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With the advent and integration of technology in business, marketers started investing in numerous media platforms to influence the consumer's sentiments. Artificial intelligence has been proved as one of the innovative tools of digitalization to change consumer's media habits. Owing to the growing trends of e-commerce, the traditional advertising model is insufficient. Therefore, advertisers are taking advantage of artificial intelligence technology to meet current requirements. Thus, a deeper understanding of product advertisement with reference to consumer sentiments and its implications need to be established. The current research depicts the contribution of artificial intelligence to analyze the consumers' attention, cognition, and emotion. The target product was Samsung Galaxy. Researcher of the current study has employed Think-aloud procedure for data analysis. Tweets dataset was divided into 2 categories. For international consumers' sentiments 30,877 tweets whereas for Pakistani consumers' sentiments tweets dataset was 26,834. For data analysis, authors used Nvivo for generating theme. The Nvivo produced word cloud. The word cloud generated with Pakistani tweets revealed that consumer attachment with Samsung product is based on emotional and attention and the preferred features of Samsung products are linked with emotional and attention. In contrary to that rest of the world tweets unfolded that emotion, attention, and cognition make consumer preferences while selecting Samsung products. This study is useful to the cellular companies for targeting across the world population. The consumer preference varies while selecting cell phones. This study will provide a better idea to cell phone companies for manufacturing consumer oriented cell phones to get better results. Moreover, future research should add more countries separate data and generate a comparative study between developed countries consumer and developing countries consumer preferences. In addition to companies with better insights of consumer can highlight the most attractive features of cell phone in their advertisements.
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INTRODUCTION

Human being is a “Homo Sapiens” which means a “wise-man” having some specific capabilities such as thinking, reasoning, acting, and learning and to behave (Lee and Cho, 2020). Besides, these human capabilities make them able to understand their environment and act accordingly. Reciprocally, this ability of humans is explained by a word “intelligence” which is borrowed from Latin word which means “To Understand” (Kumar and Sha, 2017). It was 1956, when the word “Artificial Intelligence” (AI) was first time utter in a conference (Russell and Norvig, 1995; Martínez-López and Casillas, 2013). At the initial stage the question was to bring human brain ability into a machine system which could behave like human mind. Although some of the technologies like home appliances and motors have claimed to be intelligent but these devices do not have capability of reasoning, perception, action and behavior (Freier, 2016). Additionally, the concept of AI was the beginning of robotics (Perez et al., 2018). Later on, several fields, such as business, medical science, agriculture, and construction, have rendered the services of AI to serve their target audience (Ribeiro et al., 2021).

It is not possible for business world to ignore the decisiveness of AI to target their customers. There are multiple tasks in business, which need valuable and automated solution for their success (Negnevitsky and Intelligence, 2005). To forecast future, business executives need ad-hoc intelligence system (Martínez-López and Casillas, 2009; Casillas et al., 2012; Chen et al., 2021). In addition to the potentialities, AI assist companies in strategic intelligence such as managing customer relationship, positioning products, segmenting the market, designing personalized advertisements, and product-harm crisis (Martínez-López and Casillas, 2013; Dubey et al., 2021). To understand consumer is very complex because there are numerous channels and forms through which they express their needs and attitudes (Kietzmann et al., 2018). Companies demand technological innovations to conduct advertising tasks (Qin and Jiang, 2019). The transformation of business model from physical to online has also changed the advertising method. Therefore, for effective communication and marketing, companies are paying much attention on online brand communality engagement OCBE (de Almeida et al., 2018). Consumer's unstructured and freely written online comments at various blogs like Twitters, Facebook and other social media channels are very valuable for companies in improving their products. The application of AI in advertising has emerged the concept of “smart advertising” (Vakratsas and Wang, 2020). AI technology has restructured the advertising process (Qin and Jiang, 2019). It is not confined to design advertisement but to understand the consumers' emotions and cognitions toward advertisements contents (Abbas et al., 2018).

The advertising cost is increasing worldwide. It has been observed that on global digital advertisement, the estimated cost has risen to 17.6% (Lee and Cho, 2020). Therefore, to cut short the ineffective advertisement there is a need to understand consumer attention, cognition, and emotion toward advertisements. Companies are trying to figure out solutions for effective advertisements by using big data like social media comments. Aforementioned research has suggested investigating the consumer insight for designing consumer oriented advertisement (Qin and Jiang, 2019). Therefore, the consumer life-style and behavior is imperatively essential to be understood (Li et al., 2021). Whereas, gaining the understanding about the consumer life-style and behavior is almost impossible without the use of innovative technological tool like AI (Di Vaio et al., 2020). Owing to the increasing cost of advertisement and rapid failure of advertising contents have increased companies' unnecessary financial budget. Moreover, to get competitive edge the consumer insights is inevitable. As Shrivastava (2014) stated that 1 of the extensively accepted source of information for the consumers is advertisement, that's why choice of media is pivotal for the marketers.

Additionally, consumers' online feedback exhibits their true representation as it has based on their experiences. Eventually, the objective of this study is to understand consumer attention, cognition and emotion toward advertisements by using big data sources. Extracting the online consumer content helps the decision makers to analyze the customers' sentiments and to haul out the required information. AI can help in data gathering and affective computing for sentimental analysis, which ultimately helps marketers to design the effective customer satisfaction strategies but also to manage their employee engagement (Khrais, 2020).



