Predicting the movie popularity using user-identified tropes
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Predicting

What makes a cinematic story feel compelling to an audience?
We attempt to wrangle that question into an ML-friendly form
and answer it using supervised and unsupervised learning. We
use IMDb audience ratings data as a proxy for how compelling
a movie is, and user-identified trope labels from TV Tropes to
encapsulate story elements such as plot and character.
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This article is for the first film only. For tropes applied to the entire
franchise, see The Matrix.
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H
was real? What if you were Fr

— Morpheus

The first film of the trilogy begins in what looks like the Present Day. The \
film's protagonist, Thomas Anderson, a.k.a. Neo, finds out that this world
exists as an illusion created by sentient machines that Turned Against

Their Masters and took over the world. The machines plugged humanity

into a virtual world, the Matrix, to keep humanity complacent while the
machines sapped their bio-electricity and body heat to fuel

themselves.e

Neo eventually finds himself face-to-face with Morpheus, who tells Neo
the truth. Neo reluctantly joins the resistance movement against the
Machines, which happens in both the real world and the Matrix. "Free
minds" know the Matrix only resembles reality, so they need no longer
follow certain inconvenient rules (such as gravity) while "jacked in." (They
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Models
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We chose to begin with the multinomial naive Bayes
model because it was a fast and effective way of getting
a baseline of test and training accuracy.
Naive Bayes assumes that each feature is independent
of the other features, conditioned on the label.

Naive Bayes
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The naive Bayes model had promising results, so we
decided to further pursue binary classification by
applying logistic regression.

Logistic regression assumes:

1. The data is distributed as a Bernoulli variable.

2. The model predicts the mean of that random variable.

+ Wham Line: Agent Smith in the opening scene: "No, Lieutenant, your men are already dead."

+ Wham Shot: Showing the endless fields of humans being grown by the machines.

» White Bunny: Neo is told to follow the white rabbit, which he does when noticing his client's shoulder tattoo of a white

rabbit.

+ Wipe That Smile Off Your Face: When Neo asks for his One Phone Call, Smith responds by erasing his mouth.
Smith: Tell me, Mr. An n, wl od is a call if you're ut

le to speak?

Histogram of IMDb ratings

« Wire Fu: The first film properly introduced this to Western audiences at large and led to more Hollywood movies using it.
« Wise Beyond Their Years: The spoon child, emphatically. 600 -
« Wrong Genre Savvy: Initially, Neo believes he is in a Cyber-Thriller set Next Sunday A.D. and The Men in Black who
kidnap him are government agents who are hassling him about his computer hacking.
500 +
+ You Can't Thwart Stage One: You are not meant to pass the Jump program first time. Much to Mouse's confusion. The 400 -
entire point of the simulation is to show what you can eventually do, to open and free your mind from all doubt, and most -
poignantly, that if you die in the Matrix you die in the real world. =
o
* You Never Did That for Me: One of Neo's first nights on the Nebuchadnezzar, Trinity has just brought Neo his dinner v 300 -
and Cypher decides to tease her about her obvious attraction to him.
her: i
» Your Mind Makes It Real: Trope Namer. When Neo discovers that he has a nosebleed after a fight simulation, Morpheus 200 4
reveals that someone will die in the real world when they die in the Matrix, stating that "the body cannot live without the
mind." !
; i ; ; 100 -~
« Your Other Left: Actually said by Tank to Neo while on the run from Agents when he tries to dodge into an apartment to
escape them.
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works. We scraped the Linked Data 56|

Wrapper provided by DBTropes.org
and built a parser for storing the
movie-trope-comment relationships. o

Ratings

Results

precis. | recall | accur.

Naive Bayes
IMDb 0.65 0.65 0.64
Rotten Tomatoes 0.79 0.67 0.65

Log. Regression
IMDb 0.57 0.67 0.64
Rotten Tomatoes 0.74 0.67 0.64

Table 1: Test results using only trope features for naive Bayes and logistic
regression models.

precis. | recall | accur.

Naive Bayes
IMDb 0.61 0.63 0.62
Rotten Tomatoes 0.77 0.65 0.63

Log. Regression
IMDb 0.60 0.66 0.64
Rotten Tomatoes 0.70 0.64 0.61

Table 2: Test results using both trope and comment features for naive Bayes
and logistic regression models.

Our base feature set consisted of
trope labels. We experimented with
this feature set by adding text
frequency elements and our
k-means labels. We found that:

1. Logistic regression performed
better with IMDb labels and
worse with Rotten Tomatoes
labels. This may be because the
IMDDb data fits better with the
underlying assumptions of
logistic regression.

2. Adding the text frequency
elements led to worse
performance overall, likely due
to high variance.

Data and Features

We used IMDb and Rotten
Tomatoes ratings to
generate binary labels for
classifications. For IMDDb,
we used the median score
as the cutoff. For Rotten
Tomatoes, we used the
built-in cutoff of 60% for
being “fresh” or “rotten.”
We chose to use binary
classification instead of
linear regression since
numerical rankings create
arbitrary granularity within
a measure that is
iInherently subjective.

The silhouette plot for the various clusters.
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We applied k-means to our data
and found that k=7 generated the
best silnouette score with four
distinct clusters. These clusters
roughly correspond with the
categories of drama, mystery,
fantasy, action/horror.

Discussion and Future

Naive Bayes model: IMDb
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We ran diagnostics to determine our
next steps:

1.

The gap between training and
test error indicates overfitting,
which we would like to address
by adding regularization to our
model and reducing the feature
dimensions.

Test error decreases slightly as
data set size increases for the
Rotten Tomatoes labels. This
iIndicates that more data could be
helpful, but we are already using
all the data that exists.



