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Introduction and Background
Movie revenue is one of the most important measure of good and bad movies. Revenue is also the most important and intuitionistic feedback to producers, directors and actors. Therefore it is worth for us to put eﬀort on analyzing what factors correlate to revenue, so that producers, directors and actors know how to get higher revenue on next movie by focusing on most correlated factors.
Our project focuses on anaylzing all kinds of factors that correlated to revenue, for example, genres, elements in the movie, popularity, release month, runtime, vote average, vote count on website and cast etc. After analysis, we can clearly know what are the crucial factors to a movie's revenue and our analysis can be used as a guide for people shooting movies who want to earn higher renveue for their next movie. They can focus on those most correlated factors, for example, shooting speciﬁc genre and hire some actors who have higher average revenue.
Reasrch Question:
Various factors blend together to create a high revenue for movie, but what are the most important aspect contribute to higher revenue? What aspects should people put more eﬀort on and what factors should people focus on when they try to higher the revenue of a movie?
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Hypothesis:
We predict that the following factors contribute the most to movie revenue. These include vote_count, popularity and famous actors.
Data Description
We use kaggle open source TMDB 5000 movie dataset(https://www.kaggle.com/tmdb/tmdb-movie- metadata/data (https://www.kaggle.com/tmdb/tmdb-movie-metadata/data)). There are two tables in the dataset: tmdb_5000_movies and tmdb_5000_credits. Two tables are connected by foreign key: movie_id in tmdb_5000_credits and id in tmdb_5000_movies.
 tmdb_5000_credits has movie_id, title, cast and crew. Every cast has its own cast_id, character name, gender, id and real name etc. Every crew has department, gender, editor and name.
As for tmdb_5000_movies, it has movie genres, homepage, id, keywords(major element in the movie), popularity, production companies, production countries, release date, revenue, runtime, spoken language, vote average and vote count etc.
Data Cleaning/ Pre-processing
To begin with all the analysis we are going to import all packages we are going to use in this project and also read the datasets in this jupyter notebook. Before we do any analysis on the our datasets, we need to clean our data since there are invalid input or unecessary information exist in our row datasets. By emilinating noises from our data, we can increase the validity and accuracy of our analysis. For this part, we are also going to get all the usable data ﬁrst and drop all missing and unwanted data from the dataset.
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In [1]: # Import all the packages we are going to use in the project. %matplotlib inline import operator import numpy as np import ast import pandas as pd import matplotlib.pyplot as plt import patsy import statsmodels.api as sm import scipy.stats as stats from scipy.stats import ttest_ind, chisquare, normaltest import seaborn as sns
/Users/ziwenzeng/anaconda3/lib/python3.6/site-packages/statsmodels /compat/pandas.py:56: FutureWarning: The pandas.core.datetools mod ule is deprecated and will be removed in a future version. Please use the pandas.tseries module instead. from pandas.core import datetools
Read two ﬁles 'tmdb_5000_credits.csv' and 'tmdb_5000_movies.csv' into panda dataframes name as df_credit and df_movie.
In [2]: # Read two datasets we are goiing to work with in to dataframes, df_credit = pd.read_csv('./tmdb_5000_credits.csv') df_movie = pd.read_csv('./tmdb_5000_movies.csv', encoding = "ISO-88 59-1")
In [3]: # Get budget','genres', 'id', 'keywords', 'popularity','production_ companies','release_date' #'revenue','runtime','vote_average','vote_count' columns in the df_ moive and get'movie_id','title','cast' # in the df_credit and change the column name to 'id','title','cast '.
 df_movie = df_movie [['budget','genres', 'id', 'keywords', 'popular ity','release_date', 'revenue','runtime','vote_average','vote_count ']] df_credit = df_credit[['movie_id','title','cast','crew']] df_credit.columns = ['id','title','cast','crew'] df_movie.head()
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Out[3]: budget genres id keywords popularity release_date revenue
0 [{"id": [{"id": 28, 1463, "name": "name": 237000000 "Action"}, 19995 150.437577 2009/12/10 2787965087 "culture {"id": 12, clash"}, "nam... {"id":...
1 [{"id": [{"id": 12, 270, "name": "name": 300000000 285 139.082615 2007/5/19 961000000 "Adventure"}, "ocean"}, {"id": 14, "... {"id": 726, "na...
2 [{"id": [{"id": 28, 470, "name": "name": 245000000 "Action"}, 206647 107.376788 2015/10/26 880674609 "spy"}, {"id": 12, {"id": 818, "nam... "name...
3 [{"id": [{"id": 28, 849, "name": "name": 250000000 "Action"}, 49026 "dc 112.31295 2012/7/16 1084939099 {"id": 80, comics"}, "nam... {"id": 853,...
4 [{"id": [{"id": 28, 818, "name": "name": 260000000 "Action"}, 49529 43.926995 2012/3/7 284139100 "based on {"id": 12, novel"}, "nam... {"id":...
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In [4]: df_credit.head()
Out[4]: id title cast crew
0 [{"cast_id": 242, [{"credit_id": 19995 Avatar "character": "Jake "52fe48009251416c750aca23", Sully", "... "de...
1 Pirates of the [{"cast_id": 4, [{"credit_id": 285 Caribbean: At "character": "Captain "52fe4232c3a36847f800b579", World's End Jack Spa... "de...
2 [{"cast_id": 1, [{"credit_id": 206647 Spectre "character": "James "54805967c3a36829b5002c41", Bond", "cr... "de...
3 [{"cast_id": 2, [{"credit_id": The Dark Knight 49026 "character": "Bruce "52fe4781c3a36847f81398c3", Rises Wayne / Ba... "de...
4 [{"cast_id": 5, [{"credit_id": 49529 John Carter "character": "John "52fe479ac3a36847f813eaa3", Carter", "c... "de...
In [5]: # Creat a founction all is_float to return a boolean after checking the number is float or not. def is_float(s): try: float(s) except ValueError: return False else: return True
Clean "revenue,runtime,popularity,vote_average,vote_count" by dropping all rows that have nan, 0,negative or not numeric datas.
In [6]: # Drop NaN datas in both datasets. df_movie.dropna(inplace=True) df_credit.dropna(inplace=True)
Check whether the data in the datasets are valid numeric datas. If the data is not a number (revenue,popularity... should be numeric datas) we drop the row.
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In [7]: #Drop all the rows that contain datas that are not number. df_movie.drop(df_movie[df_movie['revenue'].str.isnumeric() == False ].index, inplace=True) df_movie.drop(df_movie[df_movie['popularity'].apply(is_float) == Fa lse].index, inplace=True) df_movie.drop(df_movie[df_movie['vote_average'].apply(is_float) == False].index, inplace=True) df_movie.drop(df_movie[df_movie['runtime'].str.isnumeric() == False ].index, inplace=True) df_movie.drop(df_movie[df_movie['vote_count'].str.isnumeric() == Fa lse].index, inplace=True)
In [8]: # Change all the string datas to numbers df_movie['revenue'] = df_movie['revenue'].astype(float) df_movie['runtime'] = df_movie['runtime'].astype(int) df_movie['vote_average'] = df_movie['vote_average'].astype(float) df_movie['vote_count'] = df_movie['vote_count'].astype(int) df_movie['popularity'] = df_movie['popularity'].astype(float)
In [9]: # Drop all rows of datas that have negative or 0 data. df_movie.drop(df_movie[df_movie['revenue'] 
Data Visualization
For this part we are going to visualize the each types of data to see the distribution of each variables. To get a more generalized data and a normal distributed visualization, we need to drop some outliers and tansform the distribution.
We are going to drop some outliers in each variable. These outliers are either too high or too low in the datasets. In this part, we are going to drop outliers by removing all rows in which the data for the steps column exceeds +/- 3 standard deviations above or below the mean.
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In [10]: # Use a box plot to see the distribution of movie revenues. # Remove all rows that have outliers df_movie['revenue'].plot.box()
Out[10]: 
The box plot is a standardized way of displaying the distribution of data based on the ﬁve number summary: minimum, ﬁrst quartile, median, third quartile, and maximum.
In [11]: std3 = 3*df_movie['revenue'].std() revenue_average = df_movie['revenue'].mean() std_max = revenue_average + std3 std_min = revenue_average - std3 df_movie = df_movie.drop(df_movie[df_movie.revenue < std_min].index ) df_movie = df_movie.drop(df_movie[df_movie.revenue > std_max].index )
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In [12]: # Use a box plot to df_movie['revenue'].plot.box()
Out[12]: 
In [13]: # Use a histgram to plot the revenue variable #plt.hist(np.log10(df_movie['revenue']), 25) plt.xlabel('revenue') plt.ylabel('number of movie') plt.title('Histogram of movie revenue') plt.hist(df_movie['revenue'], 25)
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Out[13]: (array([ 1166., 535., 337., 260., 188., 141., 128., 81., 67., 54., 45., 46., 31., 45., 23., 20., 15., 19., 13., 8., 14., 9., 10., 8., 8.]), array([ 5.00000000e+00, 2.66276960e+07, 5.3 2553871e+07, 7.98830781e+07, 1.06510769e+08, 1.33138460e+08, 1.59766151e+08, 1.86393842e+08, 2.13021533e+08, 2.39649224e+08, 2.66276915e+08, 2.92904606e+08, 3.19532297e+08, 3.46159989e+08, 3.72787680e+08, 3.99415371e+08, 4.26043062e+08, 4.52670753e+08, 4.79298444e+08, 5.05926135e+08, 5.32553826e+08, 5.59181517e+08, 5.85809208e+08, 6.12436899e+08, 6.39064590e+08, 6.65692281e+08]), )
Since the plot of revenue showed it is not a normal distribution, we use log10 to transform the distribution.