LITERATURE

A profound revolution has been observed in advertising. Marketers must face and embrace the new changes while conducting advertisement campaign to reach and communicate product features to customers. The composition of advertisement in digital era has transformed and advertisers are shifted from electronic and print media to social media. Advertising researchers and practitioners have raised a question regarding changing nature of advertisement “will we continue to follow the same pathways and trace the same footprints of those who have gone before us, or will we set off on a new path, embracing change and acknowledging that new approaches are needed?” (Schultz and Schultz, 2016). Advertiser generates various appeals while targeting customers such as cognitive, emotion, and attention. The nature of product defines which appeal is suitable for delivering product information. The extraction of consumers' emotion, cognition, and attention from their online comments is not an easy task. These cognitions and emotions are drivers to information and message processing that leads to formation of attitude (Zaki et al., 2021). The availability of big data in the form of consumer feedback pertaining to the companies' advertisement must utilize for consumer insight. To manage unstructured online data, there is need of systematically programed software which can read human language and transformed it into usable form.


Advertisement and Consumer Attention

The objective of effective advertisement is to grab consumer attention because it demonstrates the consumer attitude and behavior toward products (Haase et al., 2020). Aforementioned study has reported that for an advertisement, the primary challenge is to raise the consumer attention (Haan and Moraga-González, 2011; Dankwa, 2021). Advertising concept is in a transitional phase, from offline to online, to grasp consumer attention (Chandrasekaran et al., 2018). Moreover, the growing concept of advertisement is consumer voluntarily seek out relevant information (Rayport, 2013). Therefore, advertisers should understand the mechanism for designing creative and attractive advertisement for consumer attention (Rosengren and Dahlén, 2013). In present competitive environment, it is an easy task to gain consumer attention because most often consumer gets confused in extracting relevant information (Jiang et al., 2017). Past literature has reported that the percentage of ignored advertisement from consumer is 30% (Lipsman et al., 2013). The cause of this noticeable percentage is lack of proper allocation of information whichis easily visible to target consumers (Vranica, 2013). The technological innovations have changed the consumer access for searching product related information. The digital advertisement has made the product related information available at consumer door step. The dynamics of advertisements has changed with the introduction of Facebook ads, YouTube ads, and various blogs. Consumer can instantly extract information and response. Furthermore, advertisers should focus on personalized advertisement for the attention of consumers rather generic contents. The technological advancements have removed the boundaries and social media has made it possible to reach the customers around the globe (Deng et al., 2019). The online behavioral advertising has unfolded the new method to access consumers (Chen and Stallaert, 2014). The huge availability of unstructured information, for instance Facebook comments, You Tube comments etc. is a big hurdle for advertiser to design consumer centric advertisement for best consumer attention. Past studies have reported that nature of advertising is changing and the involvement of individual communication is rapidly increasing (Kumar and Gupta, 2016). Companies are designing ads according to the behavior and needs of consumers (Schultz and Schultz, 2016). Moreover, for consumer attention the future of advertising is personalized targeting (Rust, 2016).

P1: Advertisement develop consumer attention regarding any product.



Advertisement and Consumer Cognition

To understand advertising effect on consumer is a challenging task for advertisers (Bagwell, 2007). The role of advertisement is two-fold, 1 is to provide information to consumer pertaining to the seller and product price and quality, second identify consumer needs and taste (Honka et al., 2017). Moreover, the available information in advisement shapes consumer cognitive abilities toward selection of product. Cognition is the process of acquiring information and understanding with the help of senses, thoughts and experiences which ultimately results in consumer behavior, judgment, and decision making (Wörfel, 2021). Advertisement provides exposure to consumer and enlightens consumer thoughts for informed choice (Adamopoulos et al., 2018). Advertisement is a source of awareness (Zhou et al., 2016). Furthermore, for a single product an individual is interacting with multiple advertisements. These multiple advertisements informing consumers as well as increase the information process of consumers for better options (Ali, 2021). Moreover, consumer is unable to take rational decision without the assistance of marketers and advertisers (Bartels and Johnson, 2015). In addition to due to technological enhancement advertisers have multiple sources to target consumer mind. The emerging source is online advertisement or digital advertisement (Hof, 2014). These digital advertisements have shifted advertisers from massive advertisement to personalized contents in advertisement (Bang and Wojdynski, 2016). The consumer centric advertisement is effective for better response. It reduces consumer information processing efforts for the selection of any product (Bleier and Eisenbeiss, 2015). Owing to the increasing budget of advertisement the advertisers are trying to figure out effective and efficient sources to reach consumers' mind. Furthermore, for the success of any advertisement the understanding of customer thought is decisive (Pareek et al., 2022). The new platform of advertisement like online ads has provided instant interaction with consumers. Online ads are actually an interface which facilitate consumer for ads feedback and to companies for consumer insight. The modern methods of advertisement have increased consumer involvement in search of product information. The increasing trend of customers' disclosure has also accelerated customer feedback trends. The unstructured customer data can provide fruitful results for customer insights as well as designing customer centric advertisements.

P2: Advertisement affects consumer cognition while selecting any product.



