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[bookmark: _Toc228408919]1. Introduction
This report aims to analyse a movie dataset using Business Intelligence techniques to identify patterns in film performance and audience engagement. The dataset is a massive set of films and comprises of several important variables, average rating, runtime, watches, likes, fans, genres and original language. The variables can be useful in understanding both the nature of films and audience behaviour and are expected to help gain insight into the determinants of movie success.
Data are handled and statistically analyzed using both Microsoft Excel and IBM SPSS. Data cleaning, transformation, descriptive statistics, and visualisation are accomplished in Excel and advanced statistical analysis including hypothesis testing, correlation and regression are performed in SPSS. This combination will enable the analysis of the dataset both in an exploratory and an inferential way (Ruth and Agrawal, 2022).
The overall aim of the report is to discuss the most significant factors of movie ratings and viewing. This involves cleaning and preparing data to achieve precision, summarising data using descriptive statistics, trends analysis across genres and runtime and statistical testing to determine the relationship between variables. In particular, the report investigates differences between English and non-English films and evaluates whether factors such as likes, fans, and runtime can predict average ratings.



[bookmark: _Toc228408920]2. Data Cleaning and Preparation
The preparation and data cleaning was done in Microsoft Excel to make sure that the data was correct, consistent and analyzable. First, the missing data in the critical variables including average rating, runtime, watches, likes and fans were checked. Since the number of missing was so low, they were addressed accordingly by not losing valid observations and making sure that there was no severe loss of data that could have influenced the analysis.
A number of transformations were done to enhance quality and ease of use of data. Numerical variables, such as ratings and runtime, were standardized by generating cleaned versions of each of these variables, like Average_Rating_Clean and Runtime_Clean with their numeric representation being similar. Categorical variables were simplified by taking the main genre out of the genres column and creating a new variable (First_Genre) so as to facilitate easy analysis (Sai et al., 2026).
Inconsistencies like multiplicity of same headers, irregular format and unwanted text characters were detected and rectified. The shoulder names underwent standardisation by drop of characters and spaces to enable it to be compatible with SPSS. Also, a binary variable (English_Flag) was obtained to categorize the films into English and non-English, which then allowed further statistical testing.

[bookmark: _Toc228408921]3. Descriptive Statistics and Summary
Microsoft Excel and SPSS were used to devise the descriptive statistics as an attempt to summarise the most significant numerical and categorical variables in the data. These statistics allow us to see the trend of central tendency, variability, and distribution of the characteristics of films and metrics of the interest shown by the audience.
In the SPSS output, the mean of the film ratings is about 3.27, the standard deviation is 0.53 meaning that the viewers have moderate variation in film ratings. Its lowest rating of 1.08 and the highest of 4.71 reflects a wide range of film quality, as shown in Table 1.
[bookmark: _Toc228322519]Table 1: Descriptive Statistics of Key Variables
[image: ]

The mean length of movies is 103.17 minutes, and the standard deviation is 38.07. The film length varies greatly with a maximum of 907 minutes to 2 minutes. The interquartile range shows that most movies belong to a middle range of run-time and confirms the existence of a median range of durations. 
The histogram analysis in Figure 1 shows the distribution of the rating of most films is concentrated in the middle range, which means normal distribution. The number of films that are rated very low or very high, is relatively smaller, indicating that most films are rated moderately in terms of their audience rating as opposed to being extreme in terms of good or bad (Ašoklytė, 2025).
[image: ]
[bookmark: _Toc228322510]Figure 1: Histogram of Average Ratings

A boxplot of runtime depicts outliers, which are more pronounced in higher-duration movies, which shows that few movies have uncharacteristically large run times in comparison with most, as shown in Figure 2.
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[bookmark: _Toc228322511]Figure 2: Boxplot of Runtime Distribution