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In [14]: #Transform revenue using a log10 transform plt.hist(np.log10(df_movie['revenue']), 25)
Out[14]: (array([ 4., 8., 4., 2., 3., 0., 1., 1., 0., 2., 7., 10., 18., 21., 27., 63., 54., 1 17., 191., 319., 475., 610., 626., 479., 229.]), array([ 0.69897 , 1.02394215, 1.34891429, 1.67388643, 1.998 85857, 2.32383071, 2.64880285, 2.97377499, 3.29874713, 3.623 71927, 3.94869141, 4.27366355, 4.59863569, 4.92360783, 5.248 57997, 5.57355211, 5.89852426, 6.2234964 , 6.54846854, 6.873 44068, 7.19841282, 7.52338496, 7.8483571 , 8.17332924, 8.498 30138, 8.82327352]), )
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In [15]: # Use a histgram to plot the runtime variable, also use +/- 3 sta ndard deviations to drop outliers. std3 = 3*df_movie['runtime'].std() runtime_average = df_movie['runtime'].mean() std_max = runtime_average + std3 std_min = runtime_average - std3 df_movie = df_movie.drop(df_movie[df_movie.runtime < std_min].index ) df_movie = df_movie.drop(df_movie[df_movie.runtime > std_max].index ) plt.hist(df_movie['runtime'], 25)
Out[15]: (array([ 2., 3., 8., 35., 94., 165., 332., 311., 3 51., 363., 280., 220., 259., 190., 150., 140., 88., 65., 53., 26., 20., 26., 13., 13., 12.]), array([ 63. , 67.32, 71.64, 75.96, 80.28, 84.6 , 88 .92, 93.24, 97.56, 101.88, 106.2 , 110.52, 114.84, 119 .16, 123.48, 127.8 , 132.12, 136.44, 140.76, 145.08, 149 .4 , 153.72, 158.04, 162.36, 166.68, 171. ]), )
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In [16]: # Use a histgram to plot the vote_average variable, also use +/- 3 standard deviations to drop outliers. std3 = 3*df_movie['vote_average'].std() vote_ave_average = df_movie['vote_average'].mean() std_max = vote_ave_average + std3 std_min = vote_ave_average - std3 df_movie = df_movie.drop(df_movie[df_movie.vote_average < std_min]. index) df_movie = df_movie.drop(df_movie[df_movie.vote_average > std_max]. index) plt.hist(df_movie['vote_average'], 25)
Out[16]: (array([ 6., 8., 22., 25., 39., 55., 81., 95., 1 49., 190., 233., 292., 148., 299., 294., 303., 242., 2 20., 192., 127., 79., 55., 31., 11., 2.]), array([ 3.7 , 3.892, 4.084, 4.276, 4.468, 4.66 , 4.852, 5 .044, 5.236, 5.428, 5.62 , 5.812, 6.004, 6.196, 6.388, 6 .58 , 6.772, 6.964, 7.156, 7.348, 7.54 , 7.732, 7.924, 8 .116, 8.308, 8.5 ]), )
 http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 12 of 62 FinalProject 25/08/2018, 930 PM
In [17]: # Use a histgram to plot the vote_count variable, also use +/- 3 standard deviations to drop outliers. std3 = 3*df_movie['vote_count'].std() vote_count_average = df_movie['vote_count'].mean() std_max = vote_count_average + std3 std_min = vote_count_average - std3 df_movie = df_movie.drop(df_movie[df_movie.vote_count < std_min].in dex) df_movie = df_movie.drop(df_movie[df_movie.vote_count > std_max].in dex) plt.hist(df_movie['vote_count'], 25)
Out[17]: (array([ 823., 529., 387., 294., 199., 155., 115., 96., 88., 76., 50., 44., 39., 39., 31., 22., 17., 23., 26., 12., 11., 11., 11., 14., 9.]), array([ 1.00000000e+00, 1.67360000e+02, 3.33720000e+02, 5.00080000e+02, 6.66440000e+02, 8.32800000e+02, 9.99160000e+02, 1.16552000e+03, 1.33188000e+03, 1.49824000e+03, 1.66460000e+03, 1.83096000e+03, 1.99732000e+03, 2.16368000e+03, 2.33004000e+03, 2.49640000e+03, 2.66276000e+03, 2.82912000e+03, 2.99548000e+03, 3.16184000e+03, 3.32820000e+03, 3.49456000e+03, 3.66092000e+03, 3.82728000e+03, 3.99364000e+03, 4.16000000e+03]), )
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In [18]: # Use a histgram to plot the popularity variable, also use +/- 3 standard deviations to drop outliers. std3 = 3*df_movie['popularity'].std() popularity_average = df_movie['popularity'].mean() std_max = popularity_average + std3 std_min = popularity_average - std3 df_movie = df_movie.drop(df_movie[df_movie.popularity < std_min].in dex) df_movie = df_movie.drop(df_movie[df_movie.popularity > std_max].in dex) plt.hist(df_movie['popularity'], 25)
Out[18]: (array([ 214., 295., 296., 288., 281., 272., 209., 188., 1 70., 132., 117., 104., 90., 95., 72., 51., 29., 42., 37., 27., 20., 10., 15., 6., 13.]), array([ 1.99840000e-02, 3.35101648e+00, 6.68204896e+00, 1.00130814e+01, 1.33441139e+01, 1.66751464e+01, 2.00061789e+01, 2.33372114e+01, 2.66682438e+01, 2.99992763e+01, 3.33303088e+01, 3.66613413e+01, 3.99923738e+01, 4.33234062e+01, 4.66544387e+01, 4.99854712e+01, 5.33165037e+01, 5.66475362e+01, 5.99785686e+01, 6.33096011e+01, 6.66406336e+01, 6.99716661e+01, 7.33026986e+01, 7.66337310e+01, 7.99647635e+01, 8.32957960e+01]), )
Data Analysis
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We access to our dataset on Kaggle Datasets which is data source open to the public. We have a column in df_credit dataframe which contains data about crews of each ﬁlm. In consideration of protecting individuals’ privacy, we process our data to remove the names of all the crews. We do so by following the Safe Harbor Method which speciﬁes how to protect individual identiﬁable information. This is the only data that can potentially divulge individual information. For the other column which is also related to person, the casts column in df_credit dataframe, there is no need for further anonymizing, because information of actors is already public. After all, our data mainly concerns about movies, and the variables related to it are mostly public, with no potential to reveal any personal information.
For our data analysis, we see some potential ethical issues regarding our ﬁndings. We’ve analyzed the relationship between categories (i.e. genres of the ﬁlm) and revenue, and ﬁnd that certain categories tend to associate with higher revenue. Such ﬁndings might lead to the phenomenon that the genres of ﬁlms narrow down to only the highly proﬁtable ones. It’s harmful for the development of art for a country. To avoid such problem, one solution is to ask if government is willing to fund the genres of ﬁlm that are not proﬁtable in order to promote the balance of ﬁlm industry.
In [19]: #remove the name of crews to protect their privacy df_credit['crew'] = df_credit.crew.apply(eval) for i,n in df_credit['crew'].iteritems(): for x in n: del x['name']
Calculate the pairwise correlations between all numeric variables. We can ﬁnd the variable that most correlate with revenue.
In [20]: # Find the correlation between variables corrs = df_movie.corr(method='pearson') print(corrs)
 budget id popularity revenue runtime \ budget 1.000000 -0.043741 0.411494 0.643176 0.193515 id -0.043741 1.000000 0.165388 -0.028288 -0.025302 popularity 0.411494 0.165388 1.000000 0.583030 0.157085 revenue 0.643176 -0.028288 0.583030 1.000000 0.160429 runtime 0.193515 -0.025302 0.157085 0.160429 1.000000 vote_average -0.156334 -0.049253 0.284484 0.064964 0.356592 vote_count 0.419865 0.097166 0.835590 0.636267 0.166845 
 vote_average vote_count budget -0.156334 0.419865 id -0.049253 0.097166 popularity 0.284484 0.835590 revenue 0.064964 0.636267 runtime 0.356592 0.166845 vote_average 1.000000 0.313737 vote_count 0.313737 1.000000 
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From the above statement we can see vote_count has the strongest correlation with revenue of a movie. The popularity of a movie is also highly correlated with populairty. Vote count and popularity have a really high correlation which is 0.83. Vote count means the number of people give vote on a movie, which contribute to the higher revenue of a movie. However, what are reasons people go to see a movie, or why are some high revenued movies so popular and could gain a large number of votes? No matter the vote average on the movie, what are the features that can make a moive have higher revenue and more proﬁtable? Is the hotness of the involving actor in the movie attract more people to watch a movie? Or the releasing season and month will aﬀect how many people is going to see the movie? Or the movie gener itself is contributing to higher movie revenue?
Movie Category & Revenue
Is the category of a ﬁlm inﬂuencing the number of viewer and voter? Which movie category is going to attract more people to see, which category higher the revenue of the movie?
In [21]: # Store all the movie categories and its revenue in a dictionary category_revenue = {} for index, row in df_movie.iterrows(): row['genres']=ast.literal_eval(row['genres']) for category in row['genres']: if category['name'] not in category_revenue: category_revenue[category['name']] = [] category_revenue[category['name']].append(row['revenue']) revenue_category = {} for category, revenue in category_revenue.items(): revenue_category[category] = revenue sorted_category = sorted(revenue_category.items(), key=operator.ite mgetter(1))
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In [22]: # Use a box plot to see the distribution of movie category and reve nue sns.set(style="whitegrid", color_codes=True) df_revenue_category=pd.Series(revenue_category) sns.boxplot(data=df_revenue_category); print([*revenue_category])
['Action', 'Adventure', 'Science Fiction', 'Animation', 'Family', 'Fantasy', 'Western', 'Comedy', 'Thriller', 'Drama', 'Romance', 'C rime', 'Horror', 'Mystery', 'War', 'History', 'Music', 'Documentar y', 'Foreign']
By the above box plot we can see the Science Fiction has the highest average revenue. Although the variance is bigger, most of them concentrate in the higher revenue portion. This means, science Fiction movie are making the high revenues in general. There are less outliers for science ﬁction movies, which means science ﬁction is the "safe" movie category that can have a higher revenue.
In [23]: df_merge = pd.merge(df_movie, df_credit, on='id')
 actor_revenue = {} for index, row in df_merge.iterrows(): row['cast']=ast.literal_eval(row['cast']) for actor in row['cast']: if actor['name'] not in actor_revenue: actor_revenue[actor['name']] = [] actor_revenue[actor['name']].append(row['revenue']) revenue_actor = {} for actor, revenue in actor_revenue.items(): revenue_actor[actor] = sum(revenue) sorted_actor = sorted(revenue_actor.items(), key=operator.itemgette r(1))
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Release Month & Revenue
We want to see if there's any relationship between movie's release month and its revenue. We guess there might be some relationship because people tend to watch movies more frequently during some particular time period so that brings revenue higher. For example, spring, summer and winter break, Christmas break. So we extract the month value from release_date and create a new column called release_month and then explore the relationship.
In [24]: # method to extract month from release_date def get_month(s): if s[6]=='/': s = s[5] else: s=s[5:7] return s
In [36]: # extract month on the whole column, create a new column called rel ease_month to save month = df_movie['release_date'].apply(get_month) df_movie['release_month'] = month # Type cast release_month in to integer df_movie['release_month']=df_movie['release_month'].astype(int) df_movie.head()
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Out[36]: budget genres id keywords popularity release_date revenue
4 [{"id": 28, [{"id": 818, "name": "name": 260000000 "Action"}, 49529 "based on 43.926995 2012/3/7 284139100.0 {"id": 12, novel"}, "nam... {"id":...
6 [{"id": [{"id": 16, 1562, "name": "name": 260000000 "Animation"}, 38757 48.681969 2010/11/24 591794936.0 "hostage"}, {"id": {"id": 10751... 2343,...
10 [{"id": 83, [{"id": 12, "name": "name": 270000000 1452 "saving the 57.925623 2006/6/28 391081192.0 "Adventure"}, world"}, {"id": 14, "... {"id"...
13 [{"id": [{"id": 28, 1556, "name": "name": 255000000 "Action"}, 57201 49.046956 2013/7/3 89289910.0 "texas"}, {"id": 12, {"id": "nam... 2673, "...
15 [{"id": 12, [{"id": 818, "name": "name": 225000000 "Adventure"}, 2454 "based on 53.978602 2008/5/15 419651413.0 {"id": novel"}, 10751... {"id":...
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In [26]: # Plot scatter plot for release_month and revenue plt.scatter(df_movie.release_month,df_movie.revenue)
Out[26]: 
In [27]: #Calculate the correlation for release_month & revenue correlation = df_movie['release_month'].corr(df_movie['revenue']) correlation
Out[27]: 0.050423782928994729
We plot a scatter plot to visualize data. The x-axis represents release month and y-axis represents revenue. After visualizing the data and calculating the correlation, we can see that there is no speciﬁc pattern in the scatter plot and the correlation is pretty low. Thus, there is no signiﬁcant relationship between the release month and movie revenue. Also, we can see from the plot that May, June and July have relatively high movie revenue. We concluded that the reason may be those three months are summer breaks for students.
Popular Culture & Revenue
We want to see if there is a relationship between the popular actor and movie's revenue. We ﬁrst deﬁned popular actor as the number of times the actor participate a movie as the ﬁrst main actor. The more the number of times an actor play a movie as ﬁrst main actor, the more popular the actor. We get the names of all the ﬁrst main actor, count their occurance and sort them from large to small. Then we get a list of popular actors, the most popular actors on the top and least popular actors at the bottom. We use this list of popular actors to ﬁnd relationship with revenue.
