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    ABSTRACT
Academic theory and practitioner-performance metrics both focus on consumer recall and recognition of advertising content. A collaborative effort between academics and advertising practitioners, the current research considers advertising aligned with rational, emotional, and physiological appeals. The study employed a dataset representing 59,000 consumer interviews collected nationally on 590 television commercials that aired for the top 16 quick-service restaurant brands in the United States between 2008 and 2009. A moment-by-moment visual-recognition memory test developed, validated, and implemented by industry professionals demonstrates that compared with rational visual appeals, emotional, and physiological appeals more likely are related to consumer purchase intention. Implications stress the importance of understanding how advertising content influences brand memory and offer further insights into both theory and practice.

MANAGEMENT SLANT
	Visual advertising appeals affect consumers' future purchase intention.

	Images associated with emotional and physiological appeals lead to greater consumer purchase intention; images associated with rational appeals do not.

	Higher levels of rational responses suppress the positive benefits of emotionally and physiologically based responses on purchase intention.

	The positive association between emotional and physiological responses, on the one hand, and purchase intention, on the other, remain when rational responses are lower.



INTRODUCTION
People rarely make decisions using only information available at the point of purchase, so consumer purchase decisions almost always rely on existing brand memories (Herz and Brunk, 2017; Mantonakis, Whittlesea, and Yoon, 2008; Roediger and Wertsch, 2008). “Brand memories” are defined as brand cues in consumers' mind and are composed of general brand knowledge, brand associations, past brand interactions, virtual brand experiences, word-of-mouth communications, and various other forms of marketing promotions (Herz and Brunk, 2017; Keller, 1993; Kirshnan, 1996). Consumers use brand memories to develop brand images that guide purchase intention and future purchase decisions; brand memories are therefore key drivers of consumer preference building and brand equity (Herz and Brunk, 2017; Keller, 1993).
Extant research notes that television advertisements—recognized here as the leading form of advertising (Martin-Santana, Reinares-Lara, and Reinares-Lara, 2016)—are an important influencer of brand memories. Several key factors of advertising have been demonstrated to affect memory, including scene length, commercial run-time, repeat exposure, and advertising appeals (Ambler and Burne, 1999; MacLachlan and Logan, 1993; Martin-Santana et al., 2016; Micu and Plummer, 2010).
In the current work, the authors build on this extant advertising-appeal and memory research by implementing a novel moment-to-moment method. This approach originally was developed, validated, and implemented by advertising-research practitioners at a large advertising-research firm to evaluate the effectiveness of television advertisement content for the firm's clients—the majority of which are Fortune 100 or Fortune 500 companies.
Consistent with extant academic work, the authors categorized advertising images aligned with rational (i.e., general product knowledge) and emotional (i.e., event and social engagement) appeals but also extended past work to include physiological (i.e., behavioral and sensory-based) appeals. They then tested these categories using a delayed visual-still-image recognition task after exposure to television advertising content.
The authors accomplished this test using a unique practitioner dataset representing a nearly complete census, not a sampling, of advertisements that aired for the top 16 quick-service restaurant (QSR) brands in the United States between 2008 and 2009, and it reflects approximately 59,000 consumer interviews. The results

	connect various forms of visual advertising appeals to memory using a “real-world” dataset;

	offer the first investigation—to the authors' knowledge—of the role of physiological image appeals in advertising; and

	examine the interactive effect of responses to these appeals on consumer purchase intention.





LITERATURE REVIEW
Advertising and Memory
Advertisements play a critical role in the development of an individual's conceptual understanding of brands (Mion, Patterson, Acosta-Cabronero, Pengas, et al., 2010; Thorson and Friestad, 1989). When an individual is exposed to an advertisement, his or her perception of the brand is modified on the basis of the images and content presented (Thorson and Friestad, 1989). New information is combined with existing brand knowledge to create a new understanding of concepts related to the brand (Mion et al., 2010) and to facilitate the creation or modification of lasting brand memories (Friestad and Thorson, 1993; Herz and Brunk, 2017; Mion et al., 2010; Peterson, Wise, Ren, Wang, et al., 2017; Rossiter, Silberstein, Harris, and Nield, 2001; Thorson and Friestad, 1989).
These brand memories may be understood best through the spoke-and-hub hypothesis, whereby spokes represent object-specific memories (e.g., brand names, product characteristics, slogans, price promotions) stored in various locations throughout the brain (Pobric, Jefferies, and Lambon Ralph, 2010; Pulvermüller, Cooper-Pye, Dine, Hauk, et al., 2010). The hub does not contain specific information about the object but instead brings together the information stored in the spokes to form a coherent concept and understanding of the object: brand memory.
In this way, memory can be considered a multi-entity system through which advertisements can add to or modify the spokes of a brand memory by presenting new factual content, creating emotional connections to brands, or providing examples of product usage. This is important, because advertisements include not only more tangible elements (e.g., brand names, price promotions, and product characteristics) but also “emotions, thoughts, and bodily sensations [as well as] the presence or absence of other people, and so on” (Thorson and Friestad, 1989, p. 309).

