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Introduction

 What is Big Data? [refer Wikipedia]

= Big Data is the term for a collection of data sets so
large and complex that it becomes difficult to process
using on-hand database management tools or
traditional data processing applications.

= The challenges include capture, storage, search, share,
transfer, analysis, and visualization.
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* QUESTIONS

= How to deal with the challenges of booming data in
Industrialization and informatization, and construct
the decision making processing for national R&D
strategy In specific emerging technology domain?

= How to transfer traditional Tech Mining methods to Big
Data, and explore the potential insights and
intelligence?

= How to balance the traditional target-driven decision
process with data-driven signaling in Big Data scope?




« CONCEPTS

= Combined Model with Decision, Data, & Cost

Methodology

Decision

WHY we need to make this decision? |« Decision Value

WHAT is the target of this decision?

< > Decision Target

HOW to make decision? [«» Decision Value = Cost + Potential Decision Value

Qualitative & Quantitative

Data

Data Mining & Knowledge Discovery

Analysis: Statistical -~ Association Rules - Vislisation

Cleaning: NLP - Term Clumping - Specialized Dataset

Collection: Search Strategy - Data Source - Integration

Cost

Resource Cost
Time Cost




— Methodology

e CONCEPTS
= Relations among Decision, Data, & Cost
i Decision )
« Efficiency
* Value

The upgrade of techniques and
investment to data cost much,
but improve the decision
making effectively

Data affords effective
support for decision making
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Data Cost
* Volume * Time
* Precision * Resource
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Advanced techniques and methods help the process
for data collection and analysis effectively



. Methodology

« Target-Driven Decision Making
= Tech Ming
v What’s the target; What’s the data; What’s the method;
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« Data-Driven Decision Making
= Self-Organized Real-Time Technology Monitoring
v What’s the data?
v What does the data indicate?
v How to deal with the data?

v How to visualize the potential insights of the data?
V...

B The efficient ability to extract knowledge and
Insights from large and complex collections of
digital data

v White House, USA - Big Data Research and
Development Initiative



Bi-Directional Decision Making Model for Big Data
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Decision-Oriented Target
Care Technelogy Mining:
Technology Opportunity Analysis:
Competitive Status Analysis;
Technology Trends Discovery;
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Decision-Oriented Target
Real-Time Hot Topic Discovery;
Technology Dynamic Monitoring;

Competitive Technical Intelligence;
Emergency Early Waming & Reaction

Methodology

 Bi-Directional
Decision
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Methods
Semantic TRIZ;
Technology Roadmapping;
Association Rules;
Scientometrics:

==

Tools & External Libraries

Techniques & Tools
Text Mining;
Natural Language Processing;
Term Clumping;

MapReduce & External Libraries:

Statistical Library, Machine Learning
Library(Mahout), Mathematical
Library, Othersle.g., Oozie, Mobius).
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Collection & Analysis
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Methods
Isolated Point Analysis;
Sacial Network Analysis;
Big Data Visualization;
Knowledge Inference:
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Technigues & Tools
Noisy Information Cleaning:
Rule Classification & Retrieval:
Stream Media Processing:

Making Model
for Big Data
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| Concurrent Computing

Scientific Data
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ST&I Documents {Publications & Patents); Technical Reports; Statistical Reports;

Business Data

Enterprise Websites; R&D Reports; Financial Trade Data; Product Documents;

Others

Policy Data; Market Dynamics; Social Media ( Twitter, Blog & others);




— Empirical Study

« BACKGROUND

= “Energy Conservation and Emission Reduction
(ECER)” problem is a major concern for both national
R&D management and technical sides.

= Four decision-making capabilities are evolved
—Industrial Structure Adjustment
— Energy Structure Adjustment
—Technology Development
— Organization Management




———— Empirical Study

« Global Energy Cost Comparison
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Empirical Study

« Global Energy Cost Comparison
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______ Future Work

« Method

= To continue the construction of the Triple Model with
Decision, Data and Cost, and to enrich economic
concepts to the methodology structure;

= To combine our basic “Big Data Management Platform”
with the “Bi-Directional Decision Making Innovation
Model ,” and to realize more function models and
libraries.

= Empirical Study

= To continue the ECER study based on our ongoing
project with Ministry of Industry and Information
Technology, PRC;

= To expand our data resources to more web-related
social media data.
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yi.zhang.bit@gmail.com




