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Abstract

In this research, we analyze the relationship among (1)
the numbers of clicks generated by the key-phrases
users provide as queries in sponsored search, (2) the
interaction between the gender orientation of those
key-phrases, and (3) the occurrence of branded terms
in those queries. The aim of this research is increased
personalization of search engine results for branded
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queries targeting a specific gender. This will improve
the consumer’s online searching experience and
potential interest in ads with branding focus. Increased
personalization of search engine results and
enhancement of users’ interest in branded ads will also
increase the revenue and profit of the advertisers. Our
data consists of 7 million daily records from a keyword
advertising campaign from a major US retailer. We
segregate the key-phrases into six different categories.
The gender orientation of terms has male, female and
neutral categories each with two groups: - branded and
unbranded phrases. Using one way Analysis of
Variance, we analyze the effect of gender orientation of
both branded and unbranded key-phrases on number
of users’ clicks on the queries submitted to web search
engine. The result shows that the means of users’ clicks
significantly vary among the categories. Moreover the
result shows that the group formed by combination of
female gender with branded terms generates maximum
number of clicks among all six categories. Females may
be more attracted to the use of branded terms due to
the positive attitude and customer loyalty generated by
brand image.

Author Keywords
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Introduction

The online economy is driven by search queries, and
the advertisements served by the search engines in
response to these queries can be quite profitable for
online business. To leverage the web as the medium of
commerce, more retailers with brick and mortar stores
have gone online and the numbers of online-only
websites has grown significantly. To thrive in their
business, these businesses need to optimize their
search engine advertising strategies based on key-
phrases. Two major issues marketers face to optimize
their marketing strategies are understanding the search
behavior of the consumers [6] and the attitude of the
consumers towards the brand. Prior research on web
demographics and the role of branding in sponsored
search [5, 9] illustrates the increased attention in
addressing these issues.

In this research, we use a real time search engine
marketing (SEM) data of a major US retailer to analyze
the relationship between online consumer behavior and
the gender specific searches of terms in key-phrases
with a branding and non-branding focus. The searching
behavior of the consumer is represented by the nhumber
of clicks as the modern keyword advertising relies on
Pay-Per-Click (PPC) model. When the user clicks on a
hyperlink shown in a search engine result page (SERP),
the corresponding advertiser pays the web search
engine for each click. Figure 1 shows a snapshot of
SERP of the Google search engine.
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The research motivation is to determine whether the
combination of gender orientation of the key-phrases
mentioning brand names has an effect on the number
of clicks from the users per key-phrases. This
information will help retailers in specific gender-brand
targeting for their marketing strategies.

In the next section, we provide a brief literature review
that studies the research regarding the effect of
branding and gender orientation on the online
searching behavior of the users. The following sections
present research questions, data, results, discussions
with implications respectively.

Literature Review

Prior research has studied the brand effects as the
antecedents of online trust relating to the company, its
website and the product [11] . However, limited
research has been performed measuring the effect of
key-phrases with branded terms on the performance
metrics of sponsored search. Ghose and Young [3, 4]
reports that brand terms have an effect on SEM
performance where retailer specific brands achieve high
click-through-rates (CTR). Jansen, Sobel and Zhang [7]
investigate the influence of brand effect on SEM
performance and infer that the brand term in key-
phrases has a dramatic effect in performance of
sponsored search campaign. The branded term is the
textual representation of the brand.

Regarding the research on the effect of gender on
information processing behavior on the web, studies [2,
8] find significant behavioral gender differences. To
measure the effect of gender orientation of queries on
the sponsored search performance Jansen, Moore and
Carman [5] probabilistically classified the key-phrases
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The brief description of the
remaining performance metrics
for sponsored search is given
below:

1. Impression: Response of
search engine shown in SERP
against a user query

2. Conversion: Online purchase
made by consumer

3. Cost-per-click (CPC): The
amount billed by search engine
to an ad agent for each user
click

4. Sales revenue: Revenue
generated by the advertiser by
selling the products/items
online

5. Orders: The number of
orders from the advertisement
for that day for a given key
phrase

6. Items: Number of items
purchased from that
advertisement on that day for
a given key phrase from all
orders. One order could have
one or more items.

of a real time campaign into specific gender orientation
using Microsoft adCenter Labs Demographics Prediction
Tool. The authors infer the gender of the searchers
based on the search query. Their result shows that
gender specification of key-phrases has significant
effect on SEM performance and identifies the
importance of personalization of web results.

