
	Chapter 8:

Web Analytics, Web Mining, and Social Analytics



Learning Objectives for Chapter 8
1. Define Web mining and understand its taxonomy and its application areas
2. Differentiate between Web content mining and Web structure mining
3. Understand the internals of Web search engines
4. Learn the details about search engine optimization

5. Define Web usage mining and learn its business application
6. Describe the Web analytics maturity model and its use cases

7. Understand social networks and social analytics and their practical applications
8. Define social network analysis and become familiar with its application areas

9. Understand social media analytics and its use for better customer engagement
CHAPTER OVERVIEW

This chapter is all about Web mining and its application areas. As you will see,

Web mining is one of the fastest growing technologies in business intelligence

and business analytics. Under the umbrella of Web mining, in this chapter, we

will cover Web analytics, search engines, social analytics and their enabling methods,

algorithms, and technologies.
CHAPTER OUTLINE

8.1
OPENING VIGNETTE: SECURITY FIRST INSURANCE DEEPENS CONNECTION WITH POLICYHOLDERS



(
Questions for the Opening Vignette

a.
What we can learn from this vignette

8.2
WEB MINING OVERVIEW




(
Section 8.2 Review Questions

8.3
WEB CONTENT AND WEB STRUCTURE MINING

(
Application Case 8.1: Identifying Extremist Groups with Web Link and Content Analysis 




(
Section 8.3 Review Questions

8.4
SEARCH ENGINES

a.
anatomy of a search engine

b.
1. development cycle

c.
web crawler

d.
document indexer


1.
Step 1: Preprocessing the Documents


2.
Step 2: Parsing the Documents


3.
Step 3: Creating the Term-by-Document Matrix

E.
2. RESPONSE CYCLE

F.
QUERY ANALYZER

G.
DOCUMENT MATCHER/RANKER



(
Technology Insights 8.1: PageRank Algorithm

H.
HOW DOES GOOGLE DO IT?

(
Application Case 8.2: IGN Increases Search Traffic by 1500 Percent



(
Section 8.4 Review Questions

8.5
SEARCH ENGINE OPTIMIZATION

(
Technology Insights 8.2: Top 15 Most Popular Search Engines (March 2013)

a.
METHODS FOR search engine OPTIMIZATION
(
Application Case 8.3: Understanding Why Customers Abandon Shopping Carts Results in $10 Million Sales Increase



(
Section 8.5 Review Questions

8.6
WEB USAGE MINING (WEB ANALYTICS)

a.
WEB ANALYTICS TECHNOLOGIES

(
Application Case 8.4: Allegro Boosts Online Click-Thru Rates by 500 Percent with Web Analysis


B.
WEB ANALYTICS METRICS


C.
WEBSITE USABILITY


D.
TRAFFIC SOURCES


E.
VISITOR PROFILES


F.
CONVERSION STATISTICS



(
Section 8.6 Review Questions

8.7
WEB ANALYTICS MATURITY MODEL AND WEB ANALYTICS TOOLS

a.
WEB ANALYTICS TOOLS


1.
Google Web Analytics (Google.com/Analytics)


2.
Yahoo! Web Analytics (Web.Analytics.Yahoo.com)


3.
Open Web Analytics (Openwebanalytics.com)


4.
Piwik (Piwik.erg)


5.
FireStat (FireStats.cc)


6. 
Site Meter (Sitemeter.com)


7.
Woopra (Woopra.com)


8.
Awstats (Awstats.org)


9.
Snoop (Reinvigorate.net)


10.
Mochibot (Mochibot.com)

B.
PUTTING IT ALL TOGETHER—A WEBSITE OPTIMIZATION ECOSYSTEM

C.
A FRAMEWORK FOR VOICE OF THE CUSTOMER STRATEGY



(
Section 8.7 Review Questions

8.8
SOCIAL ANALYTICS AND SOCIAL NETWORK ANALYSIS


a.
SOCIAL NETWORK ANALYSIS



1.
Communication Networks



2.
Community Networks



3.
Criminal Networks



4.
Innovation Networks


B.
SOCIAL NETWORK ANALYSIS METRICS

(
Application Case 8.5: Social Network Analysis Helps Telecommunication Firms

C.
CONNECTIONS

D.
DISTRIBUTIONS

E.
SEGMENTATION



(
Section 8.8 Review Questions

8.9
SOCIAL MEDIA DEFINITIONS AND CONCEPTS

A.
HOW DO PEOPLE USE SOCIAL MEDIA?

(
Application Case 8.6: Measuring the Impact of Social Media at Lollapalooza



(
Section 8.9 Review Questions

8.10
SOCIAL MEDIA ANALYTICS

A.
MEASURING THE SOCIAL MEDIA IMPACT

B.
BEST PRACTICES IN SOCIAL MEDIA ANALYTICS

1.
Think of Measurement as a Guidance System, Not a Rating System

2.
Track the Elusive Sentiment

3.
Continuously Improve the Accuracy of Text Analysis

4.
Look at the Ripple Effect

5.
Look Beyond the Brand

6.
Identify Your Most Powerful Influencers

7.
Look Closely at the Accuracy of Your Analytic Tool

8.
Incorporate Social Media Intelligence into Planning

(
Application Case 8.7: eHarmony Uses Social Media to Help Take the Mystery out of Online Dating


C.
SOCIAL MEDIA ANALYTICS TOOLS AND VENDORS

1.
Attensity360


2.
Radian 6/Salesforce Cloud


3.
Sysomos


4.
Collective Intellect


5.
Webtrends


6. 
Crimson Hexagon


7.
Converseon


8.
Spiral16


9.
BuzzLogic



10.
SproutSocial



(
Section 8.10 Review Questions

Chapter Highlights

Key Terms

Questions for Discussion
Exercises


Teradata University Network (TUN) and Other Hands-on Exercises


Team Assignments and Role-Playing Projects

Internet Exercises

(
End of Chapter Application Case: Keeping Students on Track with Web and Predictive Analytics

(
Questions for the Case

References

TEACHING TIPS/ADDITIONAL INFORMATION (  (  (  (  (  (  (  (
Web analytics and mining, along with social network analysis and social media analytics, are topics that students find especially interesting. They can relate to the impact of social media in their lives, and are very tuned in to the Internet as a social community. The opening vignette discusses Security First, an insurance company that uses Web mining and social media analytics to assist with processing huge volumes of claims and communications on social media during a hurricane. 

