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ABSTRACT

Digital data capture from a business’ big data stes remains difficult, but techniques are emerging.
This paper reviews, describes, and connects ushigedata components as an ingredient towards
delivering an understanding of the qualities a @&s@ business may astutely utilize as they expamd) al
China’s Belt Road Initiative (BRI) pathway. It segts digital data across the business, web andakoci
domains can provide sorted text extracts througlldtgy MapReduce algorithms, and these outputs can
be qualities grouped to deliver additional businesglerstanding concerning the qualities they aim to
deliver. Similarly, qualities aspects can also bekéd to audio, video and image files - but often f
slightly different purposes. Hence, text mining egg the most important big data link to business
quality. A digital 4 stage 5 level big data digital qualgisystem then strategically frames a pathway for
qualities outcomes for BRI business ventures.
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1.0 Introduction

Big data is revolutionizing business operationsth\89% of businesses rely on text information 6666
using some form of predictive analytics as a meaanmprove their competiveness. The big data market
is likely to exceed $84B over the next decade. Thi% compounded growth is a strong driver for
ongoing business change. China has embraced thisnyiand is aiming to be the global leader in
artificial intelligence (Al) by 2030.

Today, several areas China is already creatingztwosshifting digital advancements (Hamilton, 2017).
For example, at the micro level, Da-Jiang Innovai&cience and Technology’'s compact, lightweight
Mavic Pro drone flies four-miles and from hundreddeet up its 4K camera and cutting-edge software
follows subjects, avoids mid-air obstacles, andomatically returns-to-base. Other micro Chinese
designs include Momenta’s driverless-car softwé&age++'s facial-recognition scanner and VIPKID’s
online-tutoring system.

At the macro level Chinese super-fast trains norsgeta 500km/hr travel and Chinese state-run space
contractors are refocusing this technology towaad&high-speed 4,000km/hr flying train aimed at
replacing key destination flight travel. Similari@hina’s digital technologies is linked through its
‘Internet Plus’ (encompassing mobile-internet, dmomputing, big data, 10T with traditional induss)

Its Internet Plus has expanded across its Long Mam rocket development. Its recent rocket launch
delivered special cameras into space to providalddtland surveys from orbit.

On a global terrestrial and maritime scale Chinare-belt one-road strategy is providing a global
framework across 65 belt-connected countries, @nolsa it's the major shipping trade roads, inclgdin
key ports. Here, China is scoping, and creatingst array of complex builds that require extensoie
and sensor connectivities, along with extensiveaddid arrays of intelligent big data strategies.

Big data Al then generates a closer understandirttpeo behaviors, preferences and flaws within and
around this system. It also supports Chinese bss@seas they seek to expand their enterprisessabies
preferred belt and road strategy. Here the captfirsocial media data, browser logs as well as text
analytics and sensor data can provide a much mumplete picture of the dealings of their foreign
entities and the domestic interactions with theimke country customers.

This complex strategic Al development process disavs on emergent technological innovations. This
encompasses the leading-edge adoption of techwoalogilvancements. It incorporates digitally-driven,



©1-ICCBTHS & 22-ICIT: 2-4/4/18 at BITZH  ST-4: Tech. Inno. Impact on Cultural Values in OBOR 4-5 P-2

disruptive change (Utesheva, Simpson & Cecez-Keonian2016), and the intelligent incorporation of
emergent loT digitally connection solutions incargded draw on highest quality standards.

Chinese businesses can assess when to adoptingesézchnological approaches by assessing their
specific industry against Gartner’'s digitally-reden ‘Hype-cycles’ (Gartner, 2018). This visual
assessment enables Chinese businesses to choosenthe point, commercial viability of maturity,
adoption of which technologies and applicationsy &ow this chosen technology (or application) is
likely to trend over time.

2. DataVariety

Quality data capture is vital for all substantiuesimesses. It also encompasses a richness of saucke
as text, imagery, videos, audio-files, and the.likewever, measuring quality is not simple, and it
remains a substantive analytical obstacle in tatifig the effective use of such large volumesaiéad

Incompatible data formats, non-aligned data stmestuand inconsistent data semantics all create
significant analysis challenges. These also geaerativersity of approach opinions within the cogte

and the OSS community. Currently, further mechasiane being pursued to convert latent, unstructured
text, imagery, videos and audio information intoitasle numerical indicators that also deliver
computationally. All these data forms potentiallifeo corporate analytical significance, and so each
solution requires compatibility.

Thus for China, processing big data remains a ehgdl — from storage to management interpretations.
Techniques can capture descriptive, estimativetepang, predictive, prescriptive, optimization and
benchmarking. Approaches can be gamified, econaimwylation, modelling or agile.

