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S U M M A R Y

• We were given a dataset 
containing a dozens of variables 
about thousands of films

• We analyzed the data and tested 
the relationships between gross 
income and a variety of other 
variables

• We summarized our findings and 
prepared recommendations for 
future production investment 
decisions

Presenter
Presentation Notes
We were given a dataset containing information about thousands of films. We analyzed the data and crafted recommendations for future film investment decisions.



V A R I A B L E S  
I N  T H E  

D A T A S E T

Movie Production  Data Dictionary

Variables Utilized Data Attributes Data Type Description

Color color String movie is color or black&white

Director director_name String name of the director

Number of Critics that 
Reviewed

num_critic_for_reviews Integer number of critics that reviewed the movie

Duration (min) duration Integer duration of the movie

Director FB Likes director_facebook_likes Integer facebook likes for director

Actor 1 actor_1_name String name of actor 1

Actor 2 actor_2_name String name of actor 2

Actor 3 actor_3_name String name of actor 3

Actor 1 FB Likes actor_1_facebook_likes Integer facebook likes for actor 1

Actor 2 FB Likes actor_2_facebook_likes Integer facebook likes for actor 2

Actor 3 FB Likes actor_3_facebook_likes Integer facebook likes for actor 3

Gross Income gross String gross income of the movie

Genres genres String genres of the movie

Movie Title movie_title String title of the movie

Cast Total FB Likes cast_total_facebook_likes Integer facebook likes for total cast

Number of Faces in Poster facenumber_in_poster Integer number of faces in the poster

Number of Users that Reviewednum_user_for_reviews Integer number of users that reviewed the movie

Language language String language of the movie

Country country String country in which the movie belongs

Content Rating content_rating String rating of the movie(PG-13, R- rated and others)

Budget budget String total budget of the movie

Title Year title_year Integer year in which the it was released

IMDb Score imdb_score Float imdb score of the movie

Aspect Ratio aspect_ratio Float aspect ratio in which the movie is filmed.

num_voted_users Integer number of users that voted for the movie
plot_keywords String keywords of the plot of the movie
movie_imdb_link String imdb link for the movie

Presenter
Presentation Notes
The original dataset contained 27 columns and 4,136 rows. We removed a few columns that we believed had little significance to our analyses.



D A T A  C L E A N I N G

• Deleted rows containing data for TV and 
other ambiguous categories:

• TV-MA

• TV-Y

• TV-14

• TV-PG

• TV-G

• Approved

• Passed

• Renamed columns to increase clarity

• Deleted columns like:

• IMDb link

• Plot keywords

• # of users that voted for the movie

• Excluded outliers and incorrect data

• Missing data was automatically excluded 
from certain analyses

Presenter
Presentation Notes
We deleted a few rows based on unclear or insignificant content ratings. Additionally, we deleted a few columns andexcluded some outlier data from our analyses.



Q U E S T I O N S
1) Are Facebook engagements significantly correlated with gross income?

2) Can budget be used to predict gross income?

3) Do different genres have different levels of mean gross income?

4) Do different directors have different levels of mean gross income? If so, which 
directors have movies with the highest mean gross income?

5) Do different countries have different levels of mean gross income? If so, which 
country generates the highest level of mean gross income?

6) Do all content ratings have the same levels of mean gross income? If not, which 
content rating category has the highest mean gross income?

Presenter
Presentation Notes
We explored the relationships between gross income and a variety of variables like budget, genre, and director.



H Y P O T H E S E S
1) H0 = there is no significant correlation between Facebook engagements and gross 

income

2) H0 = there is no significant correlation between budget and gross income

3) H0 = all genres have the same mean gross income

4) H0 = all directors have the same mean gross income

5) H0 = all countries have the same mean gross income

6) H0 = all content ratings have the same mean gross income

Presenter
Presentation Notes
This slide shows our null hypothesis for each of our questions.