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In [28]: # change df_credit['cast'] into a dictionary import ast def dic(i): return ast.literal_eval(i)
In [29]: # Create new column 'main_actor' to save the dictionary df_credit['main_actor'] = df_credit['cast'].apply(dic)
In [30]: #Create a new list called main_1 #get all the first main actors in df_credit['main_actor'] save in m ain_1 main_1 = [] for i in range(len(df_credit['main_actor'])): if len(df_credit['main_actor'][i])==0: continue main_1.append(df_credit['main_actor'][i][0]['name'])
In [39]: #count the number of times actor participate in a movie as first ma in actor (to define popular actor) from collections import Counter main_1 = Counter(main_1) main_1
Out[39]: Counter({'Sam Worthington': 4, 'Johnny Depp': 27, 'Daniel Craig': 8, 'Christian Bale': 16, 'Taylor Kitsch': 2, 'Tobey Maguire': 5, 'Zachary Levi': 2, 'Robert Downey Jr.': 12, 'Daniel Radcliffe': 7, 'Ben Affleck': 16, 'Brandon Routh': 2, 'Henry Cavill': 3, 'Ben Barnes': 1, 'Will Smith': 16, 'Martin Freeman': 3, 'Andrew Garfield': 3, 'Russell Crowe': 13, 'Dakota Blue Richards': 1, 'Naomi Watts': 9, 'Kate Winslet': 5, 'Chris Evans': 8, 'Chris Pratt': 3, 'Mia Wasikowska': 2, 'Hugh Jackman': 10, 'Billy Crystal': 2, 'Shia LaBeouf': 8, 'Mark Wahlberg': 20, 'James Franco': 7, 'Garrett Hedlund': 2, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 21 of 62 FinalProject 25/08/2018, 930 PM
'Owen Wilson': 13, 'Ryan Reynolds': 10, 'Tom Hanks': 24, 'Vin Diesel': 11, 'Brad Pitt': 17, 'Chris Pine': 6, 'Nicholas Hoult': 2, 'Leonardo DiCaprio': 16, 'Jake Gyllenhaal': 12, 'Idris Elba': 3, 'Harrison Ford': 19, 'Raymond Ochoa': 1, 'Kelly Macdonald': 1, 'Ben Burtt': 1, 'Chris Tucker': 3, 'John Cusack': 14, 'Gary Oldman': 5, 'Mila Kunis': 2, 'Alexander Skarsgård': 1, 'William Moseley': 1, 'James McAvoy': 6, 'Ed Asner': 1, 'Seth Rogen': 11, 'Ben Kingsley': 6, 'Brendan Fraser': 11, 'Steve Carell': 10, 'Tom Cruise': 23, 'Kevin Costner': 19, 'Dennis Quaid': 9, 'Amy Poehler': 1, 'Neel Sethi': 1, 'Kristen Stewart': 7, 'Angelina Jolie': 12, 'Andy Serkis': 3, 'Josh Hartnett': 8, 'Keanu Reeves': 16, 'Mike Myers': 10, 'Britt Robertson': 2, 'Scott Adsit': 1, 'John C. Reilly': 5, 'Liam Hemsworth': 1, 'Jay Baruchel': 3, 'Arnold Schwarzenegger': 23, 'Matthew McConaughey': 15, 'Hiroki Hasegawa': 1, 'Ian McKellen': 3, 'Paul Walker': 9, 'Cate Blanchett': 7, 'Jennifer Lawrence': 8, 'Nicolas Cage': 29, 'Kurt Russell': 14, 'Paula Patton': 3, 'Skandar Keynes': 1, 'Colin Farrell': 10, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 22 of 62 FinalProject 25/08/2018, 930 PM
'Patton Oswalt': 1, 'Ben Stiller': 22, 'Kristen Bell': 4, 'Chris Hemsworth': 5, 'Tom Hardy': 6, 'John Travolta': 21, 'Sam Rockwell': 6, 'Benicio del Toro': 3, 'Jerry Seinfeld': 1, 'Jack Black': 10, 'Noah Ringer': 1, 'Channing Tatum': 6, 'Seth Green': 3, 'Levi Miller': 1, 'Ty Burrell': 1, 'Pierce Brosnan': 15, 'Melissa McCarthy': 3, 'Bruce Willis': 30, 'Tommy Lee Jones': 9, 'Ray Winstone': 4, 'Jim Carrey': 20, 'Brenton Thwaites': 2, 'Josh Lucas': 3, 'Malin Åkerman': 1, 'Mel Gibson': 15, 'Eric Bana': 6, 'Dwayne Johnson': 16, 'Donald Sutherland': 3, 'Elijah Wood': 10, 'Edward Norton': 8, 'Ruby Barnhill': 1, 'Tom McGrath': 1, 'Matt Damon': 23, 'Paul Rudd': 8, 'Jim Parsons': 1, 'Martin Lawrence': 11, 'Antonio Banderas': 13, 'Jamie Bell': 4, 'Nicole Kidman': 16, 'Jaden Smith': 1, 'D. B. Sweeney': 1, 'Will Ferrell': 18, 'Jeff Bridges': 13, 'Jesse Eisenberg': 9, 'Patrick Stewart': 7, 'Jeremy Renner': 4, 'George Clooney': 22, 'Ioan Gruffudd': 2, 'Suraj Sharma': 1, 'Cameron Diaz': 11, 'Noomi Rapace': 1, 'Michael J. Fox': 7, 'Joel Kinnaman': 2, 'Emile Hirsch': 7, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 23 of 62 FinalProject 25/08/2018, 930 PM
'Reese Witherspoon': 9, 'Ewan McGregor': 12, 'John Goodman': 4, 'Liam Neeson': 15, 'Clovis Cornillac': 1, 'Megan Fox': 3, 'Sandra Bullock': 20, 'Miles Teller': 4, 'Shailene Woodley': 4, 'Sullivan Stapleton': 1, 'Hank Azaria': 4, 'Roseanne Barr': 1, 'Asa Butterfield': 2, 'Jackie Chan': 13, 'Orlando Bloom': 3, 'Anika Noni Rose': 1, 'Warren Beatty': 5, 'Denzel Washington': 26, 'Robert De Niro': 30, 'Jamie Foxx': 8, 'Tom Hulce': 1, 'David Spade': 3, 'Sylvester Stallone': 20, 'Ed Speleers': 2, 'Max Records': 1, 'Josh Hutcherson': 2, 'Val Kilmer': 9, 'Casper Van Dien': 2, 'Emily Barclay': 1, 'Halle Berry': 5, 'Joseph Gordon-Levitt': 8, 'Edgar Ramírez': 2, 'Jamie Kennedy': 2, 'Eddie Murphy': 21, 'Noah Schnapp': 1, 'Steve Martin': 11, 'Sarah Jessica Parker': 2, 'Kenneth Branagh': 5, 'John Leguizamo': 2, 'Lily James': 2, 'Rachel Weisz': 3, 'Albert Brooks': 3, 'Sam Neill': 2, 'Freddie Highmore': 4, 'Craig T. Nelson': 3, 'Geena Davis': 3, 'Logan Lerman': 4, 'Bill Hader': 2, 'Ray Romano': 4, 'Jack Huston': 1, 'Jason Lee': 6, 'Adam Sandler': 23, 'Haley Joel Osment': 2, 'Jodie Foster': 6, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 24 of 62 FinalProject 25/08/2018, 930 PM
'Kevin Bacon': 6, 'Robert Redford': 8, 'Gary Sinise': 2, 'Robin Williams': 18, 'Elle Fanning': 2, 'Helen Hunt': 2, 'Milla Jovovich': 11, 'Amy Adams': 5, 'Glenn Close': 3, 'Meryl Streep': 16, 'Jude Law': 7, 'Zhang Ziyi': 2, 'Lucas Black': 1, 'Roy Scheider': 4, 'Julia Roberts': 15, 'Michael Cera': 3, 'Aaron Eckhart': 7, 'Freddie Prinze Jr.': 8, 'Karl Urban': 2, 'Hal Holbrook': 1, 'James Marsden': 5, 'Hayden Christensen': 4, 'Ron Perlman': 2, 'Bradley Cooper': 8, 'Michael Keaton': 4, 'Chris Sanders': 1, 'Robert Duvall': 4, 'Jack Nicholson': 13, 'Vince Vaughn': 7, 'Michael Jordan': 2, 'Dan Aykroyd': 5, 'Kevin James': 4, 'Stephen Dillane': 1, 'Guy Pearce': 5, 'Charlize Theron': 5, 'Heath Ledger': 6, 'Max Brebant': 1, 'Alec Baldwin': 6, 'Charlie Rowe': 1, 'Judi Dench': 5, 'James Cromwell': 1, 'Heike Makatsch': 1, 'Kit Harington': 1, 'Jason Harris': 1, 'Jonathan Taylor Thomas': 1, 'Anthony Hopkins': 11, 'Viggo Mortensen': 8, 'Rene Russo': 1, 'Louis C.K.': 1, 'Sean Connery': 19, 'Jeff Goldblum': 3, 'Clive Owen': 6, 'Stellan Skarsgård': 2, 'Matthew Broderick': 8, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 25 of 62 FinalProject 25/08/2018, 930 PM
'Emma Roberts': 5, "Chris O'Donnell": 2, 'Katherine Heigl': 4, 'Ryan Newman': 1, 'Mickey Rourke': 5, 'Lou Taylor Pucci': 2, 'Emily Browning': 2, 'Dustin Hoffman': 6, 'Jason Sudeikis': 2, 'Dan Castellaneta': 1, 'Kip Pardue': 2, 'Maï Anh Le': 1, 'Bryce Dallas Howard': 3, 'Tom Kenny': 2, 'Samuel L. Jackson': 15, 'Paul Giamatti': 4, 'Sanaa Lathan': 2, 'Gerard Butler': 13, 'Tom Hiddleston': 1, 'Ed Harris': 3, 'Michael Douglas': 13, 'Luke Evans': 1, 'Claire Danes': 3, 'Kate Beckinsale': 6, 'Julianne Hough': 2, 'Jason Statham': 14, 'Chris Klein': 2, 'Morgan Freeman': 10, 'Chris Rock': 5, 'Lea Michele': 1, 'Sharon Stone': 3, 'Kellan Lutz': 1, 'Wesley Snipes': 7, 'Al Pacino': 13, 'Benjamin Walker': 1, 'David Duchovny': 6, 'Colin Firth': 3, 'Aaron Paul': 1, 'Daniel Day-Lewis': 5, 'Tim Allen': 9, "Jack O'Connell": 1, 'Clint Eastwood': 13, 'Sacha Baron Cohen': 3, 'Quvenzhané Wallis': 2, 'Patrick Swayze': 3, 'Meg Ryan': 8, 'Jonah Bobo': 1, 'Barney Clark': 1, 'Jennifer Garner': 4, 'Jason Clarke': 1, 'Ben Whishaw': 1, 'Marlon Wayans': 4, 'Russell Brand': 1, 'Zach Braff': 3, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 26 of 62 FinalProject 25/08/2018, 930 PM
'Woody Allen': 11, "Dylan O'Brien": 2, 'Joaquin Phoenix': 9, 'Thomas Jane': 5, 'Michael Jackson': 1, "Jerry O'Connell": 2, 'Dakota Fanning': 4, 'Kodi Smit-McPhee': 2, 'Steven Seagal': 6, 'Sigourney Weaver': 10, 'Josh Brolin': 5, 'Jeff Daniels': 5, 'Penelope Ann Miller': 1, 'Kate Hudson': 6, 'Bill Murray': 10, 'Ice Cube': 11, 'Paul Bettany': 2, 'Laurence Fishburne': 4, 'James Spader': 4, 'Lily Collins': 1, 'Jennifer Connelly': 4, 'Gabriel Macht': 1, 'Aaron Kwok': 1, 'Benjamin Bratt': 1, 'Mark Addy': 1, 'Hugh Grant': 7, 'Bryan Cranston': 2, 'Irene Bedard': 1, 'Christopher Reeve': 4, 'Jason Biggs': 6, 'Tina Fey': 3, 'Christina Ricci': 1, 'Jennifer Lopez': 10, 'Uma Thurman': 5, 'Madonna': 4, 'Stephen Lang': 2, 'Ray Liotta': 2, 'Ricky Gervais': 3, 'Brady Corbet': 1, 'Cher': 3, 'Audrey Tautou': 3, 'James Mason': 1, 'Gene Hackman': 5, 'Sean Penn': 9, 'Ryan Phillippe': 5, 'Oprah Winfrey': 1, 'Jessica Chastain': 3, 'Jessica Alba': 6, 'Johnny Knoxville': 6, 'Olivia Wilde': 3, 'Seann William Scott': 2, 'Courteney Cox': 2, 'Danny DeVito': 3, 'Joel Courtney': 1, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 27 of 62 FinalProject 25/08/2018, 930 PM