In developing BRI strategies each business mustigoscaling capabilities through expandable data
storage - so it can incorporate the ever-changmygever increasing array of useful data streamsilstv
still delivering the necessary information and kfedige to improve its services, operations, and/or
capabilities.

3.  Thelncorporation of Social Networks

Social media data streams are now prevalent sofn@m@swhich to gauge trends in mining and analysis.
In the West these streams include Facebook, Iratagrwitter and other micro-blogging sites. In Ghin
Renren is Facebook, Weibo replaces Twitter, and Née@ a key mobile text/voice-message/image-
posting/social communications service).

Outside China, Facebook, Instagram, Twitter carvigeinstantaneous engagements. Hence business
algorithms must be capable of working across ttehgsgamically-changing, time, format, and space
constraints. For example Twitter delivers aroun@K3@veets per minute or around 200B tweets per year
(Anon, 2018a). Facebook receives around 510K cortsn2A3K status updates and 136K photo uploads
per minute (Anon, 2018b). Thus streaming captui amalysis data algorithms can offer real directive
information sources for business, but these largeatyain works-in-progress.

4.  Opinion Mining

Sentiment analysis offers a behavioral decisionyasopinion mining approach to assess such data
sources. For example natural language tweets, comsnad updates can be positively or negatively
classified and used in learning algorithms to gysitically identify, extract, quantify, and study
subjective information. It can be used to sensiudihal polarity change regarding a topic. These
behavioral trends can be further mapped againsesntikes and emotional cues (Anon, 2018c).

Websites offer another digital extraction additiblere, structured and unstructured webpage dathean
category and relationally extracted to guide anfdaes ongoing digital business processes. Content
Grabber, and Dexi.ios, like many other website action tools, engage web scraping agents (Anon,
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2018d). Dexi.ios adds browser support allowing gicig and interaction with data from any website.
However to date, the discovery pattern technigwadable to transform and combine this extracteth da
into useful new datasets may still be consideredak-in-process solutions.

As technologies advance and their ensuing life ecldw-ons first become more digitally productive
greater consumer reach and engagement is achiBeeyds, Zeng & Venjara, 2015). This in turn elicits
behavioral feedback loops into the business. Taia dan be mined too.

5. Text Measurement

The Hadoop MapReduce approach assesses vast anobuntsti-terabyte data in parallel using large
clusters of nodes that can both compute and s®ifet( 2013). MapReduce (typically as Java C++,
Python executables) and its Java Hadoop Distriblfde System run concurrently - effectively
scheduling tasks on the active data nodes acresajiregating cluster(s) (Cosentino, Izquierdo &da
2017). MapReduce first splits the input stream iimtlependent data components. It task-reduces, and
then map-sorts. Its master JobTracker and its daee sTaskTracker-per-cluster-node combine to
schedule tasks, monitor them, re-execute any fagskls and deliver these data components intofaluse
output file system (Anon, 2018e).

(https://hadoop.apache.org/docs/r1.2.1/mapred ialitaiml).

Other text approaches include Apache S4 real-tiomkines data streams and processing-elements
(Neumeyer et al., 2010), and Twitter's Storm (An@®17a) ensemble learning classifiers approach
which scale, parallel and process data feeds.@tiir approaches combine aspects of these apgsach
For example Lambda architecture processes datg bsitth layering (Hadoop) and stream-processing
methods (Storm) to deliver greater fault toleranseglability, and dynamically changing inclusions
(Anon, 2017b).

Thus, API (functions/procedures to access featags) text assessment approaches (such as Hadoop
MapReduce, S4 or Storm algorithms) rapidly procdasge amounts of data by parallel
splitting/processing data as independent subséissel are then reduced to deliver final interpretabl
outputs. Here, pattern techniques are added, bdat their effective-use and update-discoveryepasgt

are still works in process.

6. Image Measurement

Mining image information engages algorithms thageé&each, input and process the image input code
and allow this digital information to be used latenage information is either:
(1) content-based information - analyzing largeudtired and unstructured text/audio
information
(2)  structure-based information - showing linkagestween image edges, and locating
consumer preferred hub-points (nodes).
(3) community-based information - providing currem¢havior patterning and/or helping
predict emergent community properties.
(4)  social-correlation-based information - showibghavior connection links and relative
strengths that can be leveraged to deliver grdaterd awareness and sales (Gandomi & Haider,
2015)
(5) optical-character-recognition (OCR) to explairage purpose.

Overall, image mining offers a more general perSpeof a consumer’s engagement with a business.

