
  

Abstract—Market expansion is a business growth strategy. 

The methods for expanding a market include channel 

expansion, new product development, new market 

identification, and sales expansion. With growing social media 

usage, consumers have changed their shopping behavior from 

internet surfing to social media referral. Therefore, transaction 

data is not the only data source to be analyzed for identifying 

an effective distribution channel, a new market, a new product, 

or a marketing strategy in market opportunity research. Big 

data, by, combining numerical information, textual 

information, image, and video together for analysis, has 

become the new data source. However, the challenge in 

performing big data analysis is the way in which the data being 

gathered, integrated, filtered, organized, analyzed, and 

presented. This paper aims to present a novel big data 

analytics framework with ubiquitous and self-learning 

capabilities able to handle the dynamical change of the market 

environment for market opportunity analysis. To evaluate the 

effectiveness of the framework, the conceptual framework was 

implemented in a market research project. The outcomes of 

the project and the lessons learned are discussed. 

 
Index Terms—Big data analytics, market opportunities, 

ExporTech Detroit, knowledge engineering. 

 

I. INTRODUCTION 

Market analysis, product analysis, sales analysis, and 

channel analysis are commonly used methods for market 

opportunity research [1]. The data and techniques used for 

these analyses can be classified into three main categories. 

A group of researchers uses market surveys and consumers’ 

comments to analyze consumers’ preferences and product 

opinions for new product development [2], [3]. They extract 

and integrate data from customer reviews and market 

surveys to assess buyers’ satisfaction on products’ features 

and customer services, and to identify new products for 

market expansion. Another group of researchers focuses on 

identifying the optimal marketing channels for increasing 

the sales of existing products in market expansion research. 

They use company transaction data to segment customers 

into different groups to discover their buying behavior and 

channel choices and to identify optimal channels for 

distribution [4], [5]. However, the limitation of this method 

is that it does not consider the local and global market 

environments for market expansion. Therefore, other 

researchers study the companies’ business environment, 

competitive advantages, branding position, sales 
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performance, and pricing strategies to expand the market 

locally and globally [6], [7]. They integrate the market news, 

economic indicators, import and export data, annual 

company reports, companies’ website information and 

transaction data to analyze existing industry environment, 

business environment, competitors’ competitive advantages, 

and products’ differentiation for new market opportunities. 

Since the data from company transactions, market 

surveys, company websites, consumers’ reviews, and so on 

are dynamic and in different formats and are interrelated to 

each other in market analysis, this paper aims to develop a 

big data analytics framework for integrating those numerical 

and textual data to perform a more complete market analysis 

and provide ubiquitous and self-learning capabilities to cope 

with the dynamical change of the market environment. The 

next chapter will review the existing market expansion 

analysis methods and discuss its drawbacks and the 

technologies used. A novel big data analytics framework 

and information architecture in the knowledge engineering 

perspectives will be then proposed. A case study of adopting 

this novel framework in a new market opportunity research 

will then be presented and discussed. The lessons learned 

and the future work involved will be discussed in the 

conclusion. 

 

II. LITERATURE REVIEW 

A. An Overview of the Current Market Expansions 

Analysis Methods 

Traditional market selection methods can be classified 

into qualitative and quantitative approaches [8]. Qualitative 

approaches identify a shortlist of countries based on the pre-

defined objectives and constraints for market expansion. It 

collects the data of government policies, commercial 

environment, distribution channels, countries’ demographics, 

social environments, customers’ purchasing power and 

preferences, foreign market visits for analysis, and so on in 

the market screening process. The tradition data analysis 

methods used in qualitative approach include scoring and 

ranking. The drawback of this method is its biased analysis 

and its high dependence on researchers’ experience and 

knowledge in a specific country and their perceptions on 

market opportunities there.  