The variables of audience engagement are highly variable. The examples watch is about 170,314.02 with an extremely large standard deviation of more than 458,000 meaning that the distribution is very skewed. Similarly, likes (mean ≈ 43,734) and fans (mean ≈ 1,652) show substantial dispersion, with a few films receiving disproportionately high engagement. 
Categorical analysis shows that the most common genres in the dataset include Drama (22.3%) and Comedy (14.2%), so the two types dominate the dataset. Additionally, English is the most common language, accounting for 80.7% of films, while other languages have relatively low representation (Lu, 2021), as shown in Figure 3.
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[bookmark: _Toc228322512]Figure 3: Pie Chart of Original Language Distribution
The descriptive statistics overall emphasize and present both a high level of variance and skewness in engagement indicators as well as a strong prevalence of certain genres and language groups, which give a solid base upon which to develop trends and statistics further.

[bookmark: _Toc228408922]4. Trend Analysis and Visualization
Microsoft Excel was used to analyze trends to understand how ratings, runtime, genres, and audience engagement indicators (watches, likes, and fans) relate. Patterns and dependencies within the dataset were detected in different ways by using various visualization techniques.
Genre analysis reveals that the most prevalent types of films are Drama, Comedy and Horror, with Drama containing most of the films, as shown in Figure 4. But, in the study of averages, genre like Documentary, Romance and Crime is likely to score higher on the ratings when compared to more widely used genres. This is an indication that niche genres can have superior quality or more critically valued content even with fewer films.
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[bookmark: _Toc228322513]Figure 4: Top Genres by Number of Films
Further insights are provided by analysing average ratings across genres. The chart shows that Drama has a large share of the volume, however, it has a rather high average rating (approximately 3.4) in contrast to Documentary and Romance that are rather rated higher (Rani et al., 2025), as shown in Figure 5. This emphasizes the fact that the two may be complied and not necessarily in direct proportions.
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[bookmark: _Toc228322514]Figure 5: Average Rating by Genre
Trend analysis at run time shows that the average rating and the degree of engagement (watch, 407,719, and like, 113,760) of movies that fall in the 121-180 minute duration exceed the average movie (3.51), as presented in Table 2. On the contrary, movies with a duration of 80-100 minutes receive lower ratings (3.13) and interaction, which implies that shorter movies might not have such an influence.

[bookmark: _Toc228322520]Table 2: Trend Analysis by Runtime Band
	Runtime_Band
	Films
	Avg_Rating
	Avg_Watches
	Avg_Likes
	Avg_Fans

	101-120
	2,965
	3.306
	196,146.736
	48,920.307
	1,741.212

	121-180
	1,529
	3.514
	407,719.830
	113,760.184
	4,897.670

	80-100
	4,367
	3.135
	98,348.407
	23,027.840
	767.236

	Long >180
	175
	3.765
	196,361.954
	57,391.526
	2,070.503

	Short <80
	964
	3.282
	35,600.320
	8,043.296
	167.435



The layer of distribution of films by their runtime ranges reveals that most of the films lie within the 80-120 minute range with the largest percentage of the dataset. But longer films (over 180 minutes), even though the number of longer films is less, receive the highest average rating (3.76), which shows that a lot of viewers value high-quality extended film (Raj et al., 2024), as shown in Figure 6.
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[bookmark: _Toc228322515]Figure 6: Film Count by Runtime Band

The positive correlation between watches and likes is shown by the scatter plot of watches verses likes where the films that received greater viewership had more likes, as shown in Figure 7. This proves that likes may be regarded as the suitable proxy of audience engagement.
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[bookmark: _Toc228322516]Figure 7: Watches vs Likes

Moreover, the discussion of the best movies in terms of engagement score reveals that high-rated movies like Interstellar, Parasite, and The Dark Knight not only gain popularity but also get a high level of audience interaction by various indicators and suggest that successful films are successful in different metrics, as presented in Table 3.