Advertising Appeals
Advertising content therefore often is teased out into various forms of appeals that consider both rational and emotional messages (Poels and Dewitte, 2006; Shen and Morris, 2016; Young, 2002, 2004). Rational appeals are cognitive in nature inasmuch as they provide information and facts (Fu, Maes, Varma, Kessels, et al., 2017), whereas emotional appeals are affective in nature and involve considerations of interpersonal relationships, social interactions, and feelings (Poels and Dewitte, 2006).
Some debate remains regarding the impact of these appeal types on brand memory and recall. A diagnostic analysis of factors driving recall scores, for example, demonstrated that individuals responded strongly to the rational content of commercials but not the emotional content (Kastenholz, Young, and Kerr, 2004). Two other research groups, conversely, demonstrated that emotional advertising can be more memorable than rational advertising along both recall and recognition measures (Ambler and Burne, 1999; Mehta and Purvis, 2006).
These results are consistent with neuroscience literature demonstrating that emotional responses are connected more strongly to long-term memory than are rational responses (Cahill, Hair, Fallon, Alkire, et al., 1996; McGaugh, Cahill, and Roozendall, 1996). Additional support for this position is provided by a review of literature (Poels and Dewitte, 2006) that considered verbal self-report (Morris, Woo, Geason, and Kim, 2002; Pieters and De Klerk-Warmerdam, 1996), moment-to-moment (Aaker, Stayman, and Hagerty, 1986), and autonomic measures (Bolls, Lang, and Potter, 2001).
The storytelling nature of emotional advertising appeals offers further support for the strong connection between emotion and brand memories, as compared with the rational processing of information (Escalas, 2004; Merchant, Ford, and Sargeant, 2010; Sujan, Bettman, and Baumgartner, 1993). Storytelling through advertisements has been demonstrated to lead consumers to imagine future consumption experiences that enhance emotional involvement with the brand (Escalas and Luce, 2004) and that positively affect consumers' attitudes, willingness to pay, and future behavioral intention (Lundqvist, Liljander, Grummerus, and Van Riel, 2013; Merchant et al. 2010). As a result, individuals

	less likely will evaluate presented arguments critically;

	focus less on product attributes but more on the anticipated experience;

	strengthen their emotional attachment to the brand; and

	ultimately use these memories to guide future behaviors (Baumgartner, Sujan, and Bettman, 1992; Krugman, 1967; Merchant et al., 2010).






HYPOTHESIS DEVELOPMENT
Although an understanding of product features and product categories is useful to consumers, given the presence of other memories, the authors expected that advertising scenes containing rational appeals would be associated negatively with consumer purchase intention. In contrast, however, scenes containing emotional advertising appeals would be related positively to consumer purchase intention. Thus:

	H1: There is a negative relationship between rational advertising appeals and consumer purchase intention.

	H2: There is a positive relationship between emotional advertising appeals and consumer purchase intention.




Although rational and emotional appeals have been investigated frequently in advertising literature, behavioral, sensory-based appeals are largely absent. Considerations of these physiological appeals are important, however, because many advertisements include appeals targeting movement (e.g., cheese pull, bite and smile) that are discrete from rational and emotional appeals. These physiological appeals involve the physical self, as opposed to providing information or generating emotional connections, and deal with how to perform specific actions related to consuming an offering.
An understanding of the interaction between physiological appeals and brand memories may be central to decoding how physiological advertising appeals affect purchase intention. When a consumer watches someone in a television commercial interact with a brand (for example, enjoying a bowl of cereal or driving a car), virtual physiological processing may occur such that the consumer mentally rehearses engaging in the same behavior. The authors posit that these mental rehearsals are combined with memories of actual experiences with a brand and that the combination of virtual brand experiences and real consumption experiences then could form the total set of experiences that define a sensory-based brand memory. It therefore stands to reason that these virtual experiences through physiological advertising appeals may result in increased intention to continue interactions with the brand—that is, increased purchase intention. Thus:

	H3: A positive relationship exists between physiological advertising appeals and consumer purchase intention.