Quantitative approaches compensate for the limitation of 

qualitative approaches and the use of secondary data, such 

as import and export data, economic indicators, and so on to 

perform analysis. The methods used in quantitative 

approaches can be classified into market grouping method 

and market estimation methods. The market grouping 

method clusters countries into similar groups based on their 
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social, economic, and political factors. It uses macro 

indicators to cluster similar countries into groups and 

compare across the market performances within the clusters 

for identifying potential new markets. The data analytics 

techniques used for market grouping include clustering and 

classification [9]. However, the market grouping method 

may not be able to reflect the market opportunity for 

specific products. 

Market estimation methods are employed to compensate 

for the limitation of the market grouping method. They 

analyze market potentials on firm-level [10] and country-

level [11]. The firm level method uses the data of customer 

reviews, customer preferences, customer satisfaction 

surveys, transaction data, and so on to perform analysis. In 

addition to the analysis, it reviews company objectives, 

products’ profitability, and managerial experience and 

knowledge to evaluate the firm’s readiness to expand the 

market. The data analysis techniques used in firm-level 

market estimation method include natural language 

processing, text mining, opinion mining, sentiment analysis, 

sales prediction, marketing optimization, and channel 

optimization. However, this approach is limited to firm-

level analysis and does not compare itself with the 

competitors’ or other brands’ market penetration rates. 

Therefore, a country-level method allows companies to 

analyze and compare countries’ import and export data of 

certain products to identify potential country-product 

combinations for export. This method analyzes product-

specific market growth, market size, and level of 

competition and barriers for trading to identify right 

products for new market expansion. It uses porter’s five 

forces model and strength, weakness, opportunities, and 

threats (SWOT) model to analyze the external and internal 

business environments. In addition, it uses data of economic 

indicators, import and export data, Harmonized System 

Codes (HS Code), market penetration rate, market survey, 

competitors’ website information, consumer reviews, 

consumer preferences, company products’ characteristics, 

and so on to perform analysis. The data analysis techniques 

used in the county-level market estimation method include 

scoring, ranking, graph theory, network analysis, association 

rules, and some other techniques used in firm-level market 

estimation.  

To summarize, each of the above methods has its 

strengths and limitations, and they can compensate for each 

other’s limitations. Therefore, an integration of the above 

methods for identifying new markets was recommended in 

this study. Since government policies, commercial 

environments, distribution channels, and customers’ 

purchasing power are the most critical factors for success in 

trading, a preliminary screening using a qualitative method 

for identifying potential countries to export was 

recommended. Second, an in-depth screening using market 

grouping method to classify the similar countries for export 

analysis was recommended. The advantage of screening the 

groups of similar countries is that it can reduce the time and 

resources for analyzing the country-product combinations in 

each country. Once the groups of similar countries are 

identified, companies can only target the cluster groups for 

further analysis. So, a preliminary selection to identify 

country clusters and product combinations using country 

level market estimation method was recommended in the 

third stage. Potential products for export in similar countries 

are identified in this stage. Once the target country clusters 

and products combination for market expansion are 

identified, an in-depth selection to identify the most 

promising products and countries to export using firm level 

estimation method was recommended. This stage involves 

the analyses of the sales data, customers’ demographics, 

distribution channels, product profitability of the company, 

and so on. 

B. Review of the Data Analysis Methods for Market 

Expansion Research 

Marketing optimization and channel optimization are 

commonly used to analyze new market opportunities, 

market classification, market prediction, customer 

segmentation, buyers’ purchasing behavior, market basket 

analysis, sales prediction, and pricing optimization. Data 

mining techniques such as regression, outlier detection, time 

series, clustering, association rules, and decision rules are 

used for these analyses [12], [13]. Regression models use 

transaction data to predict future market trends and sales 

performance. Outlier detection finds out abnormal sales 

patterns that may be caused by a marketing campaign or a 

sudden event. Time series provides analysis on buying’s 

purchasing patterns and predicts seasonal sales cycles for 

marketing campaign planning. Clustering analyses classify 

the customers or markets into segments for future target 

marketing or market opportunity analysis. Association rules 

are used in market basket analysis for identifying cross-sales 

opportunities in market expansion study. Finally, decision 

rules provide decision criteria and rules for managers to 

perform decision-making in market expansion selection.  

