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EXECUTIVE SUMMARY 


Artificial Intelligence - The buzzword of our century. CEOs of the most renowned companies, like 
 Google, Facebook and Amazon keep mentioning the technology’s ability to revolutionize the world 
 as it is today. 


Companies worldwide are implementing AI-technology for digital marketing purposes in the hopes 
 of seeing their revenue increase significantly, save time on digital marketing and maybe even limit 
 the amount of digital marketing employees. However, one question seems to be overlooked: ‘How 
 might this technology influence branding?’. 


This initial question was asked towards a company building AI-driven digital marketing solutions - 
 and that sparked this study. It seeks to explore how the application of current artificial intelligence 
 (AI) technology in digital marketing communication affects a company’s abilities in building 
 customer-based brand equity. 


To explore this phenomenon, a grounded theory approach is applied, and in-depth interviews with 
 12 AI-experts possessing knowledge within digital marketing was conducted. These interviews were 
 transcribed and coded, and findings emerged that highlighted limits in AIs ability to build brand 
 equity. 


AI-technology is able to work with everything quantifiable, in the sense that for the technology it is 
 identifiable and optimizable if trained probably. Attributes as price, colors or product characteristics 
 will, therefore, be easy for AI-technologies to work with. However, the findings did discover that AI-
 technology has issues with things that are non-quantifiable. Since parts of branding consist of soft 
 values, heritage, and a brand personality, etc. this makes it difficult for AI-technology to work with 
 and facilitate these aspects of a brand. 


This revealed that existing models on how companies can build brand equity were not applicable in 
 an AI-driven digital marketing communication context. Therefore, the conceptualization of a model 
 that could provide as a guideline for the technology’s ability to building brand equity was 


constructed. 


The findings derived from this study provides a series of guidelines usable for brand managers and 
 digital marketing specialists when considering to what extent AI-technology might benefit their 
 digital marketing communication.  


Artificial Intelligence - The buzzword of our century. CEOs of the most renowned companies, like 
 Google, Facebook and Amazon keep mentioning the technology’s ability to revolutionize the world 
 as it is today. 


Companies worldwide are implementing AI-technology for digital marketing purposes in the hopes 
 of seeing their revenue increase significantly, save time on digital marketing and maybe even limit 
 the amount of digital marketing employees. However, one question seems to be overlooked: ‘How 
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1.



I 



INTRODUCTION


“AI is one of the most important things humanity is working on. It is more profound than, I 
 dunno, electricity or fire,” - Sundar Pichai, CEO of Google (Clifford, 2018). 


Artificial Intelligence is on the lips of all big technology-aware companies. Already the technologies 
 of AI are being implemented in digital marketing in order to optimize the ability to create insights, 
 exploit consumer data, and personalize customer experiences. The technology in itself is being 
 researched intensively, and new applicabilities in digital marketing are being developed every day. 


Many companies are already implementing AI-technologies for several purposes. However, the 
 research within how this might affect branding is still limited. Might AI-technologies for digital 
 marketing both be suitable for Amazon and Louis Vuitton?  
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1.1 INTRODUCTION 



Artificial intelligence (AI) is on the lips of every CEO in the industry of technology (Forbes, 2018). 



With Google CEO, Sundar Pichai referring to it as moving “...from a mobile-first world to an AI first  world”  (Google Developers, 2017). Resulting in rapid growth within the AI market (Westerheide,  2017). 



In Europe, there are over 400 AI-companies, with Denmark and Sweden being some of the markets  with the highest amount of AI-companies pr. mill. inhabitants, Denmark having 1.59 and Sweden  having 1.84 AI-companies pr. mill. inhabitants (ibid.). 



AI-technology was first created in the early 20th century and is a technological construction based  upon a set of mathematical models, which enables informed actions and forecastings (West, 2017). 



The technology today is recognized as being on the stage of ‘limited memory’ meaning that it is able  to make calculated decisions and then optimize based on prior experience (Hintze, 2016). It is, in  other words, able to learn from these previous decisions in future decision making. Further stages  of AI have been defined, in which the technology may be capable of understanding and evolving  feelings (ibid). There are even predictions of AI-technology in the future being able to function as  conscious beings (ibid.). 



AI-technology is increasingly being applied to several industries (Vincent, 2019). For instance, it was  able  to  significantly  help  doctors  in  cancer  screening  (Forbes,  2018).  The  technology  was  feed  190.332 images of malignant, benign and tumor-free scans and was then programmed to try and  detect tumors and measure their malignancy. Less than two hours after the test was initiated the  system was able to identify tumors at the same pace as humans (ibid.). A similar experiment was  led  by  Holger  Haenssle,  where  they  tested  an  AI-system  up  against  58  dermatologists.  Typically  doctors  would  identify  86,6%  of  cases  of  skin  cancer.  The  AI  discovered  95%  and  had  less  false  detections (ibid.). 



AI is also what is allowing companies to create self-driving cars as it uses input from sensors around 

a vehicle to learn how to act on the road (MIT Technology Review Insights, 2019).  
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It  is  estimated  to  both be  able  to  increase  the safety of driving, optimize  the driving experience  through real-time route optimization, etc. (ibid). 



But it is not only within the medicational industry and for self-driving cars that AI is a revolutionizing  technology. One of the most dominating industries in terms of the amount of AI-companies are sales  and marketing with 38 AI-companies in Europe (Westerheide, 2017). 



Several applicabilities within digital marketing has been highlighted as beneficial and companies are  slowly integrating AI-technology in their digital marketing (Davenport, 2016; Zerega, B., 2017). 



Through the abilities to collect, analyze and apply data and even learn from the way it is applied AI  is revolutionizing digital marketing (Forbes, 2018). It can not only make procedures more efficient  but also save time, limit the amount of human errors thereby also save money and identify blind  spots (Medium, 2019). 



One  way  is  through  AI-technology’s  ability  to  contribute  to  a  significantly  better  customer  experience,  since AI  is  able to personalize  communication or  offers  based  on  the data  available,  making it more relevant to the individual customer (ibid.). This data can be the location, historical  usages and past behavior, which can be collected and acted upon through the use of AI giving the  user a more tailored experience (ibid). 



The use of AI-technology can not only tailor the experience a customer has with a brand but also  predict the behavior of the customer, based on historical data (ibid.). 



And even though AI might be beneficial in producing insights, it is also able to act upon insights as  new  AI-technologies  are  also  forming  text  ads  based  on  the  behavior  of  the  user  in  order  to  personalize  the  advertisement  to  the  individual  and  generate  more  clicks  or  purchases  (Albert,  2017). 



The rise of AI-technology in digital marketing is becoming widely more implemented taking over 

tasks  that  have  until  now  been  conducted  by  humans.  With  these  implementations  how  may  a 

company then secure that the communication to their customers is in line with the overall brand 

strategy when AI-technology is driving the digital marketing communication? Does this use of AI-

technology have an impact on the company’s abilities of building brand equity? 
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1.2 OUR MOTIVATION 



“How may an AI-technology, like this, take the limits of a brand into consideration?”  