'Jonah Hill': 3, 'Laura Linney': 6, 'Natalie Portman': 6, 'Lindsay Lohan': 5, 'Richard Gere': 12, 'Alex Pettyfer': 4, 'James Badge Dale': 1, 'Diego Luna': 1, 'Demi Moore': 5, 'Radha Mitchell': 2, 'Richard Armitage': 1, 'Zach Galligan': 2, 'Renée Zellweger': 5, 'Taylor Lautner': 2, 'Rain': 1, 'Gaspard Ulliel': 1, 'Saoirse Ronan': 4, 'Eli Marienthal': 1, 'Kevin Spacey': 9, 'Danny McBride': 1, 'Joe Mantegna': 1, 'Keira Knightley': 7, 'David Caruso': 2, 'Alden Ehrenreich': 1, 'Garry Shandling': 1, 'Kristin Kreuk': 2, 'Jet Li': 8, 'Andrew Dice Clay': 1, 'Tom Sturridge': 1, 'Sharlto Copley': 2, 'Lochlyn Munro': 1, 'Cuba Gooding Jr.': 8, 'Elizabeth Hurley': 1, 'Aamir Khan': 2, 'Drew Barrymore': 11, 'Donatas Banionis': 1, 'George Carlin': 1, 'Laurence Olivier': 2, 'Pamela Anderson': 1, 'Anne Hathaway': 9, 'Susan Sarandon': 4, 'Anna Faris': 4, 'Piper Perabo': 2, 'Lucille Ball': 1, 'Kenan Thompson': 1, 'Queen Latifah': 4, 'Hal Scardino': 1, 'Blake Lively': 3, 'Rowan Atkinson': 3, 'Kyle MacLachlan': 1, 'Evan Rachel Wood': 3, 'Carter Jenkins': 1, 'Billy Zane': 2, 'Treat Williams': 1, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 28 of 62 FinalProject 25/08/2018, 930 PM
'Derek Luke': 2, 'Chow Yun-fat': 4, 'Javier Bardem': 4, 'Charlie Sheen': 4, 'Mel Blanc': 1, 'Kris Kristofferson': 1, 'Zac Efron': 10, 'Elizabeth Taylor': 2, 'Salma Hayek': 2, 'Ashley Judd': 4, 'Barbra Streisand': 2, 'Timothy Dalton': 2, 'Amanda Seyfried': 3, 'Bob Hoskins': 4, 'Kate Bosworth': 5, 'Dany Boon': 1, 'Eminem': 1, 'Jamel Debbouze': 1, 'Ralph Macchio': 1, 'Scarlett Johansson': 5, 'Dakota Johnson': 2, 'Patrick Wilson': 8, 'David Arquette': 7, 'Chadwick Boseman': 2, 'Kevin Hart': 4, 'Gwyneth Paltrow': 4, 'Bobby Campo': 1, 'Gregory Smith': 1, 'Michael Jai White': 3, 'Jim Caviezel': 5, 'Jason Bateman': 9, 'Rudy Youngblood': 1, 'Topher Grace': 3, 'Patrick Dempsey': 1, 'Christopher Walken': 4, 'Steven Pasquale': 1, 'Macaulay Culkin': 3, 'Emma Bell': 1, 'Seth MacFarlane': 1, 'Thomas Horn': 1, 'Rachel McAdams': 4, '50 Cent': 1, 'Anthony Rapp': 1, 'Kim Basinger': 2, 'Marlon Brando': 3, 'Catherine Deneuve': 2, 'Hilary Swank': 5, 'Harvey Keitel': 3, 'Zoe Saldana': 1, 'Jessalyn Gilsig': 1, 'Martin Henderson': 1, 'Elizabeth Berkley': 1, 'Kirsten Dunst': 10, 'Chevy Chase': 6, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 29 of 62 FinalProject 25/08/2018, 930 PM
'Ashley Olsen': 1, 'Michelle Pfeiffer': 2, 'Stephen Dorff': 4, 'M. Emmet Walsh': 1, 'Jean-Claude Van Damme': 10, 'Ben Foster': 2, 'Devon Sawa': 3, 'Jean Reno': 3, 'Cillian Murphy': 4, 'Jonny Lee Miller': 1, 'Tim Robbins': 6, 'Kuno Becker': 2, 'Vanessa Paradis': 1, 'Brandon Lee': 1, 'Prabhas': 1, 'Diane Keaton': 4, 'Charlie Tahan': 1, 'Nathan Fillion': 3, 'Chang Chen': 1, 'Tony Leung Chiu-Wai': 2, 'Robert Pattinson': 2, 'Carrie-Anne Moss': 2, 'Gabourey Sidibe': 1, 'James Van Der Beek': 3, 'Ryan Cartwright': 1, 'Rob Brown': 1, 'Chloë Grace Moretz': 3, 'Michael B. Jordan': 2, 'Abigail Breslin': 3, 'Daniel Brühl': 2, 'Julianne Moore': 8, 'Vasily Stepanov': 1, 'Ethan Hawke': 12, 'Bette Midler': 4, 'Andy Samberg': 2, 'Donnie Yen': 3, 'Charlie Cox': 1, 'Alexa PenaVega': 3, 'Jennifer Aniston': 3, 'William Shatner': 7, 'Jim Sturgess': 1, 'Amy Schumer': 1, 'Bernie Mac': 2, 'Ralph Fiennes': 7, 'Michael Angarano': 2, 'Kevin Kline': 8, 'Natasha Henstridge': 3, 'John Saxon': 1, 'Diane Lane': 5, 'Justin Timberlake': 3, 'Emma Thompson': 3, 'Bill Nighy': 3, 'Jon Heder': 3, 'Walter Matthau': 1, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 30 of 62 FinalProject 25/08/2018, 930 PM
'Adrien Brody': 4, 'Keisha Castle-Hughes': 2, 'Elisha Cuthbert': 2, 'Kiefer Sutherland': 3, 'Stuart Townsend': 2, 'Kevin Peter Hall': 1, 'Sam J. Jones': 1, 'Tyler Perry': 9, 'Jeffrey Dean Morgan': 3, 'Drake Bell': 3, 'Portia de Rossi': 1, 'Sharni Vinson': 1, 'Ken Marshall': 1, 'Danny Glover': 2, 'Emily Blunt': 2, 'Ray Stevenson': 1, 'Angus Macfadyen': 1, 'Damian Chapa': 1, 'Julia Ormond': 1, 'Rebecca Romijn': 1, 'Anthony Quinn': 2, 'Juliette Binoche': 2, 'Penélope Cruz': 4, 'Yuria Nara': 1, 'Scott Eastwood': 3, 'Brianne Siddall': 1, 'Kathryn McCormick': 1, 'Mark Hamill': 3, 'Rhona Mitra': 1, 'Jim Belushi': 1, 'Kristen Wiig': 2, 'Patricia Arquette': 1, 'Chris Brown': 1, 'Kyle Catlett': 1, 'Jason Behr': 1, 'Whoopi Goldberg': 3, 'Scott Bakula': 1, 'James Purefoy': 2, 'Martin Sheen': 2, 'Richard Dreyfuss': 4, 'Roger Moore': 7, 'Ed Helms': 1, 'Catherine Zeta-Jones': 2, 'Forest Whitaker': 5, 'Raúl Juliá': 1, 'Goldie Hawn': 3, 'Miley Cyrus': 3, 'E.G. Daily': 2, 'Nick Nolte': 3, 'Christine Cavanaugh': 1, 'Jason Segel': 4, 'Will Arnett': 2, 'Shad Moss': 2, 'Leslie Nielsen': 3, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 31 of 62 FinalProject 25/08/2018, 930 PM
'Peter Sallis': 1, 'Frankie Muniz': 5, 'Sean Hayes': 1, 'Alison Lohman': 2, 'Michael Caine': 7, 'Rick Malambri': 1, 'Kristen Connolly': 1, 'Sean Maguire': 1, 'Rick Moranis': 1, 'Robin Shou': 1, 'Christopher Plummer': 4, 'Julia Stiles': 4, 'Jim Cummings': 3, 'Mimi Rogers': 1, 'Brittany Murphy': 2, 'Lea Thompson': 1, 'Cole Hauser': 2, 'Luke Wilson': 6, 'Anton Yelchin': 4, 'Annette Bening': 2, 'Greg Kinnear': 4, 'Mandy Moore': 3, 'Hayden Panettiere': 3, 'Steve Howey': 1, 'Cecilia Cheung': 1, 'Jaime Pressly': 1, 'Maxime Godart': 1, 'Christoph Maria Herbst': 1, 'Joseph Fiennes': 2, 'Tim Roth': 2, 'Maksim Chukharyov': 1, 'John Malkovich': 2, 'Anna Kendrick': 4, 'Michael Sheen': 2, 'Matthew Perry': 2, 'Loren Dean': 1, 'Brad Dourif': 1, 'Scott Weinger': 1, "O'Shea Jackson Jr.": 1, 'Demetri Martin': 1, 'Sarah Polley': 3, 'Shun Oguri': 1, 'Aaron Taylor-Johnson': 3, 'Winona Ryder': 3, 'Philippe Labro': 1, 'Amber Valletta': 1, 'Martin Short': 1, 'Tenzin Thuthob Tsarong': 1, 'Kelan Pannell': 1, 'Judy Davis': 1, 'Omar Metwally': 1, 'Alexis Bledel': 4, 'Bill Pullman': 2, 'Fred Ward': 1, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 32 of 62 FinalProject 25/08/2018, 930 PM
'Jamie Campbell Bower': 1, 'Barret Oliver': 1, 'Rufus Sewell': 1, 'Fairuza Balk': 1, 'LL Cool J': 1, 'Joseph Kaiser': 1, 'Jamie Lee Curtis': 3, 'Dirk Bogarde': 1, 'Ali Larter': 1, 'Jesse Bradford': 3, 'Christopher Lambert': 5, 'Michelle Monaghan': 2, 'Whitney Houston': 2, 'Emma Stone': 2, 'Benedict Cumberbatch': 2, 'Jason Flemyng': 2, 'Robert Englund': 7, 'Debi Derryberry': 1, 'Lizzy Caplan': 1, 'Paige Turco': 2, 'Gregory Peck': 5, 'Mary Elizabeth Winstead': 2, 'John Lone': 1, 'Lacey Chabert': 1, 'Eddie Griffin': 4, 'Amber Tamblyn': 1, 'Jon Hamm': 1, 'Amanda Bynes': 3, 'Ray Wise': 1, 'Dane Cook': 3, 'Johnny Messner': 1, 'Ed Gale': 1, 'Martin Balsam': 1, 'Victoria Beckham': 1, 'Shoshana Bush': 1, 'Paul Hogan': 3, 'Woody Harrelson': 3, 'Michelle Trachtenberg': 2, 'Ashton Kutcher': 6, 'Taron Egerton': 1, 'Katie Holmes': 3, 'Scott Mechlowicz': 2, 'Lewis Black': 1, 'Martin Landau': 2, 'Shawn Ashmore': 1, 'Max Thieriot': 1, 'Sara Paxton': 2, 'Emily Watson': 1, 'Steve Railsback': 1, 'Diane Kruger': 2, 'Shirley MacLaine': 3, 'Brian Bosworth': 1, 'Tanya Roberts': 1, 'Nick Cannon': 3, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 33 of 62 FinalProject 25/08/2018, 930 PM
