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Presenter
Presentation Notes
Hello, my name is Sean Young and I’m the Exec Director for the UC Institute for Prediction Technology. Today I’ll be talking about how we use social data to predict future events, but I would like to begin with a few examples… 



UC Institute of Prediction Technology @SeanYoungPhD

Presenter
Presentation Notes
Let’s use HIV as a case study. People were using craigslist to find sex partners by posting headless pictures of themselves to find sex partners. We started studying how to use these same technologies to prevent HIV.



3

Presenter
Presentation Notes
How many of you have seen / heard of the story about Moneyball? As you know, Moneybag is the story of a baseball coach using data to make statistical predictions on winning teams.



each day
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500,000,000
tweets are sent

55,000,000
status updates on Facebook

Source: internet live stats and KISSmetrics

@SeanYoungPhD

Presenter
Presentation Notes
Today, there are over 500 million tweets and over 55 million status updates on Facebook each day. That’s 200 billion tweets per year. Facebook has more than 1.3 billion active users, 50% of whom log in on a daily basis and who spend ON AVERAGE more than 20 minutes on Facebook each day.
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700,000,000
snaps are sent

70,000,000
Instagram photos

Source: TheStreet

each day

@SeanYoungPhD

Presenter
Presentation Notes
and for the “smaller” or “lesser-known” companies, like Snapchat and Instagram, there are over 700 million “snaps” aka photo and video messages, and over 1 billion “stories” viewed each day. On Instagram, users are posting around 70 million perfectly filtered photos each day :)
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Presenter
Presentation Notes
the key here is that in the 10 years since Facebook, 4 years since Twitter, and 3 years since Snapchat have launched, many people are no longer afraid of sharing their personal information.
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Presenter
Presentation Notes
And it’s not just teeth brushing or eating a banana that people are sharing about. In fact, and as many of you may have noticed, people have gotten so comfortable with online sharing that they often offer excessive and sometimes even incriminating data for public consumption. Simply said, we know that a lot of people are producing a lot of data and that this data is often very informative, providing a heretofore inaccessible glimpse into an individual’s behavior, mood, feelings, intentions, even future actions. The question becomes: what can we do with all of this social data? 



What is “social data”?

data which provide information 
about user’s behaviors

examples: tweets, snaps, wearable 
device, search data, mobile apps

8@SeanYoungPhD

Presenter
Presentation Notes
With all of this so-called “social data,” we can draw insights and even predictions into future behavior and events. And that’s what we at the UC Institute for Prediction Technology are doing (click)



goal: use social data to gain insights into population 
behaviors and predict events in medicine, politics,

crime and public health

Presenter
Presentation Notes
And, as I touched on before, our goal as the Institute is to combine social data and predictive analytics to predict events across a wide range of sectors.
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Presenter
Presentation Notes
Let’s use HIV as a case study. People were using craigslist to find sex partners by posting headless pictures of themselves to find sex partners. We started studying how to use these same technologies to prevent HIV.



Data Science to Predict HIV?

Presenter
Presentation Notes
This brought up the question of whether people were doing this publicly and whether we could use big data science approaches to learn about and predict HIV.
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Category Sample 1 Sample 2 Sample 3

Sex risk-related I neeeeeeed sex 
now! 

Sex ain’t better 
than love

[@ another user] 
all about the sex

Substance use-
related

Anybody wanna 
get high?

who got some 
drugs for 
tonight?

need an easier 
way to get drugs

General This weather is 
crazy!

Watching the 
Celtics game.

headed to take 
my exam, wish 
me luck 

Presenter
Presentation Notes
The first study we did at the center looked at how we can use what people say on Twitter in order to predict whether they would engage in risky sexual behavior, specifically for men who have sex with men. 
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Student Health



Partnerships – UCLA Chancellor and Intel

@SeanYoungPhD

Presenter
Presentation Notes
We’re now building a application that mines social data to predict stress of college students in the united states.



Data and Approach: Freshmen 200
- 200 UCLA freshmen took weekly surveys on emotions, stress-levels, 

activities
- Followed them on Twitter
- Wore fitness/sleep trackers

 We seek to use these social data to predict student health
 Can be used by administration and campus services 
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Study 1: Results
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Presenter
Presentation Notes
Class-related stress is the highest stressor. It drops off after break and then picks up immediately after quarter resumes.
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Presenter
Presentation Notes
Positive emotions go down going into finals and then skyrocket after finals.
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Presenter
Presentation Notes
Sleep gets better a couple of weeks before finals, then drops off at finals, then is much better during break.