The authors expected that rational, emotional, and physiological appeals would have an interactive relationship with purchase intention. When given a choice, consumers likely will respond to emotional and physiological appeals over rational appeals, because emotional and physiological appeals are more personal and involving (Baumgartner et al., 1992; MacInnis and Jaworski, 1989; Sujan, 1985). In the study's context, however, consumers had little to no choice, because the appeals were in response to presented advertising. It therefore was reasonable to expect that rational advertising appeals could limit the effectiveness of emotional and physiological appeals on purchase intention. Thus:

	H4: Rational appeals will moderate the relational nature of emotional and physiological appeals on purchase intention.

	H4a: Under lower levels of rational appeals, increased levels of emotional and physiological appeals will be associated with increased purchase intention.

	H4b: Under higher levels of rational appeals, the interactive relationship between emotional and physiological appeals will be associated with suppressed purchase intention.





METHOD
Participants and Dataset
The dataset consisted of 590 television commercials tested over a two-year period. During this period, all new television commercials for the top QSR advertisers were obtained within 24 hours of their national debut. Advertisements were tested within the first week of airing, and each commercial was tested among a sample of 100 fast-food consumers.
Some 59,000 participants therefore were recruited through online panels and screened to ensure that they were members of the target market for the advertisement. All respondents were located in the United States. Further demographics were as follows:

	Fifty-two percent of the participants were female;

	59 percent were older than 35;

	12 percent reported eating fast food one or more times a week; and

	37 percent reported eating fast food one or more times a month.




Advertising practitioners designed and validated the data-collection and analysis methodology at an advertising research firm over a 25-year period. The advertising research firm continues to use this method in its current work with clients to predict advertisement effectiveness prior to running an advertisement, as a post hoc evaluative measure to identify why particular advertisements failed to produce the expected market response, and to provide recommendations that optimize creative development and communication strategies.
This method has been demonstrated to measure the impact of advertisements on purchase intention, recall of the advertised brand, viewers' emotional responses to advertisements, and short-term store sales (Young, 2004; Young and Page, 2014; Young and Robinson, 1989). Similar versions of this method have been used to test the impact of rational and emotional appeals on advertisement recall (Ambler and Burne, 1999) and on advertisement recall a week after exposure (Rossiter et al., 2001).

Procedure
Participants began the study by watching a clutter-reel exposure of competitive QSR advertisements. After a distractor task, participants were asked open-ended questions about the clutter reel of advertisements they had just viewed. Although participants' answers potentially involved the target advertisement, their responses were not relevant to the current study and therefore are not discussed. After completion of the open-ended questions, participants were re-exposed to the target advertisement. They then reported their purchase intention for the target QSR using a single-item measure: “Based on this commercial, how likely are you to buy the featured product(s), or take advantage of the offer, in the next month?” This single-item measure was presented on a 5-point Likert-like scale, anchored by “definitely will not” and “definitely will.”
Next, the authors recorded a brand-identifier measure to determine the degree to which participants felt the advertisement related directly to the advertised brand. They accomplished this by selecting one of the following five descriptions of the commercial:

	“You couldn't help but remember the commercial is for the fast food restaurant.”

	“The commercial is pretty good at making you remember it is for the fast food restaurant.”

	“The commercial is just okay at making you remember it is for the fast food restaurant.”

	“It could be a commercial for any fast food restaurant.”

	“It could be a commercial for almost anything.”




Participants then reported on 5-point Likert-type scales

	the degree to which they felt they learned something from the advertisement (“I learned something from the commercial that I didn't know before”);

	the degree to which they felt involved in the advertisement (“The commercial is involving”); and

	the degree to which the advertisement made them hungry (“The commercial makes me hungry”).