Advertisement and Consumer Emotion

Advertising effects are many folds such as physiological effects, creating positive effect, and emotional effect. The advertisement creates reaction among consumer (Chang, 2019). These reactions based on the objective of advertisement. Companies conduct advertisement campaign as per the nature of products as well as which feature they want to promote to target the need of consumer. Study has reported that according to advertising practitioner's emotions are the most the most decisive element (Bakalash and Riemer, 2013). Word of mouth advertisement also effects consumers' emotions and choices (Miremadi et al., 2021). There are two schools of thoughts pertaining to the emotions, one the integral emotion and second incidental emotion (Achar et al., 2016). Integral emotion evoked by messages in advertisement which are strategically or deliberately embedded by advertiser and incidental emotion provoked by circumstances. Moreover, the advertiser most often integrates both integral emotion and incidental emotion while designing an advertisement (Choi et al., 2016). The dramatic changes in media environment have opened various platforms for advertisers to reach customers and to evaluate customer emotions and feels toward the selection of a product (Malthouse and Li, 2017; Murtarelli et al., 2021). Moreover, the advertisement arouses various emotions among viewers such as fear, sad, and happiness which reflect different state of mind of an individual (Das et al., 2015). It has also been reported in aforementioned studies that the behavioral process of an individual can be influenced by emotional reaction without cognitive involvement such as thinking, reasoning. and conscientiousness (LeDoux, 1996; Vermeulen and Beukeboom, 2016).

P3: Advertisement affects consumer emotion while selecting any product.



Artificial Intelligence for Consumer Attention, Cognition, and Emotion in Advertising

Haenlein and Kaplan (2019) define AI as “a system's ability to correctly interpret external data, to learn from such data, and to use those learning to achieve specific goals and tasks through flexible adaptation”. The involvement of artificial intelligence and various big data analytical techniques have removed the media boundaries to reach target customers (Malthouse and Li, 2017). The artificial intelligence technology has also transformed the advertising methods (Kietzmann et al., 2018). Advertisers are shifting advertising contents from advertising-centric to personalized contents (Kumar and Gupta, 2016). The cause of this shift is consumers' insight pertaining to their attention, cognition and emotion toward advertising (Liu et al., 2017). The consumer starts his journey with need identification and the need recognition mobilize consumer through various stages such as consideration, evaluation, purchase, and post purchase (Court et al., 2009). In addition to the introduction of internet has facilitated consumers to interact with advertisement and give instant feedback. The nature of online advertising is interactive which accommodate consumers to conveniently give and seek information pertaining to product experience (Prendergast et al., 2010). Aforementioned studies have observed the skyrocketing rise of social media trends which is providing unlimited access of information to consumer regarding products and brand choices (Chu and Sung, 2015; Araujo et al., 2017; Yoon et al., 2017). The online information effects consumer purchase intention and decision. These online feedbacks have generated big data which can be utilized for designing consumer-centric advertisement. Moreover, marketers are operating in digitalized environment which is an extended avenue to reach customers (Kumar and Gupta, 2016; Schultz and Schultz, 2016; Becker et al., 2017). The consumer written expression in the form of online feedback comprised of individual's cognitive, emotional and attention toward a product. Although the excessive available online data about consumers' opinion toward product is very effective and helpful for the insight of consumer but the utilization of data to achieve organizational goal needs an intelligence system. The artificial intelligence has introduced the concept of programmatic advertising (Chen et al., 2019). The programmatic advertising assists companies in understanding consumer online behavior. Moreover, programmatic advertising is an emerging phenomenon (Chen et al., 2019). According to Busch (2016) programmatic advertising is “the automated serving of digital advertisements in real time based on individual advertisement impression opportunities”. In addition to in programmatic advertising the advertiser targets right people at the right time instead of “spray and pray” advertising.

P3: Artificial Intelligence can effectively evaluate consumer attention, emotion and cognition regarding any product.




THEORETICAL FRAMEWORK

The current model has underpinned with cognitive theory. According to Jean Piaget's theory of cognitive, the cognitive theory is characterized by “their focus on the idea that how and what people think leads to the arousal of emotions and that certain thoughts and beliefs lead to disturbed emotions and behaviors and others lead to healthy emotions and adaptive behavior”. The individual share their thoughts and feeling with complete freedom of expression at their tweeters accounts. These comments regarding any object facilitate scholars to evaluate individual's positive and negative opinions. Therefore, the objective of the current study is to evaluate individual's emotions, cognition and attention for purchasing a mobile product, which is facing defamation issue. The selection of such products has required a strong emotional, cognitive, and attention.



METHODOLOGY

In consumer behavior the qualitative research method has become essential because of its classical advantages in dealing with big data and data mining (Petrescu and Lauer, 2017). Moreover, the numerous sources of big data have the data collection processes. For consumers' insight, researchers and practitioners are more interested into the techniques, which can handle big data rather using traditional close-ended questionnaires. Social media and companies' official blogs are not only the source of big data but also generate neutral opinions with freedom of expressions.

This research has utilized the Shapiro's (1994) Think-aloud procedure to study the consumer insights. In this procedure, individuals have two ways of expressing their opinions; dialogue and writing. Consumers usually use different mediums to express their sentiments such as Facebook, twitter, etc. For this research, twitter's data set was taken into account for analysis. Aforementioned studies witnessed that twitters and Facebook are convenient, easy, and cheap social media methods for generating massive word of mouth for both positive and negative (Javornik et al., 2020). Therefore, authors of the study involved twits data for analyzing consumer opinions. Besides, authors have evaluated consumer's twits for Samsung Galaxy. The purpose to select Samsung Galaxy was an incident related to Samsung Galaxy Note 7 when in 2016 news spread in the market that Samsung Galaxy Note 7's battery exploded and US flights banned the product (Krisher, 2019). This was the product-harm crisis situation. Later, Samsung has fixed the problem and re-launch the product and also introduced Galaxy Note 8. Nevertheless there was a fear which has prevailed in the market for a time being. Now authors of the study interested to understand consumers' opinions about Samsung Galaxy with respect to product features, brand loyalty, and product image by using individual's sentiment's proxy like emotion, cognition, and attention. There are some official websites which maintained twitters' dataset formally and used for research analysis like GitHub and Data, World, etc. Authors have divided the twits into two sections like international tweets which comprised 30877 and Pakistani consumers' tweets dataset which was 26834. Tweets were analyzed using natural language processing software Nvivo 12 and generated word clouds. In this research authors' focused on the data available from 2016 to 2018. The data was further classified into two categories (i) 2016 to 2017 and (ii) 2017 to 2018 to have a better understanding about the consumer's changing sentiments.