Tweets that expressed emotions of love and kindness 
(Positive)
· Blessed At The End Of Every Day.
· Lord do I have such amazing and supportive friends
· I'm Telling You, There Is A Silver Lining To Everything 
:-')

Tweets that expressed Happiness/excitement (Positive)
· Finally done wit midterms
· Looks like a successful night ..
· I just ate next to Zaza Pachulia at In N Out's westwood !!!

Tweets that expressed emotions of anger (Negative)
· I swear these people just stare at me it annoying
· I hate essays with a passion....
· I hate math now

Tweets that expressed emotions of fear (Negative)
· College is just too stressful
· I chose Netflix and sleep over studying and now 1 hour 
before my test I hate myself
· Oh how I missed eating breakfast at my house

Neutral tweets
· I want tacos.
· In history waiting for my caffeine to kick in
· McDonalds run

Presenter
Presentation Notes
And here are their tweets, broken down by positive and negative sentiment and emotions.



Study 1: Twitter Results

- Weekly stress was significantly associated with 
- a greater percentage of negative sentiment tweets 
- tweets containing sadness 
- tweets containing love and hope (β±SE: 3.6±1.4; P=0.01). 

- Anger was negatively associated with 
- percent of positive sentiment (β±SE: -1.6±0.8; P=0.05) 
- tweets related to joy (β±SE: -2.2±0.9; P=0.02). 

- Fear was positively associated with 
- negative sentiment (β±SE: 1.67±0.7; P=0.012)
- a greater proportion of sadness tweets (β±SE: 2.4±0.8; P=0.01).
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Presenter
Presentation Notes
A higher level of weekly stress was significantly associated with greater percentage of negative sentiment tweets (β±SE: 1.7±0.7; P=0.02), tweets containing sadness (β±SE: 2.4±0.9; P=0.01) and tweets containing love and hope (β±SE: 3.6±1.4; P=0.01). Greater level of anger was negatively associated with percent of positive sentiment (β±SE: -1.6±0.8; P=0.05) and tweets related to the emotions of joy (β±SE: -2.2±0.9; P=0.02).  Greater level of fear was positively associated with percent of negative sentiment (β±SE: 1.67±0.7; P=0.012, particularly a greater proportion of sadness tweets (β±SE: 2.4±0.8; P=0.01). Participants that reported a greater level of love showed a smaller percentage of negative sentiment tweets (β±SE: -1.3 ±0.7; P=0.05). Emotions of joy were positively associated with percent of tweets related to the emotion of joy (β±SE: -1.8 ±0.8; P=0.02) and negatively associated with percent of negative sentiment tweets (β±SE: -1.7 ±0.7; P=0.02) and tweets related to the emotion of sadness (β±SE:-2.8 ±0.8; P=0.01).



Tweets containing 
Fear/sadness

“College is just too stressful..”
”I chose Netflix and sleep over studying and now 

1 hour before my test I hate myself” 
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Presenter
Presentation Notes
We found that we could use their tweets to predict their weekly stress levels. Students who tweeted with negative sentiment, for example, about fearful topics, had higher reported stress at the end of the week.



Create an Automated Tool

Sentiment Analysis: Classify each 
tweet into Positive, Neutral, or 

Negative
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Presenter
Presentation Notes
We can build machine learning models that classify each tweet for us !Plus, the recent abundance of social data makes it easy for us to construct smart machine learning models by training them with example data



AI: Bag of Words Model
Bag of Words Model - relies on the frequency of words that are highly 

correlated with each sentiment

We first explored various machine learning models based on bag of words
1. Logistic Regression - can capture linear relationships between 

predictors and dependent variables (targets) well in general
2. Support Vector Machine - can capture more complex, high-

dimensional relationships better
3. Random Forest - can learn generalized, universal patterns from 

input dataset

Presenter
Presentation Notes
We used the bag of words model to start doing this.