This question sparked an interest in the field of AI and branding. An interest that stayed for a while,  and ended out as the starting point of this study. 



Previously one of the researchers worked at a Nordic advertising agency where clients kept requiring  more personalization at fewer costs in order to ensure relevance to the individual and thereby a  high probability of purchases. 



One day, the agency was approached by a company claiming to have a groundbreaking AI-driven  technology  for  managing  digital  marketing  and  digital  marketing  communication.  The  company  claimed to be able to solve the problems with personalization and be able to optimize the digital  marketing efforts showing impressing results, in terms of sales numbers. Shortly after a dialogue  was set up, and the solution was looked further into. 



However,  in  the  process  of  consideration,  the  researcher  questioned  the  company  about  the  technology's ability to take individual brands and what differentiates them from their competitors  into account. Can such technology, for example, take into consideration the importance of Louis  Vuitton's exclusivity in their communication? 



The company admitted that the abilities to supervise, control and limit the AI-technology could be  a problem in the sense that it does not understand the meaning of words, but look at text patterns  and experiments with it.  



Later it was decided not to implement the technology. 



This  discussion did  though  evoke  interest  for  the  researchers  in  this  area,  and  shortly  after they 

discovered that companies, differentiating on hedonistic values were implementing this technology 

in the US (Marr, 2018). 
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In the meantime, the CEOs of big tech-giants kept competing on who could state AI as being the  most  revolutionizing  thing  at  the  moment,  e.g.  Elon  Musk  (Piper,  2018),  Sundar  Pichai  (Google  Developers,  2017),  Ginni  Rometty  (Murphy,  2017).  But  after  some  preliminary  research,  it  was  found that several companies, not only the technological giants but from all industries, both small  and big, were indicating an interest in AI-technology and how it might revolutionize their business. 



They were however in doubt on how this might be able to help them, but not whether it could. 



The researchers did electives within online marketing and big social data analytics to get further  insights on the technologies available today, and the functionality of these with the results of only  further  enhancing  the  initial  idea.  They  got  to  talk  with  real  practitioners  about  the  current  technologies both digital marketers and their thoughts on the technology and their use of it today  and data scientists, about the abilities and functionalities of the technology. They even got to try  some  AI-driven  technologies  themselves  to  see  the  relation  between  input  and  output,  e.g. 


sentiment analysis’ and topic modeling. 



As we are brand enthusiast, with an interest in digital marketing and the possibilities it gives it, this  was an area that we had to learn more about. 



AI is being discussed widely at this moment in time, with CEO of Google Sundar Pichai claiming AI to 

be  more  profound  than  electricity  or  fire  (Google  Developers,  2017).  It  is  being  mentioned  as 

something  that  will  revolutionize  business  as  we  know  it  today,  making  it  both  interesting  and 

relevant to dig deeper into the branding possibilities of applying AI-technology in digital marketing. 



(10)10 



1.3 STATEMENT OF THE PROBLEM 



The  last  decade,  technological  advances  have  changed  the  way  businesses  operate  and  do  marketing (Kotler, Keller, Brady, Goodman, & Hansen, 2012).  



The digital technologies available are changing the ways that marketers reach, engage and deliver  value to customers (ibid.). 



This  requires  for  marketers  to  plan,  implement  and  measure  digital  strategies  which  fit  the  customers and integrate it with the tradition marketing (ibid.).  



AI is on the rise and is being used for digital marketing (Zerega, B., 2017). And as brands today should  be able to adapt to dynamic changes in the environment and be flexible, it may be very beneficial  to implement AI-technology (da Silveira, Lages, & Simões, 2013).  



“Machine  learning  improves  the  level  of  personalization  that  brands  can  achieve.  This  almost  certainly has a positive impact on the success of the overall brand” (West, Clifford and Atkinson,  2018,  p.  327).  The  high  personalization  abilities  AI-technology  has  might,  therefore,  tighten  the  relationship with the customers, and since customers should be integrated in the creation of the  marketing  and  communication  strategy  this  further  emphasizes  the  benefit  AI-technology  might  have for brands (da Silveira, Lages, & Simões, 2013; West, Clifford & Atkinson, 2018). A brand should  though stay consistent in managing the way it presents itself and the way the identity is managed  (da Silveira, Lages, & Simões, 2013). With the personalization abilities of AI-technology, this might  be  problematic  unless  AI-technology  is  able  to  take  the  existing  brand  into  account  in  the  personalization. 



However, existing literature within how AI-technology used for digital marketing affects branding is 

limited (West, Clifford, & Atkinson, 2018). Previous studies have covered the areas of specific sub-

technologies  of  AI  and  their  effect  on  elements  of  branding,  e.g.,  machine  learnings  effect  on 

personalization and natural language processings effect on customer service (ibid.). This is though 

only  conducted  based  on  the  functional  benefits  of  a  brand,  thereby not  taking  brand  promises 

based on hedonistic aspects into account, e.g., luxury, even though these are seen as more effective 

(ibid.).  
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A previous study has also shown, how implementing AI-technology may impact personal sales and  sales management, highlighting areas in which companies can benefit from the technology (Syam 



& Sharma, 2018) — showing that the implementation of AI-technology can have significant impacts  on the repetitive tasks of humans and support them in their work. The researchers of this specific  study mention AI as having a considerable effect on the future of sales: “We hypothesize that selling  in future decades will be disruptive and discontinuous, owing primarily to shifts in technology” (ibid.,  p. 136).  



West, Clifford, and Atkinson (2018) therefore encourage to explore the impact AI-technology may  have  on,  e.g.,  communication  and  loyalty,  and  highlights  exploring  the  impact  AI  may  have  on  hedonistic aspects of a brand. 



1.4 RESEARCH QUESTION 



AI is a topic widely being used at the moment, which top-CEOs referring to it as more profound than  electricity or fire (Google Developers, 2017). 



The growth of the AI-industry is high, especially in the Nordics (Westerheide, 2017). Even though  there are many applicabilities of the technology, digital marketing is continuously being mentioned  as an area with significant potential, and companies are increasingly implementing AI-technology  for several aspects of their digital marketing communication (Davenport, 2016; Zerega, B., 2017). 



However,  a  limited  amount  of  research  is  conducted  exploring  the  connection  between  AI- technology  in  digital  marketing  and  its  impact  on  branding  (West,  Clifford  and  Atkinson,  2018). 



