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Introduction

e Web 2.0
— Thumb-Up/Thumb-Down & &

Nearby - World ~ Your places
Nearby questions | Questic - Questions in your places
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0 What's the best spot to fish salmon in Seattle area?
Answers *\ Seattle, WA, USA, 1 person involved.

-

U

©
L0
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8 2 What is a good restaurant to eat at
= Answers 4 Wantagh, NY, USA, 2 people involved.

I hear Snaps is good, haven't been there though. (5 days, 2 hours ago.) G()OQ]C
&,

- n Invite Your Friends



Problem

e User-Rating based Ranking of Items

s(np,ny) :NxN=R



Popular Methods

e Difference

s(ny,ny) =ns —ny



Popular Methods

e Difference
— For example, [hgeLzhy

2. normal 209 up, 50 down )

A word made up by this corrupt society so they could single out and

attack those who are different

Normal is nothing but 8 word made up by society

conformists Jworker bees |in crowd | followers | mindless|
2 &ill BELAELLE) share this | add comment

3. normal 118 up, 25 down ) &

$(200, 100) < (1200, 1000)



Popular Methods

* Proportion

s(ny,ny) = g + My



Popular Methods

* Proportion

— For example, amazoncom

13. 14,

SALTON HOUSEWARES, INC. KitchenAid KP26M1XLC
TR2500C ULTIMATE PLUS Professional 600 Series 6-Quart
BREAKMAKER Stand Mixer, Licorice

Buy new: $135.99 Buy new: 848888 $329.99

In Stock 10 Used & new from $325.00
Yrarioing (1) iy (580)

$(200,1) < s(2,0)



Popular Methods

e Wilson Interval

n=ny+n| p=n4/n Zl—a)2
a = 0.10
95%



Popular Methods

e Wilson Interval
— For example, & reddit

4. splate86 207 points 8 hours ago [-]
 Here is the photo http://imgur.com/gKJTo.jpg
permalink report reply
4. jadepanther [S] 96 points 8 hours ago [-]
W This is the one! Are you the Redditor I met?
permalink parent report reply
4. splate86 BS points B hours ago [-]
w Why yes I am.

permalink parent report reply

s(1,2) < s(100,200), s(5.1) < s(500, 501)



Proposed Approach

* Information Retrieval
— Term = User-Rating (1~ / {)
— Document = Item (A Bag of Terms)

. Query — ll/]\l)



Proposed Approach

* Probability Ranking Principle

— The proved optimal retrieval strategy that
minimises the Bayes risk under 1/0 loss

Pr[R =1i,1]



Proposed Approach

 Statistical Language Modelling
— Unigram Model

Pr{t [M (i)



Proposed Approach

 Statistical Language Modelling
— MLE

— Smoothing
* Interpolation with a Background Model



Proposed Approach

* Background Model

— Provided by the prior domain knowledge

* risk-averse vs risk-loving

— Estimated from the entire item catalogue

| S np(d)
py = Pr[1 | M,] = ——=
' SN (i) + my (i)
W (i) pp=1-p
?"z‘..-T (/
pT = br T ‘\[h B T Z: (Z) + ?ZL(Z)



Proposed Approach

* Absolute Discounting Smoothing

max(n+ — 0.0
s(ny,ny) = Pr[t | M] = ??(T 1 '??-J,J ) - oy

6o € |0,1]

o = 1 — (max(nt+ —0,0) + max(n; —46,0))/n



Proposed Approach

* Jelinek-Mercer Smoothing

, T
s(ny,ny) = Pr[t [M] = (1= \) ” jm - Apy

A e [0,1]



Proposed Approach

* Dirichlet Prior Smoothing

n+ + pps
ny+ +ny + W

s(ns,ny) = Pr[t |M] =

p >0 Frequentist => Bayesian



Proposed Approach

* Dirichlet Prior Smoothing

— Laplace Smoothing

P = s(ne,ny) = Pr[t | M] = np t 1

o Dt = 1/2 5 T 1) g ‘ | ('”-’T + 1) + (-?'2_¢ + 1)
— Lidstone Smoothing

o [ = 2€ ng + €

s(ny,ny) = Pr(tT |[M| =
. pr=1/2 e T (ng +€) + (ny +e)




Axiomatic Examination

* Two fundamental principles in Economics
developed by Carl Menger

mY PrNCPLES OF
Economi

g

The paradox of
water and diamonds




Axiomatic Examination

* Marginal Utility

A,(r'q) (np,ny) =s(np +1,np) — s(ny,ny)

Ai’q) (ny,ny) = s(ny,ny) —s(ny,ny +1)



Axiomatic Examination

* The Law of Increasing Total Utility
53%5)(?LT:?1¢) > ()

zlif)(?hT:?1¢) > ()
 The Law of Diminishing Marginal Utility

iﬂ%f)(?zT ny) > ;3 (?IT +1,ny)

zﬂif)(?ET:?IL) > 435_)(??T ny+1)



Axiomatic Examination

Difference

— Axiom 1; Adom-2.
Proportion

—Axdem3; Axtem-2.
Absolute Discounting
—Adeom; Axteom-2.
Jelinek-Mercer
—Adeom; Axteom-2.

Tl = 0



* Proposition. The Wilson Interval method

Axiomatic Examination

[ ] [ ] [ )
violates both Axiom 1 and Axiom 2.
0.40t . ool " 1
-// T o.00f i
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thumb-downs

The Wilson interval s(nq,n;) with ny = 1.

thumb-downs



Axiomatic Examination

* Theorem. The Dirichlet Prior smoothing
method satisfies both Axiom 1 and Axiom 2.

— Corollary 1. The Laplace smoothing method ...
— Corollary 2. The Lidstone smoothing method ...



Axiomatic Examination

Increasing Diminishing
Total Utility  Marginal Utility
Difference v X

Proportion

Wilson Interval

Absolute Discounting

X X
X X
X X
Jelinek-Mercer X X
Dirichlet Prior v v




Conclusions

e Contribution

— An Information Retrieval Approach to User-Rating

based Ranking of ltems
* Probability Ranking Principle

* Statistical Language Modelling

— An Axiomatic Examination of the Existing and

Proposed Methods
* Increasing Total Utility
* Decreasing Marginal Utility

Dirichlet Prior smoothing




Conclusions

e Generalisations

— Graded Ratings

e => Multiple Thumb-Ups and Thumb-Downs
— In a 5-star system: *** =31 + 2

* Learning the Weights from Click-Through Data
— Ageing of User-Ratings
e Time-Sensitive Language Modelling (ICTIR-2009)
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