ANALYSIS


International Tweets

The written opinions were based on consumers' sentiments about Samsung Galaxy. Besides, these consumers' comments also represent their attention, cognition, and emotion about the product. From 2011 to 2014 total tweets were 14877 in dataset. The data was analyzed using natural language processing with the help of Nvivo 12 software. Additionally, the procedure adopted for generating word could was based on display of word and minimum length of word exist in tweets. The author used 100 for display of words, which are most commonly used in tweets. Secondly, to avoid any unnecessary display of word in word cloud authors fix the limit of 5 which mean that display the only words which consists of 5 letters. The variables used in research were having more than 5 letters like attention, emotion and cognition. Moreover, Nvivo 12 software provide grouping options to researchers like exact matches, with stemmed word, with synonyms, with specialization and with generalization. Therefore, the authors of the study opted with synonyms to explore the words, which are linked with emotion, cognition, and attention.

Nvivo 12 has generated word cloud, which is the graphical representation of words. The word cloud of current study generated with the words was having similar meaning. Word cloud has been recognized with another name tag cloud is actually visual representation of the unstructured text data. The words interpreted with their size and color. Moreover, unstructured data which is in the form of text continue to see unprecedented growth within the field of social media. Therefore, there is a need to analyze the data, which is available in massive amount. Figure 1 is describing the word cloud of data representing to the 14877 tweets of consumers regarding post purchase opinions for Samsung Galaxy. Besides, the most highlighted words like attention, cognition, and emotions are the words which are frequently used in tweets. It reveals that consumers' opinions in their tweets are positively link with Samsung Galaxy. The tweets dataset was converted into 3 nodes attentions, emotion and cognitions. Furthermore, based on the origin of the codes authors developed themes depending upon the similarities and difference in the meaning of notions under emotion, cognition, and attention to achieve the objective of the study.


[image: Figure 1]
FIGURE 1. Across the globe Consumer's Tweets word cloud for Samsung Galaxy (2016–2017).


The prominent words of the word cloud figure are the attractive features, excited and friendly. These words are describing individual's sentiments like emotion, cognition, and attention. Moreover, the rest of the small word, which are scattered around the prominent words also indicating consumer's sentiments like quality, features, price, and change. Figure 2 is representing the word cloud of tweets dataset from 2017 to 2018 and total tweets were 16000. The word cloud prominent words have indicated that consumers are more interested in Samsung Galaxy's features and are more excited in expressing their thoughts and emotional affiliation with the product.


[image: Figure 2]
FIGURE 2. Across the globe Consumer's Tweets word cloud for Samsung Galaxy (2017–2018).


Moreover, Figures 3, 4 are the word cloud, which has generated by using the tweets posted by consumers' at their twitter's account regarding their opinions toward Samsung Galaxy. The word cloud reveals that consumer posting positive remarks and feedback regarding Samsung galaxy because the most prominent words are loving and features. Besides, the surrounded words like easy, better product, passion and amazing are also demonstrating the positive cognition, emotion, and attraction of consumers toward Samsung Galaxy.


[image: Figure 3]
FIGURE 3. Pakistani consumer's sentiments about Samsung galaxy (Tweets Years 2016–2017).



[image: Figure 4]
FIGURE 4. Pakistani consumer's sentiments about Samsung galaxy (Tweets Years 2017–2018).




All Tweets

The majority of the words are representing the consumers' emotions and cognition such as loving, passionate, awesome, features, comfortable, amazing, etc. The prominent words originated from the data are love, amazing, features, headphones, and contents, great and better product as can be seen in Figure 5 from the tweets posted from 2016 to 2018.


[image: Figure 5]
FIGURE 5. Prominent words in data set after pre-processing tweets with NLP.


From the above graph we can conclude that for Pakistani customers find the features of mobile phone are more attractive. Therefore, in Pakistan the satisfaction level of customers can be boosted by emphasizing on mobile features in advertisement. The dataset also revealed that customer behavior and life are also playing an important role in developing customer's sentiments for the product. Using Artificial intelligence for sentiment analysis we can also identify these reasons at the back of customer opinion building in Pakistan to get a deeper understanding related to research focus.

These findings and factors influencing customer satisfaction as can be seen in Figure 6 are in alignment with the present study's findings where personal bias, brand image, and specification is known to play a key role in purchase and interest. Extracting factors such as these from customer comments can also better guide advertisers to design appealing advertisement for their target customers Most often consumer expresses their actual purchase behavior and post purchase behavior about product after getting influenced by such factors. These positive and negative opinions with influential factors as contributors, which are creating and motivating these opinions when identified through Natural language processing can speed up the advertising processes with respect to consumer's attention, cognition, and emotions.