Studies within small areas have been conducted, but none of these covers the hedonistic aspects of 

a brand and takes the full potential of AI-technology into account (ibid.; Syam & Sharma, 2018). One 

of these studies does however encourage exploring AI-technology's impact on hedonistic aspects of 

a brand and the whole communication aspect of it (West, Clifford and Atkinson, 2018). 
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Branding  literature emphasizes the  importance of  both  adapting to  the environment,  but  at  the  same time staying consistent in the way a brand presents itself, making it essential to consider AI-

 technology’s  ability  to  adapt  to  the  branding  environment,  both  existing  and  progressing  (Interbrand, 2007). 



As  a  result  of  this,  this  study  seeks  to  explore  and  contribute  to  narrowing  the  above-described  research gap in the literature by exploring the effects AI-driven digital marketing communication 

 may have on a company’s ability to create brand equity. This will be done by exploring the research 
 question: 


How  does  the  application  of  current  artificial  intelligence  technology  in  digital  marketing 
 communication affect a company’s abilities in building customer-based brand equity? 



1.5 DELIMITATIONS 



To ensure the focus of this thesis and the quality of the findings the study is delimited in several  areas. 



The term brand equity will be based upon Kellers (1993) definition: “In a general sense, brand equity  is defined in terms of the marketing effect uniquely attributable to the brand  - for example when  certain outcomes result from the marketing of a product or service because of its brand name that  would not occur if the same product or service did not have that name ” (Keller, 1993, p. 1). 



For the term artificial intelligence (AI) Amazons definition will be used: “the field of computer science  dedicated  to  solving  cognitive  problems  commonly  associated  with  human  intelligence,  such  as  learning, problem solving and pattern recognition.” (Amazon, 2018). 



It will be used as an umbrella term for the technologies of machine learning, deep learning, and 

neural networks, not to be mistaken by only covering one of these technologies. 
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In this study digital marketing communication is as a term for functions related to communicating 

towards individual through the following digital marketing abilities: Search engine marketing, online 

public relations, affiliate marketing and online sponsorships, interactive display advertising, opt-in 

email marketing, and social media marketing (Chaffey & Ellis-Chadwick, 2016). 
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1.6 STRUCTURE OF THE THESIS 



The  presented  model  underneath  is  an  illustration  of  the  structure  of  this  thesis.  The  boxes  represent  the  main  chapters  that  this  thesis  consists  of.  To  start  the  thesis,  an  introduction  containing a description of the area of study was presented, as already introduced above. From here  the  next  chapter  presents  literature,  which  will  serve  as  pre-knowledge  for  understanding  the  findings. The method that has been used in this thesis to conduct the study will then be presented. 



Finally, the findings of this study will be presented first highlighting the main findings and then going  more in-depth to do a conceptualization of the findings. A discussion on findings that further may  influence the use of AI-technology for digital marketing communication will finalize the findings. A  conclusion will summarize the method and findings of the study and answer the research question  earlier presented. In this chapter implications, limitations and further research will be specified. 


Illustration  1:  The  structure  of  the 
thesis.
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2.


To establish the foundation for the theoretical framework of the thesis, a selection of literature is 
 provided with the aim of giving the reader a sufficient understanding of the core concepts and 
 founding knowledge in which this study touches upon.  


In order to build this understanding the literature presented will be divided in the following 
 sections: Customer-Based Brand Equity, which will introduce the concepts of branding and the 
 development within customer-based brand equity, Digital Marketing Communication, touching 
 upon the what digital marketing communication exists of and how it may be used for creating 
 relationships, and Artificial Intelligence, presenting the technologies that lies within artificial 
 intelligence, the functionality and abilities, and how the technology has been used in connection 
 with branding. 



THEORETICAL 

BACKGROUND 
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2.1 CUSTOMER-BASED BRAND EQUITY 



2.1.1 INTRODUCTION TO BRAND 



A basic description of a brand is as a name, symbol, design, logo, image, or any combination of these,  which is designed to identify a product or service and distinguish it from those of their competitors  (Kotler, Keller, Brady, Goodman, & Hansen, 2012). However, it is also an entity that offers consumers  added value over and above its functional performance (ibid.). A brand represents a consumer's  experience  with  an  organization,  product  or  service,  and  should  be  able  to  differentiate  itself  in  some  way  from  other  products  or  services,  designed  to  satisfy  the  same  need  (ibid.).  It  can  be  viewed as a holistic, emotional and intangible experience since a brand can be strong enough to  evoke feelings of belonging, affection, and love (ibid.). 



Branding indicates that the product or service is being charged with the power of a brand (Kotler & 



Keller, 2012). A branding strategy should, therefore, be able to establish a favorable position of the  brand in the minds of the consumers (Fan, 2005). Thus, the role of branding is to differentiate the  brand  from  other  competitors  in  the  marketplace,  especially  in  situations  where  products  or  services are homogeneous. With the ever-changing consumer preferences, an essential element for  developing a powerful brand is to have a branding strategy that is both long-term and consistent  (De Pelsmacker, Geuens & Van den Bergh, 2010). However, the dynamic marketplace also forces a  brand to find the right balance between remaining consistent and adapt to the new changes (Da  Silveira,  Lages  &  Simões,  2013).  One  mistake  can  be  the  cause  of  brand  failure  and  ruin  the  consistency and thereby lose credibility among the consumers (ibid.). 



In  order  to  distinguish  a  brand  from  its  competitors,  a  consistent  brand  positioning  should  be 

created. Brand positioning is defined as  “the act of designing a company’s offering and image to 

occupy a distinctive place in the minds of the target market.” (Kotler & Keller, 2012). This can be 

developed through the creation of a brand identity. Kapferer (2012) defines brand identity as a set 

of unique associations and benefits which a brand offers to the consumer. This assumes that the 

marketer  must  make  sure  that  consumers  internalize  brand  information.  De  Chernatony  (2006) 

further emphasizes that the brand identity concept further focuses on the central ideas of a brand 

and how the brand communicates these ideas to different stakeholders.  
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The intention of the brand identity of a brand is creating impressions that keeps consisting within  consumers, strengthen the presence in the market, and have a positive effect on the values of the  organization  (Haig,  2018;  Kapferer,  2012).  The  increase  is  done  by  establishing  recognition  and  loyalty which is among the key factors for a brand (Haig, 2018). 


There  are  different  definitions  and  understandings  of  brand  identity.  Some  scholars’  view  brand 
 
identity as an internal construct that is derived from the management of a brand (Aaker, 1996A; 



Joachminsthaler & Aaker, 2000). This view is described as “a unique set of brand associations that  the  brand  strategist  aspires  to  create  or  maintain”  (Aaker, 1996A, p. 68),  and  that  it  “represents  what  the  organization  can  and  will  do  over  time”  (Joachminsthaler  &  Aaker,  2000,  p.  13).  De  Chernatony (2010) criticizes this view by stating that  “one of the weaknesses of this perspective is  that managers focus on the internal aspect of branding” and that “thought also needs to be given  to the way customers perceive the brand” (De Chernatony, 2010, p. 55). Kapferer (2012) states that  the brand must honor this perception, that the customers have, by the brand pertaining as a long- lasting and stable reference. An enduring brand identity should be resistant to change, although in  extraordinary circumstances, for example, if the brand identity is obsolete or on the verge of failing,  Kapferer  (2012)  acknowledges  a  change.  However,  some  research  examines  the  connection  between a stable brand identity and a dynamic marketplace. Csaba & Bengtsson (2006) questions,  if  a  marketplace  is dynamic,  is  it then  possible  to  keep  a  stable  and  consistent brand identity  or  should the brand identity be flexible and adapt to the market. Practitioner research argues, that a  brand identity should remain constant and flexible, and a brand should, therefore, establish which  parts  of  its  values  that  should  remain  constant  and  which  should  be  flexible  (Interbrand,  2007). 