The chapter gives a comprehensive overview of how search engines work and the methods used for ranking pages in response to user queries as well as the methods for search engine optimization. Students will enjoy learning about social analytics and social network analysis, and can relate it to other classes they may have taken in social sciences. 
ANSWERS TO END OF SECTION REVIEW QUESTIONS(  (  (  (  (  (
Section 8.1 Review Questions

1.

What does Security First do?

Security First Insurance is one of the largest homeowners’ insurance companies in Florida. Headquartered in Ormond Beach, it employs more than 80 insurance professionals to serve its nearly 190,000 customers. Security First is one of a few Florida homeowners’ insurance companies that has the financial strength to withstand multiple natural disasters.
2.

What were the main challenges Security First was facing?

During a typical month, Security First processes 700 claims. However, in the aftermath of a hurricane, that number can swell to tens of thousands within days. It was a challenge for the company to quickly scale up to handle the influx of customers trying to file post-storm insurance claims, via phone, email, Facebook, or Twitter.
3.
What was the solution approach? What types of analytics were integrated in the solution?

Security First contacted IBM Business Partner Integritie for help with harnessing social media to improve the customer experience. Integritie configured a solution called Social Media Capture built on key IBM Enterprise Content Management and Content Analytics tools. The Integritie solution offers four critical capabilities for managing social media platforms: capture, control, compliance, and communication.
4.
Based on what you learn from the vignette, what do you think are the relationships between Web analytics, text mining, and sentiment analysis?

As we learned in Chapter 7, sentiment analysis can be thought of as a specialized form of text mining, geared specifically at feeling, opinion, and judgment. Web analytics is a broad area including Web content, structure, and usage mining, including both text mining and social network analysis. Much of Web analytics involves social media analysis.
5.
What were the results Security First obtained? Were any surprising benefits realized?
The text analysis capabilities provided in the IBM software help Security First filter inappropriate incoming communications and audit outbound communications, avoiding potential issues with message content. This ensured compliance with industry regulations and Security First policies. Security First had the confidence to expand its use of social media. Because compliance is covered, the company can focus on additional opportunities for direct dialog with customers. Before this solution, Security First filtered customer communications through agents. Now it can reach out to customers directly and proactively as a company.
Section 8.2 Review Questions

1. What are some of the main challenges the Web poses for knowledge discovery?

• The Web is too big for effective data mining.

• The Web is too complex. 

• The Web is too dynamic. 

• The Web is not specific to a domain. 

• The Web has everything. 
2. What is Web mining? How does it differ from regular data mining or text mining?

Web mining is the discovery and analysis of interesting and useful information from the Web and about the Web, usually through Web-based tools. Text mining is less structured because it’s based on words instead of numeric data.

3. What are the three main areas of Web mining?
The three main areas of Web mining are Web content mining, Web structure mining, and Web usage (or activity) mining.
4. Identify three application areas for Web mining (at the bottom of Figure 8.1). Based on your own experiences, comment on their use cases in business settings.
(Since there are several application areas, this answer will vary for different students. Following is one possible answer.)
Three possible application areas for Web mining include sentiment analysis, clickstream analysis, and customer analytics. Clickstream analysis helps to better understand user behavior on a website. Sentiment analysis helps us understand the opinions and affective state of users on a system. Customer analytics helps to provide solutions for sales, service, marketing, and product teams, and optimize the customer life cycles. The use cases for these applications center on user experience, and primarily affect customer service and customer relationship management functions of an organization.
Section 8.3 Review Questions

5. What is Web content mining? How can it be used for competitive advantage?

Web content mining refers to the extraction of useful information from Web pages. The documents may be extracted in some machine-readable format so that automated techniques can generate some information about the Web pages. Collecting and mining Web content can be used for competitive intelligence (collecting intelligence about competitors’ products, services, and customers), which can give your organization a competitive advantage.
6. What is an “authoritative page”? What is a hub? What is the difference between the two?

A search on the Web to obtain information on a specific topic usually returns a few relevant, high-quality Web pages and a larger number of unusable Web pages. Use of an index based on authoritative pages (or some measure of it) will improve the search results and ranking of relevant pages.

The structure of Web hyperlinks has led to another important category of Web pages called a hub. A hub is one or more Web pages that provide a collection of links to authoritative pages.
Whereas an authoritative page is specific to a particular topic, a hub is a central location for accessing several authoritative pages. Authoritative pages may have many links to them, whereas hub pages may not be prominent and only a few links may point to them.
7. What is Web structure mining? How does it differ from Web content mining?
Web structure mining is the process of extracting useful information from the links embedded in Web documents. By contrast, Web content mining involves analysis of the specific textual content of web pages. So, Web structure mining is more related to navigation through a website, whereas Web content mining is more related to text mining and the document hierarchy of a particular web page.
Section 8.4 Review Questions

8. What is a search engine? Why are they important for today’s businesses?
A search engine is a software program that searches for documents (Internet sites or files) based on the keywords (individual words, multi-word terms, or a complete sentence) that users have provided that have to do with the subject of their inquiry. This is the most prominent type of information retrieval system for finding relevant content on the Web. Search engines have become the centerpiece of most Internet-based transactions and other activities. Because people use them extensively to learn about products and services, it is very important for companies to have prominent visibility on the Web; hence the major effort of companies to enhance their search engine optimization (SEO).
9. What is the relationship between search engines and text mining?

Many of the concepts and techniques related to text analytics and text mining also apply to the tasks performed by search engines. The goal of a search engine is to return a rank-ordered list of documents/pages that best match the user’s query. Therefore, parsing and understanding the query is important, as well as parsing the pages that are being examined during the search. Therefore, text mining techniques are important for maximizing the effectiveness and accuracy of search results. 
10. What are the two main cycles in search engines? Describe the steps in each cycle.
The two main cycles performed by search engines are: (a) the development cycle, and (b) the response cycle. The main components of the development cycle are the Web crawler and the document indexer. For document indexing, there are three main steps. The first involves preprocessing the document, to convert them into a standard format. Next comes parsing the document, through the use of text mining techniques. Finally, a term-by-document matrix is created through which weighted relationships of terms and documents are established. For the response cycle, the main components are query analysis (converting the user’s query into a standardized data structure) and document matching/ranking (matching the structured query against the document database to find and rank the most relevant documents/pages). 
11. What is a web crawler? What is it used for? How does it work?