'Lori Petty': 1, 'Anthony Anderson': 1, 'Kristanna Loken': 1, 'Erica Linz': 1, 'Billy Crudup': 3, 'Geoffrey Rush': 5, 'Yuri Lowenthal': 1, 'François Cluzet': 2, 'Helen Mirren': 7, 'Jérôme Deschamps': 1, 'Anna Bolshova': 1, 'Michael Fassbender': 5, 'Rod Steiger': 1, 'Cam Gigandet': 1, 'Adam Brody': 1, 'Jennifer Love Hewitt': 3, 'Orlando Jones': 1, 'Josh Duhamel': 2, 'Steve Whitmire': 1, 'Diana Ross': 1, 'Elisabeth Shue': 2, 'Vincent Price': 2, 'Gabriel Byrne': 3, 'Takuya Kimura': 1, 'Ryan Gosling': 9, 'Steve Zahn': 3, 'Aneurin Barnard': 1, 'Gina Carano': 1, 'Lorraine Gary': 1, 'Mel Brooks': 4, 'Rob Schneider': 3, 'Roma Downey': 1, 'Zachary Gordon': 3, 'Kevin Smith': 1, 'Leelee Sobieski': 2, 'Rachael Leigh Cook': 2, 'Richard E. Grant': 1, 'Jason Schwartzman': 3, 'Robert John Burke': 2, 'Michael York': 2, 'Julie Andrews': 3, 'Ed Skrein': 1, 'Carice van Houten': 1, 'Frances Conroy': 1, 'Romain Duris': 2, 'Jack Lemmon': 3, 'Juan José Campanella': 1, 'Ellen Page': 3, 'Trey Parker': 3, 'Matthew Macfadyen': 1, 'Kimberly Elise': 3, 'Sean Faris': 2, 'Emily Bergl': 1, 'John Krasinski': 1, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 34 of 62 FinalProject 25/08/2018, 930 PM
'John Hurt': 2, 'Burt Reynolds': 2, 'Jennifer Jason Leigh': 2, 'Shawn Wayans': 1, 'Chiwetel Ejiofor': 4, 'Emilia Clarke': 1, 'Alyson Hannigan': 1, 'Harriet Owen': 1, 'David Oyelowo': 2, 'Emily Deschanel': 1, 'Vera Farmiga': 3, 'Thomas Haden Church': 2, 'Kal Penn': 3, 'Mark Ruffalo': 2, 'Sarah Michelle Gellar': 6, 'Angela Bassett': 2, 'Maximilian Schell': 1, 'Chris Riggi': 1, 'Alexandra Daddario': 1, 'Simon Rex': 1, 'Lee Marvin': 2, 'Tom Felton': 1, 'Neil Patrick Harris': 1, 'Matt Dillon': 4, 'Dylan Walsh': 1, 'Shannyn Sossamon': 2, 'Sally Field': 1, 'Simon Pegg': 4, 'Alice Eve': 1, 'Selena Gomez': 1, 'Jon Foster': 1, 'Tom Selleck': 2, 'Steven Strait': 2, 'Jimmy Bennett': 1, 'James Woods': 5, 'Anthony Perkins': 1, 'Jane Fonda': 3, 'Billy Bob Thornton': 5, 'Adelaide Clemens': 1, 'Holly Hunter': 3, 'Stephen Chow': 3, 'Khalid Abdalla': 2, 'Michael Moore': 5, 'Max von Sydow': 2, 'Matt Lanter': 1, 'Columbus Short': 2, 'Tiffany Dupont': 1, 'John Cena': 2, 'Victor Wong': 1, 'Casey Affleck': 5, 'Jon Voight': 2, 'Cedric the Entertainer': 2, 'Nia Vardalos': 3, 'Daniel Tay': 1, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 35 of 62 FinalProject 25/08/2018, 930 PM
'Josh Holloway': 1, 'Kevin Farley': 1, 'Danny Trejo': 2, 'Crispin Glover': 2, 'Allan Corduner': 1, 'Jakob Salvati': 1, 'Christian Slater': 3, 'Vanessa Hudgens': 1, 'Oscar Isaac': 3, 'Paul Gross': 2, 'Aaron Abrams': 1, 'Philip Seymour Hoffman': 4, 'Yōji Matsuda': 1, 'Grégori Derangère': 1, 'Alex Briley': 1, 'Lisa Kudrow': 1, 'Jonathan Rhys Meyers': 2, 'Christopher Lloyd': 2, 'Anne Suzuki': 1, 'Jason Scott Lee': 1, 'Christian Clavier': 1, 'Sammo Hung': 1, 'Jeremy Suarez': 1, 'Abhinay Vaddi': 1, 'Melissa Leo': 2, 'Martina Gedeck': 2, 'Hilary Duff': 4, 'Tony Shalhoub': 1, "Erin O'Brien": 1, 'Dominic Cooper': 1, 'Timothy Olyphant': 2, 'Rumi Hiiragi': 1, 'Andy Lau': 1, 'Josh Zuckerman': 1, 'Sophia Loren': 1, 'Viola Davis': 1, 'Darci Kistler': 1, 'Simon Baker': 1, 'Lau Ching-Wan': 2, 'John Corbett': 1, 'F. Murray Abraham': 1, 'Brittany Snow': 1, 'Kathleen Turner': 3, 'J.J. Johnson': 1, 'Adrienne Barbeau': 2, 'AnnaSophia Robb': 1, 'Alan Arkin': 1, 'Nicholas Rowe': 1, 'Kay Panabaker': 1, 'Amanda Schull': 1, 'Shelley Long': 1, 'Michael Gambon': 1, 'Peter MacNicol': 1, 'Tadanobu Asano': 1, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 36 of 62 FinalProject 25/08/2018, 930 PM
'Mark Strong': 1, 'Barry Bostwick': 1, 'Chi Cao': 1, 'Michael Shannon': 5, 'Jeremy Irvine': 2, 'Ursina Lardi': 1, "Emily Roya O'Brien": 1, 'Dane DeHaan': 3, 'Tom Berenger': 4, 'Lori Cardille': 1, 'Jason Momoa': 1, 'Briana Evigan': 1, 'Don Cheadle': 1, 'Audrey Hepburn': 2, 'Jake Johnson': 1, 'Erik Stolhanske': 1, 'Donald Pleasence': 4, 'Molly Shannon': 2, 'Terrence Howard': 2, 'Tobin Bell': 6, 'Aaron Stanford': 2, 'T.I.': 1, 'Bill Paxton': 2, 'Laura Regan': 1, 'Larry the Cable Guy': 2, 'Kevin Clash': 1, 'Charlton Heston': 2, 'Jane Levy': 2, 'Rutina Wesley': 1, 'Tippi Hedren': 1, 'Vincent Lindon': 1, 'Jan-Michael Vincent': 1, 'Ashley Greene': 1, 'Anna Chlumsky': 1, 'Paul Newman': 8, 'Breckin Meyer': 2, 'Jean Dujardin': 1, 'Odette Annable': 1, 'Jordana Brewster': 2, 'Adam Greaves-Neal': 1, 'Dana Carvey': 1, 'Ivana Baquero': 1, 'Michael Clarke Duncan': 2, 'Tyrese Gibson': 1, 'Minka Kelly': 1, 'Cloris Leachman': 1, 'Joakim Nätterqvist': 1, 'Craig Bierko': 1, 'Ja Rule': 1, 'Giuseppe Andrews': 1, "Shaquille O'Neal": 1, 'Marion Cotillard': 1, 'Tom Arnold': 1, 'Kad Merad': 1, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 37 of 62 FinalProject 25/08/2018, 930 PM
'Nathaniel Brown': 1, 'Alicia Silverstone': 2, 'Miguel A. Núñez, Jr.': 1, 'Simon Abkarian': 1, 'William Hurt': 1, 'Park Joong-hoon': 1, 'Sissy Spacek': 1, 'Camilla Belle': 2, 'Adam Scott': 1, 'Chyler Leigh': 1, 'Joshua Jackson': 3, 'Eddie Redmayne': 1, "Peter O'Toole": 1, 'Scout Taylor-Compton': 1, 'Garret Dillahunt': 1, 'Debra Messing': 1, 'Cary Elwes': 2, 'Imogen Poots': 1, 'Chris Warren, Jr.': 1, 'Kim Director': 1, 'Robin Tunney': 1, 'Joey King': 1, 'Tim McGraw': 1, 'Michael Bailey Smith': 1, 'Jennifer Morrison': 1, 'Jordan Peele': 1, 'David Keith': 1, 'Tom Green': 1, 'Phil Vischer': 2, 'Bono': 1, 'André Benjamin': 1, 'Barry Pepper': 1, 'Edward Burns': 3, 'Jonathan Pryce': 1, "Jodi Lyn O'Keefe": 1, 'Rupert Everett': 1, 'Campbell Scott': 2, 'Craig Robinson': 1, 'Rainn Wilson': 2, 'Larry David': 1, 'Susan Ward': 1, 'Agnes Bruckner': 1, 'Gemma Jones': 1, 'Carey Mulligan': 2, 'Daryl Hannah': 2, 'Melanie Griffith': 2, 'Thomas Stroppel': 1, 'Brigitte Helm': 1, 'David Belle': 1, 'Andy García': 3, 'Shu Qi': 1, 'Vladimir Garin': 1, 'Tony Jaa': 2, 'Dolph Lundgren': 5, http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 38 of 62 FinalProject 25/08/2018, 930 PM
'Elias Koteas': 1, 'Matt LeBlanc': 1, 'Anna Friel': 1, 'Jake T. Austin': 1, 'Bruce Payne': 1, 'Rodrigo de la Serna': 1, 'Linus Roache': 2, 'Kristin Scott Thomas': 1, 'Dev Patel': 2, 'María Valverde': 1, 'Leon Robinson': 1, 'Jensen Ackles': 1, 'Alicia Witt': 1, 'Klaus Maria Brandauer': 1, 'Janet Jackson': 1, 'Linda Blair': 2, 'Tom Everett Scott': 2, 'Liza Minnelli': 1, 'Alfre Woodard': 1, 'Kane Hodder': 5, 'Monica Potter': 1, 'Victoria Justice': 1, 'Mathieu Amalric': 2, 'Eliza Dushku': 1, 'Jessica Biel': 1, 'Timothy Spall': 1, 'André Dussollier': 1, 'Ulrich Tukur': 1, 'Michelle Yeoh': 1, 'Anna Paquin': 3, 'Diora Baird': 1, 'Madeline Carroll': 1, 'Rob Corddry': 1, 'Bruno Ganz': 1, 'Justin Bieber': 1, 'Emilio Estevez': 3, 'DJ Qualls': 1, 'Loretta Devine': 1, 'Alex Vincent': 1, 'Domhnall Gleeson': 2, 'Vivica A. Fox': 2, 'Teo Halm': 1, 'Ken Watanabe': 1, 'Jada Pinkett Smith': 2, 'Brie Larson': 1, 'Norm Macdonald': 2, 'Usher Raymond': 1, 'Steve Buscemi': 3, 'Daniel Auteuil': 1, 'Thomas Ian Griffith': 1, 'Peter Mullan': 2, 'Olivia Taylor Dudley': 1, 'Nick Frost': 1, ...}) http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 39 of 62 FinalProject 25/08/2018, 930 PM
In [40]: #Use the count to sort main_1 and save in sorted_first_main_actor sorted_first_main_actor = [] from operator import itemgetter for key, value in sorted(main_1.items(), key = itemgetter(1), rever se = True): sorted_first_main_actor.append(key) sorted_first_main_actor
Out[40]: ['Bruce Willis', 'Robert De Niro', 'Nicolas Cage', 'Johnny Depp', 'Denzel Washington', 'Tom Hanks', 'Tom Cruise', 'Arnold Schwarzenegger', 'Matt Damon', 'Adam Sandler', 'Ben Stiller', 'George Clooney', 'John Travolta', 'Eddie Murphy', 'Mark Wahlberg', 'Jim Carrey', 'Sandra Bullock', 'Sylvester Stallone', 'Harrison Ford', 'Kevin Costner', 'Sean Connery', 'Will Ferrell', 'Robin Williams', 'Brad Pitt', 'Christian Bale', 'Ben Affleck', 'Will Smith', 'Leonardo DiCaprio', 'Keanu Reeves', 'Dwayne Johnson', 'Nicole Kidman', 'Meryl Streep', 'Matthew McConaughey', 'Pierce Brosnan', 'Mel Gibson', 'Liam Neeson', 'Julia Roberts', 'Samuel L. Jackson', 'John Cusack', 'Kurt Russell', 'Jason Statham', 'Russell Crowe', 'Owen Wilson', 'Antonio Banderas',
 http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 40 of 62 FinalProject 25/08/2018, 930 PM