However, since the market changes all the time, the data 

analysis models also require to be changed dynamically to 

adapt to its environmental changes. Some researchers use 

machine learning methods [14] such as Bayesian classifier, 

neural networks, support vector machine, and so on to learn 

the historical market patterns for market classification and 

prediction, and at the same time to adjust the errors of the 

model caused by environmental changes during the data 

analysis process. Other than numerical data, social media 

becomes one of the important data sources for companies to 

perform analysis as it is commonly used by customers to 

share opinions [15]. Some modern methods such as natural 

language processing [16], taxonomy building [17], opinion 

mining [18], and sentiment analysis [19] are invented and 

applied in market analysis. However, since the vocabulary 

used in social media may vary and the same vocabulary in a 

different context may have different meanings, an ontology 

can be used to standardize the vocabulary categories for 

information integration and social media analysis [20].  

Therefore, a big data analytics platform using ontology 

and machine learning to integrate the numerical and textual 

data as a whole for market learning and analysis was 

proposed in this study. Integration of the data of government 

policies, market reports, census data, economic indicators, 

and financial data was recommended to be collected in the 

market preliminary and final screening processes. Since 

these data are collected from various sources, an ontology 

will be used to structure the data in a well-organized manner 
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so that the content of these data sources can be co-related 

and integrated for analysis. After the potential markets were 

screened in these two stages, the transaction data, economic 

indicators, company websites, and consumer reviews were 

integrated in the third stage of market preliminary selection 

process to analyze the industry and business environments, 

competitors’ competitive advantages, products’ 

differentiation, and consumers’ preferences. Researchers 

can extract product opinions, customers’ comments, and 

product descriptions from social media and/or company 

websites for analysis. This data can be massaged with the 

transaction data, channel data, economic indicators to 

perform product comparison, sales prediction, and 

marketing and channel optimizations analyses. By 

integrating these data into import and export data, HS Code 

and market survey, the target products and its corresponding 

countries for market expansion can be found in the final 

market selection stage. 

C. Big Data Analysis Platform for Market Opportunity 

Analysis 

Since the data used in market opportunity research is 

from various sources such as social media and company 

websites, a big data analytics framework is required to 

integrate these data for market opportunity analysis. In 

current studies, only a few researchers studied how to use 

big data analytics for marketing [21], [22] and networked 

business [23]. No studies have investigated how to use and 

integrate the transaction data, government policy, market 

reports, census data, economic indicators, financial data, 

import and export data, HS code, website information, 

social media data, and so on as a whole for market 

opportunity analysis. Therefore, this section uses a 

knowledge engineering approach to analyze how numerical 

and textual data can be collected and integrated for market 

opportunity research, and how they can be used together 

with data mining techniques and machine learning methods 

for market opportunity discovery. 

To extract data from public domains including social 

media platforms, trading websites, financial websites, and 

company websites, the commonly used method is web 

crawling [24]. The most popular web crawling tools [25] 

include World Wide Web Wanderer, Lycos Crawler, 

Internet Archive Crawler, Google Crawler, Mercator 

Crawler, and so on. Researchers used broad crawling, 

focused crawling or continuous crawling method to extract 

the data from the well-structured webpages. Since the 

vocabularies used in those public sources may vary, it is 

difficult to understand and identify the required data for 

extraction. So, an ontology [20] with defined vocabularies 

and synonyms can be used to overcome this problem. The 

standardized vocabularies can integrate the data from 

various sources as a whole and the rules embedded in the 

ontology can be used to reason and co-relate the types of 

sentiments, opinions, product categories, as well as some 

other data, such as government policies, economic 

indicators, market penetration rates, product pricing, 

channels, and so on to analyze market opportunities. 