These three self-reported measures represent rational processing, emotional engagement, and physiological responding, respectively. A second series of open-ended questions followed the purchase-intention measure. The open-ended questions again were not relevant to the current study and therefore are not discussed.
After completion of the open-ended questions (approximately five minutes after the second exposure to the target advertisement), respondents were presented with a series of still images taken directly from the advertisement. The number of pictures used to deconstruct a given advertisement varied as a function of the visual complexity of the advertisement, and a typical thirty-second advertisement had from 15 to 30 images. Images represented a meaningful change in the aesthetic information content compared with the preceding image.
Participants were asked to indicate which randomly ordered still images they recognized from the target advertisement using the question, “Do you remember seeing this image in the ad?” It is of note that all images presented to the participants were taken directly from the advertisement; therefore, there were no measures of false memories. Participants were not aware, however, that each image came directly from the target advertisement. The study then concluded with a series of demographic questions.

Advertising-Image Content Coding
The authors conducted a content breakdown of advertising-image stills from the entire set of 590 QSR advertisements. They developed coding categories by recognizing the dominant type of advertising appeal used in the image. The descriptions for the rational and emotional images were created with existing advertising-appeal coding techniques (Young, 2002). The description of physiological appeals was generated by the authors, because considerations of physiological appeals largely are absent from the literature.
The authors also coded a fourth category of images described as brand identifiers. Brand-identifier images included the name, the logo, or even a picture of the store itself and therefore did not fit within the outlined rational, emotional, and physiological appeals. (Examples of the four types of visuals are outlined in Figure 1, and a description of each image category can be found in the Appendix.)
The image-content coding process for the dataset was completed by a team of five individuals, including four trained research analysts and a supervising research director. The lead author trained the team to code the images prior to the start of the data collection, and all five members of the team were blind to the hypotheses.
The team used a divide-and-conquer technique to code the approximately 2,400 images. Each member of the team received a portion of the advertisement images and classified each of his or her assigned images on the basis of the appeal to which it best related. Once this divide-and-conquer process was completed, the team reviewed the results as a group. They openly discussed the images and came to a collective consensus regarding the categorizations. Although the sheer number of images to be coded made this divide-and-conquer approach necessary, the authors recognize that it prevents any opportunity for calculations of intercoder reliability, such as Cohen's kappa or the index of reliability, and therefore leaves the coding procedure open to criticism regarding measures of reliability and accuracy. In response, and to verify that the images were coded correctly, the authors recoded a sample of 299 images across 68 advertisements that represented the top-, middle-, and bottom-tier rankings of purchase intention.
In recoding the images, the authors also were able to provide calculations of intercoder reliability. The Cohen's kappa score for the author-coded sample was .92, and the index of reliability rating (Perreault and Leigh, 1989) was .96. An analysis of the author-coded sample dataset demonstrated the same pattern of results as that coded by the five-person research team, which allowed the authors to be reasonably certain that the dataset was coded appropriately by the research team.


RESULTS
The data were analyzed through both a picture-sort method and a series of regression analyses. This was done for two reasons. First, using both methods allowed the authors to measure the accuracy of the picture-sort method against a more established analysis methodology. Second, although they were not a direct test of memory, the regression analyses offered evidence of rational, emotional, and physiological appeal processing and an opportunity to examine the interactive nature of these appeals on purchase intention. This enabled the authors to explore further the impact of appeal processing on purchase intention.
Picture Sort
The picture-sort methodology measured the percentage of participants who recognized each advertising still image after the five-minute delay. Past studies indicated that respondents remember approximately two-thirds of the visuals in a piece of film. This is a consequence of the complex interplay between individuals' selective attention and the limited capacity of cognitive processing (Young and Page, 2014).
The authors produced a flow-of-attention graph for each advertisement using data from the picture sort. They created the

flow-of-attention graph by ordering the images to correspond to when they appear in the advertisement. The flow-of-attention graph allowed the authors to identify the memory peaks of viewers' attention through advertising film.
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Figure 1 Examples of the Three Appeal Types and Brand Identifiers in Commercial Advertising



The authors evaluated peak images by compiling the percentage of participants who indicated they recognized a particular advertising image. These images therefore were recognized as the moments in a commercial advertisement that viewers most likely would remember (See Figure 2). On average, a 30-second television commercial produces four peak memories, or roughly one peak image every seven seconds (Young and Page, 2014).
The authors administered a series of chi-square tests to examine the frequency with which the peak-image types—rational, emotional, physiological, and brand identifier—occurred. The authors then rank-ordered the brands by purchase intention and divided them into three groups representing the top five brands, middle six brands, and bottom five brands (See Table 1).
Next, the authors compared the frequencies of the different types of peak images for the top five brands with the frequencies of the peak images for the bottom five brands. Results revealed a significant difference between the frequency of peak-image types used in the top five brands versus the bottom five brands, χ2(3, N = 25,764) = 1,967.26, p < .001. Emotional peak images were more frequent than the other peak types for the top five brands, χ2(3, N = 14,811) = 823.72, p > .001. For the bottom five brands, however, the majority of peak images were rational, and brand-identifier images were least frequent, χ2(3, N = 10,953) = 4,726.49, p < .001.
Next, the authors conducted comparisons across the top five and bottom five brands within the visual-image types, controlling for expected frequencies. Results indicated significant differences in frequency for all four visual peak types. Rational images were used less frequently in the advertising film for the top five


