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Motivations \

Hierarchical DAGs (HDAG) are everywhere
Vertices are general concepts or certain items.
Directed Edges are the relationships that a general
concept can summarize another concept or item.
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HSD Problem HSD Problem )

Input: A hierarchical DAG, a query set of popular items Q,
an integer Kk;

Output: A set S with at most k concepts;

cov(S)NQO

cov(S)UQ

Summary Score: f(S) =
S: The selection set.
cov(S): The items that set S cover.
Q: The query item set.

Objective: Find the set S* = arg max  f(S)

SCV,|S|=k

NP-hard: Reduction from set cover problem.

Applications: attributes filter, iImage set labeling,

AN /
AN personallzed recommendation ’/
,/"""""““““_' """"""" ‘~~\\

R Algorithms \
f | cov($) N Q| \

Transformation = uol 2
Score function: [cov(S) N Q| —a - [cov(S) U Q| > 0

[cov(S) N Q| —a - |cov(S) \ Q] = a - [Q]

Maximum weighted coverage:
g(S) = Z w(x) = a-|Q| ,where w(x) = {

xEcov(S)

1 , X €0
X &0

-

DP on tree
DP(v, k) the maximal weighted coverage with selecting no
more than k vertices in subtree T,

DP(v, k) = max{DPy (v, k), DPn (v, k)}

DPy (v, k) = Z w(u), subject to k > 1.
uecoviv)
DP k) = DP(u, ky)}, s.t. ky < k.
N = B 2, DPwkast ), k

ueN-(ov) ueN"(v)

Algorithm on HDAG

Example: Assume a=1: SIGMOD

1-5=-4 / l 53*s 4-0=4
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P1: paper downloads P3: paper downloads

less than 500 more than 500

Popular papers summarization in SIGMQOD:
Some papers are popular and others are unpopular.
Select k topics to summarize popular papers.
Cover more popular papers, cover less unpopular papers.
An example selection (k=3):
data clean: P10, P11, P12, P13

-

\ ML system: P7, P8, P9 /]
\\ knowledge graph: P3 //
\\*~ s’
/”_ --------------------------------------------- -N\\
Y Related work \

Aggregate Method

Method: Select top-k topics with maximum aggregate popular papers.
Selection (example): ML, data clean, ML system

Limitation: Lack diversity (ML & ML system)

P7,P8,P9,P10,P11,P12,P13 7
Summary Score: f(S) = i ) = —
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Method: Select k diverse topics with maximum summary score greedily.
Selection (example): ML, traditional data clean, knowledge graph

Limitation: Cover several unpopular papers (P4, P5, P6)

i _ |{P3,P7,P8,P9,P10,P11,P12,P13}] _ 8
Summary Score: f(S) = =2
|{P3,P4,P5,P6,P7,P8,P9,P10,P11,P12,P13}] 11

~----------------------—

Our Method
Selection (example): data clean, ML system, knowledge graph
\\ Summary Score: f(S) = {P3,P7,P8P9,P10,P11,P12P13}| _ 8 _ /
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