Other than that, to identify market opportunities, a 

Harmonized System (HS) code is commonly used for 

finding out the import and export data of different countries 

for analysis. The HS code is one of the critical data sources 

for successfully identifying the potential products for export 

and market expansion. However, the existing HS Code 

classification method can only be done manually. In some 

cases, the HS code of the product is difficult to identify 

because the description of the products in the HS code 

classification system is unclear, and the vocabularies and 

languages used in product descriptions and the classification 

systems are different. As a result, researchers cannot find 

out the corresponding HS code for market expansion 

analysis. Although some researchers attempted to adopt an 

artificial intelligence method to map the HS code patterns to 

the product categories [26], [27], the problem is still 

unsolved. Therefore, in the proposed big data analytics 

framework, an ontology was used in the knowledge 

engineering layer to map the product descriptions to HS 

codes. The statistical methods and data mining and text 

mining models were built on the top of the knowledge 

engineering layer to perform new market analysis, product 

analysis, sales analysis, and channel analysis. The machine 

learning models were used to learn the historical market 

pattern and to adjust the errors of the predictive and 

optimization models caused by the dynamical changes of 

the environment. The graph theory, network analysis, and 

visualization tools were finally built to present the 

integration results for managers to perform decision-making 

regarding market expansion.  

 

III. PROPOSED BIG DATA ANALYTICS FRAMEWORK FOR 

MARKET OPPORTUNITY ANALYSIS 

Therefore, a novel big data analytics framework using 

ontology and machine learning for identifying new market 

opportunities was proposed as below (see Fig. 1). 

A. Knowledge Engineering Layer 

In the proposed framework, a web crawler for social 

media data collection was implemented. Ontology 

repositories for product analysis and consumer analysis 

were built using taxonomy and folksonomy building 

methods. The ontology rules and data mining techniques 

and natural language processing were used for relating, 

reasoning, and cross-referencing the related entities for big 

data integration.  

B. Intelligence and Logic Layer 

Data mining techniques, such as similarity measurement, 

clustering, classification, and association rules, and text 

mining were used to build the intelligent data analysis 

models for product comparison, competitor analysis, 

opinion mining, consumer preferences analysis, and buyer 

purchasing behavior analysis. In order to identify a market 

for expansion, predictive models were used to predict 

industrial growth and marketing campaign performance. 

Association rule and prescriptive model were used for 

finding out the relationship between channels and product 

characteristics and for identifying the optimal marketing 

channel respectively. 

C. Knowledge Management and Presentation Layer 

Lastly, graph theory, network analysis, and machine 
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learning were used to identify the import and export 

relationship relating to the impacts of the business 

environment to import and export performance and 

identifying new potential markets respectively. A ubiquitous 

market locating engine and channel marketing were built 

with machine learning and business intelligence tools. A big 

data visualization tool was used to summarize and visualize 

all the analysis for managerial decision making. 

The big data analytics information architecture is 

summarized below (see Fig. 2).  

 

 

Fig. 1. An overview of big data analytics framework for market opportunity analysis. 
 

 

 

 
 

 

 
 

 

 
 

 
 

 

 

Fig. 2. Information architecture of the big data analytics framework. 

 

 

IV. A CASE STUDY OF MARKET EXPANSION PROJECT 

In order to assess the effectiveness of the framework, a 

case study of using this framework for identifying new 

market opportunities was done. In this chapter, the case 

background, problem and objectives are presented. The 

results of using this framework for new market 

identification are also summarized. The challenges, the 

lessons learned, and future work are discussed at the end of 

this paper.  

A. Case Background, Objectives and Problems 

ExporTechTM is a national export technical assistance 

program developed by the US Department of Commerce 

[28]. It aims to help companies that are developing an 

export strategic plan. In Fall 2018, U.S. Commercial Service 

(East Michigan), Detroit Economic Growth Corporation, 

Michigan Economic Development Corporation, Michigan 

Manufacturing Technology Center, and NIST 

Knowledge Management 

and Presentation Layer

Graph theory, network analysis, 

machine learning methods, visualization tools

Intelligent and Logic Layer

Data mining tools, text mining tools, predictive 
models, prescriptive models, statistical models

Knowledge Engineering Layer

Web crawler, ontology databases, taxonomy engine, folksonomy 
engine, ontology rule-based engine, data mining tools, natural 

language processing
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Manufacturing Extension Partnership partnered with 

Madonna University in this ExporTechTM Detroit project. 