[image: Figure 6]
FIGURE 6. Factor affecting customer satisfaction.





DISCUSSION

The objective of the study was to analyze consumers' unstructured opinions to get their insights toward an advertisement. Author of the study has employed twitters' dataset regarding Samsung Galaxy. Moreover, for the data analysis, natural language process (NLP) was used named Nvivo 12. The tweets were comprised of consumers' 3 different sentiments like emotion, cognition and attention. Owing to the increasing competition companies have very limited options to get competitive edge even in highly innovative products like cell phones. Furthermore, for value addition companies should understand consumer's preferences. Companies stimulate consumer's need with advertisements and these advertisements are the source to target consumer's emotion, grab consumer's attention and strike consumer's cognitive behavior. To collect consumer's feedback with structured and self-administered questionnaire make consumer confined in limited options. Therefore, the involvement of big data and algorithm to evaluate consumers' extensive opinions make significant difference as compared to traditional method of data collection. The involvement of big data and algorithm are the techniques of artificial intelligence to transform the unstructured and meaningless data into meaningful themes. Artificial intelligence has shifted the method to advertise and guide consumers. Moreover, for consumer-generated data mining various techniques of artificial intelligence are play vital role. Researchers and practitioners are suggesting using big data for designing consumer oriented advertisements. There is a need of ad- hock intelligence system, which can assist individual to evaluate and interpret consumer's post-purchase unstructured expression.

The interpretation of consumers' responses on Facebook and twitters can cause the success of advertisement. These social media platforms are the best source for consumer to express their post purchase opinions. The results of current study have unfolded the fact that consumer's share their emotions, attention and cognitive behavior in their tweets which are prominently appear in word cloud. These online opinions are also an electronic word of mouth (e-WOM) and play as an advertisement for potential customers (Araujo et al., 2017; Miremadi et al., 2021). Aforementioned studies have suggested that to succeed in market and to design effective advertisement the advertiser should frequently monitor consumers' electronic unstructured opinions (Colliander et al., 2015; Craig et al., 2015). The unstructured consumer's data is the window of opportunity for advertisers, researchers, practitioners, and policy makers to target consumers with customized advertisement (Chu and Kim, 2018). In addition to machine leaning, assisting advertisers to collect consumer data from multiple sources and mine them to deliver on spot consumer insights.



FUTURE DIRECTION

The current study has some limitations and author has suggestions for future research. The tweets dataset of the current study was taken from GitHub.com and dataset. In future it is better to conduct an in depth interviews by involving consumers who are using various cell phones. The data collected from in depth interviews should be compare with online posted tweets. Tweets also have some limitations like word count and most often consumer are unable to express their sentiments in detail. Correlation can also be used to measure and describe the relationship between opinions and factors affecting these opinions. Because, it can also be used for prediction as when 2 variables are correlated, then 1 variable can be used to predict the other variable through artificial intelligence and machine learning. This can give us a more accurate analysis of the twitter data and its values. Moreover, in tweets dataset it is not possible to differentiate that which users are sharing their own experience and which are just endorsing others opinions. Furthermore, although NLP Nvivo 12 generates themes from unstructured and meaningless sentences nevertheless in future researchers should involve more sophisticated AI software for data analysis.



CONCLUSION

The concept of artificial intelligence has inculcated in computer science and medical science. Additionally, the artificial intelligence is also serving to business while taking various recruitment decisions, marketing decisions and for reviewing advertisement feedbacks. Owing to the presence of digital environment customers are very much accustomed with and experiencing digital advertisement. Moreover, the current study is a small contribution in existing literature which is opening new academic venue for AI significance in consumer' insights.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



AUTHOR CONTRIBUTIONS

HS provided the services for the proofreading as well as analysis of the article. MZ wrote the introduction and literature of the article. NZ wrote the methodology and discussion part of the article. All authors contributed to the article and approved the submitted version.



FUNDING

This work was funded by Business School, Shandong Jianzhu University, China to HS.



REFERENCES

 Abbas, A., Zhou, Y., Deng, S., and Zhang, P. (2018). Text analytics to support sense-making in social media: A language-action perspective. MIS Quart. 42, 427–464. doi: 10.25300/MISQ/2018/13239


 Achar, C., Jane, S., Nidhi, A., and Adam, D. (2016). What we feel and why we buy: the influence of emotions on consumer decision-making. Curr. Opin. Psychol. 10, 166–170. doi: 10.1016/j.copsyc.2016.01.009


 Adamopoulos, P., Ghose, A., and Todri, V. (2018). The impact of user personality traits on word of mouth: text-mining social media platforms. Inf. Syst. Res. 29, 612–640. doi: 10.1287/isre.2017.0768


 Ali, B. J. (2021). Assessing (The impact) of advertisement on customer decision making: Evidence from an educational institution. Afak Sci. J. 6, 267–280.


