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Online Retailer Service: IT Features and Price Dispersion

Abstract
It has been theorized that the online environment has lower search costs due to the ease of
comparing prices across various retailers. However, recent empirical evidence has shown
that despite potential lower search costs, prices for homogeneous goods do not converge;
instead, price dispersion, the distribution of prices across vendors, is greater online than
offline (Smith et al., 2000). It has been argued that access to information facilitated by
e-business technology has shifted the consumer’s role from a passive receiver of products
to that of an active member in defining and creating value. Consequently, in order to
attract new customers and improve customer loyalty and profitability, firms are utilizing
consumer-provided information to more effectively personalize the user’s online
experience. In this paper, we examine certain features of online service. In particular, we
review personalization factors and their association with a firm’s ability to charge a price
premium. Our empirical examination includes analysis across 79 online retailers for 17
products including books, compact discs (CDs), and personal digital assistants (PDAs).
Our results indicate that the implementation of certain user-interaction features and
information are positively associated with personalization. An interesting finding is that
while product information is negatively associated with an online retailer’s price
premium, increased personalization is positively associated with price premiums for

books and PDAs.



Introduction

Different prices charged for the same goods by different sellers is referred to as “price
dispersion”. Price dispersion is important to study as it can significantly affect consumer and
producer behavior; indeed, it may imply potential gains to firms through decreased consumer
search. The existence of price dispersion has been widely studied across various environments
including environments conducive to perfect competition (Pratt et al., 1979; Dahlby and West,
1986; Sorenson 2000). Studies have shown that in frictionless e-commerce, prices for identical
products sold by different online retailers are expected to converge (Bakos, 1997). However,
recent empirical studies show that such a scenario does not exist. Such evidence of price
dispersion in online markets may challenge the hypothesis that e-commerce leads to increased
market efficiency through reduced search costs. Indeed, while several studies have shown that
price dispersion exists online (Brynjolfsson and Smith, 2000; Clemons, Hann, and Hitt, 2002),
few have explored the information technology (IT) features that a firm may implement towards
better online service; such features would consequently encourage less price comparison by
consumers. Hence, we examine various factors that may be associated with online search costs,
and their subsequent effect on price. By examining these online features, we seek to provide
insight into how a firm can better design their website to enhance customer value and therefore
charge price premiums. While price premium is not necessarily a signal of financial success, it
has been asserted as a sign of market power (Gazzale and Mackie-Mason, 2000).

Incomplete information is the most often cited theoretical explanation of price dispersion
(Stigler 1961). Subsequently, researchers have modeled price dispersion as an equilibrium
outcome by incorporating the cost of locating information. For example, price dispersion occurs

when consumers find that the effort involved in finding the lowest-priced product outweighs the



cost savings. It follows, therefore, that by decreasing search costs, or the costs of locating price
information, price dispersion should be reduced. In this paper, we examine various factors that
potentially affect search costs and the corresponding effect on price premiums.

While incomplete information is one theory for the existence of price dispersion, other
explanations have been offered: Fishman (1992) suggested that staggered price setting due to
menu costs could be a source of price dispersion, as some sellers may not be able to adjust prices
as quickly as others. Dana (2001) suggested that demand uncertainty and costly capacity
coupled with presetting of price may drive price dispersion. It is worth noting that Dana’s model
is based on the assumption that prices are rigid, which is in contrast to the online environment.
Nonetheless, following Dana’s explanation, as a market becomes more competitive, prices
become more dispersed. Price discrimination is a third possible explanation of price dispersion:
Price discrimination is the practice of charging different prices to different consumers according
to their willingness to pay; such a trend is shown to exist in the online travel agent market
(Clemons, Hann, and Hitt, 2002), as well as the Italian grocery market (Giuletti, 1999). Lastly,
differential services, or unmeasured heterogeneity in seller attributes, may lead to price
dispersion in markets for homogenous goods (Brynjolfsson and Smith, 2000; Sorenson, 2000).
To our knowledge, this current research is the first to quantify various online retailer website
features assess their impact on price dispersion.

While several theories of price dispersion exist, empirical evidence to support our
understanding of what drives online price dispersion is scarce. Prior empirical studies focus on
only a few classically measured factors, such as product heterogeneity (Clemons, Hann, and Hitt,
2002; Dahlby and West, 1986; Erevelles, Roland, and Srinivasan, 2001; Giuiletti, 1999; Pratt,

Wise and Zeckhauser, 1979; Smith et al., 2000; Sorenson, 2000). In this study, we extend prior



work, which identified the presence of online price dispersion and suggested possible
determinants related to seller-side attributes (Brynjolfsson and Smith, 2000; Smith et al., 2000).
To date, how companies manage price dispersion remains unclear. Therefore, our research tests
the suggested theory that online firms can influence search costs and consequently induce price
dispersion through various information systems factors.