Madonna university offered a service-learning based 

consultancy service to ExporTechTM Detroit’s participating 

companies. It helped companies analyze market expansion 

opportunities. The research problems were concerned about 

how to determine what data should be collected and to 

discover what methodologies can be used to analyze 

potential market opportunities. The objectives of this project 

were to identify the data for analysis, develop information 

architecture, and build a predictive model for ranking 

potential markets.  

B. New Market Analysis Results and Summary 

This project used the big data analytics framework to 

implement an information architecture for new market 

analysis and developed a data analytics model for scoring 

the international market opportunities. A HS code repository 

for product identification was implemented and the porter 

model, SWOT model, and business environmental analysis 

model were used to build a business environmental indicator 

database. The import and export data, business environment 

indexes, economic indicators, and government policy risk 

indexes were used to build a predictive scoring model for 

predicting and ranking the market opportunities of various 

countries. The scores of the potential markets were 

calculated. The results were presented to the company, and 

they aligned with the company’s analysis in its previous 

preliminary research. 

 

V. LESSONS LEARNED 

The challenges and difficulties of using the big data 

analytics conceptual framework are summarized below. 

A. Web Crawler for Social Media Data Repository 

In order to crawl the import and export data for network 

analysis, a web crawler was implemented. The difficulties 

of the crawler implementation are the accessibility of the 

web pages and the variation of the page format and layout 

[25]. The crawler is required to be written for each new 

page found. The copyright and timestamps to crawl the 

updated import and export data form the second issue. A 

learning agent using a machine learning approach was 

recommended to implement web page behavioral 

monitoring. 

B. Web Mining for HS Code Mappings to Product 

Ontology 

To build a product ontology, the HS codes of the products 

were found using the official HS code classification system 

[29]. The challenges of HS code identification were the 

unclear product description and the different names used by 

the company and HS code classification system. Therefore, 

folksonomy [17] was used to identify the keywords 

(metadata) and synonym of the product name. A text 

analysis on the product description and similarity 

measurement [25] for HS code mapping requires to be 

researched for building the product ontology further.  

C. Predictive Model for Implementing the Business 

Environmental Indicators 

To determine the business environment for market 

expansion, a predictive model was built with Porter five 

competitive forces analysis, SWOT analysis, experts’ 

evaluation on environmental risks, and market import and 

export data. The challenge of the predictive model was the 

dynamical changes of the environmental factors and the 

variation of expert evaluations on the business environment 

impacting to the accuracy of business environmental risk 

indicator prediction. Therefore, a machine-learning 

algorithm to adjust the errors caused by the changes of the 

environmental risks, and the import and export performance 

was recommended in future work. 

D. Predictive Scoring Model for Market Opportunity 

Ranking and Identification 

A scoring model for market expansion prediction was 

built. The challenge of the model was the prediction errors 

in industry and business environment analysis propagating 

to the market opportunity scoring. Therefore, machine 

learning which would provide a feedback loop for the 

predictive model was recommended so that a weighting 

factor can be calculated to adjust the propagation error 

impacting the market expansion prediction in future work. 

 

VI. CONCLUSIONS AND FUTURE WORK 

In conclusion, big data analytics [30], [31] will become 

the next generation of artificial computing methods for 

analyzing industry growth, international markets, business 

environment, product features, competitor performance, 

consumer segments, customer services, and buyer 

purchasing behaviors in market opportunity research. 

Ontology was recommended to be used to relate, reason and 

cross-reference the transaction data, social media reviews, 

advertisement pictures and videos for predicting and 

forecasting the new markets. From the case study, it showed 

that the big data analytics conceptual framework and 

information architecture provided a guideline on how to use 

the market data, social media data, and public data to 

identify market opportunities. It used statistical methods, 

data mining, and machine learning techniques to develop an 

intelligent and ubiquitous robot for market analysis and 

prediction. The future work of this study is to research other 

machine learning methods for improving ontology mapping, 

taxonomy, and folksonomy building, and predictive model 

calibration. 