'Jeff Bridges', 'Jackie Chan', 'Jack Nicholson', 'Gerard Butler', 'Michael Douglas', 'Al Pacino', 'Clint Eastwood', 'Robert Downey Jr.', 'Jake Gyllenhaal', 'Angelina Jolie', 'Ewan McGregor', 'Richard Gere', 'Ethan Hawke', 'Vin Diesel', 'Seth Rogen', 'Brendan Fraser', 'Martin Lawrence', 'Cameron Diaz', 'Steve Martin', 'Milla Jovovich', 'Anthony Hopkins', 'Woody Allen', 'Ice Cube', 'Drew Barrymore', 'Hugh Jackman', 'Ryan Reynolds', 'Steve Carell', 'Mike Myers', 'Colin Farrell', 'Jack Black', 'Elijah Wood', 'Morgan Freeman', 'Sigourney Weaver', 'Bill Murray', 'Jennifer Lopez', 'Zac Efron', 'Kirsten Dunst', 'Jean-Claude Van Damme', 'Naomi Watts', 'Dennis Quaid', 'Paul Walker', 'Tommy Lee Jones', 'Jesse Eisenberg', 'Reese Witherspoon', 'Val Kilmer', 'Tim Allen', 'Joaquin Phoenix', 'Sean Penn', 'Kevin Spacey', 'Anne Hathaway', 'Jason Bateman', 'Tyler Perry', 'Ryan Gosling', 'Daniel Craig', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 41 of 62 FinalProject 25/08/2018, 930 PM
'Chris Evans', 'Shia LaBeouf', 'Josh Hartnett', 'Jennifer Lawrence', 'Edward Norton', 'Paul Rudd', 'Jamie Foxx', 'Joseph Gordon-Levitt', 'Robert Redford', 'Freddie Prinze Jr.', 'Bradley Cooper', 'Viggo Mortensen', 'Matthew Broderick', 'Meg Ryan', 'Jet Li', 'Cuba Gooding Jr.', 'Patrick Wilson', 'Julianne Moore', 'Kevin Kline', 'Paul Newman', 'Daniel Radcliffe', 'James Franco', 'Kristen Stewart', 'Cate Blanchett', 'Patrick Stewart', 'Michael J. Fox', 'Emile Hirsch', 'Jude Law', 'Aaron Eckhart', 'Vince Vaughn', 'Wesley Snipes', 'Hugh Grant', 'Keira Knightley', 'David Arquette', 'William Shatner', 'Ralph Fiennes', 'Roger Moore', 'Michael Caine', 'Robert Englund', 'Helen Mirren', 'Chris Pine', 'James McAvoy', 'Ben Kingsley', 'Tom Hardy', 'Sam Rockwell', 'Channing Tatum', 'Eric Bana', 'Jason Lee', 'Jodie Foster', 'Kevin Bacon', 'Heath Ledger', 'Alec Baldwin', 'Clive Owen', 'Dustin Hoffman', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 42 of 62 FinalProject 25/08/2018, 930 PM
'Kate Beckinsale', 'David Duchovny', 'Steven Seagal', 'Kate Hudson', 'Jason Biggs', 'Jessica Alba', 'Johnny Knoxville', 'Laura Linney', 'Natalie Portman', 'Chevy Chase', 'Tim Robbins', 'Luke Wilson', 'Ashton Kutcher', 'Sarah Michelle Gellar', 'Tobin Bell', 'John Wayne', 'Tobey Maguire', 'Kate Winslet', 'Gary Oldman', 'John C. Reilly', 'Chris Hemsworth', 'Warren Beatty', 'Halle Berry', 'Kenneth Branagh', 'Amy Adams', 'James Marsden', 'Dan Aykroyd', 'Guy Pearce', 'Charlize Theron', 'Judi Dench', 'Emma Roberts', 'Mickey Rourke', 'Chris Rock', 'Daniel Day-Lewis', 'Thomas Jane', 'Josh Brolin', 'Jeff Daniels', 'Uma Thurman', 'Gene Hackman', 'Ryan Phillippe', 'Lindsay Lohan', 'Demi Moore', 'Renée Zellweger', 'Kate Bosworth', 'Scarlett Johansson', 'Jim Caviezel', 'Hilary Swank', 'Diane Lane', 'Forest Whitaker', 'Frankie Muniz', 'Christopher Lambert', 'Gregory Peck', 'Geoffrey Rush', 'Michael Fassbender', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 43 of 62 FinalProject 25/08/2018, 930 PM
'James Woods', 'Billy Bob Thornton', 'Michael Moore', 'Casey Affleck', 'Michael Shannon', 'Dolph Lundgren', 'Kane Hodder', 'Bruce Campbell', 'Sam Worthington', 'Kristen Bell', 'Ray Winstone', 'Jamie Bell', 'Jeremy Renner', 'John Goodman', 'Miles Teller', 'Shailene Woodley', 'Hank Azaria', 'Freddie Highmore', 'Logan Lerman', 'Ray Romano', 'Roy Scheider', 'Hayden Christensen', 'Michael Keaton', 'Robert Duvall', 'Kevin James', 'Katherine Heigl', 'Paul Giamatti', 'Jennifer Garner', 'Marlon Wayans', 'Dakota Fanning', 'Laurence Fishburne', 'James Spader', 'Jennifer Connelly', 'Christopher Reeve', 'Madonna', 'Alex Pettyfer', 'Saoirse Ronan', 'Susan Sarandon', 'Anna Faris', 'Queen Latifah', 'Chow Yun-fat', 'Javier Bardem', 'Charlie Sheen', 'Ashley Judd', 'Bob Hoskins', 'Kevin Hart', 'Gwyneth Paltrow', 'Christopher Walken', 'Rachel McAdams', 'Stephen Dorff', 'Cillian Murphy', 'Diane Keaton', 'Bette Midler', 'Adrien Brody', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 44 of 62 FinalProject 25/08/2018, 930 PM
'Penélope Cruz', 'Richard Dreyfuss', 'Jason Segel', 'Christopher Plummer', 'Julia Stiles', 'Anton Yelchin', 'Greg Kinnear', 'Anna Kendrick', 'Alexis Bledel', 'Eddie Griffin', 'Mel Brooks', 'Chiwetel Ejiofor', 'Matt Dillon', 'Simon Pegg', 'Philip Seymour Hoffman', 'Hilary Duff', 'Tom Berenger', 'Donald Pleasence', 'Shah Rukh Khan', 'Akshay Kumar', 'Gael García Bernal', 'Burt Lancaster', 'Katie Featherston', 'Henry Cavill', 'Martin Freeman', 'Andrew Garfield', 'Chris Pratt', 'Idris Elba', 'Chris Tucker', 'Andy Serkis', 'Jay Baruchel', 'Ian McKellen', 'Paula Patton', 'Benicio del Toro', 'Seth Green', 'Melissa McCarthy', 'Josh Lucas', 'Donald Sutherland', 'Megan Fox', 'Orlando Bloom', 'David Spade', 'Rachel Weisz', 'Albert Brooks', 'Craig T. Nelson', 'Geena Davis', 'Glenn Close', 'Michael Cera', 'Jeff Goldblum', 'Bryce Dallas Howard', 'Ed Harris', 'Claire Danes', 'Sharon Stone', 'Colin Firth', 'Sacha Baron Cohen', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 45 of 62 FinalProject 25/08/2018, 930 PM
'Patrick Swayze', 'Zach Braff', 'Tina Fey', 'Ricky Gervais', 'Cher', 'Audrey Tautou', 'Jessica Chastain', 'Olivia Wilde', 'Danny DeVito', 'Jonah Hill', 'Blake Lively', 'Rowan Atkinson', 'Evan Rachel Wood', 'Amanda Seyfried', 'Michael Jai White', 'Topher Grace', 'Macaulay Culkin', 'Marlon Brando', 'Harvey Keitel', 'Devon Sawa', 'Jean Reno', 'Nathan Fillion', 'James Van Der Beek', 'Chloë Grace Moretz', 'Abigail Breslin', 'Donnie Yen', 'Alexa PenaVega', 'Jennifer Aniston', 'Natasha Henstridge', 'Justin Timberlake', 'Emma Thompson', 'Bill Nighy', 'Jon Heder', 'Kiefer Sutherland', 'Jeffrey Dean Morgan', 'Drake Bell', 'Scott Eastwood', 'Mark Hamill', 'Whoopi Goldberg', 'Goldie Hawn', 'Miley Cyrus', 'Nick Nolte', 'Leslie Nielsen', 'Jim Cummings', 'Mandy Moore', 'Hayden Panettiere', 'Sarah Polley', 'Aaron Taylor-Johnson', 'Winona Ryder', 'Jamie Lee Curtis', 'Jesse Bradford', 'Amanda Bynes', 'Dane Cook', 'Paul Hogan', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 46 of 62 FinalProject 25/08/2018, 930 PM
'Woody Harrelson', 'Katie Holmes', 'Shirley MacLaine', 'Nick Cannon', 'Billy Crudup', 'Jennifer Love Hewitt', 'Gabriel Byrne', 'Steve Zahn', 'Rob Schneider', 'Zachary Gordon', 'Jason Schwartzman', 'Julie Andrews', 'Jack Lemmon', 'Ellen Page', 'Trey Parker', 'Kimberly Elise', 'Vera Farmiga', 'Kal Penn', 'Jane Fonda', 'Holly Hunter', 'Stephen Chow', 'Nia Vardalos', 'Christian Slater', 'Oscar Isaac', 'Kathleen Turner', 'Dane DeHaan', 'Joshua Jackson', 'Edward Burns', 'Andy García', 'Anna Paquin', 'Emilio Estevez', 'Steve Buscemi', 'Chris Cooper', 'William H. Macy', 'Melissa George', 'Paddy Considine', 'Dermot Mulroney', 'Eva Longoria', 'Michelle Williams', 'Hrithik Roshan', 'Spencer Tracy', 'Faye Dunaway', 'Rutger Hauer', 'Sid Haig', 'Julian Sands', 'Willem Dafoe', 'Catherine Keener', 'James Nesbitt', 'Natasha Lyonne', 'Rebecca Hall', 'Dennis Hopper', 'Clark Gable', 'Roddy McDowall', 'Kirby Heyborne', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 47 of 62 FinalProject 25/08/2018, 930 PM
'Randy Wayne', 'Taylor Kitsch', 'Zachary Levi', 'Brandon Routh', 'Mia Wasikowska', 'Billy Crystal', 'Garrett Hedlund', 'Nicholas Hoult', 'Mila Kunis', 'Britt Robertson', 'Brenton Thwaites', 'Ioan Gruffudd', 'Joel Kinnaman', 'Asa Butterfield', 'Ed Speleers', 'Josh Hutcherson', 'Casper Van Dien', 'Edgar Ramírez', 'Jamie Kennedy', 'Sarah Jessica Parker', 'John Leguizamo', 'Lily James', 'Sam Neill', 'Bill Hader', 'Haley Joel Osment', 'Gary Sinise', 'Elle Fanning', 'Helen Hunt', 'Zhang Ziyi', 'Karl Urban', 'Ron Perlman', 'Michael Jordan', 'Stellan Skarsgård', "Chris O'Donnell", 'Lou Taylor Pucci', 'Emily Browning', 'Jason Sudeikis', 'Kip Pardue', 'Tom Kenny', 'Sanaa Lathan', 'Julianne Hough', 'Chris Klein', 'Quvenzhané Wallis', "Dylan O'Brien", "Jerry O'Connell", 'Kodi Smit-McPhee', 'Paul Bettany', 'Bryan Cranston', 'Stephen Lang', 'Ray Liotta', 'Seann William Scott', 'Courteney Cox', 'Radha Mitchell', 'Zach Galligan', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 48 of 62 FinalProject 25/08/2018, 930 PM