In the next section, we review and discuss prior literature and theoretical foundations
relevant to our work. In section three, we present the research model framework and discuss the
hypotheses. In section four, we explain the data and measurement. In section five, we present
the analysis and results. In section six, we discuss the results and their corresponding

implications. We then conclude the paper and offer direction for future research.

2) Prior Literature

The increased access to information facilitated by Internet growth has received the
attention of researchers. It has been argued that this increased access to a large number of
consumers may lower online search costs (Bakos, 1997). This is because while conventional
retailers are usually unwilling to provide many price quotes when contacted, prices are available
online through shop-bots or price comparison web sites, such as DealTime.com, BizRate.com,
and MySimon.com (Sorenson, 2000). Hence, the growth of online retail has provided a great
resource for studying the existence of price dispersion.

Many researchers have studied consumer search costs in commodity markets, where all
sellers offer identical products such as books, compact discs (CDs), computer hardware,
computer software, personal digital assistants (PDAs), and video games. For example,
Brynjolfsson and Smith (2000) and Clay, Krishnan, and Wolff (2001) empirically illustrate that

price dispersion exists online in the book industry. While these studies have enriched our



knowledge regarding the degree of price dispersion and possible explanations for price
dispersion, the focus of most of these studies have been on a given product category, such as a
books or CDs. Notwithstanding this, it is recognized that determinants of price dispersion may
differ among various product types (Brynjolfsson and Smith, 2000; Clay, Krishnan, and Wolff,
2001). In this study we examine price dispersion in three product categories: books, CDs, and
PDAs. In choosing to focus on these particular product categories, our aim is to explore the
association of online service factors to price dispersion as it compares across products of varying
characteristics that are consistent with prior theory (Peterson et al. 1997). Such variations
include frequency of purchase, price, degree of heterogeneity in consumer taste, and variance in
consumer-profiling with regard to their sophistication and knowledge about the relevant product.
Previous online price dispersion studies often focus on higher-level determinants, such as
brand recognition or a consumer’s previous experience with an online retailer (Brynjolfsson and
Smith, 2000). The need to understand lower-level firm-specific features that may enhance
service quality and their association with price has been identified in prior research (Sorenson,
2000). In this study, we examine some of these factors, i.e. features offered by the firm to
enable consumer interaction with websites, as well as online personalization of information.
When we speak of personalization, we speak in terms of the definition provided by Nunes and
Kambil (2001): “The process of gathering information explicitly or implicitly about a customer,
which enables the firm to target products or recommendations that best match the consumer
tastes.” Thus, the value of personalization to customers may potentially depend upon their
loyalty to the site. For example, personalization features based on past purchases by a customer
are enriched for a given customer only if he/she continues to buy from the same site. However,

our study does not examine personalization from a consumer perspective, but rather from a firm



perspective. We examine how IT features implemented by online retail firms on their website
comprise personalization, and how such a bundle of personalization features is associated with
price dispersion. Previous studies have analytically examined the effect of online
personalization on consumer preferences (Farag and Van Alstyne, 2000). However, none of the
prior studies of online price dispersion have attempted to empirically measure IT features of a
website. This research is the first to introduce a set of metrics for assessing some of these
unmeasured online service factors related to website features. Specifically, we test the
hypothesis that the use of IT website features (such as personalization, user interaction, and

product information offerings), are associated with a firm’s price premium.

Theoretical Foundations

Although e-business has shown some promise, the post “dot-com-boom” era finds firms
struggling to find the right combination of attributes of e-business infrastructure in order to
succeed. What constitutes a successful e-business infrastructure is still widely debated; yet, the
importance of such an infrastructure on the future of businesses remains unquestioned (Weill and
Vitale, 2001). Through case studies, Weill and Vitale (2001) identified the collection and use of
a reliable customer database as one of the most important infrastructure services for
understanding and responding to the customer. In this paper, we explore how firms can use
their customer information to better understand customer needs. By tailoring the presentation of
product and price information on their websites, firms can personalize the online shopping
experience for each customer and earn premium prices for their goods.

