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Abstract 
 
The purpose of this research is to examine the impact of banner advertisement frequency on 
consumers’ click-through responses. The moderating effects of banner advertisement type 
(static and pop-up) and appeal (emotional and rational) are examined. This research 
confirmed the literature that the impact of banner advertising frequency on click through 
generates a U-shaped curve, but also added to previous findings by using both static and pop-
up banner advertisements. Further, the impact of banner advertisement (BA) frequency is the 
same regardless of the type of appeal used. Theoretical and managerial implications are 
discussed. 
 
 

Introduction 
 
The interactivity of the Web, which is not available to conventional advertising, allows users 
to click on banner advertisement (BA) for more information. A variety of factors have been 
identified that could improve the click-through rate (CTR) such as BA size (Euijin & 
Edwards, 2002), image (Chalmers, 2003), animation (Loutia, Donthu, & Hershberger, 2003), 
product involvement (Dahlen, Rasch, & Rosengren, 2003), and interactivity (Bezjian-Avery, 
Calder, & Iacobucci, 1998). The impact of BA frequency is, however, largely unstudied. The 
purpose of this study is to investigate the impact of BA frequency on consumers’ click-
through responses. Some initial examination based on clickstream data shows that the impact 
of BA frequency on click-through results in a U-shaped response curve (Chartterjee, 
Hoffman, & Novak, 1998). That is, the initial response diminishes as BA frequency increases 
from a single to a moderate level, but is nonlinear and tapers off (positive effect) as repetition 
progresses to a higher level. However, all BAs are not the same and some are clicked earlier 
after being seen once while others are clicked after being seen a number of times. In this 
research two moderating variables BA type and BA appeal are proposed, and their 
hypothesized relationships are discussed next. 
 
 

Literature Review and Research Hypotheses 
 
BA type. Static BAs are passive, do not interrupt visitors’ Web navigation, and cannot get 
users’ attention immediately (Cho & Leckenby, 2000); therefore, it is proposed that as the 
frequency of static BAs increases, the CTR decreases. However, once a link between the BA 
and the user is created, it is more likely that static BAs would be clicked on in subsequent 
exposures. As a result, the response curve starts getting positive with higher levels of 
frequency. Contrarily, a pop-up BA is intrusive, and achieves communication objectives in a 
single exposure, and subsequent exposures of pop-up BAs will not be clicked. The reason is 
that if users wish to click on BAs, it is more likely that they would click on the initial 
exposures rather than the subsequent ones. This leads to the following hypotheses. 
 
H1: Static BAs produce higher click-through rate than pop-ups with higher BA frequency. 
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H2: Pop-up BAs produce higher click-through rate than statics with a single BA exposure. 
 
BA appeal. The impact of BA frequency is expected to elicit different consumers’ responses 
for rational and emotional appeals. Advertising strategies that employ rational appeals are 
more effective when rational decision criteria are used to make a purchase decision, and the 
strength of the message plays a greater role than the number of times the message is shown 
(Rossiter & Percy, 1998). Contrarily, emotional appeals are simple in their message, and the 
number of times a message is shown has a greater role than the strength of the message to 
create the link between the brand and the viewer (Rossiter & Percy, 1998). Therefore, a high 
level of frequency is required to get users’ attention and subsequently make them consider 
purchase related actions. Appling this to the Web, if a rational appeal BA is clicked, it would 
be clicked earlier rather than on subsequent exposures because a rational message is rich in 
content and the strength of message plays a greater role than the number of times the message 
is shown. Therefore, a high level of frequency is not required. Contrarily, emotional appeals 
require a high level of frequency to get users’ attention and eventually make them click on the 
BA. Based on this reasoning, the following hypotheses are proposed. 
 
H3: Emotional BAs produce higher click-through rate than rationals with higher BA frequency. 
H4: Rational BAs produce higher click-through rate than emotionals with a single BA exposure. 
 
 

Methodology 
 
A laboratory experiment is conducted since it allows complete control over BA exposures 
required for making repetition effects.  To test the moderating 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. 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.  
 
Data Collection Procedure. Upon arrival at the laboratory, respondents were randomly 
assigned to the experimental treatments and given an identification number (ID). By entering 
their IDs, the appropriate corresponding experimental condition appeared on the computer 
screen with on-screen guidelines about the experiment. Once respondents navigated through 
the Web site for as long as they wanted, they were then directed to an online questionnaire 
about their demographics and computer usage. When respondents completed the 
questionnaire, they were required to press the “submit” button that transferred the data to 
MySQL attached as a backend database. Eventually, respondents were thanked and asked to 
fill out a lucky draw entry form and put it in the box placed next to the exit door before they 
left.  