 Araujo, T., Neijens, P., and Vliegenthart, R. (2017). Getting the word out on Twitter: The role of influentials, information brokers and strong ties in building word-of-mouth for brands. Int. J. Advert. 36, 496–513. doi: 10.1080/02650487.2016.1173765


 Bagwell, K. (2007). The economic analysis of advertising. Handb. Ind. Organ. 3, 1701–1844. doi: 10.1016/S1573-448X(06)03028-7


 Bakalash, T., and Riemer, H. (2013). Exploring Ad-elicited emotional arousal and memory for the Ad using fMRI. J. Advert. 42, 275–91. doi: 10.1080/00913367.2013.768065


 Bang, H., and Wojdynski, B. W. (2016). Tracking users' visual attention and responses to personalized advertising based on task cognitive demand. Comput. Hum. Behav. 55, 867–876. doi: 10.1016/j.chb.2015.10.025


 Bartels, D. M., and Johnson, E. J. (2015). Connecting cognition and consumer choice. Cognition 135, 47–51. doi: 10.1016/j.cognition.2014.11.024

 Becker, I. F., Marc, L., and von Wangenheim, F. (2017). Cross-industrial user channel preferences on the path to online purchase: homogeneous, heterogeneous, or mixed? J. Advert. 46, 248–268. doi: 10.1080/00913367.2017.1300076


 Bleier, A., and Eisenbeiss, M. (2015). The importance of trust for personalized online advertising. J. Retail. 91, 390–409. doi: 10.1016/j.jretai.2015.04.001


 Busch, O. (2016). “The programmatic advertising principle,” in Programmatic Advertising, (Cham: Springer), 3–15.


 Casillas, J., Martínez-López, F. J., and Corchado Rodríguez, J. (2012). “Management Intelligent Systems,” in Paper Presented at the Proceedings of the First International Symposium. Berlin: Springer.


 Chandrasekaran, D., Srinivasan, R., and Sihi, D. (2018). Effects of offline ad content on online brand search: insights from super bowl advertising. J. Acad. Mark. Sci. 46, 403–430. doi: 10.1007/s11747-017-0551-8


 Chang, C. (2019). “Narrative advertisements and narrative processing,” in Advertising Theory Routledge, 275–292.


 Chen, G., Xie, P., Dong, J., and Wang, T. (2019). Understanding programmatic creative: the role of AI. J. Advert. 48, 347–355. doi: 10.1080/00913367.2019.1654421


 Chen, J., and Stallaert, J. (2014). An economic analysis of online advertising using behavioral targeting. MIS Q. 38, 429–A7. doi: 10.25300/MISQ/2014/38.2.05

 Chen, L., Jia, F., Li, T., and Zhang, T. (2021). Supply chain leadership and firm performance: A meta-analysis. Int. J. Prod. Econom. 235, 108082. doi: 10.1016/j.ijpe.2021.108082


 Choi, J., Rangan, P., and Singh, S. N. (2016). Do cold images cause cold-heartedness? The impact of visual stimuli on the effectiveness of negative emotional charity appeals. J. Advert. 45, 417–26. doi: 10.1080/00913367.2016.1185982


 Chu, S. -C., and Kim, J. (2018). The current state of knowledge on electronic wordof-mouth in advertising research. Int. J. Advert. 37, 1–13. doi: 10.1080/02650487.2017.1407061


 Chu, S. C., and Sung, Y. (2015). Using a consumer socialization framework to understand electronic word-of-mouth (eWOM) group membership among brand followers on Twitter. Electron. Commer. Res. Appl. 14, 251–60. doi: 10.1016/j.elerap.2015.04.002


 Colliander, J., Dahl'en, M., and Modig, E. (2015). Twitter for two: Investigating the effects of dialogue with customers in social media. Int. J. Advert. 34, 181–94. doi: 10.1080/02650487.2014.996197


 Court, D., Elzinga, D., Mulder, S., and Vetvik, O. J. (2009). The consumer decision journey. McKinsey Quarterly, 3, 96–107.


 Craig, C. S., Greene, W. H., and Versaci, A. (2015). E-word of mouth: early predictor of audience engage- ment: How pre-release “e-WOM” drives box-office outcomes of movies. J. Advert. Res. 55, 62–72. doi: 10.2501/JAR-55-1-062-072


 Dankwa, D. D. (2021). Social media advertising and consumer decision-making: the mediating role of consumer engagement. Int. J. Internet Mark. Advert. 15, 29–53 doi: 10.1504/IJIMA.2021.112786


 Das, E., Maryna, G., and Charlotte, V. (2015). Is Sexy better than funny? Disentangling the persuasive effects of pleasure and arousal across sex and humour appeals. Int. J. Advert. 34, 406–420. doi: 10.1080/02650487.2014.997423


 de Almeida, S. O., Scaraboto, D., dos Santos Fleck, J. P., and Dalmoro, M. (2018). Seriously engaged consumers: Navigating between work and play in online brand communities. J. Interact. Market. 44, 29–42. doi: 10.1016/j.intmar.2018.05.006


 Deng, S., Tan, C. W., Wang, W., and Pan, Y. (2019). Smart generation system of personalized advertising copy and its application to advertising practice and research. J. Advert. 48, 356–365. doi: 10.1080/00913367.2019.1652121


 Di Vaio, A., Palladino, R., Hassan, R., and Escobar, O. (2020). Artificial intelligence and business models in the sustainable development goals perspective: a systematic literature review. J. Bus. Res.121, 283–314. doi: 10.1016/j.jbusres.2020.08.019


 Dubey, R., Bryde, D. J., Blome, C., Roubaud, D., and Giannakis, M. (2021). Facilitating artificial intelligence powered supply chain analytics through alliance management during the pandemic crises in the B2B context. Ind. Mark. Manag. 96, 135–146 doi: 10.1016/j.indmarman.2021.05.003


 Freier, A. (2016). Premium Native Ads Yield Highest Click-through Rates on Smartphones. Available online at: http://www.mobyaffiliates.com/blog/premium-native-ads-yield-highest-click-~through-rates-on-smartphones (accessed January 2021).