D A T A  
V I S U A L I Z A T I O N

• Number of movies released each 
year

• Median gross income by title year
• Mean gross income by country of 

origin
• Sum of gross income by country
• Mean gross income by content 

rating
• Top 25 directors by mean gross 

income
• Top 10 directors by mean gross 

income
• Top 10 directors by IMDb score

M A I N  
G R A P H I C S

Presenter
Presentation Notes
We created a few visualizations to highlight things like the top directors, countries, and content ratings.



Presenter
Presentation Notes
Production of films really took off in the early 90s. Production peaked in 2009 with 260 films released that year.



Presenter
Presentation Notes
As you can see on the map, the United States makes more income from producing films than any other country in the world. On the next slide you can see that this is largely due to the fact that more films are produced in the U.S. than anywhere else in the world.





D I S T R I B U T I O N  O F  M O V I E S  
B Y  G R O S S  I N C O M E

Presenter
Presentation Notes
This slide shows a distribution of films by gross income. The highest earning film, Avatar, grossed around $760 million. The median sits around $25 million, far below the mean of about $49 million. This shows that the distribution skews to the right, indicating that a few outliers are pulling the average up.



M E D I A N  G R O S S  I N C O M E  B Y  T I T L E  Y E A R

Presenter
Presentation Notes
This graph shows the median gross income of movies by title year; older movies likely have somewhat higher gross income since they have had longer to collect revenue. In 1939, the year with the highest point on the graph, the movie Gone with the Wind was released!



H Y P O T H E S I S  1
Facebook engagements have a significant relationship with 
gross income

• Multiple linear regression using:

• Movie FB likes

• Cast total FB likes

• Director FB likes

• P-value < 0.001* for all the variables meaning they all 
have significant relationships with gross income

• R-square adjusted (coefficient of determination) ~ 0.178

• Weak but significant

• No multicollinearity – no VIF above 5

Presenter
Presentation Notes
We used multiple linear regression to test whether Facebook engagements have a significant relationship with gross income. They do! The p-values for all of these variables are less than .05 indicating that they all have a significant relationship with gross income. We also used VIF and found no multicollinearity between our variables as the values were all below 5.



H Y P O T H E S I S  2
Budget is significantly correlated with 
gross income

• Simple linear regression

• R-square (coefficient of 
determination): ~0.426 

• Gross income = 11,023,963 + 
1.062(budget)

• Prob > F: <0.0001*

• Significant because p-value is less than 
0.05

Presenter
Presentation Notes
For hypothesis 2, we used simple linear regression. We found that there is a significant positive relationship between budget and gross income. A $1 increase in budget will increase the gross income by ~$1.06



H Y P O T H E S I S  3
Movies of different genres will have 
significantly different mean gross 
incomes

• Prob > F: <0.0001*

Presenter
Presentation Notes
We used an ANOVA test to determine if movies from different genres have different levels of mean gross income. The p-value of less than .0001 indicates that movies with different genres have significantly different means.



H Y P O T H E S I S  3 :  C O N N E C T I N G  L E T T E R S  R E P O R T

Presenter
Presentation Notes
We followed up with a Tukey test. This slide shows the connecting letters report, showing which genres have significantly different levels of gross income.



• Column chart showing the top 
genres by mean gross income

• A large proportion of the films fit 
into multiple genre categories

• Top genres by gross income: 

1) Family | Sci-Fi

2) Adventure | Animation | Drama | 
Family Musical

3) Action | Adventure | Fantasy | 
Romance

T O P  G E N R E S  B Y  
M E D I A N  G R O S S  
I N C O M E

Presenter
Presentation Notes
This chart shows the median gross income for different genres. Many films had multiple genre labels leading to hundreds of distinct genres. For this reason, we only show data for the top few dozen categories.