[bookmark: _Toc228322521]Table 3: Top Movies by Engagement Score
	Rank
	Film_title
	Director
	First_Genre
	Original_language
	Average_Rating_Clean
	Runtime_Clean
	Watches
	Likes
	Fans
	Engagement_Score

	1
	Interstellar
	Christopher Nolan
	Science Fiction
	English
	4.410
	169.000
	5,044,987
	2,417,030
	326,000
	4,109,389.300

	2
	La La Land
	Damien Chazelle
	Drama
	English
	4.120
	129.000
	4,393,174
	1,979,547
	285,000
	3,466,554.200

	3
	Parasite
	Bong Joon Ho
	Comedy
	Korean
	4.550
	133.000
	5,015,041
	2,730,813
	121,000
	3,401,121.100

	4
	Fight Club
	David Fincher
	Drama
	English
	4.270
	139.000
	5,059,722
	2,325,525
	157,000
	3,164,641.100

	5
	Everything Everywhere All at Once
	Daniel Scheinert, Daniel Kwan
	Science Fiction
	English
	4.280
	140.000
	3,793,318
	1,862,541
	165,000
	2,746,661.500

	6
	Spider-Man: Into the Spider-Verse
	Bob Persichetti, Peter Ramsey
	Adventure
	English
	4.410
	117.000
	4,446,217
	2,210,461
	90,000
	2,712,685.900

	7
	Whiplash
	Damien Chazelle
	Drama
	English
	4.420
	107.000
	3,925,603
	1,848,733
	154,000
	2,666,870.900

	8
	The Dark Knight
	Christopher Nolan
	Action
	English
	4.480
	152.000
	4,488,171
	1,986,315
	110,000
	2,616,682.000

	9
	Pulp Fiction
	Quentin Tarantino
	Crime
	English
	4.250
	154.000
	4,386,659
	1,907,834
	100,000
	2,460,671.600

	10
	Eternal Sunshine of the Spotless Mind
	Michel Gondry
	Science Fiction
	English
	4.240
	108.000
	3,381,015
	1,484,939
	176,000
	2,414,898.200

	11
	Barbie
	Greta Gerwig
	Comedy
	English
	3.780
	114.000
	5,195,503
	2,140,382
	25,000
	2,317,760.600

	12
	Spirited Away
	Hayao Miyazaki
	Family
	Japanese
	4.450
	125.000
	3,707,328
	1,725,068
	107,000
	2,309,024.400

	13
	Dead Poets Society
	Peter Weir
	Drama
	English
	4.310
	128.000
	2,741,325
	1,210,176
	187,000
	2,185,282.100

	14
	10 Things I Hate About You
	Gil Junger
	Comedy
	English
	4.030
	97.000
	3,379,154
	1,463,767
	134,000
	2,176,334.700

	15
	The Truman Show
	Peter Weir
	Comedy
	English
	4.220
	103.000
	4,382,819
	1,777,004
	71,000
	2,168,177.200

	16
	Inception
	Christopher Nolan
	Action
	English
	4.210
	148.000
	4,326,850
	1,723,554
	79,000
	2,165,404.000

	17
	Joker
	Todd Phillips
	Crime
	English
	3.840
	122.000
	4,952,400
	1,930,493
	28,000
	2,105,491.300

	18
	Little Women
	Greta Gerwig
	Romance
	English
	4.170
	135.000
	2,785,956
	1,259,746
	159,000
	2,101,333.700

	19
	Get Out
	Jordan Peele
	Horror
	English
	4.150
	104.000
	4,376,009
	1,867,622
	33,000
	2,078,030.700

	20
	The Batman
	Matt Reeves
	Crime
	English
	3.990
	177.000
	3,793,391
	1,589,538
	65,000
	1,960,560.600




Overall, the trend analysis highlights clear relationships between runtime, genre, and engagement. More moderate to long movies and some genres are more likely to receive a higher rating and engagement, which can be used to make data-driven decisions on the film industry.



[bookmark: _Toc228408923]5. Statistical Analysis using SPSS
Aligned to statistical analysis, SPSS was used to analyse the relationships between variables, and to test major hypotheses. The tests that were used in the analysis were independent samples t test, correlation analysis and multiple regression (Leukel et al., 2026).