Collins & Porras (1994) proposes this to be done preserving the core values and purpose of a brand, 

and only changing operating and cultural practices, specific strategies and goals. 
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2.1.2 KELLER’S APPROACH TO CUSTOMER-BASED BRAND EQUITY 



For  the  purpose  of  guiding  marketers to form  a strategic  direction  in  their  branding decisions  in  many  different  environments,  Keller  (2001)  developed  the  Customer-Based  Brand  Equity  (CBBE)  model. The purpose of the CBBE model is to reflect a state-of-the-art thinking about branding in  academia and practice, to make a model that is applicable for all brands and industry settings, and  to have enough breadth to cover important branding topics as well as having the depth to provide  useful guidelines and insights (Keller, 2001). The model builds on the premise that the power of a  brand resides in the minds of the consumers through what they have seen, felt, learned, and heard  about  a  brand  (ibid.).  According  to  the  CBBE  model,  building  a  strong  brand  involves  four  steps  (ibid.). Firstly, a brand needs to establish breadth and depth of brand awareness (ibid.). Secondly, a  brand  needs  to  create  brand  meaning  through  favorable,  strong  and  unique  brand  associations  (ibid.). Thirdly, it needs to elicit positive and accessible brand responses (ibid.). Finally, a brand needs  to forge a relationship with consumers that are characterized by intense and active loyalty (ibid.). 



To achieve these steps, a brand needs to build six steps: Brand salience, brand performance, brand  imagery, brand judgments, brand feelings, and brand resonance (ibid.). 


Illustration 2: Keller´s Customer-Based Brand Equity Pyramid (Keller, 2001). 
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 Brand Salience 



Brand salience is a term for customer awareness of a brand (Keller, 2001). This brand awareness 

 refers to consumers’ ability to recognize and recall a brand (ibid.). However, brand awareness is also 
 more than just the ability for consumers to know the brand name and that they have seen it before  (ibid.). It is also the ability to link the brand to certain associations in their memory so the consumers  can understand the category in which a brand is competing (ibid.). Furthermore, it is also important  that consumers know which needs a brand is meant to be satisfying. Therefore, a critical distinction  can be made between the depth and breadth of the brand awareness (ibid.).  



The depth of brand awareness refers to how easy it is for consumers to simply recall or recognize a  brand (ibid.). The breadth of brand awareness, on the other hand, refers to the range of purchase  and consumption situations in which the brand comes to mind, making it essential that the brand  also comes to mind at the right times and right places (ibid.). 


Brand Performance 



The brand performance refers to how the product or service meets the more functional needs of 

the consumers (Keller, 2001). There are five essential types of intrinsic attributes and benefits, that 

is  considered  in  brand  performance:  Primary  and  secondary  characteristics  of  the  product,  the 

reliability, and durability of the product, the level of serviceability, the style and design, and finally 

the price of the product (ibid.). These different attributes can be easily be used to differentiate a 

brand from others because often the strongest brand positioning involves an advantage on intrinsic 

attributes, and it is difficult for brands to succeed if having problems in fulfilling these (ibid.). 
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 Brand Imagery 



Brand imagery refers to the extrinsic attributes of the product or a service, and thereby the ability  of brands to meet the consumers social and psychological needs (Keller, 2001). It deals with how  consumers  think  about  a  brand,  and  not  what  they  think  a  brand  does  (ibid.).  Therefore,  brand  imagery can be linked with the intangible aspects of a brand like: Perceptions of the brand users,  perceptions of the purchase and usage situations, the associated personality and values, and the  associations of the heritage and former experiences with the brand (ibid.). 


A key foundational concept behind the brand imagery aspect is the ‘Brand Personality Framework’ 



by Aaker (1997). The framework is made upon research which shows that consumers perceive that  brands have five distinct personality dimensions: Sincerity, excitement, competence, sophistication,  and ruggedness (Aaker, 1997). These five dimensions have a total of 42 traits that relates to each  (ibid.).  Sincerity  has  traits  like  honest  and  wholesome,  excitement  has  daring  and  imaginative,  competence  has  reliable  and  intelligent,  sophistication  has  upper  class  and  charming,  and  ruggedness  has  outdoorsy  and  tough  (ibid.).  This  framework  provides  a  way  to  monitor  what  personality characteristics consumers attribute to a brand and can thereby explain how consumers  humanize a brand. 


Brand Judgments 



Brand judgments concern consumers personal opinions and evaluations of a brand (Keller, 2001). It 

is built by how consumers put together the associations of brand performance and imagery, and the 

opinions can, therefore, differ among each individual consumer (ibid.). Consumers can have many 

judgments regarding a brand, but Keller (2001) highlights four as the most important for building a 

strong brand. First, there is the perceived quality of a brand, where there should be an alignment 

between the expected performance of the brand and the actual experienced performance of the 

brand. Next is the brand credibility that refers to the extent in which the brand is seen as a whole in 

relation  to  being  both  innovative,  dependable  to  the  interest  of  the  customers,  and  fun  and 

interesting enough to engage with. The third important judgment is consideration, which is how 

likely  the  consumer  is  actually  willing  to  include  the  brand  in  their  already  established  brand 

purchases. This is dependent on how relevant the consumer finds the brand for themselves.  
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The consideration will depend on the extent to which strong and favorable brand associations can  be created as part of the brand. The final judgment is brand superiority, which relates to what extent  the consumers find the brand as being unique and better than other brands. This is important for a  brand in building an intense and active relationship with consumers because it should have different  and unique brand associations to distinguish itself from competitors.  


Brand Feelings 



The brand feelings are the consumers emotional responses and reactions with the brand (Keller,  2001). It can be feelings evoked by the marketing, but it can also be the feelings that consumers  have about themselves or in the relationship with others (ibid.). There are six types of brand-building  feelings in the CBBE model, where the first three are more experiential and immediate, and the last  three are more private and enduring. The first important feeling is the calm and peacefulness, which  is the brand´s ability to make a consumer feel sentimental and affectionate about a brand. A second  important feeling is fun, where the objective of the brand is to communicate in an amusing and  lighthearted way.  



The last important immediate feeling is excitement, in which the brand should make consumers feel  energized by experiencing something special.  