A Web crawler (also called a spider or a Web spider) is a piece of software that systematically browses (crawls through) the World Wide Web for the purpose of finding and fetching Web pages. It starts with a list of “seed” URLs, goes to the pages of those URLs, and then follows each page’s hyperlinks, adding them to the search engine’s database. Thus, the Web crawler navigates through the Web in order to construct the database of websites.
12. How does a query analyzer work? What is PageRank algorithm and how does it work?
A query analyzer parses the search string into individual words/terms using a series of tasks that include tokenization, removal of stop words, stemming, and word/term disambiguation (identification of spelling errors, synonyms, and homonyms). PageRank is a link analysis algorithm, named after Google co-founder Larry Page, used by the Google search engine. It rank-orders documents/pages based on their relevance and value/importance. The rank for a given page involves a formula based on hyperlinks leading into it and is similar to the types of rankings involved with citation analysis of academic journal articles.
Section 8.5 Review Questions

13. What is “search engine optimization”? Who benefits from it?

Search engine optimization (SEO) is the intentional activity of affecting the visibility of an e-commerce site or a website in a search engine’s natural (unpaid or organic) search results. It involves editing a page’s content, HTML, metadata, and associated coding to both increase its relevance to specific keywords and to remove barriers to the indexing activities of search engines. In addition, SEO efforts include promoting a site to increase its number of inbound links. SEO primarily benefits companies with e-commerce sites by making their pages appear toward the top of search engine lists when users query. 
14. Describe the old and new ways of indexing performed by search engines.
In the early days, in order to be indexed, Webmasters would submit the URL of a page to a search engine, which would then send a Web spider to crawl the page, extract links to other pages from it, and return information found on the page to the server for indexing. The search engine’s spider would download a page and store it on its own server. Then the search engine's indexer would extract various information about the page, such as the words it contains and where these are located, as well as any weight for specific words, and all links the page contains. These would then be placed into a scheduler for crawling at a later date. Current search engines no longer rely on Webmasters submitting URLs. Instead, they proactively and continuously crawl the Web for finding, fetching, and indexing everything about it.
15. What are the things that help Web pages rank higher in the search engine results?
Cross-linking between pages of the same website to provide more links to the most important pages may improve its visibility. Writing content that includes frequently searched keyword phrases, so as to be relevant to a wide variety of search queries, will tend to increase traffic. Updating content so as to keep search engines crawling back frequently can give additional weight to a site. Adding relevant keywords to a Web page’s metadata, including the title tag and metadescription, will tend to improve the relevancy of a site’s search listings, thus increasing traffic. URL normalization of Web pages so that they are accessible via multiple URLs. Using canonical link elements and redirects can help make sure links to different versions of the URL all count toward the page’s link popularity score.
16. What are the most commonly used methods for search engine optimization?

The book classifies two types of SEO method, “white hat” and “black hat.” White hat techniques are those that search engines recommend as part of good site design. White-hat advice is generally summed up as creating content for users, not for search engines, and then making that content easily accessible to the spiders, rather than attempting to trick the algorithm from its intended purpose. See the answer to question #3 for more details on this approach. 
Black hat techniques are disapproved by search engines, and involve deceptive practices, sometimes called “spamdexing.” One black-hat technique uses text that is hidden, either as text colored similar to the background or positioned off-screen. Another method gives a different page depending on whether the page is being requested by a human visitor or a search engine, a technique known as cloaking.
Section 8.6 Review Questions

17. What are the three types of data generated through Web page visits?

· Automatically generated data stored in server access logs, referrer logs, agent logs, and client-side cookies

· User profiles

· Metadata, such as page attributes, content attributes, and usage data.
18. What is clickstream analysis? What is it used for?
Analysis of the information collected by Web servers can help us better understand user behavior. Analysis of this data is often called clickstream analysis. By using the data and text mining techniques, a company might be able to discern interesting patterns from the clickstreams.
19. What are the main applications of Web mining?

· Determine the lifetime value of clients.

· Design cross-marketing strategies across products.

· Evaluate promotional campaigns.

· Target electronic ads and coupons at user groups based on user access patterns.

· Predict user behavior based on previously learned rules and users’ profiles.

· Present dynamic information to users based on their interests and profiles.

20. What are commonly used Web analytics metrics? What is the importance of metrics?

There are four main categories of Web analytic metrics:
· Website usability: How were they using my website? These involve page views, time on site, downloads, click map, and click paths. 

· Traffic sources: Where did they come from? These include referral websites, search engines, direct, offline campaigns, and online campaigns.
· Visitor profiles: What do my visitors look like?  These include keywords, content groupings, geography, time of day, and landing page profiles.
· Conversion statistics: What does all this mean for the business? Metrics include new visitors, returning visitors, leads, sales/conversions, and abandonments.
These metrics are important because they provide access to a lot of valuable marketing data, which can be leveraged for better insights to grow your business and better document your ROI. The insight and intelligence gained from Web analytics can be used to effectively manage the marketing efforts of an organization and its various products or services.
Section 8.7 Review Questions

21. What is a maturity model?

A maturity model is a formal depiction of critical dimensions and their competency levels of a business practice. Collectively, these dimensions and levels define the maturity level of an organization in that area of practice. It often describes an evolutionary improvement path from ad hoc, immature practices to disciplined, mature processes with improved quality and efficiency.
22. List and comment on the six stages of TDWI’s BI maturity framework.
The TDWI BI Maturity Model involves the following six stages: Management Reporting, Spreadmarts, Data Marts, Data Warehouse, Enterprise Data Warehouse, and BI Services. This maturity model pertains specifically to data warehousing, and its main purpose is to gauge where organization data warehousing initiatives are at a point in time and where it should go next. 
23. What are the six dimensions used in Hamel’s Web analytics maturity model?

