts and user feedback reinforce one another in predictive analytics.
Additionally, there is a strong positive correlation between Fans and Likes r = 0.800, indicating that films with a high fan base also tend to receive more likes. The fan metric is a strong predictor of user endorsement, which could be useful in identifying content with high community support. A moderate positive correlation between Fans and Watches r = 0.672, further suggests that fans also contribute to sustained viewing behaviour over time.
By contrast, the correlations involving Runtime are noticeably weaker. For example, Runtime correlates weakly but positively with Watches (r = 0.208), Likes (r = 0.185), and Fans (r = 0.132). While these results are statistically significant, the strength of association is minimal. 
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Figure: 10
Regression Analysis: Predicting Rating
A multiple linear regression analysis was conducted to determine whether key audience engagement metrics, could significantly predict a film’s Average rating. The model was statistically significant overall, with an R² value of 0.125, indicating that approximately 12.5% of the variation in Average rating is explained by the combination of these three predictors. The level of explanatory power is not uncommon in consumer behaviour research, where ratings can be influenced by many subjective and contextual factors (López, 2021).
Looking at the individual predictors, all three independent variables showed statistically significant p-values (p < 0.001), indicating strong evidence that each has a non-zero effect on average ratings. The variable Likes had the strongest positive effect on ratings (B = 0.000288), followed closely by Fans (B = 0.000240). Although the coefficients appear small in magnitude, this is due to the large scale of the like and fan counts and their impact accumulates across high-volume films. The variable Runtime also had a significant positive effect (B = 0.00104), though its influence was relatively smaller in both effect size and importance compared to engagement-based variables.
These findings support the claim that user interaction metrics, are strong predictors of perceived film quality. Tang and Wen (2022) noted that social proof and platform-based engagement often predict digital content success more accurately than production features. Moreover, the fact that Runtime was still statistically significant, suggests that length contributes indirectly to perception, potentially through genre-specific audience expectations.
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Figure:11


6. [bookmark: _Hlk217211980]Insights and Recommendations
Analysis performed using descriptive, visual and inferential statistical methods provided meaningful insights into audience behaviour and the performance of Letterboxd content.
Based on the statistical analysis conducted in this study, several data-driven recommendations can be made to enhance decision-making in the entertainment industry. 
Firstly, the strong positive relationship between engagement metrics such as Likes, Watches, and Fans suggests that these variables are key indicators of a film’s popularity and should be actively monitored by platforms. Recommendation algorithms and marketing strategies could be designed to leverage early engagement signals and accumulate higher ratings over time.
Secondly, the number of Fans was shown to be a significant predictor of both Likes and Ratings, indicating that fan loyalty is an important component of long-term content success. Studios and streaming services could consider integrating fan engagement metrics into their performance dashboards to inform decisions around content renewal and franchising. 
Another key insight emerged from the hypothesis testing: English-language films consistently received higher average ratings than non-English films, revealing a potential bias driven by language accessibility or cultural familiarity. To address this, platforms should invest in high-quality subtitling, and regional customisation to ensure that international content is not disadvantaged by language barriers. Enhancing accessibility could expand audience reach and contribute to a more equitable content environment.
Lastly, while Runtime was found to be a statistically significant predictor, its influence on ratings is relatively modest. This suggests that aligning runtime with genre expectations, rather than maximising or minimising length, is a more effective strategy. Producers could use runtime as a flexible element, guided by audience expectations for specific genres.
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Scatter Plot: Likes vs Watches
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Unnamed: 0Film_title Director Average_rating Genres RuntimeOriginal_languageDescription Studios WatchesList_appearances Likes Fans Lowest_Rating_CountMedium_Rating_CountHighest_Rating_CountTotal_ratingsPrimary_genre

0The Fan Eckhart Schmidt 3.57Horror, Drama 92german The hero-worship that Simone has for a pop singer is built to a crescendo until she passes out when she finally sees him up-close in a crowd of fans. She is later shocked when he lets her know that he does not love her.Barbara Moorse Workshop 12841 11032 3763 79 129 1660 714 9042horror

1Mad Max: Fury RoadGeorge Miller 4.18Adventure, Science Fiction, Action 121english An apocalyptic story set in the furthest reaches of our planet, in a stark desert landscape where humanity is broken, and most everyone is crazed fighting for the necessities of life. Within this world exist two rebels on the run who just might be able to restore order.Warner Bros. Pictures, Village Roadshow Pictures, Kennedy Miller Mitchell, Ratpac Entertainment 2488721 331681 927538 38000 12530 158356 511140 1682389adventure

2Suspiria Dario Argento 3.93Horror 99english An American newcomer to a prestigious German ballet academy comes to realize that the school is a front for something sinister amid a series of grisly murders.Seda Spettacoli 618171 220094 219548 13000 2814 53427 88628 443757horror

