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Introduction   

As the premier international forum for data science, data 

mining, knowledge discovery and big data, the ACM 

SIGKDD Conference on Knowledge Discovery and Data 

Mining (KDD) brings together researchers and practitioners 

from academia, industry, and government to share their 

ideas, research results and experiences. Partnered with 

Bloomberg, it celebrated its 20th years in 2014 with the 

theme “Data Science for Social Good”.  

 Among academic conferences, the KDD conference typ-

ically has an emphasis on research motivated by real-world 

applications. It is this synergy of research in areas such as 

algorithms, computational geometry, database, graph the-

ory, machine learning, natural language processing, statis-

tics, visualization, and many others when applied to prob-

lems arising in diverse fields, such as the Web, medicine, 

biology, and marketing, driving our field forward and mak-

ing it vibrant and fun. The breadth of topics covered in the 

2014 research program is truly comprehensive and nicely 

balanced among social and information networks, data min-

ing for social good, graph mining, statistical techniques for 

big data, topic modeling, recommender systems, data 

streams, scalable methods, Web mining, clustering, feature 

selection, applications to health care and medicine, public 

safety, advertising, social analytics, personalization, work-

force analytics, health, and many more.  

Research Highlights 

 

In the following, we highlight some research advances pre-

sented at the 2014 KDD conference. 
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Scalable Methods for Big Data 

Scalability is crucial to big data applications and can be ad-

dressed by clever sampling and approximation, parallel 

computing, and/or levering sparsity properties. Substantial 

efforts were devoted to scale up graph algorithms on pag-

eRank estimation (Lofgren 2014), betweenness centrality 

(Yoshida 2014), graph sampling (Ahmed 2014), and graph 

partition (Bourse 2014).  Li and co-authors (Li 2014) inves-

tigated this issue in the context of topic modeling. Sampling 

is employed in topic modeling inference in order to associ-

ate latent variables with observations. Leveraging the spar-

sity property, they proposed an efficient algorithm that ap-

proximates a dense, slowly changing distribution buy the 

combination of Metropolis-Hastings step, use of sparsity, 

and amortized constant time sampling via Walker's alias 

method. It scales linearly to the number of instantiates topics 

in the document rather than the total number of topics, lead-

ing to an order of magnitude speedup.  This algorithm is ge-

neric, and has wide applications in statistical modeling. This 

paper was recognized with the Best Research Paper Award.  

Social Media Analysis 

Social media analysis continues to attract attentions from re-

searchers and practitioners. Topic modeling, especially in 

the context of discovery of topics and monitoring topic evo-

lution in social media, is a popular topic. Tong and co-au-

thors (Tong 2014) developed a Topics Crowd Service (TCS) 

model to discover latent topics in crowd-oriented service 

data, using belief propagation and pairwise sketching. Schu-

bert and co-authors (Schubert 2014) investigated the prob-

lem of early detection of emerging topics before they be-

come hot tags in social media streams. Tsytsarau and co-

authors (Tsytsarau 2014) studied the dynamics of news 

events and their relation to changes of sentiment expressed 
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on relevant topics. They proposed a framework that models 

the behavior of news and social media in response to events 

as a convolution between event’s importance and media re-

sponse function, specific to media and event type. Sudhof 

and co-authors (Sudhof 2014) showed that modeling de-

pendencies between emotional states can yield insights into 

human emotion and support more powerful sentiment anal-

ysis. 

Social and Information Networks 

Social networks has been a hot research area in the KDD 

community for many years, thanks to the tremendous suc-

cess in industry. However, the research focuses have moved 

from link prediction, reachability query, and community de-

tection in static networks to modeling the dynamics of in-

formation diffusion over the networks (Embar 2014; Ku-

rashima 2014; Wang 2014) and event detection, forecasting, 

and organization in dynamic and heterogeneous networks 

of, for instance, sensors or smart devices (Chen 2014; Ro-

zenshtein 2014; Li 2014).    

Applications to Healthcare and Medicine 

Electronic health records (EHRs) are becoming an increas-

ingly important source of detailed patient information. Ef-

fective integration and efficient analysis of EHRs can aid in 

solving many of the healthcare problems: making informed 

clinical decisions, improving patient safety, and facilitating 

investigations and knowledge discovery. Ho and co-authors 

(Ho 2014) proposed a sparse non-negative tensor factoriza-

tion method to automatically derive phenotypes that repre-

sents complex interactions between several sources and 

maps to existing medical concepts and easily understood by 

a medical professional. Ghassemi and co-authors (Ghassemi 

2014) demonstrated that latent topic-derived features from 

electronic health record of ICU patients were very effective 

in predicting patient hospital mortality.   

Conclusion 

In summary, we observed a substantial increase in the num-

ber of papers related to data mining for social good, as well 

as works on scaling up algorithms to deal with big data. It is 

extremely encouraging to see that data mining is branching 

out to many application areas of societal importance: public 

policy, education, healthcare, medicine, smart cities, cli-

mate, green energy, the Internet of things, and many others. 

We hope that this trend of data mining affecting all aspects 

of our society will definitely continue in the future. 
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