7. Audio M easurement

Audio analytics capture communication. They canlym®aactive calls, deliver cross-sell (or up-sell)
consumer targeted marketing and/or deliver nedrtirea feedback. These transcript or large vocatyula
continuous speech recognition approaches firststritve the audio speech content, then engage text-
based analytics to find each search term in thestrébed file.
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Audio analytics can also deploy interactive voiesponses to communicate with consumers. These
phonetics-based approaches first create a wordseseq from the text and then compare these against
input search terms. Thus audio analytics is stillar-developed, but it is workable in controlled
environments - such as within language trainingvearie packages.

8.  Video Measurement
Video data is typically connected with security tbe monitoring of buyer behavior. It houses huge
amounts of data, but it must be automatically ditied leveraged using API server-based or edgedbase

video analytics to locate and extract useful ifgethce items.

Thus, video streaming data still requires qualggmreal-time digital analysis tools.

9. HypeCycles

Gartner’s (2017) ‘*hype cycle’ (Figure 1) capturatest emergent technologies within a relevant imgus
the context, as a five-phase, technologies-infladife-cycle. Hype cycles hold special relevancmss
the early stages of commercialization, commencirith van innovation trigger initiation - where a
potential technology breakthrough emerges, bueafgs no commercial viability or usable product.

Gariner Hype Cycle Tor Ermerging Technalogies, 2017

|
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-

pariner comiSEmarteriitho nrtns

Gartner

Figure 1: A Gartner 2017 hype cycle (available at:
https://blogs.gartner.com/smarterwithgartner/f2@4/7/08/ Emerging-Technology-Hype-Cycle-for-
2017_Infographic_R6A.jpg)

As others tackle this new innovation and attempbtidd their commercial products or solutions an
expectations peak emerges. However, as commeatializimplementation successes wane and many
attempts fail, a disillusionment trough emergeshwfew persistent commercialization survivors
remaining on task and improving their initial pratluNext an enlightenment slope emerges as the
technology begins to crystalize into an understoackage, and finally a productivity plateau devslap
more businesses enter and fund pilot product #ietyiand those achieving successes emerge and
develop second and third generation improvementproduct versions that commercially extend the
initial innovative technology capabilities into sessful mainstream businesses with clear payoffis an
broad market applicability.

10. Big Data Management and Quality

Thus, across the above examples, the measuremeig data involves capture processes including: the
acquisition of structured and unstructured date,rttanagement selection of appropriate data measures
the operational assurance of valid data inclusitims,ongoing data research and development (R&D)

additions, the production of outcomes data (as ablaesformat), the meaningful dashboard data

distribution mechanisms, and the inherent legalitiet accompany such measurement processes.
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This suite of data management measures is likelycpéarly useful when deployed as potential nesd+
time process controls and where the relevant endzbddta qualities can be gauged against Wang and
Strong’s 2006 dimensions of: intrinsic (completenesinambiguousness, meaningfulness, and
correctness) and contextual (accessibility, andulrsess) motives (Haug & Stentoft Arlbjgrn, 2011)
along with product representation and service @ity data measurement dimensions. The
combination of these big data measurements caly ldemodelled for total effects contributions. Ret
assessments suggest little quantitative researchden done in this area (Chen, Chiang & Store}220
Liebowitz, 2016, Sugumaran, Sangaiah & Thangazay).

Business is how recognizing the values inherebidrdata. High quality data is a necessary comlifiiw

the business analysis. This requires the developaienbig data quality framework. The big datalgya
framework shown in Figure 2 first links data managat encompasses the acquisition, the management,
the production, and the distribution of the exteachig data components.

In Figure 2, the data quality dimension defines hbese big data components meet the product and
service qualities (Wang et al. 1995; Wang 1998;rKehal. 2002). Further, the analytics involvedwdra

on the modelling, the analysis-approach and therpnétation of this grouped corporate data. Thus, t
Figure 2 digital qualities approach is also likbighly-influenced by the business’ digital leadépsand
management style.

Data Management Analytics
« Acquisition * Modelling

» Management * Analysis
responsibilities * Interpretation
» Operational

assurance
R&D

Production
Distribution

Legal requirements

Data Quality

Dimensions

* Intrinsic &
contextual qualities

* Product qualities

+ Service qualities

Figure 2: Big data quality framework

11. Ddlivering Digital Qualities

Digital qualities leadership draws on a conglomierabf transformational, transactional and autteenti
leadership ideals (Prince, 2017). Digital qualitiesdership can be instituted at various levels of
increasingly complexity. The technologies and sfyit advancement systems to support and assess thes
complexities develop across four strategic stageshawn in Table 1. These qualities enhancemeats ar
deployed sequentially across five levels of dewelept beginning at the top left with strategic
digitization. Each subsequent qualities level thequires ongoing and increasing reliance on emérgen
technology systems, and each draws increasing@seaciated digital intelligences.