3Lost in TranslationSofia Coppola 3.79Drama, Comedy, Romance 102english Two lost souls visiting Tokyo -- the young, neglected wife of a photographer and a washed-up movie star shooting a TV commercial -- find an odd solace and pensive freedom to be real in each other's company, away from their lives in America.American Zoetrope, Elemental Films 1596190 254180 493248 38000 15167 155110 193717 1076949drama

4Akira Katsuhiro Otomo 4.28Animation, Action, Science Fiction 124japanese A secret military project endangers Neo-Tokyo when it turns a biker gang member into a rampaging psychic psychopath that only two teenagers and a group of psychics can stop.Mbs, Sumitomo Corporation, Toho, Studio Fuga, Studio Aoi, Kodansha, Bandai Entertainment, Tokyo Movie Shinsha 873068 175586 341567 21000 1822 40850 196532 600721animation

5Things to ComeMia Hansen-Lã¸Ve 3.77Drama 102french Nathalie teaches philosophy at a high school in Paris. She is passionate about her job and particularly enjoys passing on the pleasure of thinking. Married with two children, she divides her time between her family, former students and her very possessive mother. One day, Nathalieâ€™s husband announces he is leaving her for another woman. With freedom thrust upon her, Nathalie must reinvent her life.Arte France Cinã©Ma, Detailfilm, Cg Cinã©Ma, Auvergne-Rhã´Ne-Alpes Cinã©Ma 34777 14370 8585 192 90 4274 1677 24383drama

6Big Trouble in Little ChinaJohn Carpenter 3.72Comedy, Adventure, Fantasy, Action 100english Truck driver Jack Burton gets embroiled in a supernatural battle when his best friend Wang Chi's green-eyed fiancÃ©e is kidnapped by henchmen of the sorcerer Lo Pan, who must marry a girl with green eyes in order to return to the human realm.Taft Entertainment Pictures, 20Th Century Fox, Slm Production Group 283873 65558 85788 3800 1250 30582 24938 183927comedy

7Star WarsGeorge Lucas 4.17Adventure, Action, Science Fiction 121english Princess Leia is captured and held hostage by the evil Imperial forces in their effort to take over the galactic Empire. Venturesome Luke Skywalker and dashing captain Han Solo team together with the loveable robot duo R2-D2 and C-3PO to rescue the beautiful princess and restore peace and justice in the Empire.Lucasfilm Ltd., 20Th Century Fox 3014320 391415 1057816 30000 6041 161969 550396 1780203adventure

8The Third ManCarol Reed 4.25Mystery, Thriller 105english In postwar Vienna, Austria, Holly Martins, a writer of pulp Westerns, arrives penniless as a guest of his childhood chum Harry Lime, only to learn he has died. Martins develops a conspiracy theory after learning of a "third man" present at the time of Harry's death, running into interference from British officer Major Calloway, and falling head-over-heels for Harry's grief-stricken lover, Anna.London Films Productions 228162 101285 70932 3400 351 11549 39520 152601mystery

9The Big SickMichael Showalter 3.76Drama, Comedy, Romance 120english Pakistan-born comedian Kumail Nanjiani and grad student Emily Gardner fall in love but struggle as their cultures clash. When Emily contracts a mysterious illness, Kumail finds himself forced to face her feisty parents, his family's expectations, and his true feelings.Filmnation Entertainment, Apatow Productions, Story Ink 382201 58859 93489 504 1410 36987 18997 238309drama

10Jodorowsky's DuneFrank Pavich 3.96Documentary 90english Shot in France, England, Switzerland and the United States, this documentary covers director Alejandro Jodorowsky (El Topo, Holy Mountain, Santa Sangre) and his 1974 Quixotic attempt to adapt the seminal sci-fi novel Dune into a feature film. After spending 2 years and millions of dollars, the massive undertaking eventually fell apart, but the artists Jodorowsky assembled for the legendary project continued to work together. This group of artists, or his â€œwarriorsâ€

� as Jodorowsky named them, went on to define modern sci-fi cinema with such films as Alien, Blade Runner, Star Wars and Total Recall.