CONFLICT OF INTEREST 

Adela SM Lau and Nidhal Bouazizi declare that they 

have no conflicts of interest on this project.  The work of 

big data analytics framework for market opportunity 

analysis, the information architecture for the big data 

analytics framework, and the information architecture 

design for the ExporTechTM Detroit project were solely 

done by Adela SM Lau. The work of the case study was 

completed when Nidhal Bouazizi was the dean of School of 

Business at Madonna University, who connected ExporTech 

Detorit to Adela SM Lau for the case study in this paper.  

The affiliated institution of Nidhal Bouaziz in this paper is 

his current study institution. All intellectual property right 

of this research work belongs to Madonna University when 

both authors were employed by Madonna University, and 

does not belong to Nidhal Bouazizi’s affiliated institution in 

International Journal of Knowledge Engineering, Vol. 5, No. 2, December 2019

44



this paper. 

AUTHOR CONTRIBUTIONS 

In this project, Adela SM Lau initiated and developed a 

novel big data analytics framework for market opportunity 

analysis, and an information architecture for the big data 

analytics framework before she was connected to the case 

study of the ExporTech Detroit. Adela SM Lau applied the 

information architecture design for the ExporTechTM Detroit 

project afterwards. The lesson learned is the experience 

sharing by Adela SM Lau when she led this ExporTechTM 

Detroit project at Madonna University. Nidhal Bouazizi 

obtained this ExporTechTM Detroit project opportunity and 

connected Adela SM Lau to the organizers of the 

ExporTechTM Detroit and his students on this case study. 

ACKNOWLEDGEMENT 

The first author would like to thank Prof Nidhal Bouazizi 

for connecting Prof Adela SM Lau in the Center for 

Business Development at Madonna University for the case 

study of this market expansion project when he was the 

dean of School of Business in Madonna U. Both authors 

would like to thank the organizers of ExporTechTM Detoit 

who offered this project and the officials from the US 

Department of Commerce for facilitating the partnerships, 

as well as the participants who adopted the novel big data 

analytics framework developed by Prof Adela SM Lau in 

this market expansion study. 

REFERENCES 

[1] H. Ghorbani, S. M. Abdollahi, and I. N. Mondanipour, “An empirical 

study on the impacts of market. Orientation and innovation on new 

product success,” International Journal of Academic Research in 
Business and Social Sciences, vol. 3, no. 9, pp. 315-326, 2013. 

[2] L. I. Labrecque, J. V. D. Esche, C. Mathwick, T. P. Novak, and C. F. 

Hofacker, “Consumer power: Evolution in the digital age,” Journal of 
Interactive Marketing, vol. 27, pp. 257-269, 2013. 

[3] N. Archak, A. Ghose, and P. G. Ipeirotis, “Deriving the pricing power 

of product features by mining consumer reviews,” Management 
Science, vol. 57, no. 8, pp. 1-30, 2011. 

[4] A. K. P. Chen and H. N. Peng, “A cluster analysis examination of pet 

owners’ consumption values and behavior – Segmenting owners 
strategically,” Journal of Targeting, Measurement and Analysis for 

Marketing, vol. 20, no. 2, pp. 117-132, 2012. 
[5] G. Soares, A. N. Bortoluzzo, and H. M. Barros, “Determinants of the 

choice of marketing channels by corporate clients: An analysis of the 

information technology sector,” Journal of Information Systems and 
Technology Management, vol. 9, no. 3, pp. 515-542, 2012. 

[6] B. J. Bronnenberg, J. P. H. Dubé, and M. Gentzkow, “The evolution 

of brand preferences: Evidence from consumer migration,” American 
Economic Review, vol. 102, no. 6, pp. 2472-2508, 2012. 

[7] V. M. Kumar, V. M. Chaitanya, and M. Madhavan, “Segmenting the 

banking market strategy by clustering,” International Journal of 
Computer Applications, vol. 45, no. 17, pp. 10-15, 2012. 