Bag of Words Model

1. An input tweet is 
converted into a vector, 
each of whose 
elements corresponds 
to the frequency of a 
particular word in the 
tweet

2. The vector is fed 
into LR model, and the 
model predicts the 
probability for each 
sentiment

Logistic Regression Model can 
also be replaced with

- Support Vector Machine
- Random Forest

Presenter
Presentation Notes
Here’s how it works.



AI: Deep Neural Network
Deep Neural Network
uses word embeddings,
which are the vectorized
representations of words.

These word vectors
contain semantic as well
as syntactic information
Of words.

Notice the word vectors of “dolphin,” “porpoise,” “sea world” are close to each other in the above 3-D 
word space. (We can go beyond 3-D space to represent words with vectors)

Presenter
Presentation Notes
How can we improve the results of sentiment analysis ?Deep Neural Network is a popular machine learning model that has proven records of its successes in various areas including image processing, speech processing, and also written text processingex) Google’s self-driving car, Facebook’s face recognition, Apple’s Siri, etc...  We can apply it to Twitter data !!!



Deep Convolutional Neural Network

Presenter
Presentation Notes
Deep learning has hidden layers. 



Partnerships – UCLA Chancellor and Intel

@SeanYoungPhD

Presenter
Presentation Notes
We’re now building a application that mines social data to predict stress of college students in the united states.



Presenter
Presentation Notes
We’re now building a application that mines social data to predict stress of college students in the united states.



Presenter
Presentation Notes
And shows a map of 50 states by stress levels of the students.



Partnerships – Opioids

@SeanYoungPhD

Presenter
Presentation Notes
We’re now building a application that mines social data to predict stress of college students in the united states.
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Wearable Data and Health Events

Source: Samsung, Apple

Presenter
Presentation Notes
Samsung is developing an Early Detection Sensor and Algorithm Package (EDSAP) to predict stroke events faster and with increased accuracy. Apple is developing ways to predict heart attacks with audio data, using sounds the heart makes as blood flows through the arteries. 



Search Query Trends
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Top 5 most searched 
celebrity selfies in 2014:
1. Ellen DeGeneres
2. Emma Stone
3. President Obama
4. Kim Kardashian
5. Danica Patrick

Source: Google

Top 5 most searched 
global news events in 
2014:
1. Ebola
2. ISIS
3. Malaysia Airlines
4. Crimea / Ukraine
5. Ferguson

Presenter
Presentation Notes
Many of you may have heard of Google flu trends, using search query trends to predict viral outbreaks and spread of diseases. You can also use this search query data to predict events in culture: for example, the search for “selifie” tips was huge with an unexpected crowd - men - in 2014. In fact, according to Google’s search query data, the world searched for “guy selfie tips” and “men selfie tips” but almost never for “girl selfie tips”. this set off a chain reaction in the celebrity world, with the top 5 most searched celebrities being… This type of publicly available, social data can be used to cross-match against other types of data - for example, cases of body dysmorphia in 2014 - if they followed a trend similar to the one we see with selfie, then perhaps we could use future upticks of selfie searches to better intervene and combat serious illnesses.�



Partnerships – Others

@SeanYoungPhD

Presenter
Presentation Notes
We’re now building a application that mines social data to predict stress of college students in the united states.



Implementation Challenges
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Digital Health Behavior Change

Presenter
Presentation Notes
I was recruited by Bob Kaplan, who used to be in this department at UCSD. He introduced me to Tom Coates, an HIV and global health expert. I studied with Tom for my postdoc. I began my career by taking successful HIV prevention interventions and figuring out how to scale them using social media. I developed the HOPE intervention.



UC Institute of Prediction Technology





Stick with It
At a Glance

Young, S.D. Stick With It (2017). Harper Collins. New York  

A Guiding Theory Is Needed



research • partnerships • sponsorships

get involved

predictiontechnology.ucla.edu
hello@predictiontechnology.ucla.edu

@seanyoungphd
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Presenter
Presentation Notes
Again, I am Sean Young and I urge you to get involved by emailing, tweeting, instagramming, snapping, yakking or even just old-fashioned picking up the phone and giving us a call. Whatever your favorite method of getting in touch is,  please spread the word about us and get involved. thanks so much!

mailto:hello@predictiontechnology.ucla.edu
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