brands compared with the bottom five brands, χ2(1, N = 9,639) = 1,198.36, p < .001, which offers initial support for H1.
[image: Figure 2]
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Figure 2 Flow of Attention Example
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TABLE 1 Quick-Service Restaurant Advertising: Percentage of Peak-Image Types by Brand



In contrast, emotional, χ2(1, N = 7,157) = 439.37, p < .001, and physiological, χ2(1, N = 5,290) = 88.33, p < .001, images were used more frequently in the commercials for the top five brands than the bottom five brands, which offers initial support for H2 and H3. The commercials for the bottom five brands also contained fewer brand-identifier images than the commercials for the top five brands, χ2(1, N = 3,678) = 241.20, p < .001.

Regression Analysis
The authors calculated a series of stepwise regression equations to determine the roles of rationally, emotionally, and physiologically based responses on purchase intention (See Table 2). They also included the brand-identifier variable in the analysis to control for brand-level (versus product-level) linkages of advertisements to purchase intention. The authors mean-centered each variable to avoid issues related to multicollinearity.
The first regression equation offered further support for H2 and H3, given that the variables representing emotional (β = .33), t(589) = 9.39, p < .01, and physiological responses (β = .27), t(589) = 7.22, p < .01,

were associated positively with purchase intention. Although the negative relationship between rational responses and purchase intention predicted in H1 was not supported, the rational variable was not significant (β = −.01), t(589) = −0.37, p > .05. A second regression equation that included the interaction terms also demonstrated that rational responses were not significant (β = .00), t(589) = −0.11, p > .05, whereas emotional (β = .33), t(589) = 9.35, p < .01, and physiological responses (β = .32), t(589) = 8.13, p < .01, were significant. The interaction among the three response types was also significant (β = −.11), t(589) = −2.39, p < .01, which offers initial support for H4.
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TABLE 2 Stepwise Regression Analysis of Rational, Emotional, And Physiological Variables on Consumer Intention To Purchase Advertised Product



Simple slope analyses offered further support for H4a. Under lower levels of rational responding, the interaction between emotional and physiological responding was not significant (β = .04), t(589) = 0.77, p > .05, whereas main effects for both emotional (β = .33), t(589) = 9.35, p < .001, and physiological responses (β = .32), t(589) = 8.13, p < .001, were significant. This supports the authors' expectation that emotional and physiological appeals (and their subsequent emotional and physiological responses) would be associated with increased purchase intention under lower levels of rational appeals.
H4b also was supported. Under higher levels of rational responding, the interaction between emotional and physiological responses was significant (β = −.15), t(589) = −2.43, p = .01. In support of the suppressive nature of the relationship, increases in rational responses were associated with decreases in purchase intention under levels of higher emotional and physiological responding (β = −.20), t(589) = −2.39, p = .01. Changes in rational responding were not associated with changes in purchase intention under lower levels of emotional and physiological responding (β = −.01), t(589) = −0.09, p > .05 (See Figure 3).


DISCUSSION
Practitioners continue to search for methods that influence brand memories in an effort to increase short-term and long-term sales (Young and Page, 2014). Although these brand memories can be generated from a variety of sources—brand associations, past brand interactions, virtual brand experiences, word-of-mouth communications—advertising remains the dominant medium through which practitioners can drive important metrics (Herz and Brunk, 2017; Keller, 1993; Kirshnan, 1996).
In the current work, the authors leveraged rational, emotional, and physiological advertising appeals to propose and demonstrate that visual advertising appeals affect consumers' future purchase intention. Results indicate that peak images associated with emotional and physiological appeals led to greater consumer purchase intention, whereas images associated with rational appeals did not. This result was supported further through a traditional regression analysis.
An interactive effect based on responses to self-reported questions associated with the three appeal types demonstrated that higher levels of rational responses suppressed the positive benefits of emotionally and physiologically based responses on purchase intention. The positive association between emotional and physiological responses, on the one hand, and purchase intention, on the other, remained when rational responses were lower.
[image: Figure 3]
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Figure 3 Three-Way Interaction among Rational, Emotional, and Physiological Categories On Consumer Intention to Purchase the Advertised Product