Hamel’s six dimensions include: (1) Management, Governance and Adoption, (2) Objectives Definition, (3) Scoping, (4) The Analytics Team and Expertise, (5) The Continuous Improvement Process and Analysis Methodology, (6) Tools, Technology and Data Integration. Each of these is rated by proficiency levels (impaired, initiated, operational, integrated, competitor, addicted).
24. Describe Attensity’s framework for VOC strategy. List and describe the four stages.
Attensity’s Voice of Customer (VOC) strategy is called LARA, for Listen, Analyze, Relate, and Act. The first stage is to listen (both to the open Web and to enterprise information), and involves scraping, searching, and data integration. The next stage, analyzing the unstructured data, involves use of text analytics (keyword, statistical, and natural language processing) for tagging terms and their relationships. Then comes relating, during which you relate the analysis of the unstructured Web data to your enterprise’s structured data (customers, products, parts, locations, etc.). Based on the accomplishments from listening, analyzing, and relating, you can then act. 
Section 8.8 Review Questions

25. What is meant by social analytics? Why is it an important business topic?

From a philosophical perspective, social analytics focuses on a theoretical object called a “socius,” a kind of “commonness” that is neither a universal account nor a communality shared by every member of a body. Thus, social analytics in this sense attempts to articulate the differences between philosophy and sociology. From a BI perspective, social analytics involves “monitoring, analyzing, measuring and interpreting digital interactions and relationships of people, topics, ideas and content.” In this perspective, social analytics involves mining the textual content created in social media (e.g., sentiment analysis, natural language processing) and analyzing socially established networks (e.g., influencer identification, profiling, prediction). This is an important business topic because it helps companies gain insight about existing and potential customers’ current and future behaviors, and about the likes and dislikes toward a firm’s products and services.
26. What is a social network? What is social network analysis?
A social network is a social structure composed of individuals/people (or groups of individuals or organizations) linked to one another with some type of connections/relationships. Social network analysis (SNA) is the systematic examination of social networks. Dating back to the 1950s, social network analysis is an interdisciplinary field that emerged from social psychology, sociology, statistics, and graph (network) theory.
27. List and briefly describe the most common social network types.
There are several social network types. Communication networks involve the transfer of information from one source to another. Community networks were traditionally geographically based, but with social media online communities have now evolved. Criminal networks are watched/pursued by security agencies using state-of-the-art Internet tools and tactics. Innovation networks affect the spread of an innovation and innovative behavior in a society.
28. List and briefly describe the social network analysis metrics.
SNA metrics are often grouped
 into three categories: connections, distributions, and segmentation. Connection metrics include homophily (groupings based on similarity), multiplexity (multiple connection types, such as friends who also work together), mutuality/reciprocity, network closure (transitivity), and propinquity (geographic closeness). Distribution metrics include bridge (weak ties linked by single individuals), centrality (importance or influence of an individual of the group), density (proportion of direct ties between individuals in the group), distance, structural holes (absence of ties between two members of a group), and tie strength. Segmentation metrics include cliques (every individual in the group connected to every other), clustering coefficient (likelihood of direct connection between two members of the group), and cohesion (minimum number of members whose departure would discontinue the group).
Section 8.9 Review Questions

29. What is social media? How does it relate to Web 2.0?

Social media refers to the enabling technologies of social interactions among people in which they create, share, and exchange information, ideas, and opinions in virtual communities and networks. It is a group of Internet-based software applications that build on the ideological and technological foundations of Web 2.0, and that allow the creation and exchange of user-generated content.
30. What are the differences and commonalities between Web-based social media and traditional/industrial media?
Social media is typically less expensive and more accessible than industrial media. The quality of social media varies widely, compared to stricter quality standards in industrial media. Both have global reach, but industrial media is more centralized and hierarchical and social media more distributed. Content update takes place more frequently in social media. Industrial media tends to require more training and expertise to use. 
31. How do people use social media? What are the evolutionary levels of engagement?
People continue to make increasing use of social media. The evolutionary levels of engagement are: inactive, spectator, collector, joiner, critic, and creator.
Section 8.10 Review Questions

32. What is social media analytics? What type of data is analyzed with it?

Social media analytics refers to the systematic and scientific ways to consume the vast amount of content created by Web-based social media outlets, tools, and techniques for the betterment of an organization’s competitiveness. Data includes anything posted in a social media site.
33. What are the reasons/motivations behind the exponential growth of social media analytics?
The exponential growth of social media analytics stems largely from the similarly exponential growth of social media together with another exponential growth in the capacities of text and Web analytics technologies. 
34. How can you measure the impact of social media analytics?
First, determine what your social media goals are. From here, you can use analysis tools such as descriptive analytics, social network analysis, and advanced (predictive, text examining content in online conversations), and ultimately prescriptive analytics tools. 
35. List and briefly describe the best practices in social media analytics.
Measurement should be for guidance, not for rating or judging. Try to be accurate with sentiment, especially with mixed-polarity statements and terms. Continuously refine and improve the text analytics techniques. Consider the ripple effect; how many references about the site are retweeted and reblogged. Don’t just focus on sentiments about your brand; also consider the larger social context. Identify your most powerful influencers. Look closely at the accuracy of your analytics tools. Incorporate your social media analysis into your organizational planning.
36. Why do you think social media analytics tools are usually offered as a service and not a tool?
Many complex and widely-needed tasks are more often provided as a service on the Web. SMA is no exception to this rule. Plus, the fact that SMA is so tightly linked to Web-based social media (Facebook, Twitter, blogs, etc.) makes it natural to house in an Internet-based architecture, as opposed to a desktop application or local area network.
ANSWERS TO APPLICATION CASE QUESTIONS FOR DISCUSSION(  (  
Application Case 8.1: Identifying Extremist Groups with Web Link and Content Analysis