 Haan, M. A., and Moraga-González, J. L. (2011). Advertising for attention in a consumer search model. Econ. J. 121, 552–579. doi: 10.1111/j.1468-0297.2011.02423.x


 Haase, J., Wiedmann, K. P., and Bettels, J. (2020). Sensory imagery in advertising: How the senses affect perceived product design and consumer attitude. J. Mark. Commun. 26, 475–487. doi: 10.1080/13527266.2018.1518257


 Haenlein, M., and Kaplan, A. (2019). A brief history of artificial intelligence: On the past, present, and future of artificial intelligence. Cal. Manag. Rev. 61, 5–14. doi: 10.1177/0008125619864925


 Hof, R. (2014). OpenX aims to boost publishers' online ads with new SSP technology. Available online at: https://www.forbes.com/sites/roberthof/2014/06/09/openx-aims-to-boost-publishersonline-ads-with-new-ssp-technology


 Honka, E., Hortaçsu, A., and Vitorino, M. A. (2017). Advertising, consumer awareness, and choice: Evidence from the US banking industry. RAND J. Econ.48, 611–646. doi: 10.1111/1756-2171.12188


 Javornik, A., Filieri, R., and Gumann, R. (2020). “Don't forget that others are watching, too!” the effect of conversational human voice and reply length on observers' perceptions of complaint handling in social media. J. Interact. Mark. 50, 100–119. doi: 10.1016/j.intmar.2020.02.002


 Jiang, M., McKay, B. A., Richards, J. I., and Snyder, W. (2017). Now you see me, but you don't know: consumer processing of native advertisements in online news sites. J. Interact. Advert.17, 92–108. doi: 10.1080/15252019.2017.1399839


 Khrais, L. T. (2020). Role of artificial intelligence in shaping consumer demand in E-commerce. Fut. Internet 12, 226. doi: 10.3390/fi12120226


 Kietzmann, J., Paschen, J., and Treen, E. (2018). Artificial intelligence in advertising: How marketers can leverage artificial intelligence along the consumer journey. J. Advert. Res. 58, 263–267. doi: 10.2501/JAR-2018-035


 Krisher, T. (2019). Automakers Tesla, Volkswagen and More Recall 1.7 Million Cars Over Takata Air Bags USA TODAY. Available online at: https://eu.usatoday.com/story/money/cars/2019/02/08/takata-airbag-recall-hitssubaru-tesla-bmw-volkswagen-mercedes/2811743002/ (accessed March 2021).


 Kumar, S., and Sha, P. (2017). Human brain inspired artificial intelligence & developmental robotics: A Review. Sukkur IBA J. Comput. Math. Sci. 1, 43–51. Available online at: https://pdfs.semanticscholar.org/12ba/0aa58c3988ae532b504d3e0fe88c131f59f8.pdf


 Kumar, V., and Gupta, S. (2016). Conceptualizing the evolution and future of advertising. J. Advert. 45, 302–317. doi: 10.1080/00913367.2016.1199335


 LeDoux, J. E. (1996). The Emotional Brain, New York: Simon and Schuster.


 Lee, H., and Cho, C. H. (2020). Digital advertising: present and future prospects. Int. J. Advert. 39, 332–341. doi: 10.1080/02650487.2019.1642015


 Li, W., Xiao, J. X., and Huang, J. (2021). “Advertising and lifestyle: a brief history of contemporary chinese advertising and lifestyle transition,” in International Conference on Applied Human Factors and Ergonomics (Springer, Cham), 506–513.


 Lipsman, A., Aquino, C., and Adamo, S. (2013). 2013 US digital future in focus. comScore, Inc. Available online at: http://www.comscore.com/content/download/~19187/947117/file/US-Digital-Future-in-Focus-2013.pdf (accessed September 2020).


 Liu, X., Burns, A. C., and Hou, Y. (2017). An investigation of brand-related user-generated content on twitter. J. Advert. 46, 236–247. doi: 10.1080/00913367.2017.1297273


 Malthouse, E. C., and Li, H. (2017). Opportunities for and pitfalls of using big data in advertising research. J.Advert. 46, 227–35. doi: 10.1080/00913367.2017.1299653


 Martínez-López, F. J., and Casillas, J. (2009). Marketing intelligent systems for consumer behaviourmodelling by a descriptive induction approach based on Genetic Fuzzy Systems. Ind. Mark. Manag. 38, 714–731. doi: 10.1016/j.indmarman.2008.02.003


 Martínez-López, F. J., and Casillas, J. (2013). Artificial intelligence-based systems applied in industrial marketing: an historical overview, current and future insights. Ind. Mark.Manag. 42, 489–495.


 Miremadi, A., Kenar, J., and Ghanadiof, O. (2021). Evaluation on role of electronic word of mouth (EWOM) ads in customers' emotions and choices in e-shops. Int. J. Ind. Mark. 6, 56–80. doi: 10.5296/ijim.v6i1.18561


 Murtarelli, G., Romenti, S., and Valentini, C. (2021). The impact of digital image-based features on users' emotions and online behaviours in the food industry. Br. Food J. 124, 31–49. doi: 10.1108/BFJ-12-2020-1099


 Negnevitsky, M., and Intelligence, A. (2005). A guide to intelligent systems: Artificial Intelligence, 2nd Edn. Pearson Education.


