A Collaborative Filtering Approach




Today, the university has unilaterally broken its promise and decided
offer the exam offline exclusively. “54 47 2”.

As the course instructor, I am extremely disappointed with this
unpredictable change and I am now expressing my complaints to the faculty

and the university.




If you are not staying in Hong Kong or cannot attend the offline exam, please
contact me and the TA (Mindy). I promise you that we will work out a
solution to this issue. You need not worry much about this.

Again, I apologize for this issue.




The YouTube recommendations algorithm is way too reactive. I watched
one Jordan Peterson video and this is my home page.
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@ Nakilis 2 years ago

I couldn't agree more. After watching one Tyler Perry interview on Jimmy Fallon, all of my
recommendations are now Tyler Perry and Jimmy Fallon related.. And not all of the other content
that I watch in ungodly amounts. But sure, Youtube still knows what they're doing.
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{*_-:} Poenaconda 2 years ago

I once watched ONE video from a creator I enjoy. The next day my ENTIRE recommended was

their videos. I understand that YouTube thinks I will watch them but that is insane.
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TECHNOLOGY

Google Knows You Better Than You Know Yourself
Predictive analysis combs through calendars and search histories—and gets in the way of routine self-deception.

JAMES CARMICHAEL AUGUST 19, 2014

Facebook Knows You Better than
You Know Yourself

e Erman Misirlisoy, PhD Oct 18, 2018 - T minread * ﬂ] m san

‘.’W‘lﬁnternet Knows You Better

Than You Know Yourself

When Amazon or eBay recommend us something we like but were not looking for, they
effectively know us better than we know ourselves.

PUEEP.







their data with internet companies. They know which sites
you have visited, when you visited these sites, and how long
you have stayed at each site.




data on your search histories. Whenever you search on
Google, it knows what you are looking for, the items you
viewed on Google, the webpages you clicked...




phones, most of them free, aren’t just serving up information
and entertainment. They are collecting and selling your data

to digital marketers who will then offer you personalized
ads.




purchased and what you have not purchased. As we will
figure out later, the purchase history data is the most
important data for online sellers.




. Then, even if you are not
using a mobile device, firms can still know your geolocation
(e.g., your country and even neighborhood).



https://whatismyipaddress.com/

example. Do you know what data that Google collects from
you?




Your location or searches or browsing history: Google Maps
keeps track of everywhere you go and when, alongside the
photos taken that day and travel times down to the minute.

Your Google Account: your photo and birthdate.







C Ng YOur data.

Your payment method (Credit? Mobile pay? Cash?)
Loyalty program information (Are you using Yuu?)
Personal profile (If you ever registered there...)




provide you, they will be able to collect data from your
smartphone!

Facial recognition and mobile payments help collect data

from you (“Mlli&SZ4F").







Suppose that you are an Internet company, and you ha
this consumer data, what would you do?




Personalized
Pricng




Note that personalized pricing is different from dynamic pricing.
With dynamic pricing, the price is changing over time. For
personalized pricing, the price is changing over consumers.

Example of dynamic pricing: Uber adjusts prices timely.




consumer is willing to pay.

2nd degree: price varies according to quantity demanded.

31 degree: charging a different price to different consumer groups.



https://www.youtube.com/watch?v=dJ5unKvYgcU&ab_channel=StreamLearn

ne?), your device (iOS or Android), your purhase habits (barain
hunter?), your gender, ...

Based on this information, firms can infer how much you are willing to

pay for the product and offers you a personalized price.
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On Orbitz, Maec Users Steered to Pricier Hotels

On Orbitz, Mac users spend as much as 30% more a night on
hotels that PC users do.




Websites Vary Prices, Deals Based on Users'
Information

Getting Different Deals Online

A Journal examination found online retailers adjusted prices by a shopper’s location, among other factors
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These Brands Have Some of the Best Abandoned
Cart Email Strategies

Aug 28,2019 5:03:55 PM

When you abandon an item from your online shopping cart, e-

tailers may issue you a discount to lure you to make a purchase.




The idea is very simple: The price you receive depends on
whether or not you have purchased the products before. In other

words, we offer new and existing consumers ditferent prices. _




Suppose that a firm uses “behavior-based p
should the firm charge its prices? Should the fi
new consumers a higher or lower price




Amazon's old customers
'‘pay more’

can find the link to this
phenomenon here.

Some Amazon customers are refusing to accept some
DVD prices



http://news.bbc.co.uk/2/hi/business/914691.stm

TRAVEL

Airfare Expert: Do cookies really
raise airfares?

Rick Seaney, special for USA TODAY
Published 5:00 a.m. ET Apr. 30, 2013
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After becoming a member of Meituan, an online food delivery

platform in China, you will have to a higher price and receive
lower price discount.




In most cases, firms offer high prices to ¢
consumers and lower prices to new consumers.




/4

product and are wiling to pay a higher price for it.

Following the logic, the firm can take advantage of this and
charges existing consumers a higher price, i.e., punishing existing
consumers (s Z).




distributing different versions of catalogs with identical items but
different prices. However, the New York Court dismissed the claim
by noting that it was an accepted business practice to reward repeat
consumers or to draw in new consumers with special savings.

.