1. 
How can Web link/ content analysis be used to identify extremist groups?
Start by gathering a superior-quality collection of relevant extremist and terrorist websites. Then perform hyperlink analysis to find networks of relationships. Follow this with content analysis to codify the nature of the communications, on keywords related to fundraising, ideology sharing, etc.
2.
What do you think are the challenges and the potential solution to such intelligence gathering activities?
It’s hard to know which links really translate into terrorist relationships. So, finding clusters of links and analyzing the content of the communications helps to more accurately pinpoint terrorist activity. Another challenge will be that terrorists will counteract against the intelligence gathering activity, perhaps through coded conversations. Thus text analytics must be continuously refined to account for coded conversations.
Application Case 8.2: IGN Increases Search Traffic by 1500 Percent

1. 
How did IGN dramatically increase search traffic to its Web portals?
The company used search engine optimization to increase its search engine ratings, with the goal to “dominate the search rankings for keywords related to any video games and gaming systems reviewed on the site.”
2.
What were the challenges, the proposed solution, and the obtained results?
IGN’s proprietary in-house content management system generated pages that were not very well optimized when new game reviews and information were added to the site. In addition, there were serious architectural issues with the site, which prevented search engine spiders from thoroughly and consistently crawling the site. The solution was to contract with SEO, Inc. to improve the company’s CMS with customized search engine optimization. The result was dramatic; search engine rankings skyrocketed. 
Application Case 8.3: Understanding Why Customers Abandon Shopping Carts Results in $10 Million Sales Increase

1. 
How did Lotte.com use analytics to improve sales?
Lotte.com introduced its integrated Web traffic analysis system using the SAS for Customer Experience Analytics solution. This enabled Lotte.com to accurately measure and analyze website visitor numbers (UV), page view (PV) status of site visitors and purchasers, the popularity of each product category and product, clicking preferences for each page, the effectiveness of campaigns, and much more. This information enables Lotte.com to better understand customers and their behavior online, and conduct sophisticated, cost-effective targeted marketing.
2.
What were the challenges, the proposed solution, and the obtained results?
With almost 1 million website visitors each day, Lotte.com needed to know how many visitors were making purchases and which channels were bringing the most valuable traffic. SAS for Customer Experience Analytics solution fully transformed the Lotte.com website. As a result, Lotte.com has been able to improve the online experience for its customers as well as generate better returns from its marketing campaigns. This led to a jump in customer loyalty, improved market analysis, a jump in customer satisfaction, and higher sales.
3.
Do you think e-commerce companies are in better position to leverage benefits of analytics? Why? How?
To the degree that e-commerce companies integrate analytics into their systems, they can take advantage of these technologies to make improvements in the user experience on their e-commerce systems and thereby increase customer satisfaction. 
Application Case 8.4: Allegro Boosts Online Click-Thru Rates by 500 Percent with Web Analysis

1. 
How did Allegro significantly improve click-through rates with Web analytics?
Allegro created a new, highly personalized solution integrating predictive analytics and campaign management into a real-time recommendation system. The company applied Social Network Analysis (SNA) as the analytic methodology underlying its product recommendation system. The SNA process grouped similar products into communities based on their commonalities; then, communities were weighted based on visitor click paths, items placed in shopping carts, and purchases to create predictive attributes. From these, rules were established for optimizing product recommendation placement. 
2.
What were the challenges, the proposed solution, and the obtained results?
Allegro’s challenge was how to match the right offer to the right customer while still being able to support the extraordinary amount of data it held. The company had over 75 proprietary websites in 11 European countries, over 15 million products, and generated over 500 million page views per day. In particular Allegro aimed to increase its income and gross merchandise volume from its current network, as measured by click-through rates and conversion rates. The solution was to implement the SNA-based product recommendation system described above. The results were dramatic. User traffic increased by 30%, click-through rates increased by 500%, and conversion rates are 40 times what they were previously.
Application Case 8.5: Social Network Analysis Helps Telecommunication Firms

1. 
How can social network analysis be used in the telecommunications industry?
It can help telecommunications companies listen to and understand the needs and wants of customers. This enables them to offer communication plans, prices, and features that are tailored to the individual customer. SNA can be applied to call records that already exist in a telecommunication company’s database. This data is analyzed using SNA metrics such as influencers, degree, density, betweenness and centrality.
2.
What do you think are the key challenges, potential solution, and probable results in applying SNA in telecommunications firms?
Because of the widespread use of free Internet tools and techniques (VoIP, video conferencing tools such as Skype, free phone calls within the United States by Google Voice, etc.), the telecommunication industry is going through a tough time. In order to stay viable and competitive, companies need to make the right decisions and utilize their limited resources optimally. Market pressures force telecommunication companies to be more innovative. Using SNA, companies can manage churn, improve cross-sell and technology transfer, manage viral campaigns, better identify customers, and gain competitor insight.
Application Case 8.6: Measuring the Impact of Social Media at Lollapalooza

1. 
How did C3 Presents use social media analytics to improve its business?
The company contracted with Cardinal Path to architect and implement a solution based on an existing Google Analytics implementation. A combination of customized event tracking, campaign tagging, custom variables, and a complex implementation and configuration was deployed to include the tracking of each social media outlet on the site.

2.
What were the challenges, the proposed solution, and the obtained results?

C3 Presents was making extensive use of social media to publicize the Lollapalooza event, and needed to know if it was working. The company wanted to answer several questions. Which fans are using social media and sharing content? What social media is being used the most, and how? Are visitors that interact with social media more likely to buy a ticket? Is social media driving more traffic to the site? Is that traffic buying tickets? As a result of implementing the systems with Cardinal Path, the company was able to gain insights that helped C3 quantify the return on their social media investment.
Application Case 8.7: eHarmony Uses Social Media to Help Take the Mystery Out of Online Dating

1. 
How did eHarmony use social media to enhance online dating?
eHarmony started using Salesforce Marketing Cloud to listen to conversations around the brand and around keywords like “bad date” or “first date.” The company also took to Facebook and Twitter to connect with members, share success stories—including engagement and wedding videos—and answer questions from those looking for dating advice.
2.
What were the challenges, the proposed solution, and the obtained results?
The team at eHarmony saw social media as a chance to dispel any myths and preconceived notions about online dating and, more importantly, have some fun with their social media presence. By using social media to help educate and create

awareness around the benefits of online dating, eHarmony has built a strong and loyal community. The social media team now has eight staff members working to respond to social interactions and posts, helping them reach out to clients and respond to hundreds of posts a week.
ANSWERS TO END OF CHAPTER QUESTIONS FOR DISCUSSION(  (  (  

