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Abstract 
 

The impact of banner advertisement frequency on consumers’ cognitive responses is 
investigated. A convenience sample of 200 respondents is recruited to surf the experimental 
Web sites. Applying logistic regression, the research identified a U-shaped cognitive response 
curve to consumers’ responses to both static and pop-up banner advertisements, which is 
contrary to the traditional positive curve that initially increases with advertising frequency, 
reaches an optimal level and then increases at a decreasing rate. Theoretical and managerial 
implications are discussed.  
 
 

Introduction 
 
Frequency of advertisement exposure is an important determinant of advertising effectiveness 
in traditional mass communication such as broadcast and print because most media decisions 
are based on advertising frequency (Campbell & Keller, 2003; Fang, Singh, & Ahluwalia, 
2007; Hitchon & Thorson, 1995). One way of measuring advertising effectiveness is through 
brand awareness, which is an essential initial step for a communication process to begin; 
without brand awareness, no other communication effects can occur (Rossiter & Bellman, 
2005). That is, at the brand level, brand attitude cannot be formed and purchase intention 
cannot be made unless consumers are aware of the brand. Therefore, brand awareness is 
deemed an essential communication objective for every advertising campaign. One way to 
measure brand awareness is brand recall. 
 
In addition to advertising frequency, banner advertisement (BA) appeal and  BA type are 
important moderators in advertising communication. Advertising appeal is important because 
emotional and rational appeals elicit different consumer responses (Singh & Cole, 1993). 
Also, different types of BAs (static or pop-up) also generate different consumer responses 
(Cho, Lee, & Tharp, 2001). Therefore, the problem driving this research is to investigate the 
impact of advertising frequency on consumers’ brand recall moderated by BA type and BA 
appeal as shown in Figure 1. 
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Figure 1 Theoretical Model of Consumers’ Cognitive Responses  
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Literature Review and Research Hypotheses 

 
 BA type. In offline advertising, it was found that the inflection point (turning point from 
increasing to decreasing return) for “grabber” advertisements, which were intrusive and 
supposed to accomplish communication objectives in a single exposure, approached earlier 
than for “non-grabber” advertisements (Ray & Sawyer, 1971). Applying this to the Web 
context, a static BA type is considered passive and the least intrusive (Chatterjee, Hoffman, & 
Novak, 2003; Cho & Leckenby, 2000) because it does not interrupt visitors’ Web navigation. 
Therefore, advertising frequency is required for the effectiveness of static BA type to enhance 
brand recall because repetition assists consideration and comprehension. On the other hand, a 
pop-up advertisement is deemed intrusive (Edwards, Li, & Lee, 2002), and is passed over in a 
single exposure. Once the message is conveyed the recipient does not need to pay attention to 
subsequent exposures; thus, high levels of advertising frequency decrease brand recall (Appel, 
1971). This empirical evidence leads us to propose the following hypotheses. 
 

H1: After multiple exposures, static banner advertisements produce higher brand recall than      
pop-u banner advertisements. 
H2: After a single exposure, pop-up banner advertisements produce higher brand recall than 
static banner advertisements.  

 
BA appeal. It is proposed that BA appeal (emotional vs. rational) moderates the relationship 
between advertising frequency and brand recall. Accordingly, emotional advertisements tend 
to contain relatively little information about brand attributes because the purpose is to create 
an emotional-eliciting interaction between a brand and users. This lack of information, 
however, does not prevent the advertisement from influencing consumers’ memory (Hitchon 
& Thorson, 1995). Repetition of emotional advertisements is important because they are 
entertaining and generate emotional experience, and despite previously processed 
information, subsequent exposures would still be found interesting. In contrast, a rational 
advertisement is direct and clear in its message, and once the message is conveyed the job of 
advertising is usually done and a higher number of repetitions is not required (Tellis, 1997). 
Consequently, rational advertisements are relatively more vulnerable to wear out (Rothschild, 
1979). Based on this theoretical and empirical evidence, the following hypotheses are 
proposed. 
 

H3: After multiple exposures, an emotional banner advertisement produces higher brand 
recall than a rational banner advertisement. 
H4: After a single exposure, a rational banner advertisement produces higher brand recall 
than an emotional banner advertisement. 