The more private feelings starts with having consumers feel safe and secure, where the importance  of  the  brand  is  on  eliminating  concerns  or  worries,  that  the  consumers  might  have.  The  second  important is the aspect of social approval, where consumers feel that others look favorably on them. 



This can be displayed through acknowledgment of using the brand or from attributing the product  itself to consumers.  



The last important feeling is self-respect, where the objective is to make consumers feel a sense of  pride and accomplishment through the brand.  



These  more  private  feelings  can  be  related  to  Belk´s  theory  of  the  extended  self  (1988),  where 

consumers use objects because they can identify with them, and also to reflect their own selves to 

others through the objects they possess.  
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Belk (1988) describes self-extension to occur through: “Control and mastery of an object, through  creation of an object, through knowledge of an object, and through contamination via proximity and  habituation to an object” (Belk, 1988, p. 160).  


Brand Resonance 



Brand resonance refers to the relationship that consumers have with the brand, and to which level  they feel that the brand is relatable to them (Keller, 2001). The resonance is characterized by the  intensity  of  the  psychological  connection  that  consumers  have  with  the  brand  and  the  level  of  activity and engagement this loyalty creates (ibid.). It can be shown through the behavioral loyalty,  and the attitudinal attachment can have with a brand, the communities they can create with other  consumers, and the level of active engagement they have with the brand (ibid.). Brand resonance is  the  most  valuable  for  a  brand  to  achieve  because  it  occurs  when  all  other  elements  have  been  established (ibid.). 



A  key  foundational  concept  for  brand  resonance  is  the  relationship  that  can  be  created  with  a  consumer. Fournier (1998) found 15 different forms that a consumer-brand relationship can take.  



She  also  provides  a  model  with  factors  indicating  the  overall  relationship  quality,  depth,  and 

strength  of  the  relationship  (ibid.).  This  model  introduces  six-faceted  brand  relationship  quality 

construct  that  reveals  factors  contributing  to  the  stability  and  durability  of  a  consumer-brand 

relationship over time (ibid.). These foundational concepts can be used to further understand why 

consumers,  think,  feel,  and  have  a  relationship  with  a  product  or  company  brand,  and  can  also 

explain why relationships can fall apart if not handled properly. 
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2.1.3 AAKERS DIMENSIONS OF BRAND EQUITY 



Another  model  for  measuring  brand  equity  and  providing  guidelines  for  driving  brand  equity  is  Aakers Dimensions of Brand Equity (Aaker, 1996B). 



Aaker  seeks  to  create  a  set  of  brand  equity  measures  that  can  be  applied  across  markets  and  products.  To  do  this,  Aaker  has  structured  four  dimensions  of  brand  equity;  loyalty,  perceived  quality,  associations,  and  awareness  (ibid.).  These  are  developed  in  order  to  derive  how  brand  equity is created and what drives it in relevant markets and produces guidelines in order to add and  remove specific measures. Aaker (1996B) argues that the ways of studying this are through either  quantitative research based on statistical models or quantitative survey-based studies. 


Brand awareness 



An  often  underestimated  aspect  of  brand  equity  is  brand  awareness  (Aaker,  1996B).  Brand  awareness fundamentally reflects the salience of a brand in the mind of the customers (ibid.). The  awareness  can  affect both  the  attitude  and  the perception,  which  can make  it  a  driver in  brand  choice and loyalty. The levels of brand awareness presented by Aaker (1996) is: 



-  Recognition; the ability to recognize the brand  -  Recall; the ability to recall a brand 



-  Top-of-mind; the ability of being the first brand of thought  -  Brand Dominance; the ability to be the only brand recalled 



-  Brand Knowledge; the customer knowing what the brand stands for  -  Brand Opinion; the consumer having an opinion about the brand 



The  importance  of  the  different  levels  of  awareness  may  vary  among  various  industries,  e.g.,  recognition may be one of the most essential aspects for niche brands (ibid.). Big established brands  may instead be more focused on the ability to recall or be top-of-mind among the customers (ibid.). 



Among  the  awareness  levels  described,  which  can  be  subjects  of  measurement,  it  will  vary 

depending on the brand or category what awareness level is most relevant to the company.  
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However,  the  use  of  different  awareness  levels  among  brands  or  categories  makes  it  hard  to  compare,  as  some  companies  may  find  recognition  important,  while  others  may  find  it  less  important  (ibid.).  It  may  not  be  possible  to  accomplish  a  full  picture  as  the  measures  of  brand  awareness  focus  on  the  brand  name,  and  not  the  entire  brand  itself  (ibid.).  For  some  brands,  awareness may also be difficult to distinguish from symbols and visual imagery (ibid.). Therefore, it  could be useful to not only measure brand awareness on the brand name but also on cueing symbols  and visual imagery (ibid.). To measure the awareness, a series of open-ended questions about the  recallability may be asked towards the consumer (ibid.). Alternatively, visual recognition could be  conducted to track the recognizability (ibid.). 


Brand Association 



Often aspects for differentiation or association of brand equity is related to the image dimensions  of a product class or to a brand (Aaker, 1996B). The difficulty, therefore, is to make general measures  that can be applied across different product classes (ibid.). 



The measurement can be structured through three perspectives of the brand (ibid.); Value, brand  personality and organizational associations. 



Value 



This perspective highlights the value proposition of a brand (ibid.). This usually involves functional  benefits  and  is  common  for  most  product  classes.  If  a  company does  not  create  value,  it  will  be  vulnerable to competitors (ibid.). Values, therefore, serve as an indicator, summarizing the brand's  ability to create the value proposition (ibid.). As value focus on values and not specifically functional  benefits, the measures will be applicable throughout multiple product classes (ibid.). The values can  be measured through discovering if the value for money being delivered by the brand is positive if  there are factors that make it preferable over competing brands (ibid.). As with other aspects of  brand equity, the value is relying on the reference the customers have of the brand (ibid.). However,  this can be prevented by stating the scene through mentioning comparable brands (ibid.).  



Another issue of value is whether it is distinguishable from perceived quality, as these both consider 

the value to a certain extent, where the perceived quality is divided by the price (ibid.).  
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However, the research of the agency Young & Rubicam (Y&R) suggests that value and perceived  quality represents different dimensions as perceived quality is more associated with prestige and  respect, in comparison to value which focuses on functional benefits, the practical utility of buying  and using a specific brand (ibid.). 



Brand personality 



The  additional  element  for  differentiation  or  association  is  brand  personality  (ibid.).  The  brand  personality is able to link the emotional and self-expressive benefits of a brand and can create a  foundation for relationships between the customer and the brand (ibid.). Brands where only minor  differences in the physical representation and that are consumed as a statement of the customer  may particularly rely on this aspect (ibid.). An example of this can be the case of alcoholic products,  where it may be hard to distinguish two competitors based on their physical appearance only (ibid.). 



