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10.4. Ranking

What is Ranking H+42HE2

A longer description &< iA
A ranking is a relationship between a set of items such that, for any two items, the

first is either ‘ranked higher than’, ‘ranked lower than’ or ‘ranked equal to’ the second.
HFZR—HMZERRR , BINFEERINTR , %ESE— "HEeT" . "HEEEF" = "HE
BET" BTN

A shorter description &gk

The data transformation in which numerical or ordinal values are replaced by their
rank.

HEZR—FEuERe , HPEEasEIn=EhEHEERAE.

A very short description #zfgmsA

To order items according to some criterion.

AR E N IR H RN,
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10.4.1. How Ranking Works

A Formal Description of Ranking —fHERIF R (A

Let X’ denote input space, D an unknown distribution over X’ X X.
RAFTTRBAZTE , DEX x X ERIFRID .
L1 Target ranking function: BHrHEZ R

f: AXX->Y={10,+1}

where Hrp
B f(x, x) =+1, if xis ranked higher than X', EHEBE T,
B f(x,x)=-1,if xis ranked lower than X', EHEZETF X,

B f(x,x) =0, ifboth x and x" has same ranking. Ex5x —&HZEE.

[1 Training data: i)ll4&dE

S={(x0, x0,y0) | y0 =f(xO, x0) e Y, i€ [1, m], e[, 3]}
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10.4.1. How Ranking Works

A Formal Description of Ranking —##: 4 w9 & AL # 12

[1 Ranking problem: #Heszialgk
Given a hypothesis set H of functions mapping X X X to Y ={-1, 0, +1}, to select a

hypothesis h € H with the target function f:
BE— MY x X BEIRIY = {-1, 0, + JRYRIRREEH, EFE—EERREAIRIRh e H
B small expected generalization error: S/\FHEZLIEIR:

R(h) = Pro olf(x, X) #0 A (f(x, X’)(h(x”) — h(x)) <0)]

B empirical pairwise misranking error: 3G RAHRAFZHEIR

m

R(h) = L(O#0) A (v (h(x" 9) — h(xV)) < 0)))
=1

i
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10.4.2. Major Approaches of Ranking

Typical Approaches of Ranking BaBYagHERZ /53%
1) Score-based approach EF5EA*:

M The predictor is a real-valued function, called scoring function.
IZFRNES R — N SEEREY , FRADEREL

B The scores assigned to input points by this function determine their ranking.
HZ R DRSNS RN D ERERHES.

M This approach is the most widely explored one.
XM AR RS RS,
2) Preference-based approach EF{wmiFA%

M The predictor is a preference function.
IZFRNEE R — MR REY.
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10.4.3. Applications and Algorithms

Typical Applications of Ranking He&z#9s

In information retrieval

B Search engine

B Document retrieval

B Collaborative filtering

M Sentiment analysis

B Computational advertising

In other areas

B Machine translation

B Recommender systems
B Computational biology
B Proteomics
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10.4.3. Applications and Algorithms

Case Study: PageRank

An algorithm used by Google to rank websites in their search engine, named after
Larry Page, one of Google founders.

ARATFEERERS ZEPUMGHTHEZI—FEE | LR AZ R B MEFNEFmE.
PageRank works by counting the number and quality of
links to a page to determine how important the website is.
PageRankiE@i i+ & M U HEE B FRERAEZMILHIEE M,
The underlying assumption is that more important
websites are likely to receive more links from other

websites.
HEANRER  BEENML , i 2 e b FriEE,
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