Theoretical Implications
The study has several implications for theory. First, although extant research has demonstrated that emotional appeals can have positive impacts on memory generation and recall (Ambler and Burne, 1999; Mehta and Purvis, 2006; Poels and Dewitte, 2006), debate remains regarding the impact of rational appeals on memory (Kastenholz et al., 2004). This study provides new insights into this debate and offers further support for emotional appeals as an important component in generating brand memories that are related positively to purchase intentions. This study also brings into question the role of rational appeals in generating purchase intention.
In addition, the scope of the current work offers a level of generalizability beyond traditional laboratory studies that typically consider only a subsample of advertisements—as opposed to the entire collection of advertisements within a given product category. This generalizability also can be extended to the participants selected for inclusion in the study, because they were a representative sample of the target market and not a homogeneous subsample, such as a student participant pool.
The vast majority of extant research considering the impact of advertising on memory has considered recall and recognition at the advertisement or brand level (Ambler and Burne, 1999; Kastenholz et al., 2004; Mehta and Purvis, 2006; Poels and Dewitte, 2006; Youn, Sun, Wells, and Zhao, 2001). In implementing the picture-sort methodology, the authors were able to measure the impact of advertisements on recognition at an image-based, moment-by-moment level. In doing so, they were able to identify the specific types of images that led to increased purchase intension and therefore could provide further insight into properties that result in the encoding of advertising and brand-level memories.
The current work is also the first—to the authors' knowledge—to investigate the impact of physiological appeals on advertising recall and purchase intention. Many images contained in advertising content are not rational or emotional in nature but instead appeal to behaviors, movements, and sensory interactions. In considering these appeals, the authors were able to tease apart these images from the more commonly studied rational and emotional appeals and to demonstrate that these physiological appeals have a positive impact on purchase intention.
The authors also considered the interactive effect of consumer responses associated with the three appeals on purchase intention. Findings indicate that responses associated with the rational appeals suppressed the positive effect of emotional and physiological responses on purchase intention. When responses aligned with rational appeals were absent, however, emotional and physiological responses were related to increased purchase intention. This is important, because although existing work has considered the main effects of advertising appeals (i.e., the comparative effect sizes of rational versus emotional appeals) on consumer responses, little work has considered the interactive nature of these appeals on consumer responses.

Managerial Implications
This work also has multiple managerial implications. First, an increased focus of appeals during advertisement creation could allow practitioners to manage advertising portfolios better. In particular, increased focus on emotional and physiological appeals appears to be related positively to increased purchase intention. Advertising practitioners interested in building brand memories that increase purchase intention and recognition of the brand therefore should focus on emotion and behaviors when building advertising content.
Practitioners who need to convey rational information should understand that memories created from rational information may not result in increased consumer purchase intention. Practitioners thus should include any rational visual appeals with emotionally or physiologically based visual appeals within advertisements in an effort to increase purchase motivation while still providing the necessary rational information.
Although the current work examines the associations between advertisement appeals and recognition (i.e., memory) at the individual advertisement level, considerations regarding these memories could be made at the campaign level also. Advertising campaigns that are interested in providing information regarding the benefits of a new product offering (rational appeals), for example, could be included in a subset of a larger advertising campaign that also includes emotionally or physiologically focused advertisements for the same new product offering.
A final implication is a consideration of the work itself. Through this collaborative effort between academics and practitioners—in contrast to each working independently or practitioners granting academics access to their data without any expectation of practitioner involvement—the current authors recognize common goals between both groups, demonstrate that investigators can analyze cooperatively certain proprietary datasets while still respecting practitioners' needs for privacy, and provide a blueprint for leveraging theoretical insights into a competitive advantage for the firm.

