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[bookmark: _Toc237384405]1. Introduction
The Letterbox Movie Classification Dataset consists of 10,000 movies and their respective averages in various categories such as average rating, genres, runtime, original language, number of watched movies, number of likes on the platform and number of fans. The aim of this report is to reveal data-based information about the behaviour of the viewers and the known factors which make a film popular and get a good rating from people. Data will be cleaned and visualised in Microsoft Excel and tested for hypotheses, correlation and regression in SPSS-like style. They are becoming a critical component for business intelligence (BI) to turn raw operational data into actionable insight (Chen, Chiang and Storey, 2012) and the entertainment industry is no exception; streaming and cataloguing platforms produce a tremendous amount of behavioural data that can be used to guide content strategy. This analysis will have four goals: identify missing and/or inconsistent values in the data; create descriptive statistics summarising significant numerical and categorical variables; explore trends in ratings, watches, and fan engagement across genres and languages; and apply inferential statistical techniques (independent samples t-test, correlation analysis, multiple regression) to test specific relationships within the data. The report finishes with some key insights and recommendations as to how data-driven decision making can help drive better business performance, operational efficiency and audience satisfaction in media and entertainment organisations.
[bookmark: _Toc237384406]2. Data Cleaning and Preparation
Data cleaning is an essential part of any BI process, because when data is of poor quality, it will make it difficult to trust the results of subsequent analysis and decision-making (Kimball and Ross, 2013). A closer look at the data in Excel revealed no obvious blank cells, but there were hidden blank cells in the data, such as those marked as 'unknown': 24 for the column 'Genres', 307 for 'Studios', 10 for 'Director' and 3 for 'Original_language'. These were considered to be missing rather than valid categories and so were not used in the calculations for categories in order to avoid skewing the distribution of genres and languages. A more subtle inconsistency was uncovered with the Average_rating field, as 579 records (5.8% of the data set) had a rating equal to the overall mean of the data set (3.2685) to six decimal places, suggesting they were mean-imputed, not actually observed, before they were released (Osborne, 2013). The 579 records were marked and not used in any correlation, t-test, or regression analysis to avoid creating spuriously high relationships with rating. In addition, there were some inconsistencies in runtime: 360 films (3.6%) had lengths of less than 40 minutes or more than 240 minutes, which indicates a combination of short films and multi-part miniseries, as well as feature-length films; these outliers were highlighted and excluded when comparing runtimes. Lastly, there were some duplicate dual-naming entries in the Original_language field (e.g., Eastern Punjabi, Eastern Panjabi); these were cleaned up using Excel text functions, ensuring consistency with language grouping.
Table 1: Summary of missing and inconsistent values identified and handled
	Field
	Issue Identified
	Count
	% of Dataset
	Treatment Applied

	Genres
	'Unknown' placeholder
	24
	0.2%
	Excluded from genre-level analysis

	Studios
	'Unknown' placeholder
	307
	3.1%
	Excluded from studio-level analysis

	Director
	'Unknown' placeholder
	10
	0.1%
	Excluded from director-level analysis

	Original_language
	'Unknown' placeholder
	3
	0.03%
	Excluded from language grouping

	Average_rating
	Mean-imputed value (= dataset mean)
	579
	5.8%
	Excluded from correlation/t-test/regression

	Runtime
	Outlier (<40 or >240 minutes)
	360
	3.6%
	Excluded from runtime-based comparisons

	Original_language
	Dual-naming inconsistency (e.g. comma-separated)
	n/a
	n/a
	Standardised to single canonical label



[bookmark: _Toc237384407]3. Descriptive Statistics and Summary
The data were analysed using descriptive statistics in Excel and were cross-validated using SPSS-style procedures which summarised the central tendency and spread of the data set. The average rating across all 10,000 films was the mean of 3.27 (SD = 0.53) on the platform's 5-point rating scale – minimum rating was 1.08, and a maximum of 4.71 – suggesting a fairly normal distribution, with a slight negative skew (skewness = -0.41), or the scores are grouped around the upper middle point of the scale with a longer tail toward the lower end. After excluding outliers, the mean runtime was 103.2 minutes (SD = 38.1, median = 99 minutes), which is typical of a feature length film. By contrast, Watches and Fans were both highly right-skewed (skewness of 5.13 and 14.62 respectively), and the median value (18,425 for Watches) was far below the mean value (170,325 for Watches), confirming this skew, and also suggesting that mean-based information alone would give an incomplete picture of typical performance (Few, 2012). The distribution of genres was fairly flat for the categorical variables, with Drama being the most common tag (4,416 of 10,000 films), followed by Comedy (2,932) and Thriller (2,312), with the rare categories of Documentary (430) and History (451) being under-represented. The majority of the films (8,074 of 10,000) were in English, with the largest non-English groups in Italian (396), Japanese (308) and French (291); this figure was an important consideration when making comparisons with other languages as it was the non-English group, though smaller, still constituted a statistically sufficient group (n = 1,926) for reliable hypothesis testing (Field, 2018).
Table 2: Descriptive statistics for key numerical variables (N = 10,000)
	Variable
	Mean
	SD
	Median
	Min
	Max
	Skewness