Recently, China banned behavior-based pricing in the traveling and
hospitality industry. According to a 2020 regulation by the Ministry
of Culture and Tourism, online traveling website is not allowed to
offer consumers discriminated prices (see here).

In the EU, there is a recent GDPR regulation on big data.



http://www.xinhuanet.com/legal/2020-09/30/c_1210822770.htm

EU’s GDPR regulation













Itis a phone cradle!



https://www.youtube.com/watch?v=rnFNsb5V6Hc

Itis a phone cradle!

But why do people buy it?




Matthew Brennan @mbrennanchina - May 14, 2019 v
Chinese phone cradle for boosting your phone's daily step count. Some
insurance companies in China allow people who consistently reach a certain
daily step count to get discounted health insurance premiums.

Replying to @mbrennanchina
Aka adversarial poisoning attack on data-driven algorithms...
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"IB Lé Nguyén Hoang (SciencedAll) @le_sciencedall - May 14, 2019
I

Graeme Donglas @ @graemedouglas - May 14, 2019
Replying to @mbrennanchina and @BBHLabs
Mot just China - Vitality does this in the U.K.
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Mac vs. PC

The Wall Street Journal investigated claims that Orbitz, a popular online travel agency, was

showing higher prices for hotel rooms to Mac users compared to those who used a Windows PC.

Web browser plugins like
User Agent Switcher for User-Agent Switcher for Chrome
Chrome or Firefox can fool Offered by: google.com

most websites into thmkmg % % % % & 2,462 | Developer Tools | & 1,000,000+ users
you're on a Windows G By Goode

machine instead of a

MacBook, for example.




Uber charges higher prices when you are traveling between rich
neighborhoods: Uber riders have tried to beat this system by
requesting and then rejecting quotes for rides they never intended to

take to simulate greater price sensitivity or changing their
destinations” addresses mid-route to get lower prices.




recognized by firms and to outsmart firms’ big data algorithm.

Prediction: As more consumers become aware of personalized
pricing and take measures to avoid it, both firms and consumers can

be worse off with big data and personalized pricing.

Solution: Regulation by the government.




Personalized
Pricng




amazon-com Recommended for You

Amazon.com has new recommendations for you based on items you purchased or
told us you own.

 INSIDE! LOOK INSIDE! LOOM INSIDE!

&

Google Apps Google Apps Googlepedia: The
Deciphered: Compute in Administrator Guide: A Ultimate Google
the Cloud to Streamline Prnivate-Label Web Resource (3rd Edition)

Your Desktop Workspace
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throughs.

Amazon: 35% sales from recommendations.

ChoiceStream: 28% of the people would buy more music if
they found what they liked.




Have you ever thought about how these platforms an
recommendations to you? Any idea?




Items Users Feedback

movies, songs, watchers, listeners, 5-star ratings, not-
products, etc. (often purchasers, etc. clicking ‘next’, purchases,

many thousands) (often many etc.
millions)




The intuition behind collaborative filtering: personal tastes are
correlated

If Alice and Bob both like X and Alice likes Y, then Bob is

more likely to like Y — especially (perhaps) if Bob knows
Alice




In collaborative filtering, we
make recommendation to one
user based on the preference
of similar users.

Collaborative Filtering

Watched by both users

Similar users O
o

&
A

S

Watched by her,
Recommended to him
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Collaborative
Filtering




1. Find neighbors based on

similarity of movie preferences

2. Recommend movies that those
neighbors watched




items, but not every item.

We want to know their
preferences for the unrated items.




Suppose that you want to under
this specific user’s preferences.




Identity items that have been
rated by this user.




aer Y,

rated by this user.

Identity other users that have
rated the same items.




usually done by calculating the
correlation between their ratings.

In case, select k most similar
neighbors.

Make predictions based the
similar neighbors” preferences



ssssssssss
Collaborative
Filtering




the users set.
Compute similarity between each neighbor & target
item.

In case, select k most similar neighbors.
Predict ratings for the target item.







or orientation to children; depth of character development or

quirkiness, ...

Each user has his or her preference for the factors and each
movie has its value on each of these factors.




When a movie has a large X, it means the movie has more
actions, and when a movie has a large Y, it means the movie is

more serious. Similarly, if S is large, it means the user prefers _
more actions in the movie.




Preference score = Sy X + SyY

And we should recommend movies with the highest

preference Score.




Rating Matrix
as a product of

its factors

DOT PRODUCT —*

(3x1) + (2x0)

(3x1) + (2x1)




2000 rmovies

k feotures 2000 movies




Star Trek:

Doctor
Strange
Beyond

Alice
So, the entire rating matrix has a lot

Bob of missing values.

Charlie We want to fill these missing valties.




How to decompose? One approach is to minimize the sum
of squares of errors like we do in linear regression.

Then, we can multiple these two matrix to predict a user’s
preference for an unwatched movie.




In addition, based on the ratings from the users who have
watched the movie, we can infer the movie’s attributes.

Finally, based on the user’s preferences and the movie’s

attributes, we can predict a user’s preference for this movie.




predictions.

In matrix factorization, we infer both Sy and [y for each user,

and X and Y for each movie, and use the formula fxX + ByY to .
predict the user’s preference for the movie.




Summary Video



https://www.youtube.com/watch?v=n3RKsY2H-NE