H Y P O T H E S I S  4
Different directors have movies with 
different levels of mean gross income

• ANOVA

• P-value < 0.0001* meaning different 
directors have significantly different 
levels of mean gross income

Presenter
Presentation Notes
We used another ANOVA to determine if different directors had significantly different levels of mean gross income. The p-value of less than .0001 indicates that they do!
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Presenter
Presentation Notes
This slide shows the top 25 directors by gross income.
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Presenter
Presentation Notes
This slide zooms in to see the top 10 directors by mean gross income.
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Presenter
Presentation Notes
This chart shows the top 10 directors by IMDb score. As you can see, John Blanchard’s mean score is significantly higher than the other top directors. The rest have mean scores around 8.6.



H Y P O T H E S I S  5
Countries have different levels of mean gross income

• ANOVA + Tukey

Presenter
Presentation Notes
We also tested to see if countries have different levels of mean gross income. The p-value of less than .0001 indicates that some of the countries had significantly different levels of mean gross income. The connecting letters report on the right side of the screen shows which countries have significantly different levels of mean gross income.



M E A N  G R O S S  
I N C O M E  B Y  
C O U N T R Y  O F  
O R I G I N
Top countries:

1) New Zealand ~  $108 million

2) Taiwan ~ $64 million

3) Peru ~ $57 million

4) U.S.A. ~ $55 million

5) South Africa ~ $54 million

Presenter
Presentation Notes
This slide shows a map of mean gross income by country of origin. The top 5 countries are listed and labeled. The lowest reported mean is also labeled.



H Y P O T H E S I S  6
Different content ratings will have different mean gross income and G-rated movies will have the 
highest mean gross income

• ANOVA + Tukey

Presenter
Presentation Notes
We used another ANOVA and a Tukey test to determine that some content ratings have significantly different levels of mean gross income than others.



M E A N  
G R O S S  

I N C O M E  B Y  
C O N T E N T  

R A T I N G  

Presenter
Presentation Notes
As the expected age of the viewer goes up, expected gross income goes down. On average, G-rated movies earn the most money. 



G R O S S  I N C O M E  
P R E D I C T I O N  
F O R M U L A
• Most significant relationships

with gross income:

1) # of critics that reviewed the 
movie

2) # of users that reviewed the 
movie

3) Genre(s)

• R-square adjusted (coefficient of 
determination): ~ 0.612

Presenter
Presentation Notes
We used the Fit Model function in JMP to find variables with the most significant relationship with gross income. Some of these variables include: # of users that reviewed, # of critics that reviewed, genre, IMDb score, and duration. The coefficient of determination for this model was found to be around 0.61, indicating that approximately 61% of the variability in gross income can be explained by the model. Part of the formula for the model is shown on the slide.



F I N D I N G S
• # of customers that reviewed has a significant relationship with gross income

• Facebook engagements are positively correlated with gross income

• Budget is positively correlated with gross income

• Best countries to produce in: New Zealand, Taiwan, Peru, U.S.A., South Africa

• Top directors:
• By mean gross income: Joss Whedon, Lee Unkrich, Chris Buck
• By average IMDb score: John Blanchard, Sadyk Sher-Niyaz, Mitchell Altieri

• Best content ratings: G, PG, PG-13
• As the expected age of the viewer increases, gross income decreases

• Most movies are produced in the United States



R E C O M M E N D A T I O N S
1) Get the audience to review the movie on IMDb

2) Set up Facebook pages for the movie, cast, and director

3) Use Facebook to promote the movie

4) Increase the production budget

5) Produce movies in New Zealand, Taiwan, Peru, U.S.A., or South Africa

a) If you want access to a robust movie supply chain, produce movies in the United States

6) Hire Joss Whedon (top gross income), John Blanchard (top IMDb score), Lee Unkrich, or Chris 
Buck as a director

7) Produce movies for the whole family – rated G, PG, & PG-13

8) Make Family | Sci-Fi movies



Q U E S T I O N S ?

About our data 
visualization…

About our 
process…

About our 
findings…

About our 
recommendations…

Presenter
Presentation Notes
Any questions?
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