As  product  groups  can  have  specific  personality  dimensions,  this  makes  it  challenging  to  create  measures that can be applied across products and markets (ibid.). Measures that are able to reflect  the existence of strong brand personalities are also possible to develop, however, these may be  complex  and not  specific  to the product  (ibid.). A  way to  measure  this  aspect  can,  therefore, be  through  asking  whether  the  brand  is  considered  having  a  personality,  whether  it  is  considered  interesting  and  whether  one  may  have  a  clear  idea  of  what  type  of  individual  that  may  use  the  specific brand (ibid.). 



However,  an  issue  is  that  not  all  brands  have  personalities,  therefore  using  this  as  a  general 

indication of  strength  can  result  in  a distortion  (ibid.).  This  may  specifically  be  a  case  for  brands 

differentiating based on functional aspects of a brand and value. In the use of these dimensions, 

irrelevant metrics for the specific context should be avoided (ibid.). Another critique is whether a 

change in brand equity may affect the brand personality as it can be consistent and therefore not 

be reflecting changes in the market (ibid.). 
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Organizational associations 



In this aspect, the organization behind the brand is taken into account, e.g. their employees and  values (ibid.). This may be especially relevant if brands are similar in their attributes in cases where  the organization is visible, e.g. in service businesses, or there is a corporate brand that must be taken  into account. It can be valuable in the sense that it represents the brand more than the products  and services may do (ibid.).  



These  associations  are  often  considered  crucial  as  a  foundation  for  differentiation,  striving  for  quality, success and being visible, etc. (ibid.). There is however a difference in a company having  innovative  products  and  an  organization  that  is  focusing  on  innovation.  Innovative  products  are  based upon existing products that are offered while being an innovative organization tends towards  being more long lasting (ibid.). To measure the organizational associations, a set of general scales  can be used that apply across product classes (ibid.). This can be done by asking questions to the  trust  of  the  organization,  admiration  of  an  organization  or  association  with  credibility  (ibid.). 



However, similar to other aspects this may not be relevant to all brands, and should, therefore, be 

considered based on the context. 
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 Brand loyalty 



A core dimension in brand equity is loyalty (Aaker, 1996B). With a loyal customer base there are  several benefits being a barrier to entry; the foundation for setting a premium price, responding  time, the innovations of competitors and a barrier against price competition (ibid.). Other measures  like perceived quality and associations can be evaluated on their influence on loyalty (ibid.). 



Loyalty is divided into two sub-measured being; price premium and satisfaction (ibid.). 



Price premium 



The  founding  indication  of  loyalty  is  the  price  that  the  customer  is  willing  to  pay  for  a  brand,  compared to a competitor differentiating on the same benefits (ibid). Price premiums is a term for  a brands ability to charge a higher price based on the brand, meaning that a customer is willing to  pay,  e.g. 20%  more for one  brand  in  comparison to  another brand  (ibid.).  And this  may be  both  positive and negative depending on the comparison. The price premium is defined according to a  competitor or multiple competitors which should be defined (ibid.). One way to determine a price  premium is by directly asking the customer what they would be willing to pay for a specific brand,  which is referred to as the “dollar metric” (ibid.).  



However,  it  is  highlighted  as  a  more  reliable  measure  to  the  price  premium  through  more  well- developed methods like conjoint or trade-off analysis (ibid.). A conjoint analysis would, for instance,  be conducted by presenting consumers with a group of products at different price points and based  on the results of the analysis a relative price that is associated with the brand is found (ibid.). 



A problem with the use of price premiums is that it is purely based on the perspective of competitors 

(ibid.).  If  the  market  is  therefore  dominated  by  several  companies,  a  group  of  price  premium 

measures  may  be  necessary  (ibid.).  In  the  interpretation  of  who  the  competitors  may  be  is  also 

subject to bias, as a brand may compete on different markets, and their position may vary from one 

market to another (ibid.). Some markets also have legal restrictions limiting the ability to use price 

premium, e.g. Japan (ibid.). 
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Customer satisfactory 



The satisfaction among customers can be used as a measure directly to existing customers, e.g. by  asking  about  their  thoughts  on  the  product  or  service  (ibid.).  This  would  be  able  to  serve  as  an  indicator of loyalty towards a product class (ibid.). To directly measure loyalty, customers can be  questioned  directly  about  their  intention  to  do  repurchase  (ibid.).  An  issue  when  working  with  satisfaction and loyalty is that it does not apply to those who are not customers, meaning that the  ability to measure these metrics would only be based on the existing customer base (ibid.). There  may also be differences in the ways these are considered among customers so the measurements  may need to be done on a segment level, as brand switchers and loyal customers may not give sense  to analyze together (ibid.). 


Perceived quality & Leadership 



The association of the perception of quality is core to the brand equity (Aaker, 1996B). Therefore,  the measures of quality and the related variable, leadership, is relevant (ibid.). 



Perceived quality 



A vital part of brand equity is the perceived quality, as this has been discovered to be related to  several other elements for brand equity, e.g. price premium, brand usage, etc. (ibid.). The perceived  quality, therefore, serves as a variable for other elements of brand equity (ibid.). The perception of  quality can be measured across different product classes (ibid.). Even though the perception may  be different among industries measuring the difference in the metrics gives valuable insights (ibid.). 



Perceived quality can be measured through comparison to other brands. Here the analyst may look 

upon  consistency,  best  compared  to  worst  and  the  degree  of  quality  (ibid.).  The  perception  of 

quality does, however, use a competitor as a reference, which the analyst should be careful about 

(ibid.).  The  issue  of  loyalty  among  different  segments  may  also  play  a  role  in  the  perception  of 

quality, as interpretation of perceived quality may differ among brand switchers compared to loyal 

customers (ibid.).  
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Leadership 



The  perception  of  quality  is  found  to  lack  sensitivity,  as  this  does  not  take  the  changes  among  competitors into account. So, while a competitor may revolutionize the market and thereby gaining  more customers, the brand equity would decrease while the perception of quality may be stable. 



Therefore, a measure that is better at reflecting the market is necessary. 



Y&R suggests a measure of leadership. This term has three different dimensions being the ability to  reflect the brand concepts that customers are buying into, the ability to reflect product innovation  within a product class referring to the company's ability to move forward technologically, and the  ability to reflect customer acceptance. This is, e.g. reflected in consumers motivation for being on a  bandwagon and have difficulties with going against the nature of the market.  



Leadership may be measured through looking at the growth in popularity, the ability of being first  on the market with new developments within the product or service, and by comparing the market  leader to another leading brand and a non-leading brand in order to identify the differences. 



As leadership is reflecting the size of the market, innovation, etc. this makes it a complex metric. 



Additionally,  it  is  neither  well  documented  to  the  extent  of  other  brand  aspects  covered  in  the  model. This makes it hard to argue for the importance of the metric. 