Snowfort Pictures, Camã©Ra One, Endless Picnic 85388 16745 25616 188 209 6825 6696 56507documentary

11Get Out Jordan Peele 4.15Horror, Mystery, Thriller 104english Chris and his girlfriend Rose go upstate to visit her parents for the weekend. At first, Chris reads the family's overly accommodating behavior as nervous attempts to deal with their daughter's interracial relationship, but as the weekend progresses, a series of increasingly disturbing discoveries lead him to a truth that he never could have imagined.Monkeypaw Productions, Blumhouse Productions, Qc Entertainment 4376009 454087 1867622 33000 10251 272655 943393 3121586horror

12Lawrence of ArabiaDavid Lean 4.38Adventure, War, History 228english The story of British officer T.E. Lawrence's mission to aid the Arab tribes in their revolt against the Ottoman Empire during the First World War. Lawrence becomes a flamboyant, messianic figure in the cause of Arab unity but his psychological instability threatens to undermine his achievements.Horizon Pictures 369742 151348 116793 10000 1080 16158 86313 242207adventure

13Free Fire Ben Wheatley 3.16Action, Crime, Mystery 90english Set in Boston in 1978, a meeting in a deserted warehouse between two gangs turns into a shoot-out and a game of survival.Rook Films, Protagonist Pictures, Film4 Productions 109849 29433 21524 83 1528 22924 1853 81191action

14Sing StreetJohn Carney 4.04Romance, Drama, Music, Comedy 105english A boy growing up in Dublin during the 1980s escapes his strained family life by starting a band to impress the mysterious girl he likes.Likely Story, Filmwave, Distressed Films, Cosmo Films, Palmstar Media, Fã­S Ã‰Ireann/Screen Ireland, Merkel Media 390910 90763 145995 10000 846 27808 55425 273809romance

15Up Pete Docter 4.1Animation, Adventure, Family, Comedy 96english Carl Fredricksen spent his entire life dreaming of exploring the globe and experiencing life to its fullest. But at age 78, life seems to have passed him by, until a twist of fate (and a persistent 8-year old Wilderness Explorer named Russell) gives him a new lease on life.Pixar 3922213 263407 1136383 9100 6354 230485 591788 2091274animation

16Blade RunnerRidley Scott 4.1Thriller, Drama, Science Fiction 118english In the smog-choked dystopian Los Angeles of 2019, blade runner Rick Deckard is called out of retirement to terminate a quartet of replicants who have escaped to Earth seeking their creator for a way to extend their short life spans.Shaw Brothers, The Ladd Company, Warner Bros. Pictures 1658845 301778 573522 51000 6694 111183 309621 1095317thriller

17Annie HallWoody Allen 4.04Drama, Romance, Comedy 93english New York comedian Alvy Singer falls in love with the ditsy Annie Hall.United Artists, Rollins-Joffe Productions 454236 121871 119958 6400 2829 30173 60635 273663drama

18The Truman ShowPeter Weir 4.22Comedy, Drama 103english Every second of every day, from the moment he was born, for the last thirty years, Truman Burbank has been the unwitting star of the longest running, most popular documentary-soap opera in history. The picture-perfect town of Seahaven that he calls home is actually a gigantic soundstage. Truman's friends and family - everyone he meets, in fact - are actors. He lives every moment under the unblinking gaze of thousands of hidden TV cameras.Paramount Pictures, Scott Rudin Productions 4382819 361732 1777004 71000 5764 231650 930042 2926289comedy

19Wonder WomanPatty Jenkins 3.24Action, Fantasy, Adventure 141english An Amazon princess comes to the world of Man in the grips of the First World War to confront the forces of evil and bring an end to human conflict.Atlas Entertainment, Cruel & Unusual Films, Dc Films 1721440 147437 320485 1600 25306 239158 70337 946010action

20Plan 9 from Outer SpaceEdward D. Wood Jr. 2.24Science Fiction, Horror 79english In California, an old man grieves the loss of his wife and on the next day he also dies. However, the space soldier Eros and her mate Tanna use an electric device to resurrect them both and the strong Inspector Clay that was murdered by the couple. Their intention is not to conquest Earth but to stop mankind from developing the powerful bomb â€œSoloboniteâ€

� that would threaten the universe. When the population of Hollywood and Washington DC sees flying saucers on the sky, a colonel, a police lieutenant, a commercial pilot, his wife and a policeman try to stop the aliens.

Reynolds Pictures 61992 20589 11196 121 6724 4949 2272 35588science fiction

21Whiplash Damien Chazelle 4.42Drama, Music 107english Under the direction of a ruthless instructor, a talented young drummer begins to pursue perfection at any cost, even his humanity.Bold Films, Blumhouse Productions, Right Of Way Films 3925603 481379 1848733 154000 7390 146378 1272739 2963756drama

22Weird ScienceJohn Hughes 3.08Comedy, Science Fiction, Fantasy 93english Two unpopular teenagers, Gary and Wyatt, fail at all attempts to be accepted by their peers. Their desperation to be liked leads them to "create" a woman via their computer. Their living and breathing creation is a gorgeous woman, Lisa, whose purpose is to boost their confidence level by putting them into situations which require Gary and Wyatt to act like men.Universal Pictures, Silver Pictures 141350 26516 26420 438 1942 21771 4897 76048comedy
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