Online consumers face two types of search costs: 1) the costs of obtaining price

information, or the cost of price comparison across web sites, and 2) the cost of obtaining



product-characteristic information, or the cost of finding a product that fits the consumer’s
preferences within a website (Bakos, 1997). The exact relationship of price and product search
costs to equilibrium prices is still unclear (Harrington, 2001). However, firms can potentially
influence these search costs through their online features. In online purchasing, for example,
many firms do not show the full price of a product, including shipping and taxes, until the credit
card information is entered. In such a case, the cost of obtaining price information is high. We
believe that underlying IT system design can influence search costs associated with price and
product information. For example, the use of collaborative filtering is an attempt to decrease
product information search cost by personalizing the product information presented to the user.
Such an attempt is consistent with known information of the product and user expectations
(Shardanand and Maes, 1995).  Firms can implement various service offerings via their IT
system in an attempt to alter price search costs and product search costs. These service offerings
include product information, personalization, and user interaction. Price premium is the primary
dependent variable of interest; indeed, it has been used as a proxy for market power in past
studies (Diamond, 1985; Stiglitz, 1989). The rationale surrounding the use of price as a proxy is
that if a consumer values an e-business offering at a price level such that the firm does not need
to discount its prices, such value potentially signals a successful business model. However, we
fully recognize that price, in and of itself, is not a signal of financial success. However, the
spread of prices across homogenous product offerings is a sign of market inefficiency; it is the
use of IT as the source of this inefficiency that we investigate in this paper. Table 1 summarizes
the factors examined in our study along with descriptions and variable names. We address each

of these factors individually in our hypothesis section.



__SeeTable1

3) Research Model and Hypotheses

The first stage of the model investigates factors that enhance personalization. In order to
lead the competition in electronic marketplaces, firms may attempt to differentiate themselves
through methods used to present product information and price information. For example, many
online retailers make all of their product information readily available to consumers. In the case
of book online retailers, for instance, it is common to find pages of information about a certain
book on an online retailer’s website. Product information may be more useful, however, when
firms utilize IT to capitalize on personalizing the shopping experience. Lynch and Ariely (2000)
found that increasing the ease of cross-firm price comparison only increased consumer price
sensitivity for products (in their case wines) common to many stores. However, for unique
products, cross-store comparison had no effect on price sensitivity. IT infrastructures can
convert the product information into useful information for consumers. Personalization features
of online retailers typically work through mechanisms such as collaborative filtering
(Shardanand and Maes, 1995). These features are often built on pattern recognition methods
used to identify and extrapolate from trends in customers’ choices, information usage, and/or
demographics (Nunes and Kambil, 2001). Thus, we expect that the more product information
and customer information an e-business has available in their infrastructure, the more
personalization they may offer their consumers. In fact, company case studies have suggested
that as a firm’s consumer database grows, the companies move from rules-based data mining to
collaborative filtering systems in order to better deal with increased information (Kroll, 2001).

Thus, Hypothesis 1 follows:



Hypothesis 1(H1): A greater amount of product information is associated with a greater
amount of personalization.

It has been argued that customer-perceived value innovation is achieved through
improving performance on customer-identified objectives (Kim and Mauborne, 1997). By
encouraging user interaction through rating systems and comment sections, firms are able to
facilitate a dialogue with their customers. This dialogue provides customers a sense of
involvement and interaction in their shopping experience, and allows firms to monitor
characteristics and features that consumers deem valuable. Customer information is collected by
online retailers through user interaction. When customers store items for future purchase in their
shopping cart firms are able to deduce consumer preferences. Personalization technologies need
customer information along with product information, in order to make useful recommendations.
Thus, increased user interaction should give a strong foundation to collaborative filtering
mechanisms, allowing for greater personalization. Hypothesis 2 follows:

Hypothesis 2(H2): A greater amount of user interaction is associated with a greater
amount of personalization.

In the second stage, we examine how three factors of a firm’s website, namely
information, user interaction, and personalization, are associated with an increase in price
premium. We first examine the dependent variable of the first stage, personalization.
Personalization enhances value to consumers through improved information accuracy and
relevance for a given context. A possible explanation of the effect of personalization on price
is that it decreases the search cost of product information; in other words, we stipulate that when
buyers are provided with relatively accurate information by an e-business regarding which

product best fits their preferences, their incentive to search across other firms decreases. As a



consequence, personalization can lead to a firm’s ability to charge a price premium for products.
Amazon.com is a classic example of a firm that attempts to use personalization to drive down
product search costs. By gathering and using consumer data effectively, Amazon.com and other
firms attempt to present the products that most closely match customer needs. Thus,
personalization may decrease consumer search cost for product information, and therefore
increase price premium. Hypothesis 3 follows:

Hypothesis 3(H3): A greater amount of personalization is associated with a larger price
premium.