Aaker  emphasizes  that  his  model  may  be  used  for  quantitative  research,  while  Keller’s  model  is 

applicable  to  multiple  method  approaches.  As  a  result  of  this  study  using  a  qualitative  research 

method, Keller’s brand equity model is considered the most appropriate. 
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2.2 DIGITAL MARKETING COMMUNICATION 



As a result of the advances in technology consumers and businesses are now operating in a world  where  technology  plays  a  significant  part  in  their  lives.  Internet,  phones,  online  shopping,  social  networks,  and  instant  messaging  influence  the  time  spent  by  consumers  (Kotler,  Keller,  Brady,  Goodman, & Hansen, 2012). Therefore, the requirements for marketers to meet customers on these  technological platforms are dominant (ibid.). Marketers must use new technologies to stay relevant  and close to the customer at the platforms they are present at (ibid.) 



In  more  recent  years,  marketing  automation  has  been  used  to  create  rules  that  schedule  more  relevant  emails  and  more  personalized  communication  on  websites  (Chaffey  &  Ellis-Chadwick,  2016).  It  enables  companies  to  automate  the  different  tasks  in  the  marketing process  to deliver  more relevant communication (ibid.). This personalization that marketing automation can provide  is essential in building long-term relationships in digital marketing because long-term relationships  are essential to keep repeat visitors and thereby the expenditure on customer acquisition low (ibid.). 



Marketing automation can, therefore, be described as one-to-one marketing, because of its ability  to create a unique dialogue between a company and an individual consumer (ibid.). Peppers and  Rogers  (1997)  highlighted  the  importance  of  facilitating  one-to-one  marketing  through  digital  marketing to achieve the goals of the 5Is: 



·        Identification: The ability to know your customers in as much detail as possible. This enables  the brand to understand what the customers like and dislike, and what they are expecting in the  relationship with the brand. 



·        Individualization: The use of mass customization and personalization to offering benefits to the  individual customer based on specific needs, and thereby adding long-term value for the company  and customer relationship. 



·      Interaction:  The  dialogue  between  the  customer  and  the  company  to  ensure  that  the 

customer´s needs are learned and understood, so the company has a better idea of which aspects 

to improve in order to strengthen the relationship. 
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·        Integration: The knowledge and relationship between the company and the customer should  be  integrated  throughout  all  functions,  divisions,  etc.  of  the  company.  The  activities  must  be  coordinated, so each customer is given a great experience. 



·        Integrity: The trust that customers have with a company is essential in creating a relationship,  and therefore efforts to learn about the customers should not be intrusive. 



2.2.1 MARKETING COMMUNICATION USING DIGITAL MEDIA



Digital  marketing  managers  have  many  different  options  for  communicating  their  brand  values  through  digital  media  channels  (Chaffey  &  Ellis-Chadwick,  2016).  A  major  marketing  activity  has,  therefore, become to choose the most effective digital communication technique and refine it to  attract consumers at an efficient cost (ibid.). These different digital media channels all fulfill different  purposes of branding. Where some channels are being used to attract consumers, others are being  used to communicate brand values, and also to generate awareness and favorability about a specific  brand  (ibid.).  Chaffey  &  Ellis-Chadwick  (2016)  separates  the  digital  marketing  communication  options  into:  Search  engine  marketing,  online  public  relations,  affiliate  marketing,  and  online  sponsorships, interactive display advertising, opt-in email marketing, and social media marketing. 



Search engine marketing (SEM) is described as:  



“Promoting  an  organization  through  search  engines  to  meet  its  objectives  by  delivering  relevant  content in the search listings for searchers and encouraging them to click through to a destination  site.” (Chaffey & Ellis-Chadwick, 2016, p. 484).  



This also includes advertising on third-party publisher sites, and one of the key benefits of this tool  is to generate awareness and remarketing. 



Online public relations (E-PR) is the practice of maximizing favorable mentions of a brand on third- party  sites,  which  can  be  media  sites,  social  networks  or  blogs  that  are  likely  to  be  visited  by  a  brand´s  target  audience.  It  includes  monitoring  and  responding  to  negative  mentions  and  conducting public relations, for example through press releases. 



Affiliate marketing is a commission-based arrangement where referring sites receive a commission 

on sales or leads by merchants. A brand can use this to target different audiences and generate 

awareness. Online sponsorships can be divided into two options.  
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The first is the linking of a brand with related content or context in a distinguishable way for the  purpose  of  creating  brand  awareness  and  strengthen  brand  appeal.  This  could,  for  example,  be  through influencers. The second is co-branding, where an arrangement is made between two or  more companies to jointly display content and perform joint promotion. This option can strengthen  the brand if seen as complementary to another. 



Interactive display advertising is the use of online display ads such as banners and rich media ads to  achieve  brand  awareness  and  encourage  a  click-through  to  a  specific  target  site.  It  can  secure  dynamic  updates  to  campaigns  and  achieve  a  higher  brand  interaction  by  targeting  the  right  segment. 



Opt-in  email  marketing  is  the  use  of  legal, permission-based  emailing  to prospects  or  customers  who have agreed to receive emails from the brand. It is distinguished by outbound email marketing  and inbound email marketing. Outbound email marketing is campaigns used as direct marketing to  encourage  trial  and  purchase.  Inbound  email  marketing  is  the  management  of  emails  from  customers,  typically  regarding  service  inquiries.  This  option  is  a  tool  for  personalizing  the  communication and offers to the customer, which enforces the relationship with the brand. 



Social media marketing is a type of online word-of-mouth where compelling brand-related content  is  shared,  forwarded  or discussed electronically and offline  to  help  achieve  awareness  and  drive  response. A brand can thereby reach a broad audience, and since customers rate the opinions of  their friends and families highly, it is effective word-of-mouth to have favorable brand mentions on  social media.  



As such, all of these different digital media channels fulfill many of the brand equity aspects that are 

needed to create a relationship with the customer. 
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2.2.2 CREATION OF RELATIONSHIP ONLINE



A study by Confos & Davis (2016) shows that there is huge potential to create intense and long-term  relationships  through  digital  marketing.  They  built  upon  Fournier´s  (1998)  theory  of  brand  relationships, where the brand is described as an active contributing member of the relationship  dyad. A brand can through digital marketing now be considered an interactive partner with assigned  human  qualities,  because  consumers  can  converse  and  share,  and  the  brand  can  directly  communicate with them through post and tweets (Confos & Davis, 2016). The brand relationship,  therefore, becomes dyadic,  and  by  liking  a  brand  on  social  media  sites such  as  Facebook  can be  interpreted as an affection for the brand (ibid.). Other studies (Waiguny, Nelson & Terlutter, 2013; 



Hoffman & Novak, 1996) conveys how this dyadic online relationship affects consumers and how  they  feel  connected  to  the  brand.  A  brand  can  create  this  connection  through  different  uses  of  digital marketing. The first method is through social presence, which helps the consumers to socially  connect with others online through sharing material, creating and interacting with content (Keng & 