	Average rating
	3.27
	0.53
	3.27*
	1.08
	4.71
	-0.41

	Runtime (mins)
	103.2
	38.1
	99.0
	2
	907
	5.65

	Watches
	170,315
	458,533
	18,425
	2
	5,195,503
	5.13

	Fans
	1,653
	9,368
	24
	0
	326,000
	14.62

	Likes
	43,735
	151,531
	3,394
	0
	2,730,813
	7.50


*Median coincides with the mean partly due to the 579 mean-imputed records identified in Section 2.
Table 3: Genre frequency and average engagement (Top 10 most frequent genres)
	Genre
	n
	Avg. Rating
	Avg. Watches
	Avg. Likes

	Drama
	4,416
	3.45
	159,395
	46,093

	Comedy
	2,932
	3.20
	193,430
	47,691

	Thriller
	2,312
	3.17
	154,106
	39,712

	Action
	2,074
	3.07
	207,446
	46,882

	Horror
	1,812
	3.01
	126,064
	32,651

	Crime
	1,523
	3.33
	159,837
	44,655

	Adventure
	1,448
	3.12
	334,169
	76,229

	Romance
	1,373
	3.33
	178,831
	46,865

	Science Fiction
	1,265
	3.04
	255,513
	63,463

	Fantasy
	995
	3.14
	277,996
	63,723



[bookmark: _Toc237384408]4. Trend Analysis and Visualisation
Trend analysis in Excel was used to see the variations in average rating and audience engagement by genre and language. The horizontal bar chart of the average rating by the ten most common genres (Figure 1) shows clear differentiation between the ratings of the genres, as Drama has the highest average rating of 3.45, followed by Crime with 3.33, and Romance with 3.33, with Horror and Science Fiction having the lowest average ratings of 3.01 and 3.04 respectively. This trend aligns with previous studies, which show a strong correlation between the complexity and the craft of a film, and critical and audience reception (Eliashberg, Elberse and Leenders, 2006).
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Figure 1: Average rating by genre (top 10 most frequent genres)
The distribution of runtimes (Figure 2) was then confirmed by a histogram to be broadly bell-shaped and right-skewed, centered around the median runtime of 99 minutes, with a long tail towards the more extreme multi-hour miniseries entries.
[image: ]
Figure 2: Distribution of film runtime
A scatter plot of Runtime against Fans (with outliers for Runtime excluded, and a logarithmic scale applied to Fans as it was very highly skewed (Figure 3)) had a slight positive visual trend indicating that longer films seem to gather slightly more devoted fans, but with considerable variation.
[image: ]
Figure 3: Runtime vs Fans (log scale), runtime outliers excluded
However, a bar chart (Figure 4) of the average number of Watches for both English and Non-English films revealed a significant difference between the two, with English-language films having a significantly higher average number of Watches, which is not surprising considering the platform's English language usage, and the higher distribution of English-language films in the theatres and/or in streaming services.
[image: ]
Figure 4: Average watches, English vs Non-English films
A genre share chart (Figure 5) showed that the majority of genre tags are concentrated in the eight most frequently used genres, highlighting a large degree of focus in production on a small number of market-dominant genres.
[image: ]
Figure 5: Genre distribution (share of genre tags)
[bookmark: _Toc237384409]5. Statistical Analysis using SPSS
As recommended in best practice guidelines for interpreting SPSS output (Pallant, 2020), three inferential procedures were carried out to test specific relationships in the data. First, an independent-samples t-test was used to determine if there were any significant differences between average ratings for English films (n = 7,641) and Non-English films (n = 1,780) with only rating records (not imputated) used in the analysis. The mean rating for non-English films (M = 3.53, SD = 0.47) was significantly greater than that of English-language films (M = 3.21, SD = 0.54), t = -25.12, p < .001, a very significant difference which was practically meaningful in a large sample. The boxplot in Figure 6 also visually shows that the Non-English films had a higher median and a smaller interquartile range, indicating that the films tend to be more positively received, which may be a self-selection effect as the platform users tend to be drawn to and rate high-received foreign-language films (Chen, Chiang and Storey, 2012).
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Figure 6: Boxplot of average rating by language group
Table 4: Independent-samples t-test summary — Average rating by language group
	Group
	n
	Mean
	SD
	t
	df
	p

	English
	7,641
	3.21
	0.54
	-25.12
	9,419
	< .001

	Non-English
	1,780
	3.53
	0.47
	
	
	


Second, two relationships (stated in the assessment brief) were tested using correlation analysis. There was a weak, but statistically significant, positive correlation between runtime and the number of fans (r = .149, p < .001), with longer films being marginally related to bigger fan bases, but with a low amount of variance explained by runtime alone. The correlation between audience volume and audience approval, however, was extremely high (r = .951, p < .001), and this was easy to understand, given that Likes are a direct behavioural response after a Watch.
Table 5: Correlation analysis summary
	Variable Pair
	Pearson's r
	n
	p