Next we examine the direct effect of product information on price premium. We believe
that product information presented in a firm’s website can have both direct and indirect effects
through personalization on price premium charged. It is likely that all of the product
information presented may not be relevant to what the user requests and may even lead to
information overload. Hence, increased dimensionality of product information presented may
lead to worse consumer decision-making and also increase consumer search cost for product or
price information. However, we expect that the indirect effect of product information on price
premium through personalization will be positive: more product information will enable firms to
better personalize the contents for a given user and, as a result, create a capacity for charging a
higher price premium as previously discussed. The key idea between the differences in the
direct and indirect effects of product information on price premium is that while people are not
qualified to deal with large amounts of product information, properly designed information
systems may be able to utilize such information to personalize the user’s content.

It has been argued in prior literature that the nature of price and product information can

significantly affect a firm’s ability to charge premium prices for its products or services (Bakos,



1997). Increased consumer search costs for pricing information has been shown to enable firms
to charge price premiums due to greater market power (Salop and Stiglitz, 1977). The opposite
is true for product-information, whereby easily accessible product information allows for a more
accurate assessment of what good best fits the needs of consumers. Therefore, decreased
consumer search costs for product information in electronic marketplaces have been shown to
increase market power, leading to increased price premiums (Bakos, 1997). Consequently we
suspect that an increase in the amount of product information provided by online retailers
increases product information search costs and therefore decreases price premiums. Hypothesis 4
follows:

Hypothesis 4(H4): A greater amount of product information is associated with a smaller
price premium.

Lastly, we examine user interaction. User interaction enables consumers to reveal their
preferences by exercising some level of control over the content of the site. Firms can then use
IT to target consumers with coupons and special offers aligned with their revealed preferences.
Such targeting can potentially increase customer loyalty. In addition, options to save preferences
may decrease consumer product information search costs, as products can be stored for future
purchase. It is worth noting that too much interaction can also annoy consumers and lead them
to switch to another online retailer. In assessing user interaction, we focused on transaction-
based items, including shopping cart and order history storage.  In focusing on transaction
based interaction items, we are attempting to focus on items central to the purchasing experience,
rather than tangential interaction items that may increase, rather than decrease product

information search costs. Thus, the potential decrease of product information search costs within
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a site brought about by increased user interaction may result in an increase in price premiums.
Hypothesis 5 follows:
Hypothesis 5(H5): A greater amount of user interaction is associated with a larger price

premium.

Product Category Differences

As noted earlier, we expect the effect that online service factors have on the online
shopping experience, and therefore the firm’s posted price, to vary across product categories.
Peterson et al. (1997) argue that the suitability for firms to use the Internet depends on the
products and services they sell. Thus, Peterson et al. classify products and services along three
dimensions: 1) Cost and frequency of purchase; 2) Value proposition; and 3) Degree of
Differentiation. The scale of each respective dimension is as follows: 1) low-cost, frequently
purchased goods (milk) to high-cost, infrequently purchased goods (stereos, palm pilots); 2)
Tangible or Intangible; and 3) High differentiation potential (wines, online newspapers) to Low
differentiation potential (stock market quotes, diamond of known color, weight, and clarity). We
build on this categorization in choosing our three products, and keep fixed the second two
dimensions of Peterson et al.’s classification scheme. Thus, we chose three tangible products
that across the entire category had a large potential for differentiation. The three product
categories we chose were: books, CDs, and PDAs. We controlled for degree of differentiation
across all the categories by gathering posted price data for specific books (e.g. Think and Grow
Rich is the same book regardless of where it is purchased from). Thus, while the degree for

differentiation is relatively high across the product categories, in that there are terrible books, and
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there are great books, similar with CDs and PDAs; this can be controlled for using specific titles
or model numbers.