37. Explain how the size and complexity of the Web makes knowledge discovery challenging.

· The Web is too big for effective data mining. The Web is considered to be so large, and the fact that it is growing so rapidly, makes it difficult to quantify its size. Because of the sheer size of the Web, it is not feasible to set up a data warehouse to replicate, store, and integrate all of the data on the Web, making data collection and integration a challenge.
· The Web is too complex. The complexity of the Web page is far greater than a page in a traditional text document collection. Web pages lack a unified structure. They contain a far more authoring style and content variation than any set of books, articles, or other traditional text-based document.
· The Web is too dynamic. The Web is a highly dynamic information source. Not only does the Web grow rapidly, but its content is constantly being updated. Blogs, news stories, stock market results, weather reports, sports scores, prices, company advertisements, and other types of information are updated on the Web.

· The Web is not a specific domain. The Web serves a broad diversity of communities and connects billions of workstations. Web users have very different backgrounds, interests, and usage purposes. Most users may not have a good knowledge of the structure of the information network and may not be aware of the heavy cost of a particular search that they perform.

· The Web has everything. Only a small portion of information on the Web is truly relevant or useful to someone (or some task.) It is said that 99 percent of the information on the Web is useless to 99 percent of Web users. Although this may not seem obvious, it is true that a particular person is generally interested in only a small portion of what the Web has to offer, whereas the rest of the Web contains information that is uninteresting to the user and may swamp desired results. Finding the portion of the Web that is truly relevant to a person, and the task being performed, is a prominent issue in Web-related research.
38. What are the limitations of a simple keyword-based search engine? How does Web mining address these deficiencies?
Simple keyword-based search engines suffer from several deficiencies. First, a topic of any breadth can easily contain several hundred documents. This can lead to a large number of document entries being retrieved by the search engine, many of which are marginally relevant to the topic. Second, many documents that are very relevant to a particular topic may not contain the exact keywords defining them. Web mining is a prominent and more challenging approach, which can be used to substantially enhance the power of Web search engines. This is because Web mining can identify authoritative Web pages, classify Web documents, and resolve many ambiguities and subtleties raised in keyword-based Web search engines.

39. Define Web mining. How is it different from Web analytics?
Web mining (or Web data mining) is the process of discovering intrinsic relationships (i.e., interesting and useful information) from Web data, which are expressed in the form of textual, linkage or usage information. Web mining is essentially the same as data mining that uses data generated over the Web. The goal is to turn vast repositories of business transactions, customer interactions, and Web site usage data into actionable information (i.e., knowledge) to promote better decision making throughout the enterprise.
Web analytics is primarily Web site usage data focused, Web mining is inclusive of all data generated via the Internet, including transaction, social, and usage data. While Web analytics aims to describe what has happened on the Web site (employing a predefined, metrics-driven descriptive analytics methodology), Web mining aims to discover previously unknown patterns and relationships (employing a novel predictive or prescriptive analytics methodology.) From a big picture perspective, Web analytics can be considered a part of Web mining.
40. How does Web content mining increase a company’s efficiency and competitive advantage?
Web content can be used for gathering intelligence about competitors’ products, services, and customer base. It can also be used for information/news/opinion collection and summarization, sentiment analysis, automated data collection, and structuring for predictive modeling. Collected intelligence can contribute towards developing a strategy, which in turn offers a competitive edge over immediate competitors.
41. How can we collectively use Web content mining, Web structure mining, and Web usage mining for business gains?
The sources of Web content mining, Web structuring mining, and Web usage mining are unstructured textual content of Web pages (usually in HTML format,) the unified resource locator (or URL) links contained in Web pages, and the detailed description of a Web site’s visits (sequence of clicks by sessions,) respectively. The combined and synergistic use of these three mining techniques provides a more holistic intelligence. They can be used for information/new/opinion collection and summarization, sentiment analysis, automated data collection, and structuring for predictive modeling. Web content mining can also be used to enhance the results produced by search engines. Analysis of links is also very important in understanding the interrelationships among large numbers of Web pages, leading to a better understanding of a specific Web community, clan, or clique. The combined result of these analyses can offer synergistic value and sources of competitive advantages.
42. What are authoritative pages, hubs, and hyper-link induced topic search (HITS)? Discuss the differences between citations in research articles and hyperlinks on Web pages.

Hyperlinks are placed within Web pages to connect one page to another. These links contain a large amount of hidden human annotation, which helps in automatically inferring the notion of centrality or authority. If a Web page developer includes a link pointing to another Web page, it may be regarded as an endorsement of the connected page by the developer in question. A collective endorsement of any given page by different Web developers may indicate the importance of the page. This in turn may lead to the discovery of authoritative Web pages. The use of a relevant index based on keywords and authoritative pages (or some measure of it) will improve the search results and ranking of relevant pages.
A hub is one or more Web pages, which provides a collection of links to authoritative pages. A hub may be of many types - a list of recommended links on an individual’s homepage, recommended reference sites on a course Web page, or a professionally assembled resource list on a specific topic. Hub pages usually implicitly confer the authorities on a narrow field.
HITS (or hyperlink-induced topic search) may be defined as a link analysis algorithm, which enables the rating of Web pages. This is done by using the hyperlink information contained within them. In the context of Web search, the HITS algorithm collects a base document set for a specific query and recursively calculates the hub and authority values for each document. To gather the base document set, the search engine retrieves a root set matching the query. For each document retrieved, a set of documents pointing to the original document and another set pointing to the original document are added to the set. This process of document identification and link analysis continues until the hub and authority values converge. These values are then used to index and prioritize the document collection generated for a specific query.
There are various differences between the citations in research articles and hyperlinks found on Web pages. 
· It isn’t necessary for every hyperlink to represent an endorsement. Some of these links are for navigation purposes, and some for paid advertisement. A collective opinion may still prevail, despite a majority of the hyperlinks being for endorsement purposes. 
· In case of commercial and competitive interests, one authority will rarely have its Web page point to rival authorities within the same domain.

