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Motivation

* Multiple Information Sources
* Example: Hotel ratings can be obtained from multiple
websites, such as Priceline, Orbitz, and Tripadvisor
* Question?
* Which piece of information is trustworthy?
* Which object does receive reliable information?

* Our solution

* Calculate the degree of receiving inconsistent
information across sources

* Lower degree of inconsistency — more reliable
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How to Find Inconsistent Ratings

* Easy comparisons

* Aggregate the ratings of all the users into average ratings
will lose information

* Users are not matched across different platforms, so we
are unable to compare ratings of each user

* Our solution: Identify user groups and compare at
the group level
* In each source, users can be partitioned into groups so

that users in the same group share similar rating patterns
over objects

* The underlying user groups and the ratings given by each
group should be consistent across sources
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Importance of Time

* Observations

* Multi-source data can continuously arrive with constantly
changing distributions

* Motivating Example
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Solutions

* Baselines

* Conduct separate modeling on each snapshot (Simple,
but the temporal connection between timestamps is
missing)

* Our Solution

» Consider the behavior at timestamp-cluster level (e.g.
hotel ratings could change seasonally)

* In each source, timestamps can be clustered. Users’
behavior at the same timestamp cluster should be
similar



Proposed Framework

Tripadvisor

/.
—

B

Pl

Sk
k]

¥

3
b —— )

\ Data Collection /




Proposed Framework
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Joint Nonnegative Tensor Factorization
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Joint Nonnegative Tensor Factorization

M
‘ [ min (L(X?®) + a(G5,G6%))

M| 1 -NLU“ ji= u* {gs,{us»i}
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. = a2
- . L(xs) = ”xs —G° X; {US"}”F, measures
) E z the factorization error of each tensor
il ™ e * QG5 6)=IG°—G"lIZ, where G*
XK B —nill i = %Z’;’:l G?3, is a regularization term

proposed to learn the consensus
information

* @, is regularization parameter



Inconsistency Score Computation

* Inconsistency Score

k= Sk — Suscaianll”,
where

* Si(s) = similarity (G°(:,k,:),G"(:,k,:))
* Smedian = median {S;,k=1,---,K}
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Streaming Data

* Observation:
* Multi-source data continuously arrives

e Solution:
* Step 1: obtaiAr} {U(ES’T'i)} at time T based on {G57~1}

ki) Ellxs,r Tt {U(s,i,T)}”i
) ;

(UGiD)

. Step 2: use {U(S’T’i)} to obtain {G} attime T
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Missing Data

* Observation:
* Many users may only give ratings for a few hotels at
some specific timestamps
* Solution:
* X* = {(i,),k): Xij is available} is a triple-element
set
. Objecti:l/e function

min Z Z ( ,-Sjk = (gs X; {Us’i})ijk)z + a(gisjk = g;jk)z

{gs{usi}j20 &4 (i,j )exs
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Experiment Set-up

* Datasets:
* Synthetic datasets

* Real-world datasets
* Hotel Rating
* Network Traffic Flow
* Weather Forecast
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