 
 

Methodology 
 
A laboratory experiment is conducted since it allows complete control over advertising 
frequency required for making repetition effects. Two factorial design matrixes were 
developed; each consists on a 4x2 matrix, resulting in eight cells. A convenience sample of 
students was recruited by putting up advertisements on the university notice board across 
campuses. Twenty-five students were allocated to each cell, making the total sample size of 
200.  
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Product category and advertising stimuli. A pre-test was conducted to identity a product 
category. Accordingly, six products were pre-tested: a car, pen, USB memory stick, mobile 
phone, laptop computer, and eraser. These products were selected because they are frequently 
used by the target population, and are of interest to both male and female. A mobile phone 
was selected as test product because it is neither a very high nor a low-involvement product 
among the target sample, and can be traded over the Web.. The mobile phone was used to 
develop three advertising stimuli: emotional, rational, and neutral and pre-tested prior to use 
them in the experiment. The emotional and rational appeal were used to manipulate the 
advertising appeal, and the neutral appeal was used for static and pop-up. 
 
Independent and dependent variable: The independent variable, advertisement frequency, 
has four levels (1, 2, 3 and 5) and the moderating variables, BA type (static and pop-up) and 
BA appeal (rational and emotional) has two levels. In measuring dependent variable, brand 
recall, respondents were asked to recall the brand name presented to them earlier in the 
experimental sessions. “Recall” occurs when the brand name is recalled and “no recall” when 
it is not recalled. Logistic regression was used as a statistical measure since both the 
independent variable and the dependent variable are categorical variables and generate 
nominal data. 
 
 

Results 
 
Estimating the baseline model for BA type. In order to estimate logistic regression model 
and assessing the overall fit. A baseline model is first estimated that provides a standard for 
comparison, and additional independent variables, which can have significant impact on the 
model are then added to the equation, one at a time, to develop a final model for best fit (Hair, 
Black, Babin, Anderson, & Tatham, 2006). The baseline model in logistic regression is 
derived using only the constant and all other predictor variables are omitted. When the 
constant is included, the assessment is based on a single category (Field, 2005). That is, all the 
groups are treated as one category of the outcome variable. The result of the baseline model is 
presented in Table 1, which is significant (Wald =75.34, p<0.05). 
 

Table 1: Baseline Model 
 

 
 

 
B S.E. Wald DF Sig. Exp (B) 

 
Step 0       Constant 
 

-1.70 0.19 75.34 1 0.00 0.18 

 
Table 2 reports the residual chi-square statistic (labelled as overall statistics) as 21.65, which 
is significant (p<0.05). That means, the addition of one or more of these variables to the 
model will significantly affect its predictive power. 
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Table 2: Roa’s Coefficient Score Statistics 
 

Step Variables Roa’s Score DF Sig. 
Step 0 BA_type (1) 11.03 1 0.001 
 Frequency 8.36 3 0.039 
 Frequency (1) 0.32 1 0.573 
 Frequency (2) 4.59 1 0.032 
 Frequency (3) 0.62 1 0.430 
 Frequency x BA_type 6.13 3 0.105 
 Frequency (1) x BA_type (1) 5.94 1 0.015 
 Frequency (2) x BA_type (1) 0.27 1 0.605 
 Frequency (3) x BA_type (1) 0.01 1 0.941 
 Overall Statistics 21.65 7 0.003 

 
Adding the first variable. Table 2 lists each of the predictors with a value of Roa’s 
coefficient score statistic. Variable with significant scores are entitled to be added to the 
baseline model. Stepwise method is used; therefore, variable with the highest significance 
value is selected for inclusion in the model first (Field, 2005). Therefore, this variable will be 
BA type, because it has the highest value of significance (0.001).  
Adding the second variable. In step 2, when frequency is added to the model, the step 
statistic indicates the improvement in the predictive power of the model as 9.19 (see Table 3). 
This improvement is significant (p<0.05) indicating that the new model predicts the brand 
recall outcome significantly better than it did at step 1 when the BA type was added to the 
model. 
  
Table 3: Omnibus Test of the Cognitive Model 
 

Step Statistic Chi Square DF Sig. 
Step 1 Step 11.57 1 0.001 
Step 2 Step 9.19 3 0.027 

 
Table 4 shows summary statistics of the new model after BA type is added. The result shows 
that when only the constant was in the model, the value of –2 Log likelihood (LL) was 
160.94, but now BA type has been included, this value has been reduced to 151.77. This 
reduction indicates that the model is better at predicting brand recall than when only the 
constant was in the model. 
 

Table 4: Summary of the Cognitive Model of BA Type 
 

Step -2 Log likelihood Cox & Snell (R Square) Nagelkerke (R Square) 
1 160.94 .056 0.097 
2 151.77 .099 0.171 

 
Assessing the overall model fit. The significance of the change in a model can be assessed 
by subtracting the log-likelihood value of the new model from log- likelihood value of the 
baseline model. Subtracting the log-likelihood value of the new model from the old model 
results in 9.188 (160.94-151.77=9.17). This value has a chi-square distribution, and so its 
statistical significance can be easily calculated. The degree of freedom will be the number of 
parameters in the new model (the number of predictors plus 1, with one predictor means 2) 
minus the number of parameters in the baseline model (which is, 1 the constant). So, df is 1 
(2-1=1). To check the significance, the observed value needs be compared with the critical 
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value of the chi square with 1 degree of freedom. Since the observed value (9.19) is bigger 
than the critical value (cdf = 1 = 6.63, p=0.01), this model predicts recall better than it did with 
when only the constant was included.  
 