The main difference of PDAs from books and CDs is that PDAs are higher priced and
less frequently purchased, relative to books and CDs. In addition, PDAs are more complex
products that may require user understanding of the various features as well as details in
compatibility with various computer applications. Books and CDs, however, fall into the same
product categories according to Peterson et al.’s (1997) classification, as they are both tangible,
relatively low cost, high frequency goods that across the product category have high
differentiation. However, there is a sub-element of product differentiation that comes into play
in product classification: uncertainty in consumer expectations. Books are classic commodity
products, and illustrate why previous studies have focused on the book industry (e.g.
Brynjolfsson and Smith 2000; Clay, Krishnan, and Wolff 2001). However, music products,
(CDs in our study) are more experience goods, as consumers often have a limited knowledge of
an entire CD’s content before purchase, (e.g. Gu and Hitt, 2001). Thus, once a specific book or
CD is chosen, the perceived quality of the product can have different levels of dispersion. We
expect, therefore, that the uncertainty of consumer expectations is higher in the case of music
(CDs) than books or PDAs, due to music being more of an experience good. In summary, the
categorization provided by Peterson et. al has helped us better classify the product categories that
we tested.

We tested our theory using review data of 10 books, 10 PDAs, and 10 CDs from
Amazon.com. For each product we collected the 60 most recent reviews and assessed the
variance across a five-point scale. The average variance across the books was 0.48. Similarly,

the average variance across the PDAs was 0.41. However, the average variance across the CDs
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was 1.54. A t-test confirms that the sample of CD variances was significantly different from the
sample of variances from books as well as PDAs at the p<0.001 level. In addition, previous
literature has suggested that preferences for music are less homogenous across a random group
of consumers than for books (Kroll, 2001). These empirical results support our theory that there
is a different degree of uncertainty in consumer expectations across the book and CD category;
this may be due to the more experience nature of CD products. Thus the difference in
uncertainty of consumer expectation in the CD category may pose a challenge to classic
personalization technologies, such as collaborative filtering, which try to identify common
threads from aggregated consumer preferences. There may be a need for personalization
technologies to be geared up for experience goods, such as music, to address the greater variance
in consumer preferences. Thus, Hypothesis 6 follows:

Hypothesis 6(H6): In more experienced based goods (such as CDs in our sample), a
greater amount of personalization is associated with smaller price premium.

In summary, we believe that by including books, CDs, and PDAs in our study, we are
able to “tease out” the potential structural differences, (if any exist), in the determinants of price
premium across product categories. In the following section, we describe our research setting to

test the model.

4) Data and Measurement

In this section, we describe the research site and data collection methods to test the
model. A schematic diagram of the conceptual elements of our research model is shown in
Figure 1. The model addresses the research questions related to the direct and indirect factors

affecting online price premium. Past researchers have approached the study of macro-variables,
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such as price, through the use of an intermediary variable in a two-stage model (e.g. Barua,
Kriebel, and Mukhopadhyay, 1995). We follow this approach, and utilize personalization as the
intermediary variable to understand price premium determinants. Personalization was
hypothesized to be the mediating variable, as it takes raw product and consumer information and
converts it to targeted, user specific information steps. We test for Personalization as the
mediating variable using a three-step mediation test suggested by Baron and Kenny (1986).

The Sobel test statistic produced with our data sample is 1.97, which is significant at the
p<0.05 level. Thus, the indirect effect of information on price premium via the personalization
variable as the mediator is significantly different from zero.

Research Site and Data Collection

Our research setting spanned across 27 online book retailers, 27 CD retailers, and 25
PDA retailers. Data was collected across 6 books, 5 CDS and 5 PDAs. In our data collection
process, we collected both cross-sectional and longitudinal data from a variety of sources.
Control variable data was collected from Google.com and BizRate.com. Website feature counts
were collected directly from the online retailer websites. This study uses a time-slice of the
cross-sectional data to explore the influence factors on price levels as well as the factors that

indirectly affect pricing through personalization.

Exploratory Research

With the help of groups of online consumers, we first identified characteristics of the
online shopping experience that are perceived as valuable by consumers. Our exploratory
research involved several focus groups of MBA students who shopped online. A major purpose