For example, consider the deliverance of data mdigial quality as applied through Table 1. Fitst
digital corporate leader renews and transformsctrporate’s strategic digital capabilities by extieg
existing capabilities into external cloud inforneati sources. Here, the corporate’s internal inttinsi
contextual, product and service quality measuressagaged. This leadership also incorporates $eiitab
corporate analysis tools that can assess suchldasdebig data capture. Here, corporate qualities
outcomes are digitally-assessed against the indsisfuality standards and/or against the corposate’
quality standard measures.
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Table 1 Digital quality: Staged business developmetinat draw on technologies and strategic

advancements
Quality
advancement Stage 1 Stage 2 Stage 3 Stage 4
systems
Digitization to data Industrie 4.0

Renewal systems

Engagement
systems

Collaborative
systems

clouds

loT digitization

Entrepreneurship

Hype cycles delivery

Flatten digitally
interconnected
organization

Specialization to
selling organization

Precision, remote,
specialized controls

Workforce
collaboration

Talent management

Consumer value
focused

Efficient service value
networks (SVNs)

Consumer
personalization

The second qualities enhancements level (light)gielivers more connectivities and information kut
requires more corporate digitization expenditunartiier 10T digital information is provided via pess
and operational 10T and e-business connectivilibgs links qualities aspects and speeds decisidiinga
at the corporate executive management level. Watieb information now available to corporate
executive management, less lower-management pingekssels are required. Hence a hierarchical
dissolution of some management levels also ensudsivering management efficiencies, and moving
qualities assessments closer (and quickly) to tB®.C

Similarly, the remaining three qualities enhancetmdevels deliver a connected, informed workforce,
technological innovations, high corporate precisiarservice value networks approach with consumer
personalized services and loyalty, and greateritptaf’en revenue streams delivering high-quality,
consumer-relevant outcomes.

Thus, a digital corporate leader (Prince, 2017)matentially create a leading-edge high-qualitypcoate
by digitizing, capturing, analyzing and executifg tquality triggers available within its availabiiey

data.

12. Discussion

Chinese businesses seeking to lead in the digiglaad seeking to extend into BRI ventures need to
harness their big data and draw competitive pasiip intelligence from these sources. Capturing dat
and extracting it from diverse business sourcesanesna challenge, but each data format — be it
structured or unstructured, can be digitally acegés3ext remains the most utilized data sourcegfaro
combinations like Hadoop MapReduce offer a solicnseto sort these acquired text sources. The astute
interpretation of this text is the current stageredearch. These authors currently believe behavior
assessments offer a strong pathway towards cajlatia interpreting such extracted and sorted tatet d
into useable business enhancing performance data.

Delivering BRI qualities engages these digitizetlisons, and links them into a 4 stage 5 level jiesl
system. This allows the Chinese BRI business vestia strategically include their appropriatelyreed
big data executed quality triggers and then stieddly frame their individual business’ qualities

outcomes.

GitHub’'s OSS Hadoop systems can now capture tmdge, audio, video, and even sensory data, and
machine data - thereby facilitating a suitablewsafe process to mine big data, to isolate its corapts,
and to form desired information groupings — prodidRiitable data storage and computing power is
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available. Hence, if BRI developments are to b&est&the-art in their capabilities this Hadoop ided
aggregated data now requires the development skesguient intelligent analytics, and the developroént
real-time business adjustment systems.

13. Conclusion

This paper’s objective is to review, describe, andnect usable big data with corporate digital igyal
leadership potential and consider it against BRiifess ventures.

Digital data capture from a business’ big data sesirremains difficult. Some techniques are now
available. This paper reviews, describes, and arienesable big data components as an ingredient
towards delivering an understanding the qualiti€hmese business may astutely utilize as theyrekpa
along China’s BRI pathway. Digital data across lusiness, its web and its social domains offers tex
components which can be extracted through HadoopRdduce algorithms. These outputs can then be
qualities-grouped to deliver insight concerning dualities a business aims to deliver. Similarlyalities
aspects can also be linked to audio, video and enfdgs - but often for slightly different purposes
Hence, text mining appears the most important big tink to business quality.

To fully digitize a business extensive process emhectivities changes are likely required. Thiarge
typically requires a move to an all-encompassingitali leadership approach by the CEO and the
business’ executive. It requires extensive systeh@nges and further expenditure on new software.
Hence, to introduce digitization across a businasdructured, 4 stage, 5 level qualities-focusgar@ach

is suggested.
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