 
The click-through responses were measured automatically with the aid of scripts developed in 
hypertext preprocessor (PHP), and each click through was recorded that the respondents made 
on a BA during the experimental sessions. The data were stored automatically in a back-end 
database developed in MySQL, which were then directly transferred to SPSS for data 
analysis. Logistic regression was used as a statistical measure since both the independent 
variable and the dependent variable are categorical variables and generate nominal data. Due 
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to the nature of the experiment, the true purpose of the experiment was not disclosed to the 
respondents in order to protect internal validity. 

 
 

Results 
 
Estimating the baseline model for BA type. Logistic regression is applied to measure 
consumers’ brand recall. A baseline model, which is derived using only the constant, is first 
estimated to provide a standard for comparison (Hair et al., 2006), and additional variables, 
which can have significant impact on the equation, are then added to develop a final model 
for best fit. The result of the baseline model is significant (Wald =86.304, p<0.05). 
 
Table 1 reports the residual chi-square statistic (labelled as overall statistics) as 16.973, 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. 

 

Table 1: Result of the Overall Statistics of BA Type of the Behavioural Model 
 
 

 
Adding the first variable. Table 1 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 (0.038).  
 

Table 2 shows summary statistics of the new model after BA type is added. The overall fit of 
the new model is assessed using the log- likelihood model statistic (Field, 2005). However, 
rather than reporting the log- likelihood itself, the value is multiplied by –2 (called –2LL).  
This multiplication is done because –2LL has an approximately chi-square distribution; 
therefore, it is possible to compare values against those that might be expected by chance 
alone (Field, 2005). The result shows that when only the constant was in the model, the value 
of -2LL was 129.935, but now BA type has been included, this value has been reduced to 
121.597. This reduction indicates that the model is better at predicting click through than 
when BA type was not added in the model. 

 

Step Variables Roa’s Score DF Sig. 
Step 0 Frequency 8.247 3 0.041 
 Frequency (1) 0.160 1 0.690 
 Frequency (2) 2.997 1 0.083 
 Frequency (3) 1.437 1 0.231 
 Ad_type (1) 4.310 1 0.038 
 Frequency x Ad_type 5.565 3 0.135 
 Frequency (1) x Ad_type (1) 5.541 1 0.019 
 Frequency (2) x Ad_type (1) 0.190 1 0.663 
 Frequency (3) x Ad_type (1) 0.190 1 0.663 
 Overall Statistics 16.973 7 0.018 
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Table 2: Behavioral Model Summary of BA Type 
 

Step 
-2 Log 

likelihood 
Cox & Snell  

R Square  
Nagelkerke 
R Square  

1 129.935 (a) 0.022 0.045 
2 121.597(b) 0.062 0.126 

 
Assessing the overall model fit. The question of how much better the model predicts the 
outcome variable can be assessed using the chi-square statistic, which measures the difference 
between the model as it currently stands and the model when only the constant was included. 
The significance of the change in a model can be assessed by subtracting the log-likelihood 
value of the new model from the log-likelihood value of the baseline model (Field, 2005; 
Hair, Black, Babin, Anderson, & Tatham, 2006). The log- likelihood value of the baseline 
model is 121.597 and new model is 129.935, the difference being 8.338 (129.935 – 121.597 = 
8.338). 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). Therefore, df is 1 (2-1=1). To check the 
significance, the observed value needs be compared with the critical value of the chi square 
with 1 degree of freedom. Since the observed value (8.338) is bigger than the critical value 
(3.84), the cdf = 1 = 3.84 is significance at 0.05, leading to the conclusion that overall the 
model is predicting click through better than when only the constant was included in the 
model.  
 
Adding the second variable. Similarly, in step 2 when BA frequency is added to the model, 
the step statistic indicates the improvement in the predictive power of the model since the last 
stage is 8.339 (see Table 2). This improvement is significant (p<0.05) indicating that the new 
model predicts the click-through outcome significantly better than it did at the first step when 
the BA type was added to the model.  
 
Statistical significant of the logistic coefficient. Table 3 presents the estimates of the 
coefficient for the predictors, BA type and BA 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. Table 3 shows that BA type (p<0.04) is a 
significant predictor of the click through.  