'Taylor Lautner', 'David Caruso', 'Kristin Kreuk', 'Sharlto Copley', 'Aamir Khan', 'Laurence Olivier', 'Piper Perabo', 'Billy Zane', 'Derek Luke', 'Elizabeth Taylor', 'Salma Hayek', 'Barbra Streisand', 'Timothy Dalton', 'Dakota Johnson', 'Chadwick Boseman', 'Kim Basinger', 'Catherine Deneuve', 'Michelle Pfeiffer', 'Ben Foster', 'Kuno Becker', 'Tony Leung Chiu-Wai', 'Robert Pattinson', 'Carrie-Anne Moss', 'Michael B. Jordan', 'Daniel Brühl', 'Andy Samberg', 'Bernie Mac', 'Michael Angarano', 'Keisha Castle-Hughes', 'Elisha Cuthbert', 'Stuart Townsend', 'Danny Glover', 'Emily Blunt', 'Anthony Quinn', 'Juliette Binoche', 'Kristen Wiig', 'James Purefoy', 'Martin Sheen', 'Catherine Zeta-Jones', 'E.G. Daily', 'Will Arnett', 'Shad Moss', 'Alison Lohman', 'Brittany Murphy', 'Cole Hauser', 'Annette Bening', 'Joseph Fiennes', 'Tim Roth', 'John Malkovich', 'Michael Sheen', 'Matthew Perry', 'Bill Pullman', 'Michelle Monaghan', 'Whitney Houston', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 49 of 62 FinalProject 25/08/2018, 930 PM
'Emma Stone', 'Benedict Cumberbatch', 'Jason Flemyng', 'Paige Turco', 'Mary Elizabeth Winstead', 'Michelle Trachtenberg', 'Scott Mechlowicz', 'Martin Landau', 'Sara Paxton', 'Diane Kruger', 'François Cluzet', 'Josh Duhamel', 'Elisabeth Shue', 'Vincent Price', 'Leelee Sobieski', 'Rachael Leigh Cook', 'Robert John Burke', 'Michael York', 'Romain Duris', 'Sean Faris', 'John Hurt', 'Burt Reynolds', 'Jennifer Jason Leigh', 'David Oyelowo', 'Thomas Haden Church', 'Mark Ruffalo', 'Angela Bassett', 'Lee Marvin', 'Shannyn Sossamon', 'Tom Selleck', 'Steven Strait', 'Khalid Abdalla', 'Max von Sydow', 'Columbus Short', 'John Cena', 'Jon Voight', 'Cedric the Entertainer', 'Danny Trejo', 'Crispin Glover', 'Paul Gross', 'Jonathan Rhys Meyers', 'Christopher Lloyd', 'Melissa Leo', 'Martina Gedeck', 'Timothy Olyphant', 'Lau Ching-Wan', 'Adrienne Barbeau', 'Jeremy Irvine', 'Audrey Hepburn', 'Molly Shannon', 'Terrence Howard', 'Aaron Stanford', 'Bill Paxton', 'Larry the Cable Guy', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 50 of 62 FinalProject 25/08/2018, 930 PM
'Charlton Heston', 'Jane Levy', 'Breckin Meyer', 'Jordana Brewster', 'Michael Clarke Duncan', 'Alicia Silverstone', 'Camilla Belle', 'Cary Elwes', 'Phil Vischer', 'Campbell Scott', 'Rainn Wilson', 'Carey Mulligan', 'Daryl Hannah', 'Melanie Griffith', 'Tony Jaa', 'Linus Roache', 'Dev Patel', 'Linda Blair', 'Tom Everett Scott', 'Mathieu Amalric', 'Domhnall Gleeson', 'Vivica A. Fox', 'Jada Pinkett Smith', 'Norm Macdonald', 'Peter Mullan', 'Everett McGill', 'Roselyn Sánchez', 'John Cho', 'Joan Allen', 'Bruce Dern', 'Song Kang-ho', 'Joe Pesci', 'Jason London', 'Maggie Smith', 'Henry Thomas', 'Chris Messina', 'Chuck Norris', 'Eric Balfour', 'David Carradine', 'Jeremy Piven', 'Larenz Tate', 'Jon Favreau', 'Terence Stamp', 'Gillian Anderson', 'John Turturro', 'Vincent Gallo', 'Luke Perry', 'Sienna Guillory', 'Tom Skerritt', 'Shanley Caswell', 'Nia Long', 'Giovanni Ribisi', 'Steve Coogan', 'Lambert Wilson', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 51 of 62 FinalProject 25/08/2018, 930 PM
'James Corden', 'Thure Lindhardt', 'Jason Patric', 'Ranbir Kapoor', 'Melissa Joan Hart', 'Keke Palmer', 'Dave Chappelle', 'Patrick Huard', 'Jim Broadbent', 'Scott Adkins', 'Lauren German', 'Sam Hennings', 'Saif Ali Khan', 'Allison Miller', 'Omar Epps', 'Helena Bonham Carter', 'Wagner Moura', 'Lou Diamond Phillips', 'Brit Marling', 'Morris Chestnut', 'William Holden', 'Marc Singer', 'Aidan Quinn', 'Manuela Velasco', 'Thora Birch', 'Danny Aiello', 'Peter Sellers', "Brian O'Halloran", 'LisaRaye McCoy', 'Steve Guttenberg', 'Henry Fonda', 'Choi Min-sik', 'Amitabh Bachchan', 'Konstantin Khabenskiy', 'Betty Hutton', 'Ashley Bell', 'Toni Collette', 'Michael Parks', 'Ricky Schroder', 'Dan Futterman', 'Pete Postlethwaite', 'David Hewlett', 'Vivien Leigh', 'Fernanda Montenegro', 'Judy Garland', 'Ricardo Darín', 'Dominic Purcell', 'Mia Farrow', 'James Stewart', 'Gene Wilder', 'Greta Gerwig', 'Eric Stoltz', 'Luke Goss', 'Marilyn Monroe', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 52 of 62 FinalProject 25/08/2018, 930 PM
'Carly Schroeder', 'Franka Potente', 'Elizabeth Olsen', 'Alex Kendrick', 'Janet McTeer', 'Morgan Spurlock', 'Humphrey Bogart', 'Jean-Paul Belmondo', 'Aubrey Plaza', 'Adam Carolla', 'Edward Furlong', 'Mark Duplass', 'Jason Trost', 'Ben Barnes', 'Dakota Blue Richards', 'Raymond Ochoa', 'Kelly Macdonald', 'Ben Burtt', 'Alexander Skarsgård', 'William Moseley', 'Ed Asner', 'Amy Poehler', 'Neel Sethi', 'Scott Adsit', 'Liam Hemsworth', 'Hiroki Hasegawa', 'Skandar Keynes', 'Patton Oswalt', 'Jerry Seinfeld', 'Noah Ringer', 'Levi Miller', 'Ty Burrell', 'Malin Åkerman', 'Ruby Barnhill', 'Tom McGrath', 'Jim Parsons', 'Jaden Smith', 'D. B. Sweeney', 'Suraj Sharma', 'Noomi Rapace', 'Clovis Cornillac', 'Sullivan Stapleton', 'Roseanne Barr', 'Anika Noni Rose', 'Tom Hulce', 'Max Records', 'Emily Barclay', 'Noah Schnapp', 'Jack Huston', 'Lucas Black', 'Hal Holbrook', 'Chris Sanders', 'Stephen Dillane', 'Max Brebant', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 53 of 62 FinalProject 25/08/2018, 930 PM
'Charlie Rowe', 'James Cromwell', 'Heike Makatsch', 'Kit Harington', 'Jason Harris', 'Jonathan Taylor Thomas', 'Rene Russo', 'Louis C.K.', 'Ryan Newman', 'Dan Castellaneta', 'Maï Anh Le', 'Tom Hiddleston', 'Luke Evans', 'Lea Michele', 'Kellan Lutz', 'Benjamin Walker', 'Aaron Paul', "Jack O'Connell", 'Jonah Bobo', 'Barney Clark', 'Jason Clarke', 'Ben Whishaw', 'Russell Brand', 'Michael Jackson', 'Penelope Ann Miller', 'Lily Collins', 'Gabriel Macht', 'Aaron Kwok', 'Benjamin Bratt', 'Mark Addy', 'Irene Bedard', 'Christina Ricci', 'Brady Corbet', 'James Mason', 'Oprah Winfrey', 'Joel Courtney', 'James Badge Dale', 'Diego Luna', 'Richard Armitage', 'Rain', 'Gaspard Ulliel', 'Eli Marienthal', 'Danny McBride', 'Joe Mantegna', 'Alden Ehrenreich', 'Garry Shandling', 'Andrew Dice Clay', 'Tom Sturridge', 'Lochlyn Munro', 'Elizabeth Hurley', 'Donatas Banionis', 'George Carlin', 'Pamela Anderson', 'Lucille Ball', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 54 of 62 FinalProject 25/08/2018, 930 PM
'Kenan Thompson', 'Hal Scardino', 'Kyle MacLachlan', 'Carter Jenkins', 'Treat Williams', 'Mel Blanc', 'Kris Kristofferson', 'Dany Boon', 'Eminem', 'Jamel Debbouze', 'Ralph Macchio', 'Bobby Campo', 'Gregory Smith', 'Rudy Youngblood', 'Patrick Dempsey', 'Steven Pasquale', 'Emma Bell', 'Seth MacFarlane', 'Thomas Horn', '50 Cent', 'Anthony Rapp', 'Zoe Saldana', 'Jessalyn Gilsig', 'Martin Henderson', 'Elizabeth Berkley', 'Ashley Olsen', 'M. Emmet Walsh', 'Jonny Lee Miller', 'Vanessa Paradis', 'Brandon Lee', 'Prabhas', 'Charlie Tahan', 'Chang Chen', 'Gabourey Sidibe', 'Ryan Cartwright', 'Rob Brown', 'Vasily Stepanov', 'Charlie Cox', 'Jim Sturgess', 'Amy Schumer', 'John Saxon', 'Walter Matthau', 'Kevin Peter Hall', 'Sam J. Jones', 'Portia de Rossi', 'Sharni Vinson', 'Ken Marshall', 'Ray Stevenson', 'Angus Macfadyen', 'Damian Chapa', 'Julia Ormond', 'Rebecca Romijn', 'Yuria Nara', 'Brianne Siddall', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 55 of 62 FinalProject 25/08/2018, 930 PM
'Kathryn McCormick', 'Rhona Mitra', 'Jim Belushi', 'Patricia Arquette', 'Chris Brown', 'Kyle Catlett', 'Jason Behr', 'Scott Bakula', 'Ed Helms', 'Raúl Juliá', 'Christine Cavanaugh', 'Peter Sallis', 'Sean Hayes', 'Rick Malambri', 'Kristen Connolly', 'Sean Maguire', 'Rick Moranis', 'Robin Shou', 'Mimi Rogers', 'Lea Thompson', 'Steve Howey', 'Cecilia Cheung', 'Jaime Pressly', 'Maxime Godart', 'Christoph Maria Herbst', 'Maksim Chukharyov', 'Loren Dean', 'Brad Dourif', 'Scott Weinger', "O'Shea Jackson Jr.", 'Demetri Martin', 'Shun Oguri', 'Philippe Labro', 'Amber Valletta', 'Martin Short', 'Tenzin Thuthob Tsarong', 'Kelan Pannell', 'Judy Davis', 'Omar Metwally', 'Fred Ward', 'Jamie Campbell Bower', 'Barret Oliver', 'Rufus Sewell', 'Fairuza Balk', 'LL Cool J', 'Joseph Kaiser', 'Dirk Bogarde', 'Ali Larter', 'Debi Derryberry', 'Lizzy Caplan', 'John Lone', 'Lacey Chabert', 'Amber Tamblyn', 'Jon Hamm', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 56 of 62 FinalProject 25/08/2018, 930 PM