[8] E. Steenkamp, R. Rosso, W. Viviers, and L. Cuyvers. Export market 

selection methods and the identification of realistic export 
opportunities for South Africa using a decision support model. 

[Online]. Available at: 

https://pdfs.semanticscholar.org/358b/9aedd4d0c5c35fb2dd90b92b6e
1279b59168.pdf 

[9] S. Dolnicar, “Using cluster analysis for market segmentation typical 

misconceptions, established methodological weaknesses and some 
recommendations for improvement,” Australasian Journal of Market 

Research, vol. 11, no. 2, pp. 5-12, 2003. 

[10] J. D. Loecker and F. Warzynski, “Markups and firm-level export 
status,” American Economic Review, vol. 102, no. 6, pp. 2437-2471, 

2012. 

[11] A. Waheeduzzaman, “Market potential estimation in international 
markets: A comparison of methods,” Journal of Global Marketing, 

vol. 21, no. 4, pp. 307-320, 2008. 

[12] S. K. Manthri and H. P. Chilakalapudi, “Case studies on data mining 

in market analysis,” International Journal of Engineering Trends and 
Technology, Special Issue, pp. 180-184, 2017. 

[13] B. Radhakrishnan, G. Shineraj, and A. K. M. Muhammed, 

“Application of data mining in marketing,” International Journal of 
Computer Science and Network, vol. 2, no. 5, pp. 41-46, 2013. 

[14] M. Avinaash and M. G. R. Jayam, “Artificial intelligence – The 

marketing game changer,” International Journal of Pure and Applied 
Mathematics, vol. 119, no. 17, pp. 1881-1890, 2018. 

[15] M. Y. Abuhashesh, “Integration of social media in businesses,” 

International Journal of Business and Social Science, vol. 5, no. 8, pp. 
202-209, 2014. 

[16] A. S. M. Lau, K. Baker, K. Kempf, K. Grzyb, S. Oke, E. Tsui, L. 

Cheung, M. C. Slama, and M. Su, “AI and social media analytics for 
health systems: Understanding consumers’ preferences on Healthcare 

Services,” Adaptive Health Management Information Systems: 

Concepts, Cases, & Practical Applications, Chapter 13, Jones & 
Bartlett Publisher.  

[17] E. Tsui, W. M. Wang, C. F. Cheung, and A. S. M. Lau, “A concept-

relationship acquisition and inference approach for hierarchical 
taxonomy construction from tags,” Information Processing & 

Management, vol. 46, no. 1, pp. 44-57, 2010. 

[18] Y. J. Zhu, M. C. Kim, and C. M. Chen, “An investigation of the 
intellectual structure of opinion mining research,” Information 

Research: An International Electronic Journal, vol. 22, p. 739, 2017. 

[19] S. Y. Deng, A. P. Sinha, and H. Zhao, “Adapting sentiment lexicons 
to domain-specific social media texts,” Decision Support Systems, vol. 

94, pp. 65-76, 2017. 

[20] A. Lau, E. Tsui, and W. B. Lee, “An ontology-based similarity 
measurement for problem-based case reasoning,” Expert systems and 

Application Part II, vol. 36, no. 3, pp. 6574-6579, 2009. 

[21] A. Amado, P. Cortez, P. Rita, and S. Moro, “Research trends on big 
data in marketing: A text mining and topic modeling-based literature 

analysis,” European Research on Management and Business 

Economics, vol. 24, no. 1, pp. 1-7, 2018. 
[22] E. T. Bradlow, M. Gangwar, P. K. Kopalle, and S. Voleti, “The role 

of big data and predictive analytics in retailing,” Journal of Retailing, 

vol. 93, no. 1, pp. 79-95, 2017. 
[23] B. Baesens, R. Bapna, J. R. Marsden, J. Vanthienen, and J. L. Zhao, 

“Transformational issues of big data and analytics in networked 

business,” MIS Quarterly, vol. 40, no. 4, pp. 807-818, 2016. 