 

Table 3: Variables Included in the Logistic Equation of Click-Through Responses 
 

95.0% C.I. 
for EXP(B) 

 
 

Step 

 
 

Variable B S.E. Wald DF Sig. 
Exp 
(B) Lower Upper 

BA_type(1) 1.017 .506 4.044 1 .044 2.765 1.026 7.449 Step1  
Constant -2.752 .421 42.700 1 .000 .064     
Frequency     7.416 3 .060       
Frequency (1) -.627 .570 1.209 1 .272 .534 .175 1.633 
Frequency (2) -1.832 .811 5.109 1 .024 .160 .033 .784 
Frequency (3) -1.401 .701 3.999 1 .046 .246 .062 .972 
BA_type(1) 1.060 .516 4.221 1 .040 2.887 1.050 7.935 

Step2  

Constant -2.000 .496 16.293 1 .000 .135     
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Click through predicted probabilities. In this section, the expected probabilities of click 
through occurring based on the final model are presented in Table 4. The two significant 
predictors in the final model were BA frequency and BA type. The frequency has 4 levels (1, 
2, 3, and 5) and BA type has two (static and pop-up). Therefore, two different probability 
values, one for static and the other for pop-up BAs were recorded for each of the four 
frequency levels.  

 

Table 4: Predicted Probabilities of Click-Through Rate 
 

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

1 exposure 0.06740 0.17260 
2 exposures 0.02119 0.05881 
3 exposures 0.03225 0.08775 
5 exposures 0.11916 0.28084 

 
Table 4 exhibits that when a static BA is presented only once, there is a probability of 0.0674 
(approximately 7%) that the BA will be clicked. Contrarily, when a pop-up BA is presented 
once, there is a probability of 0.1726 (17%) that the BA will be clicked. That is, the click-
through rate (CTR) for pop-up BAs is higher than static BAs with a single BA exposure; 
therefore, H2 is supported. For two BA exposures, the probability for static BAs is 0.02119 
(2%) and for pop-ups is 0.05881 (5%). For three BA exposures, the probability for static BAs 
is 0.03225 (3%) and for pop-ups is 0.08775 (8%). For five BA exposures, the probability for 
static BAs is 0.11916 (12%) and for pop-ups is 0.2808 (28%). That is, the CTR for pop-up 
BAs is higher with five BA exposures than that for static BAs; therefore; H1 is not supported. 
These results imply that when BA frequency increases the CTR first decreases and then 
increases for both static and pop-up BAs, however, the CTR for pop-up increases at a higher 
rate than that for static BAs.  
 

Estimating the baseline model for BA appeal. The result of the baseline model is 
significant (Wald = 84.069, p<0.05). The residual chi-square statistic (overall statistics) is 
1.443, 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. 
 

 
Discussion, Contributions, and Limitations 

 
This research confirmed the extant literature that the impact of BA frequency on click through 
generates a U-shaped curve (Chartterjee et al., 1998), and extended the previous findings by 
using both static and pop-up BAs. Both static and pop-up BAs generated a U-shaped curve. 
However, the pop-up BA response curve is more pronounced and a closer fit to a U-shaped, 
whereas the static BA response curve is relatively flatter. Based on these results, it can be 
argued that BA frequency has a positive effect on both static BAs and pop-ups; however, the 
effect is more pronounced with the pop-ups. Thus, this research made contributions to 
knowledge that are both an advance on, and an addition to knowledge about Web advertising 
and its impact on consumers’ behavioural responses. In terms of BA appeal, no moderating 
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effect of BA frequency is observed on rational and emotional appeals. That is, the 
performance of both emotional and rational BAs is the same regardless of BA frequency.  
 
For managers, if the communication objective of BA is to elicit click-through responses, a 
number of strategies based on BA type and BA appeal can be adopted. The results show that 
both static and pop-up generated a U-shaped click-through response curve. That is, initially 
consumer response to BA is positive and subsequent exposures result in decreasing click-
through; however, with a high level of BA frequency the CTR starts increasing again. 
Therefore it is recommended that Web advertisers use high levels of BA frequency regardless 
of BA type to achieve high levels of click-through.  
 

Two major limitations of this research are the use of a student and a convenience sample, 
which may limit the external validity. The selection of the student sample can be justified on 
the basis of their knowledge and heavy use of the Web. Also, it is argued that a convenience 
sample can be used when the objective is to test a theoretical explanation (Calder & Tybout, 
1999). Thus, the external validity is somewhat sacrificed for greater statistical power through 
controlled settings and standardized procedures.  
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