43. Define a search engine and discuss its anatomy.
A search engine is a basically a software program that searches for, and locates documents (including Internet sites and files) which correspond to certain keywords (individual words, multiple words, phrases, complete sentences, or even characters) that individual users provide pertaining to their subject of inquiry.
Search engines are programmed to respond to billions of queries in several different languages every day. 

While Web search engines are very popular, search engines are often used in a context other than the Web, such as a desktop search engine or document search engines.
A search engine system is composed of two main cycles—a development cycle (which has two main components—Web crawler and document indexer) and a responding cycle (its two main components are the query analyzer and the document matcher/maker.) While one is interfacing with the World Wide Web, the other is interfacing with the user. The development cycle works as a production process and the responding cycle as a retailing process, which entails providing customers/users with what they want. 
The purpose of the development cycle is to ensure that a huge database of documents/pages, which are organized and indexed according to their content and information value. 
On the other hand, in the response cycle the query analyzer receives search requests from the individual user and coverts it to standardized data structure. This would make it easy to query or match these against the entries in the document database. Similarly, the document indexer matches structured query data against the document database to retrieve relevant documents/pages, ranking them according to their relevance or importance.
44. What is PageRank algorithm? What is the relation between PageRank and citation analysis? How does Google use PageRank?
PageRank is a link analysis algorithm, which assigns a numerical weight to each element of a hyperlinked set of documents to measure its relative importance within a given collection. 

Citation analysis has various applications, ranging from identifying prominent experts in any particular field of study to enabling a thorough review by providing documents and information to ensure transparency. The PageRank algorithm does almost the same thing—identifying important documents or pages (usually highly regarded by other documents/pages.)
Google uses PageRank to calculate the relative rank order of a given collection of Web pages. A page with a higher PageRank is considered more important and is more likely to be listed above a page with a lower PageRank. When determining which documents are most relevant to a query, Google has to take a number of factors into consideration, including the popularity of the page, the position and size of the search terms within the page, and the proximity of the search terms to one another on the page.
45. Define SEO. What does it involve? Discuss the most commonly used methods for SEO.
Search engine optimization (SEO) is used to affect the visibility of e-commerce sites or Web sites that appear in a search engine’s search results. The higher the ranking of a search results page and the frequency of its appearance in the search results list, the more visitors are likely to receive it from the search engine’s users. From an Internet marketing strategy perspective, the SEO will look into the functions of search engines, popular search items, actual search terms or keywords inserted, and individual users preferred search engines. An SEO could also enable the promotion of a site to increase the number of backlinks or inbound links.
SEO techniques are of two broad categories:

1. Techniques that search engines recommend as part of good site design

2. Techniques that search engines do not approve. The attempt to minimize its effect of this technique is also known as spamdexing.

46. How would optimizing search engines help businesses? How does over-reliance on search engine traffic harm businesses and how can it be avoided?
Optimization of search engines will enable businesses to have higher ranked Web pages as compared to their competitors. The visibility of a Web page may be increased by providing cross-links between pages on a Web site. This in turn provides more links to most important pages. Traffic may be increased by providing content that contains frequently used keywords, making it more relevant for a wide variety of search queries. The site will gain even more importance if the content is updated periodically so that the search engine comes back to that Web page frequently. For an e-commerce business, maximization of customer transactions is most important; therefore, customer’s behavior analysis can significantly improve transaction rates. 

Search engines are not paid for organic search traffic, their algorithms change constantly, and there are no guarantees of continued referrals. This instability causes a business, which relies heavily on search engine traffic, to factor in the probability of suffering major losses if the search engine changes its algorithms and stops sending visitors. 
Companies that rely on search traffic can implement the following methods:

· Hire a company that specializes in search engine to continuously improve your sites appeal to changing practices of the search engines 
· Pay the search engine providers to be listed on the paid sponsors sections
· Consider to liberate yourself from dependence on search engine traffic
47. What is Web analytics? Discuss the application of Web analytics for businesses.
Web analytics, which is another name for Web usage mining, refers to the extraction of useful information from data that is generated by visiting Web pages, and through Web transactions. Web page visits usually generate three types of data:

1. Automatically generated data; this is stored in server access logs, referrer logs, agent logs, and client-side cookies
2. User profiles

3. Metadata, such as page attributes, content attributes, and usage data.

In businesses, Web analytics may be utilized for various purposes. These include:

· Determining the lifetime value of clients

· Designing cross-marketing strategies across products

· Evaluate promotional campaigns

· Target electronic ads and coupons at user groups based on user access patterns

· Predict user behavior based on previously learned rules and users’ profiles

· Present dynamic information to users based on their interests and profiles
48. Discuss the impact of Web analytics metrics on market insight.
Web analytics programs have made use of various data and information banks to provide access to a large pool of valuable marketing data. This is leveraged for better insights that help a business to grow. It also enables better documentation of the business’ ROI. 
The data and intelligence derived from Web analytics promotes an effective management of the marketing efforts of an organization and its various products or services. Web analytics programs provide nearly real-time data; this aspect of Web analytics helps a business to document the successful marketing campaign or equips the business with tools to make timely adjustments to current marketing strategies. 
There are four categories of metrics that are generally actionable, which can directly impact the business objectives. These categories include:

• Web site usability: How were they using my Web site?

• Traffic sources: Where did they come from?

• Visitor profiles: What do my visitors look like?

• Conversion statistics: What does all mean for the business?

When these metrics are evaluated consistently and used in conjunction with other available marketing data, they can lead the business towards a highly quantified marketing program. 