Statistical significant of the logistic coefficient. Table 5 lists the estimates of the coefficient 
for the predictors, BA type and advertising frequency, included in the model. The crucial 
statistic is the Wald statistic, which has a chi-square distribution and indicates whether the b-
coefficient for that predictor is significantly different from zero. If the coefficient is 
significantly different from zero, it can be assumed that the predictor is making a significant 
contribution to the prediction of the outcome of brand recall. Table 5 shows that BA type 
(p<0.001) and advertising frequency (p<0.046) are significant predictors of the brand recall. 
 
Table 5: Variables Included in the Logistic Equation of Brand Recall 
 

95% C.I. for EXP(B)  
Step 

 
Variable B S.E. Wald DF Sig. 

Exp 
(B) Lower Upper 

BA_type(1) 1.43 0.46 9.87 1 0.002 4.20 1.72 10.27 Step1 
Constant -2.59 0.39 43.56 1 0.000 0.08   
BA_type(1) 1.50 0.47 10.30 1 0.001 4.47 1.79 11.15 
Frequency     7.98 3 0.046     
Frequency(1) -.051 0.51 1.00 1 0.316 0.60 0.22 1.63 
Frequency(2) -1.80 0.69 6.76 1 0.009 0.17 0.04 0.64 
Frequency(3) -1.02 0.56 3.28 1 0.070 0.36 0.12 1.09 

Step2 

Constant -1.93 0.47 17.25 1 0.000 0.15   

 
Brand recall predicted probabilities. The two significant predictors in the final model were 
advertising frequency and BA type. The frequency has four levels and BA type has two. 
Therefore, two different probability values, one for statics and the other for pop-ups were 
saved for each of the four frequency levels (1, 2, 3, and 5 exposures) (see Table 6). 
 
Table: 6: Predicted Probabilities of Brand Recall 
 

 
Table 6 exhibits that when a static BA type is exposed only once, there is a probability of 0.08 
(8%) that the it will be recalled. In contrast, when a pop-up BA is exposed once, the 
probability is 0.28 (28%) that it will be recalled. That is, brand recall is higher for pop-up BAs 
than static BAs with a single advertising exposure; therefore, H2 is supported. For five 
advertising exposures the probability for static BAs is 0.13 (13%) and for pop-ups it is 0.39 
(39%). That is, brand recall is higher for pop-up BAs than static BAs with five advertising 
exposures; therefore, H1 is not supported. The data in Table 6 would elicit a U-shaped curve 
for both static and pop-up BAs; however, the rate of brand recall is higher for pop-up BAs 
then for static BAs. Therefore, the BA type does not moderate the relationship between the 
advertising frequency and brand recall. 
 
Estimating the baseline model for BA appeal. The result of the baseline model is 
significant (Wald = 85.4, p<0.05). 

Banner advertisement type Frequency 
Level Predicted probability (Static BA) Predicted probability (Pop-up BA) 

1 exposure 0.08 0.28 
2 exposures 0.02 0.10 
3 exposures 0.05 0.19 
5 exposures 0.13 0.39 
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The residual chi-square statistic (overall statistics) is 7.09 (p=0.419), which is not significant 
(p>0.05). It means that the coefficients for the variables not in the model are significantly 
different from zero. That is, none of the variables excluded from the model could make a 
significant contribution to the predictive power of the model (Field, 2005). Therefore, 
hypotheses H3 and H4 are not supported and the analysis is terminated at this stage. One 
explanation for this non significance result could be the product category used. 
 
 

Discussion Contributions and Conclusion 
 
This research identified U-shaped response curves for both static and pop-up BAs contrary to 
the traditional positive curve, which initially increases with advertising frequency to reach an 
optimal level and then increases with a decreasing return.  The effect is, however, more 
pronounced with pop-ups. Thus, this research made contributions to knowledge that are an 
advance on knowledge about Web advertising and its impact on consumers’ brand recall.   
 
For managers, brand awareness can be created rapidly with a single pop-up advertising 
exposure, because pop-up BAs are intrusive and can convey the message in a single exposure. 
However, static BAs are passive and high levels of advertising frequency are required to 
generate the desirable effects. At the same time, pop-up BAs are also effective in improving 
consumers’ memory with higher levels of advertising frequency.  
 
Two major limitations of this research are the use of a student and a convenience sample, 
which may limit the external validity.  
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