[bookmark: _Toc228408924]5.1 Independent Samples T-Test (English vs Non-English Films)
The independent samples t-test was conducted to indicate whether the means of the ratings between English and non-English films is statistically different. The findings demonstrate that the mean rating of non-English films is better (Mean = 3.62) than English films (Mean = 3.30). The t-test value (t = 16.39, p < 0.001) suggests that the difference is significant. Thus, the null hypothesis is nullified and it proves that film ratings are significantly influenced by language, as shown in Table 4.
[bookmark: _Toc228322522]Table 4: Independent Samples T-Test Results
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[bookmark: _Toc228408925]5.2 Correlation Analysis
Correlation analysis was performed to test the correlation between runtime, watches, likes and fans. The findings reveal that the correlation between watches and likes is extremely strong, which is positive (r = 0.951), and shows that the more the film has been viewed, the more likes it will get. Furthermore, there is a high positive correlation between fans and likes (r = 0.799) whereas runtime has weak positive correlations with fans (r = 0.088) and watches (r = 0.146). These findings imply that engagement metrics correlate with each other, but runtime does not have a significant effect on audience engagement (Ruth and Agrawal, 2022), as shown in Table 5.

[bookmark: _Toc228322523]Table 5: Correlation Matrix
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[bookmark: _Toc228408926]5.3 Multiple Regression Analysis
A multiple regression analysis was examined to forecast average rating with the help of fans, likes and runtime as independent variables. The model summary indicates that the model is statistically significant (F = 403.305, p < 0.001) with an R² value of 0.108, meaning that approximately 10.8% of the variation in average rating is explained by the predictors, as presented in Table 6.

[bookmark: _Toc228322524]Table 6: Regression Model Summary
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[bookmark: _Toc228408927]5.4 Regression Diagnostics
The regression coefficients show that likes (β = 0.224, p < 0.001) have the strongest influence on average rating, followed by runtime (β = 0.153, p < 0.001) and fans (β = 0.058, p < 0.001). The predictors are all statistically significant but the resulting R 2 is not very high, indicating that the model might not capture all other predictors that could impact ratings (Andalib, 2024), as shown in Table 7.
[bookmark: _Toc228322525]Table 7: Regression Coefficients
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The standard diagnostics of the residuals indicate that the model assumptions are not badly violated, with the residuals being practically normally distributed and not demonstrating any significant trends, as shown in Figure 8 and Figure 9.
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[bookmark: _Toc228322517]Figure 8: Histogram of Standardized Residuals
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[bookmark: _Toc228322518]Figure 9: Normal P-P Plot of Regression Residuals

Comprehensively, the analysis in SPSS proves the existence of a strong correlation among the metrics of engagement and ratings, as well as the role of language and viewer interaction in film success determination (Rani et al., 2025). 
[bookmark: _Toc228408928]6. Insights and Recommendations
The study offers a few significant conclusions about the work of the film and the viewers. To begin with, there was a considerable difference in the averaged ratings of non-English movies, as opposed to English movies, which is indicative of the development of global tolerance of various content. Second, there are very high positive correlations between watches, likes, and fans that indicate that the measures of audience engagement can be strongly interrelated and that likes are a highly effective measure of popularity. Also, movies that fall within the average-length duration (80-120 minutes) are usually more successful, pointing to the preference of an average duration among the audience (Ruth and Agrawal, 2022).
Recommendations based on these findings are possible as follows. The producers of the films and streaming companies need to start thinking about investing more in foreign materials and add subtitles to increase the number of viewers. By concentrating on a widely followed genre like Drama and Comedy, and encouraging niche genres with high ratings, like Documentary, viewers will be further satisfied. Moreover, maximising film length in the desired range could boost the level of engagement.
Nevertheless, there are limitations to the analysis. The regression model only explains a low percentage of variation on ratings indicating that other variables like story line quality or marketing effect might be missing. Additional features could be added to the research later to enhance the predictive accuracy.
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