Limitations and Future Directions
Before concluding, the authors acknowledge some limitations and directions for future research. First, it should be noted that comparisons of this work with research in visual-memory encoding suggest that short-term visual memories are measured through a 1,000-ms delay (Xie and Zhang, 2017), whereas long-term memory generation ranges from one minute to more than a week (e.g., Konkle, Brady, Alvarez, and Oliva, 2010). From this perspective, the authors are confident that the study's five-minute delay allowed them to examine the encoding of visuals in long-term memory.
The question remains, however, as to the effects of this work over various lengths of time, such as one hour, one week, or a full year later. Manipulations of the amount of delay time could explore further how advertising images affect the encoding of visual short-term and long-term memory. Future research should continue to tease out differences in the effect of advertising-image encoding on short-term and long-term memory.
Although the results indicate that advertising associated with rational appeals was not as effective in increasing purchase intention as were emotional and physiological appeals, a deeper investigation of the interactive roles of these appeals may provide further information regarding how they relate both to each other and to purchase behaviors. Future research could consider these roles through controlled laboratory experiments, expanded field studies, time-series analyses, and interactions between these appeals and consumer demographics.
Finally, extant research suggests that these rational, emotional, and physiological appeals may map onto the semantic (i.e., general knowledge and the storage of factual information), episodic (i.e., emotional memories that address arousal, relationship maintenance, and self-relevance), and procedural (i.e., the physical self and how to perform specific actions) memory systems of the brain, respectively (Friestad and Thorson, 1993; Thorson and Friestad, 1989; Tulving, 1985, 2002). The authors recognize, however, that their current techniques are unable to measure whether these advertising appeals are activating these memory systems. It is possible that on exposure to various appeals, such as rational versus emotional, both

	associated memories are activated when available across the various memory systems (semantic, episodic and procedural) and

	new memories are generated (Escalas, 2004; Rossiter et al., 2001; Sujan et al., 1993).



These new memories may be used in conjunction with any existing memories to develop or modify an individual's memories of the target brand and may be used to modify purchase intentions and make future purchase decisions.
Although this process remains untested in the current work, research in neuroimaging has demonstrated differences in brain activity across these memory systems (Ernst and D'Argembeau, 2017; Hirni, Kivisaari, Monsch, and Taylor, 2013; Linden, 2015; Manns, Hopkins, and Squire, 2003; Mion et al., 2010; Squire and Zoha, 1997; Ullman, 2004; Ullman and Pierpont, 2005; Yang, Gallo, and Beilock, 2009). Combining the results of the self-report picture-sort methodology with data related to specific brain activations could offer further understanding of how advertising works across these— and other—memory systems. Such research also may tease out further the relationship between advertising appeals and the memory systems of the brain.


CONCLUSION
This collaborative academic–practitioner project recognizes a relationship between visual advertising appeals and purchase intentions. Results indicate that compared with rational advertising appeals, emotional and physiological advertising appeals led to increased purchase intention. Furthermore, rational appeals suppressed the positive association of emotional and physiological appeals on purchase intention. The current research thus may be useful in advancing an understanding of advertising theory related to advertising appeals and offer applicable solutions for practitioners regarding television advertisement imagery.
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Appendix Descriptions of Image Categories
RATIONAL IMAGES
This content represents concept images that promote knowledge and target the head. These images largely are identified by information that is conveyed in words or numbers on screen. In the quick-service restaurant category, examples of rational content include a new product introduction, a meal combo deal, announcement of a holiday sale or promotional event, or a special price offer.

EMOTIONAL IMAGES
This content represents social images that promote connection and involvement and target the heart. These images largely are focused on human interactions and relationships between live characters, trade characters (e.g., the Burger King “King”), or a presenter and the audience. In classifying the information contained in the particular moment captured by the image, coders focused on the nonverbal body language and vocal intonations that facilitated emotions generated by the image, not on the rational content that might have been spoken.

PHYSIOLOGICAL IMAGES
This type of content is sensory in so much as the information targets the hand and represents the physical body. The content of this category of images focuses on evoking sensory reactions (e.g., the tactile reaction to a cheese pull or heat response to a burger being grilled) or rehearsed behavior (e.g., the physical act of a bite and smile or a phone call for pizza delivery).

BRAND-IDENTIFIER IMAGES
A fourth type of image also was coded as a brand identifier. Brand-identifier images include the name, logo, or even a picture of the store itself and therefore do not fit within the outlined types of memory. Brand identifiers are important because they form linkages between memories and the specific brand being advertised and facilitate retrieval from memory of the three categories of imagery at the brand level (Young and Robinson, 1989). Stated differently, brand identifiers link memories formed from exposure to an advertisement to the specific brand being advertised, as opposed to a broader product category.
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