Lin, 2006). A second method is creating content that consumers can find interesting and thereby be 

attracted to the brand (ibid.). Finally, digital marketing can provide personalized experiences, where 

the  consumer  can  customize  the  brand,  and  the  brand  can  communicate  to  each  consumer 

individually (ibid.). This allows the brand to communicate deeper than by using traditional media, 

and  it has a  more  persuasive  effect on  the  consumers  (Owen,  Lewis,  Auty &  Buijzen,  2013). The 

nature  of  the  online  environment  where  anonymity  is  present  in  many  online  interactions  also 

allows consumers to share more deeply material, which enforces an online relationship to be more 

emotional and personal (Mathwick, 2002). Thus, the relationship between a brand and a consumer 

can become a friendship with depth and meaning (ibid.). 
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2.3 ARTIFICIAL INTELLIGENCE 



Artificial intelligence (AI) covers a science and engineering domain focusing on theory and practice  of developing systems that mimic the characteristics associated with intelligence in the behavior of  humans, e.g. perception, natural language processing, problem-solving and planning, learning and  adaptation  and  acting  the  environment  (Tecuci,  2012).  The  goal  is  to  develop  intelligent  agents  formalizing the knowledge and make mechanizing reasoning (ibid.). AI is a wide field with roots from  several  domains,  from  computing  disciplines  to  mathematics,  linguistics,  phycology,  statics,  etc. 



(ibid.). 



Some systems that are already developed can be characterized as pure AI applications like planning  systems (ibid.) Most AI-systems are however developed for complex applications where intelligence  is needed in different ways, e.g. to reason with knowledge, process natural language or learn and  adapt (ibid.). 



AI is often described through an agent-metaphor where the agent consists of a knowledge-based  system that perceives its environment, whether this may be the physical world, a graphical interface  or  the  internet,  etc.  (ibid.).  Tecuci  (2012)  illustrates  AI  as  an  agent  with  its  main  components  as  presented below. 


Illustration 3: The main modules of a knowledge-based agent (Tecuci, 2012). 
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It acts upon environment-set goals which it has been developed for (ibid.). 



This agent will over time advance in its knowledge and performance as the system will develop from  new data that it will encounter (ibid.). 



It can also collaborate with humans as it can interact, and even though it may not follow the direct  commands, it may modify the assigned task, or ask for clarification, or refuse the task (ibid.). This  ability of collaboration can improve the ability to accomplish tasks, as it increases the AIs ability to  contribute to completion of tasks (ibid.). 



In practice today, most AI-systems do not include all of the components illustrated in the agent- model (ibid.). For instance, an agent working as a chat function will not need any visual or learning  capabilities as the task does not require these abilities, but maybe only natural language processing  abilities (ibid.). 



Intelligence  agents  have  knowledge  of  the  surrounding  environment  allowing  it  to  reason  by  manipulating with elements (ibid.). Each relevant aspect of the environment has an explanation in  the knowledge base of the agent whether this may be an object, relation between objects, class of  objects, law or action (ibid.). This can be shown as in the illustration below, where a hierarchical  representation  of  objects  and  relationships  are  present  with  the  rule  that  they  are  used  for  reasoning on the objects (ibid.). 


Illustration 4: Example on a situation and its representation (Tecuci, 2012). 
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Agents mapping of entities and representations lets it reason on the environment by manipulating  internal  representations  and  creating  new  representations  (ibid.).  This  is  for  instance  done  by 

 natural deduction (ibid.). The system may assume that the object ‘cup1’ is on the object ‘table1’ 


(ibid.). These natural deduction abilities are based on an algorithm that consists within AIs problem- solving  engine,  while  the  ability  to  reason  is  done  in  the  reasoning  area  of  the  AI  (As  shown  in  illustration  4).  Illustration  4,  therefore,  shows  the  architectural  characteristics  of  an  intelligence  agent, where knowledge and control are separated as illustrated by the different modules in the  model (ibid.). 



To build knowledge for an AI, it is essential to take four characteristics into account: 



Representational adequacy; to which extent knowledge can represent what is needed in the area of  application (ibid.).  



Inferential  adequacy;  to  which  extent  the  inferential  procedures  needed  to  manipulate  representational structures can be presented in order to create new knowledge (ibid.).  



Problem solving efficiency; to what extent efficient problem-solving procedures can be presented  (ibid.). 



Learning  efficiency;  to  what  extent  new  knowledge  can  be  acquired  and  integrated  within  the  knowledge  structures  of  the  AI  and  modify  existing  knowledge  structures  to  represent  the  application area in a better way (ibid.). 



No representation is found until now, which is optimal considering all these characteristics (ibid.). 



Therefore, a series of knowledge representation systems have been developed (ibid.). These are 

often based on logic, e.g. predicate calculus, with great representation and inferential adequacy, 

but  is  not  beneficial  to  problem-solving  efficiency  (ibid.).  Another  system  is  semantic  networks, 

which are complementary to production systems (ibid.). These can present objects and states but 

have problems in presenting processes (ibid.). The inferential efficiency is high, as a result of the 

structure  that  is  used  for  presenting  knowledge,  which  at  the  same  time  serves  as  a  guide  for 

collecting  knowledge  (ibid.).  However,  the  learning  efficiency  is  low  as  addition,  and  deletion  of 

knowledge  affects  the  rest  of  the  knowledge  base  (ibid.).  New  knowledge  must,  therefore,  be 

integrated with caution in the existing knowledge base (ibid.). 
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2.3.1 ARTIFICIAL INTELLIGENCE FOR PROBLEM-SOLVING AND PLANNING



General methods for AI to be proving, problem-solving and planning have been developed (Tecuci,  2012). An aspect that is coherent through all of these methods is the use of heuristic information  (ibid.). This guides the search for a solution when dealing with large problems (ibid.). These do not  guarantee to find a solution or the findings to be the optimal solutions (ibid.). Some of the methods  are resolution, state space search, adversarial search, problem reduction, constraint satisfaction and  case-based reasoning (ibid.).  



State space uses a method where the problem is characterized as the initial state, referred to as I. 



O is a set of operators, which in the process becomes a successor state, and G is defined as a goal. 



The solution will then be sought by applying a series of operators to change the initial state to a goal  (ibid.). This is shown in the figure below. 


Illustration 5: Problem solving as search (Tecuci, 2012). 



Here a series of operators (O) is applied in order to reach the goal (G) (ibid.). A fictional example can 

be if the AI were to manipulate with the setting of illustration 5, e.g. to move the cup. Then the 

system will apply an extensive amount of operators in order to find a sequence of actions that moves 

from the initial state (I) to the goal (G) (ibid.). The sequences will be based on the knowledge base 

which represents applicability, conditions, and effects in the world (ibid.).  
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