Though the aforementioned research [5, 7] discuss the
effect of gender orientation and brand effect on the
users’ online searching behavior, they do not
investigate the interaction effect of the combination of
gender and branding focus of terms in key-phrases on
sponsored search campaigns. This is important to know
as the results help retailers to identify whether the
gender difference with branding focus affect advertising
cost and profits by means of increased personalization
of the web search results.

Research Question

Our research question is: Is there any significant
difference in the CTR of sponsored search results based
on gender differences of branded and unbranded terms
in key-phrases?

To investigate our research question, we created two
classifications of key-phrases: Branded key-phrases
and Unbranded key-phrases. The branded key-phrases
are associated with the textual representation of brand
names while the unbranded ones are key-phrases
without accompanying brand names. In addition to the
brand related classes, we have generated three
different categories based on the gender orientation of
the key-phrases:- female key-phrases, male key-
phrases and neutral key-phrases re-using the data
generated in prior research [5]. Taking the union of the
categories formed on brand effect and gender
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difference, we have six different gender-brand classes
of key-phrases. We are evaluating the effect of these
six categories on the number of users’ clicks. The goal
of most SEM campaigns is to get clicks on the
hyperlinks of ads shown in SERP. The clicks identify the
critical user behavior showing potential interest in
search engine results.

As positive brand image has a dramatic effect on
consumers’ interests in advertisements and purchasing
behavior [7], we believe that the gender categories
mentioning brand name will result in more clicks than
the gender-unbranded counterparts. Moreover from the
prior work [10], we observe that female consumers
prefer lesser purchasing risk. Therefore, it leads us to
assume that female_branded category will generate
more clicks than the other gender categories. Based on
the research question and the stated assumptions, we
develop the following hypothesis:

Hypothesis 01: There will be a significant difference in
the number of clicks based on specific gender
orientation of branded and unbranded key-phrases.

There are other metrics (e.g., impression, conversion,
sales revenue, cost-per-click, orders, items etc.) that
measure the sponsored search campaign performance.
Due to space constraint we limit our study to evaluate
the effect of the combined gender-brand difference on
the critical metric of users’ clicks.

Data

We have used a rich dataset that contains records of
the sponsored search advertisement efforts by a major
US retailer during a 33-month period, spanning 4
calendar years, from 30 September 2005 to 09 June
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Key-phrases Count
Branded 2655
Unbranded 36917

Table 1. Actual count of
branded and unbranded key-phrases
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Figure 2: Histogram plot of
the log transformed data

Gender of Count
user

Male 10860
Neutral 19495
Female 9217

Table 2. Actual count of different

gender category of

users

2008. There are approximately 7 million daily records
from nearly 40,000 key phrases. There is a unique
record for each key phrase for a given day. Table 1
shows the actual count of branded and unbranded key-
phrases while Table 2 displays the gender count.

The legend of the data log used in this research is
provided in Table 3. From Table 3 we constitute six
classes of key-phrases: female_branded (F_B),
female_unbranded (F_UB), male_branded (M_B),
male_unbranded (M_UB), neutral_branded (N_B) and
neutral_unbranded (N_UB).

Attribute Description

Ad Identified with unique id

Key-phrase Key-phrase that triggered the
advertisement

Average Number of user clicks averaged over

Clicks the days grouped by distinct ad

Classification Gender orientation of the key-

phrases

Client Brand =0 for unbranded key-phrases.
Phrase >0 for branded key-phrases

Table 3. Fields and descriptors of the data log

Methodology and Results

Once six categories were constructed, we imported the
data into SPSS. In SPSS, we aimed to test our
hypothesis using one way analysis of variance (ANOVA)
procedure among six groups to test the differences
between the means of clicks among the six categories.
However, our data follows the power law distribution
and hence is not multivariate normal. We used the log
transformation /og(variable+0.5) to make the data
normal before conducting the ANOVA test. The data is
successfully normalized by means of log transformation
as shown in Figure 2. The approximate straight line
representation of normal Q-Q plot shown in Figure 3
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also establishes the view of normality of transformed
data.

The result of ANOVA test shows that there is a
significant interaction between number of clicks and
gender-brand classes (F(5) = 88.1 with p-value = 0) as
shown in Table 4. We observe that there is at least one
category which is significantly different from other
categories in terms of number of clicks. The result in
Table 4 supports our research hypothesis.