49. Discuss Web site optimization ecosystem.
It would be deceptive and potentially risky to assume that a single application of Web mining techniques can provide the required insights to understand Web site visitor behavior. To obtain a holistic view of customer experience, one would need both quantitative and qualitative data. This is why it is essential to establish a proper and effective Website optimization ecosystem. 
The Web site optimization ecosystem is defined by the ability to log, to provide a syntactic analysis, and report on the click stream behavior of site visitors. The technology that enables this process is generally referred to as Web analytics. While Web analytics tools provide invaluable insights, understanding visitor behavior is as much a function of qualitatively determining interests and intent as it is quantifying clicks from page to page. 
Web analytics applications tend to focus on “where and when” questions. This is done by aggregating, mining, and visualizing large volumes of data, by reporting on online marketing and visitor acquisition efforts, by summarizing page-level visitor interaction data, and by summarizing visitor flow through defined multistep processes.
To provide a more qualitative view of online visitor behavior, there are two classes of applications, which have also been designed to report on the overall user experience and report direct feedback given by visitors and customers. These are:

1. Customer experience management (CEM). These applications focus on “what and why” questions by detecting Web application issues and problems, by tracking and resolving business process and usability obstacles, by reporting on site performance and availability, by enabling real-time alerting and monitoring, and by supporting deep diagnosis of observed visitor behavior.
2. Voice of customer (VOC). These applications focus on “who and how” questions by gathering and reporting direct feedback from site visitors, by benchmarking against other sites and offline channels, and by supporting predictive modeling of future visitor behavior.
50. Discuss social network analysis. Which types of social networks are relevant to businesses?
A social network refers to a social structure that comprises individuals or groups, which are linked to one another on the basis of some form of connections/relationships. It is also regarded as a theoretical construct that is helpful while studying relationships; thus, it provides a holistic approach to analyzing the structure and dynamics of social entities. Social network analysis tools are used when studying such structures. This helps in identifying local and global trends and patterns, locate influential entities, and examine network dynamics. The study and analysis of social networks is regarded as an interdisciplinary field, which emerged from social psychology, sociology, statistics, and graph theory. It is one of the standards considered in business analytics, consumer intelligence, and contemporary sociology. Social network analysis is also applied in various other social and formal sciences. 
There are certain types of social networks that become relevant to business activities. They include:
· Communication Networks - Communication studies are often considered a part of both the social sciences and the humanities. Many concepts related to communication discuss the transfer of information from one source to another. Therefore, a social network may be used to represent communication within a business, and within its operations. Telecommunication companies use such data sources to optimize their business practices and improve customer relationships.

· Community Networks - studies of community ties had to do with who talked, associated, traded, and attended social activities with whom. Today, however, there are extended “online” communities developed through social networking tools and telecommunications devices. Such tools and devices continuously generate large amounts of data, which can be used by companies to discover invaluable, actionable information.

· Criminal Networks - In criminology and urban sociology, much attention has been paid to the social networks among criminal actors. For example, studying gang murders and other illegal activities as a series of exchanges between gangs can lead to better understanding and prevention of such criminal activities. Now that we live in a highly connected world, much of the criminal networks’ formations and their activities are being watched/pursued by security agencies using state-of-the-art Internet tools and tactics. Even though the Internet has changed the landscape for criminal networks and law enforcement agencies, the traditional social and philosophical theories still apply to a large extent.

· Innovation Networks - Business studies on diffusion of ideas and innovations in a network environment focus on the spread and use of ideas among members of the social network. The idea is to understand why some networks are more innovative, and why some communities are early adopters of ideas and innovations (i.e., examining the impact of social network structure on influencing the spread of an innovation, and innovative behavior).
51. How can we measure the impact of social media analytics? How can social media intelligence be incorporated into planning?
There are many of tools to help measure the impact of social media analytics. 

These analysis tools usually fall into three broad categories:
• Descriptive analytics: It uses simple statistics to identify activity characteristics and trends— how many followers you have, how many reviews were generated on Facebook, and which channels are being used most often.

• Social network analysis: This follows the links between friends, fans, and followers to identify connections of influence, as well as the biggest sources of influence. 

• Advanced analytics: This includes predictive analytics and text analytics that examine the content in online conversations to identify themes, sentiments, and connections that would otherwise not be revealed by casual surveillance. Sophisticated tools and solutions to social media analytics use all three categories of analytics (i.e., descriptive, predictive, and prescriptive) in a somewhat progressive fashion.

Once you have the big-picture, a perspective, and a detailed insight you can begin to incorporate this information into your planning cycle. One way to achieve this is to find time-linked associations between social media metrics and other business activities, or market events. Social media is either organically invoked or invoked by something your organization does; therefore, if you see a spike in activity at some point in time, you would want to know what was behind it.
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52. Describe challenges that APUS was facing. Discuss the ramifications of such challenges.
One big challenge is keeping and improving retention in an online university. But educators lacked the hard data to prove conclusively what really drives retention. Colleges and universities have struggled to understand how to lower dropout rates and keep students on track all the way to graduation. APUS faced this challenge in a new online environment, which further complicates the retention dilemma.
53. What types of data did APUS tap into? What do you think are the main obstacles one would have to overcome when using data that comes from different domains and sources?

APUS tapped into demographic data, registration data, and course level data. They used online activity as well as end-of-course survey data. (The remainder of this answer may vary according to student.) One obstacle with bringing in data from different domains is the complexity of finding meaningful patterns in the data. This could require data extraction, cleaning, and transforming the source data. 
54. What solutions did they pursue? What tools and technologies did they use?

They used predictive analytics to zero in on those factors that most influence a student’s decision to stay in school or drop out. In addition, they built dashboards to put the predictive analytics into the hands of deans and other administrators. 
55. What were the results? Do you think these results are also applicable to other educational institutions? Why? Why not?

Some of the findings generated by its predictive models actually came as a surprise to APUS. For example, it had long been assumed that gender and ethnicity were good predictors of attrition, but the models proved otherwise. Educators also assumed that a preparatory course called “College 100: Foundations of Online Learning” was a major driver of retention, but an in-depth analysis using Modeler came to a different conclusion. Also, the results showed that a sense of community was an important retention factor. So, APUS is putting more effort into promoting interaction between students via social media and online collaboration tools.
Predictive analytics are clearly applicable at other universities. But some metrics may not apply. For example, click-stream analysis won’t apply for universities with traditional face-to-face classroom delivery.
56. What additional analysis are they planning on conducting? Can you think of other data analyses that they could apply and benefit from?

APUS also plans to delve deeper into the surveys by mining the open-ended text responses that are part of each questionnaire (IBM SPSS Text Analytics for Surveys will help with that initiative). All of these data-driven initiatives aim to increase student learning, enhance the student’s experience, and build an environment that encourages retention at APUS.
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