[24] C. Olston and M. Najork, “Web crawling,” Foundations and Trends 

in Information Retrieval, vol. 4, no. 3, pp. 175-246, 2010.  
[25] J. Dubey and D. Singh, “A survey on web crawler,” International 

Journal of Electrical, Electronics and Computer Systems, vol. 1, no. 1, 

pp. 1-5, 2013.  
[26] L. Dinga, Z. Z. Fana, and D. L. Chenb, “Auto-categorization of HS 

code using background net approach,” Procedia Computer Science, 

vol. 60, pp. 1462-1471, 2015.  
[27] J. R. Pierce and P. K. Schott, “Concording U.S. harmonized system 

codes over time,” Journal of Official Statistics, vol. 28, no. 1, pp. 53-

68, 2012. 
[28] K. Achtenberg. (2018). Detroit businesses complete export assistance 

program. [Online]. Available at: 

https://www.michiganbusiness.org/press-releases/2018/12/detroit-
businesses-complete-export-assistance-program/ 

[29] Harmonized System Codes (2017). Foreign Trade Online. [Online]. 

Available at: https://www.foreign-trade.com/reference/hscode.htm 

[30] J. Chen, R. H. L. Chiang, and V. C. Storey, “Business intelligence 

and analytics: From big data to big impact,” MIS Quarterly, vol. 28, 

no. 1, pp. 53-68, 2012. 
[31] M. Wedel and P. K. Kannan, “Marketing analytics for data-rich 

environments,” Journal of Marketing, vol. 80, pp. 97-121, 2016. 

 

 

Adela SM Lau obtained her Ph.D at the Chinese 

University of Hong Kong. Her research specialties 
are in (i) risk management and big data/social media 

analytics of finance, enterprise, healthcare, and 

marketing; (ii) e-learning and knowledge 
management; and (iii) e-business strategies, 

informatics, and applications.   

She has been an assistant professor/lecturer in the 
Hong Kong Polytechnic University for 10 years and 

senior lecturer (ranked associate professor) at Hong 

Kong University of Science and Technology for 6 years. She is currently an 
assistant professor of data analytics and business research and the director 

of Center for Business Development at School of Business of Madonna 

University. She published over 40 journal and conference papers and 
funded over 30 research and industrial collaboration and consultancy 

 

 

Author’s formal 

photo 

International Journal of Knowledge Engineering, Vol. 5, No. 2, December 2019

45

about:blank
about:blank
about:blank


projects in the areas of machine learning, business intelligence, social 

media, and big data analytics, intelligence applications, risk management, 
information system adoption, ontology/taxonomy building, business 

process re-engineering, portal design, knowledge management, e-learning, 

public/community health studies, healthcare systems, and nursing clinical 
quality control & assessment.  

She gained several awards including NANDA Foundation Research 

Grant Award, Faculty Merit Award in Services, and Inaugural Teaching 
and Learning Showcase Award. She was the former co-director of the 

Center for Integrative Digital Health at Hong Kong Polytechnic University 

(PolyU) and leaded the IT team for healthcare product innovation. She was 
an active committee member of Knowledge Management Research Center 

at PolyU and Data Science Center at Hong Kong University of Science and 

Technology (HKUST), in which she initiated and developed industrial 
applied-research consultancy projects. 

 

 
Nidhal Bouazizi is a doctoral student at DePaul 

University’s Kellstadt Graduate School of Business. 

After completing his master’s in economics and 
international business at the University of Tunis in 

Tunisia, he eventually settled in Ann Arbor and 

obtained his MBA from Madonna University with a 
concentration in international business financial 

operations. He is an experienced instructor of 

international business and economics. His academic interests include 
business critical success factors, entrepreneurship, international business, 

and economics. In his free time, he enjoys playing soccer, traveling to new 

places, and playing with his children.

 

 

 

 

 

 
Author’s formal 

photo

 

International Journal of Knowledge Engineering, Vol. 5, No. 2, December 2019

46