Sum of df Mean F Sig.
Squares Square
Between | 1115.43 5 223.085 | 88.13 | 0.00
Groups
Within 59430.03 | 23478 | 2.531
Groups
Total 60545.45 | 23478

Table 4. The result of ANOVA test

We use the Games-Howell test with the evidence of
non-homogeneity of variances for post hoc analysis.
Table 5 provides the evidence of non-homogeneity of
variances. The significance level of Levene’s statistic
should be greater than 0.05 for satisfying the condition
of homogeneity of variances. So, we follow the test of
equality of means where the Welch statistic value is
significant as observed in Table 6. Our data follows the
equality of means assumption.

The result of post hoc analysis is presented in Table 7.
It is seen from the magnitude of reported T-values that
female_branded and neutral_branded categories
separately have a significant difference in number of
clicks with all of the remaining categories.

Figure 5 shows the means of clicks generated in six
categories in the perspective of original data. It is
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Normal Q-Q Plot of Log_Clk

o

Observed Value

Figure 3: Normal Q-Q plot of
transformed data

Levene dfl | df2 Sig.

Statistic

54.234 5 23478 | 0.00
Table 5. Non-Homogeneity of
Variances test

Welch df1i df2 Sig.

Statistic

76.187 5 824.96 | 0.00

Table 6. Equality of means test

worth noticeable that female_branded class will

generate most number of clicks. This could indicate that

branded key phrases are much more focused and

worthwhile targets for attracting potential female online

consumers to a Web site.

M_B | M_UB NB| NUB| F B|F_UB
M B X 2.76 | 5.08" 0.52 7.6° | 0.86
M UB| 2.76 x| 16.2° 10.8" | 12.3" 8.3"
N B 5.08" | 16.2" X 11.6" | 5.13" | 12.17
N UB| 0.52| 10.8° | 11.6 x| 10.4" | 1.58
F B 7.6" | 12.3"| 5.13" 10.4" X | 10.7"
F UB 0.86 8.3" | 12.1" 1.58 | 10.7" X

Table 7. Magnitude of T-values between different categories.
The significance among the categories are shown by asterisk
(*) notation

Discussion and Implications

In this research, we investigate the combined effect of
gender orientation and the branding focus of the key-
phrases on user’s behavior in search engine marketing
campaigns. The study with six different gender-brand
key-phrase categories highlights that brand focusing of
key-phrases produces more clicks with female and
neutral gender orientation.

The gender orientation of key-phrases is investigated
as an aspect of human information processing and
personalization [5]. Intuitively, growth in personalized
results leads to increase in marketer’s revenue.

This research shows that key-phrases with more
personalization (female) offers better result if the key-
phrases are focused with brand effect unlike the
previous study [5] done without considering branding
focus. This in turn also implies that women shoppers
might perceive less risk for branded advertisements.
Another major finding is that male consumers may not
differentiate between the branded and unbranded
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products unlike female counterparts as there is no
significant difference (i.e. T-value = 2.76) observed
between M_B and M_UB categories in Table 7.

1.004

Mean_of CLK

T T T T T
MmB M_UB N_B N_UB FB

Gender_brand

Figure 5: Bar chart representing means of clicks in each
category

From the perspective of human information processing,
our result highlighting the differences between male
and females in terms of the information gathering and
processing behavior. Our result shows that in
sponsored search, female users are more inclined to
click on the branded advertisements relative to males.
The theory of social categories [1] indicates that female
gender orientated phrases perform better with branding
focus (i.e., in less risk perceiving shopping
environment). But there is a limitation in cultural bias
as the trend depicted by our result is applicable to US
searchers only.

Regarding practical significance, results show that
branded phrase with female gender orientation
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generates higher mean clicks. This implies that to
gender target key-phrases, a retailer should include the
relatively niched female oriented key phrases common
to branded queries along with the generic phrases for
unbranded queries in keyword advertising campaigns.

Conclusion

The results of this research conclude that branded key-
phrases with female gender orientation generates more
clicks. This helps the retailers to personalize the web
search results to improve the overall searching
experience. It is beneficial for retailers to devote
resources, create ad recommendations, and leverage
the brand image or reformulate the marketing
strategies targeting the female gender oriented key-
phrases.

We restrict the combined effect of brand and gender
orientation to CTR, but there are other metrics such as
impressions, CPC, sales revenue, conversions, orders,
items etc. to measure the performance of user’s
behavior in sponsored search. In our future work, we
will investigate the combined gender-brand effect on
these remaining metrics.
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