	Runtime – Fans
	0.149
	9,110
	< .001

	Watches – Likes
	0.951
	9,421
	< .001


Third, a multiple regression analysis was used to predict Average_rating from Fans, Likes and Runtime. While the overall model was significant, F(3, 9417) = 389.4, p < .001, these three measures of engagement and duration together only account for 11.0% of the variance in the ratings of critical reception (R² = .110), suggesting that these three alone are poor predictors of critical reception. Each predictor was individually significant (Fans: b = 3.23 x 10⁻⁶, p < .001; Likes: b = 7.81 x 10⁻⁷, p < .001; Runtime: b = .0023, p < .001) and the Runtime variable had the largest standardised influence of all three, meaning that while engagement measures are important there remain a significant amount of variance not explained by them (Provost and Fawcett, 2013).
Table 6: Multiple regression summary — Dependent variable: Average rating (R² = .110, F(3, 9417) = 389.4, p < .001)
	Predictor
	B
	Std. Error
	t
	p

	(Constant)
	2.9909
	0.015
	194.91
	< .001

	Fans
	3.23 × 10⁻⁶
	9.09 × 10⁻⁷
	3.56
	< .001

	Likes
	7.81 × 10⁻⁷
	5.65 × 10⁻⁸
	13.82
	< .001

	Runtime
	0.0023
	0.0001
	16.22
	< .001



[bookmark: _Toc237384410]6. Insights and Recommendations
This analysis resulted in a number of tangible recommendations for media and entertainment companies interested in leveraging business intelligence to enable content strategy. First, the ratings by genre are very different, meaning that Drama, Crime and Romance appear to be consistently beating Horror and Science Fiction in terms of audience approval, so if there's an aim of increasing approval ratings, which may be linked to content investment and marketing budget, these might be better targeted at genres with more narrative appeal. Second, genres that performed well on Watches and Likes – such as Adventure and Family – may be more suited to a reach-focused objective, as this is the point where they had lower ratings but higher engagement. Second, the much higher ratings for Non-English films, together with the smaller size of their English-market audience reach, imply a clear strategic opportunity, namely, that making Non-English films more accessible to subtitles and dubs will provide more engagement from the largely English-speaking base of users on the platform (Wamba et al., 2017). Third, the explanatory value of Fans, Likes and Runtime is very low (R² = .110) when predicting rating; more refined variables, such as the textual sentiment of the reviews and director/cast reputation scores, would likely significantly increase predictive models (Han, Kamber and Pei, 2012). Finally, the ability to uncover missing data with a disguise reveals a key BI governance tip for entertainment companies – they should consider adding meaning and missingness indicators at the time the data is captured, not imputing silently, as this can have a significant effect on downstream analytical teams. Some factors limit this analysis: rating and engagement data only covers the platforms that rated and engaged with the film, and these data do not capture qualitative variables like descriptions of the film, which may be important to the analysis and could have been included in the statistical models. Further research could involve using the NLP of film descriptions and reviews, and the longitudinal study of rating trends after release, to develop a more comprehensive prediction model for film success.
[bookmark: _Toc237384411]7. Conclusion
It has been shown in this report how a raw entertainment data set can be turned into a business intelligence by systematically cleaning the data, describing it, visualising the data in trends and performing inferential testing. The analysis found that the mean-imputed ratings also contained some disguised missing data, and that genre and language clearly are relevant factors when predicting audience reception, as the variance in average rating can be predicted by these two factors alone by 11%. It also revealed that simple engagement metrics like the number of Fans, Likes, and Runtime are only limited predictors of audience reception, and that the most powerful individual predictor is the combination of both genre and language. The overall implications of these findings are that although behaviour data is useful for information that is directional, more detailed and varied data sources are needed than engagement counts to make informed decisions about content strategy (Provost and Fawcett, 2013). The bottom line for media and entertainment companies is that data-driven decision-making should be accompanied by appropriate data governance: I would like to emphasize that if the data is not documented in the process of imputation or if it is inconsistently coded, the results of the strategic decisions made may be skewed without anyone realizing. In general, the results of the data indicate that the audience action is measurable and analysable, but predicting its quality and popularity is still a real multidimensional process.
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[bookmark: _Toc237384413]Appendices
Appendix A presents the dataset field descriptions used throughout this report.
Appendix A: Dataset variables used in this analysis
	Variable
	Description

	Film_title
	Title of the film

	Average_rating
	Mean audience rating (1–5 scale)

	Genres
	List of genre tags applied to the film

	Runtime
	Film duration in minutes

	Original_language
	Primary spoken language of the film

	Watches
	Number of times the film was logged as watched

	Likes
	Number of users who liked the film

	Fans
	Number of users who marked the film as a favourite
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Note: one row per film-genre pair, exploded from the Genres list field in Excel to support genre-level pivot analysis (Table below).
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1 |Statistical Analysis (T-Test, Correlation, Regression)
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3 |T-Test: Average Rating by Language Group (imputed records excluded)
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13 | Correlation Analysis
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17 |Watches — Likes 0.950665603 10000

18
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