'Ray Wise', 'Johnny Messner', 'Ed Gale', 'Martin Balsam', 'Victoria Beckham', 'Shoshana Bush', 'Taron Egerton', 'Lewis Black', 'Shawn Ashmore', 'Max Thieriot', 'Emily Watson', 'Steve Railsback', 'Brian Bosworth', 'Tanya Roberts', 'Lori Petty', 'Anthony Anderson', 'Kristanna Loken', 'Erica Linz', 'Yuri Lowenthal', 'Jérôme Deschamps', 'Anna Bolshova', 'Rod Steiger', 'Cam Gigandet', 'Adam Brody', 'Orlando Jones', 'Steve Whitmire', 'Diana Ross', 'Takuya Kimura', 'Aneurin Barnard', 'Gina Carano', 'Lorraine Gary', 'Roma Downey', 'Kevin Smith', 'Richard E. Grant', 'Ed Skrein', 'Carice van Houten', 'Frances Conroy', 'Juan José Campanella', 'Matthew Macfadyen', 'Emily Bergl', 'John Krasinski', 'Shawn Wayans', 'Emilia Clarke', 'Alyson Hannigan', 'Harriet Owen', 'Emily Deschanel', 'Maximilian Schell', 'Chris Riggi', 'Alexandra Daddario', 'Simon Rex', 'Tom Felton', 'Neil Patrick Harris', 'Dylan Walsh', 'Sally Field', http://localhost:8888/nbconvert/html/Desktop/MyProjects/Pr_085/FinalProject.ipynb?download=false Page 57 of 62 FinalProject 25/08/2018, 930 PM
'Alice Eve', 'Selena Gomez', 'Jon Foster', 'Jimmy Bennett', 'Anthony Perkins', 'Adelaide Clemens', 'Matt Lanter', 'Tiffany Dupont', 'Victor Wong', 'Daniel Tay', 'Josh Holloway', 'Kevin Farley', 'Allan Corduner', 'Jakob Salvati', 'Vanessa Hudgens', 'Aaron Abrams', 'Yōji Matsuda', 'Grégori Derangère', 'Alex Briley', 'Lisa Kudrow', 'Anne Suzuki', 'Jason Scott Lee', 'Christian Clavier', 'Sammo Hung', 'Jeremy Suarez', 'Abhinay Vaddi', 'Tony Shalhoub', "Erin O'Brien", 'Dominic Cooper', 'Rumi Hiiragi', 'Andy Lau', 'Josh Zuckerman', 'Sophia Loren', 'Viola Davis', 'Darci Kistler', 'Simon Baker', 'John Corbett', 'F. Murray Abraham', ...]
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In [42]: # Create a new dataframe called df_actor to save the sorted first m ain actor and her/his revenues
# put sorted_first_main_actor into df_actor and set column name 'na me' (list of popular actors) df_actor = pd.DataFrame(sorted_first_main_actor) df_actor.columns = ['name'] df_actor['revenue']=np.empty((len(df_actor),0)).tolist()
# get revenue and save to column called 'revenue' in df_actor for i in range(len(df_actor)): if actor_revenue.get(df_actor['name'][i]) == None: continue df_actor['revenue'][i]=actor_revenue[df_actor['name'][i]] df_actor.head()
Out[42]: name revenue
0 Bruce Willis [553799566.0, 371876278.0, 259175788.0, 362744...
1 Robert De Niro [310650585.0, 107944236.0, 35134820.0, 3672750...
2 Nicolas Cage [215283742.0, 292817841.0, 228738393.0, 585178...
3 Johnny Depp [89289910.0, 299370084.0, 474968763.0, 2455271...
4 Denzel Washington [266465037.0, 150166126.0, 167805466.0, 208076...
In [43]: #get the first top 10 popular actors and 100th-120th actors from df _actor #save in df_actor__new df_actor_new = df_actor[:10] df_actor_new = df_actor_new.append(df_actor[100:120]) df_actor_new
Out[43]: name revenue
0 Bruce Willis [553799566.0, 371876278.0, 259175788.0, 362744...
1 Robert De Niro [310650585.0, 107944236.0, 35134820.0, 3672750...
2 Nicolas Cage [215283742.0, 292817841.0, 228738393.0, 585178...
3 Johnny Depp [89289910.0, 299370084.0, 474968763.0, 2455271...
4 Denzel Washington [266465037.0, 150166126.0, 167805466.0, 208076...
5 Tom Hanks [305875730.0, 356613439.0, 497366869.0, 429632...
6 Tom Cruise [397850012.0, 456758981.0, 591739379.0, 546388...
7 Arnold Schwarzenegger [371353001.0, 435000000.0, 261317921.0, 238207...
8 Matt Damon [150406466.0, 442824138.0, 415484914.0, 286140...
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9 Adam Sandler [201596308.0, 358375603.0, 237681299.0, 190320...
100 Josh Hartnett [10372291.0, 172989651.0, 51142659.0, 49111202...
101 Jennifer Lawrence [101134059.0, 251171807.0, 970816.0, 44287131....
102 Edward Norton [163712074.0, 211643158.0, 209196298.0, 710698...
103 Paul Rudd [381509870.0, 48668907.0, 574480841.0, 9757125...
104 Jamie Foxx [205366737.0, 76932943.0, 500188435.0, 8771382...
105 Joseph Gordon-Levitt [302469017.0, 109578115.0, 275293450.0, 932383...
106 Robert Redford [143049560.0, 144000000.0, 186883563.0, 276427...
107 Freddie Prinze Jr. [275650703.0, 38085778.0, 181466833.0, 4000211...
108 Bradley Cooper [254455986.0, 101134059.0, 216485654.0, 225990...
109 Viggo Mortensen [159212469.0, 108103450.0, 157387195.0, 481691...
110 Matthew Broderick [287594577.0, 102000000.0, 152930623.0, 508771...
111 Meg Ryan [250821495.0, 198685114.0, 139804348.0, 100860...
112 Jet Li [401128639.0, 285444603.0, 312573423.0, 206172...
113 Cuba Gooding Jr. [103951461.0, 266465037.0, 71485043.0, 5036537...
114 Patrick Wilson [185258983.0, 25819961.0, 154648887.0, 3201700...
115 Julianne Moore [114178613.0, 178066569.0, 229074524.0, 699597...
116 Kevin Kline [222104681.0, 100138851.0, 76432727.0, 5087714...
117 Paul Newman [181001478.0, 461983149.0, 118880016.0, 539772...
118 Daniel Radcliﬀe [334901337.0, 34227298.0, 140795793.0, 2800846...
119 James Franco [491868548.0, 227817248.0, 194168700.0, 975712...
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In [52]: # Draw stripplot of df_actor_new, which is the top 20 popular actor and actor from 100th to 120th. sns.set(style="whitegrid", color_codes=True) revenue = pd.Series(df_actor_new['revenue']) sns.stripplot(data=revenue, jitter=True); # Add boxplot sns.boxplot(data=revenue)
Out[52]: 
The x-axis of the plot is df_actor['name'] (the popular actors from very popular to less popular), the y-axis is revenue. Each dot is revenue, the more dots, the more number of movies this actor participate. The higer the dot, the higher the revenue the actor's movie got. We plot a stripplot and boxplot to visualize our data. We think there is a linear relationship between popular actors and revenues. If a movie has a more popupar actor, the movie will have higher revenue.
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In [51]: # Draw stripplot of df_actor, which is all the popular actor. sns.set(style="whitegrid", color_codes=True) revenue = pd.Series(df_actor['revenue']) sns.stripplot(data=revenue, jitter=True);
Then we plotted this graph for the overall data. From this more complete graph, we could see there's a more clear trend that the more popular the actor is, the higher the avenue of a movie.
Conclusion & Discussion
After data analysis, we ﬁnd out that for numeric values: (budget, popularity, runtime, vote_average, vote_count), budget has highest correlation with revenue, vote_count has the second highest correlation with revenue and popularity is the third.
For non-numeric value, we analyze genres, release month, actor, and ﬁnd that for genres, science ﬁction category has the highest average revenue and relatively high frequency; Adventure is the second highest average revenue and high frequency; And drama has the least average revenue and also lowest frequency. We also ﬁnd that there is almost no correlaiton between release month of ﬁlm and its revenue. For the famousness of actor, we ﬁnd that popular actors who act in more movies tend to earn higher revenue.
In conclusion, we think that in order to guarantee the revenue of a movie, the company should spend more budget and also increase advertising in order to increase potential vote_count. And though speciﬁc genres tend to predict higher revenue, companies should avoid making ﬁlms of only high proﬁtable genres. Revenue, although represents the degree of success to some extent, is not everything after all.
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