 Pareek, M., Dua, N., and Mittal, M. (2022). Consumer behaviour towards social media advertising: a comparative analysis of companies in the life insurance sector in India. Acad. Mark. Stud. J. 26, 1–19. doi: 10.21275/art20178190


 Perez, J. A., Deligianni, F., Ravi, D., and Yang, G. Z. (2018). Artificial intelligence and robotics. arXiv. preprint arXiv: 1803.10813, 147. doi: 10.31256/WP2017.1


 Petrescu, M., and Lauer, B. (2017). Qualitative marketing research: the state of journal publications. Qual. Rep. 22, 2248–2287. doi: 10.46743/2160-3715/2017.2481


 Prendergast, G., Ko, D., and Yuen, S. Y. V. (2010). Online word of mouth and consumer purchase inten- tions. Int. J. Advert. 29, 687–708. doi: 10.2501/S0265048710201427


 Qin, X., and Jiang, Z. (2019). The impact of AI on the advertising process: The Chinese experience. J. Advert. 48, 338–346. doi: 10.1080/00913367.2019.1652122


 Rayport, J. F. (2013). Advertising's new medium: human experience. Harvard Bus. Rev. 91, 76-82, 84, 132.

 Ribeiro, J., Lima, R., Eckhardt, T., and Paiva, S. (2021). Robotic process automation and artificial intelligence in industry 4.0–a literature review. Procedia Comput. Sci. 181, 51–58. doi: 10.1016/j.procs.2021.01.104


 Rosengren, S., and Dahlén, M. (2013). Judging a magazine by its advertising: exploring the effects of advertising content on perceptions of a media vehicle. J. Advert. Res. 53, 61–70. doi: 10.2501/JAR-53-1-061-070


 Russell, S., and Norvig, P. (1995). Prentice Hall Series in Artificial Intelligence. Englewood Cliffs, NJ: Prentice Hall.


 Rust, R. T. (2016). Comment: is advertising a zombie? J. Advert. 45, 346–347. doi: 10.1080/00913367.2016.1180657


 Schultz, D. P., and Schultz, S. E. (2016). Theories of personality, 9th Edn. Wadsworth, OH: Cengage Learning.


 Shapiro, M. A. (1994). “Think-aloud and thought-list procedures in investigating mental processes,” in Lang A, editor. Measuring Psychological Responses to Media Messages (Hillsdale, NJ: Erlbaum), 1–14.


 Shrivastava, A. (2014). Do advertisements work? A study on change in consumers' purchasing behaviour due to advertisements. Abhinav Int. Mon. Refereed J. Rese. Manag. Technol. 3, 14–21.


 Vakratsas, D., and Wang, X. (2020). Artificial intelligence in advertising creativity. J. Advert. 50, 39–51. doi: 10.1080/00913367.2020.1843090


 Vermeulen, I., and Beukeboom, C. J. (2016). Effects of music in advertising: three experiments replicating single-exposure musical conditioning of consumer choice (Gorn 1982) in an individual setting. J. Advert. 45, 53–61. doi: 10.1080/00913367.2015.1088809


 Vranica, S. (2013). Web Display Ads Often Not Visible. Wall Street Journal. sec. Business. Available online at: http://www.wsj.com/articles/SB10001424127887324904004578537131312357490 (accessed September 2021).


 Wörfel, P. (2021). Unravelling the intellectual discourse of implicit consumer cognition: a bibliometric review. J. Retail. Consum. Serv. 61, 101960. doi: 10.1016/j.jretconser.2019.101960


 Yoon, Y., Polpanumas, C., and Park, Y. J. (2017). The impact of word of mouth via Twitter on moviegoers' decisions and film revenues: Revisiting prospect theory: How WOM about movies drives loss- aversion and reference-dependence behaviors. J. Advert. Res. 57, 144–58. doi: 10.2501/JAR-2017-022


 Zaki, H. O., Kamarulzaman, Y., and Mohtar, M. (2021). Cognition and emotion: exploration on consumers response to advertisement and brand. J. Pengur. 63, 1–14. doi: 10.17576/pengurusan-2021-63-05


 Zhou, T., Lu, Y., and Wang, B. (2016). Examining online consumers' initial trust building from an elaboration likelihood model perspective. Inform. Syst. Front. 18, 265–275. doi: 10.1007/s10796-014-9530-5


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Sun, Zafar and Hasan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyg-13-856663-g005.gif
000 —cout
-
-
-
- ||||I|||||||||
S

ord.

1





OPS/images/fpsyg-13-856663-g006.gif





OPS/images/fpsyg-13-856663-g003.gif
wﬁnfk ]"m'ﬁ-

-‘3?';':5,'*&_%






OPS/images/fpsyg-13-856663-g004.gif





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Employing Natural Language Processing as Artificial Intelligence for Analyzing Consumer Opinion Toward Advertisement



		Introduction



		Literature



		Advertisement and Consumer Attention



		Advertisement and Consumer Cognition



		Advertisement and Consumer Emotion



		Artificial Intelligence for Consumer Attention, Cognition, and Emotion in Advertising







		Theoretical Framework



		Methodology



		Analysis



		International Tweets



		All Tweets







		Discussion



		Future Direction



		Conclusion



		Data Availability Statement



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Psychology

Employing Natural Language
Processing as Artificial Intelligence
for Analyzing Consumer Opinion
Toward Advertisement





OPS/images/fpsyg-13-856663-g001.gif





OPS/images/fpsyg-13-856663-g002.gif









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
& frontiers | Frontiers in Psychology