of these groups was to identify factors that customers deemed to be of value.
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The focus groups revealed that online retail customers derive value from information
provided in various ways, whether it be product information, personalized information, or stored,
interactive, transaction information. At the time of the study, online personalization, user
interaction, and product information were not yet tested in the literature; consequently, robust
scales did not exist to guide the measurement process. Therefore, we created a set of attribute
measures to assess these variables; these measures are grounded in theory introduced in prior
literature. First, we based personalization feature counts on psychology literature demonstrating
that when a person perceives that another entity is familiar with them, the person increases
compliance behavior (Berscheid and Walster, 1978) as well as reciprocal positive feelings
(Curtis and Miller, 1986; Drachman, de Carufel, and Insko 1978; Jacobs, Berscheid and Walster,
1971; Regan, 1976). Second, we based user interaction measurement on media richness theory
literature: media richness refers to a medium’s relative ability to communicate a message (Daft
and Lengel, 1986). According to media richness theory, online interaction should provide users
richer capabilities than classic catalogues with pictures and text (Palmer, 1997). Thus, we
attempted to assess the richness of the medium through interaction functionality provided for the
consumer. Third, we based product information measurements on literature that shows that
locating high-quality information within the computer-mediated context is important (Hoffman
et al., 1995) and providing high-quality information directly related to a product’s salient

attributes enhances consumer response (Alba et al., 1997).

Methodological Steps Taken to Assure Rigorous Results

The research team was composed of five student members who collected field data across

79 online retailers. Each research member was given the same document that described the
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features to be assessed at each website. The aim was to make the data collection as objective as
possible, therefore all of the measurements were either binary (access to book excerpt? (yes/no)),
or were objective counts of website features (how many times does the user name appear on the
home page after having logged in?). For each online retailer, feature assessments were gathered
across different book, CD, or PDA offerings. In addition to the measurements being as objective
as possible, several other data collection parameters were controlled to assure rigorous results.

These environmental controls include:

e Location—All research members sat in the same computer lab, and used the same
computer model to collect the data.

e Time—All research members collected data at the same time and days each week, four
times a week over a two-month period, from early June 2001 through July 2001

e Who measured—the research team members stayed consistent. The average interrater
reliability across all the factors was 0.92, well above the threshold recommended by
Nunnally (1967).

o Websites visited—all research team members assessed all the websites, in the same order
as the other members. The order of assessment was randomized each day, such that a
different company was the starting point each day. However, each research team
member assessed the same company at the same time.

e Indications of data quality — Weekly measures of interrater reliability were assessed to
confirm that research team members were consistent in the measurements. The interrater
reliability for each of the three main website factors, i.e. personalization, product
information, and user interaction, 0.86, 0.98, and 0.93, respectively.
Choice of Online retailers

We chose the top 30 rated online bookstores, CD retailers, and PDA retailers according to
BizRate.com; BizRate.com surveys online retailer customers and asks them to evaluate online
retailer services. BizRate.com maintains online ratings by allowing consumers to complete a

satisfaction survey upon purchasing a product online. Numerous price comparison portals, as

well as online retailer sites refer to BizRate.com’s ratings; thus, we use the mean rating in several
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categories as popular indexes of online retailer heterogeneity factors. The running means of ten
aspects of online retailer service, evaluated with a ten-point scale, are posted on BizRate.com’s
website. From the overall customer satisfaction rating, the top 30 sites in customer satisfaction
were chosen.
Choice of Products

In order to avoid any bias from product choice, we selected and controlled for books,
CDs, and PDAs from various topic areas. The range of books, CDs, and PDAs were used to
separate out any product-specific bias effects. In the case of books, for example, we used titles
that included a New York Times Best-Seller, a best-selling Java development book, a high-
selling business book, and a number of less popular cooking, home-improvement, and
philosophy texts. We chose such a range to avoid special pricing that occurs across certain
classifications, for example, the New York Times Best Seller list. The five CDs ranged from
classical to top-40 and from rock to jazz. The PDA’s ranged across different manufacturers,
from the least expensive to the most expensive models. In addition, to assess whether companies
subsidized one product, and charged a premium for others, we also randomized bundles of book
products, and used the price premium on the bundle as a dependent variable.
Pilot Study

An initial pilot test was done where each site was rated twice over the course of one week
in order to clarify ambiguities and assure consistency across the research team. The point of
using items based on feature counts was to create a set of objective measures. For example,
there should be no discrepancy in the number of times a name appears on the homepage after a
user has logged in. By comparing the variance in response, the pilot test was designed to isolate

counts that were treated differently across research team members or were otherwise unclear. To
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ensure that the items measured the appropriate constructs, the construct validity of each item was
examined. Kerlinger (1978) cites two methods of construct validation: (1) correlations between
total scores and item scores and (2) factor analysis. The first approach assumes that the total
score is valid; thus, the extent to which the item correlates with total score is indicative of
construct validity for the item. Each research team member collected items that related to the
construct as a whole, or feature counts. For each of the three constructs of Personalization,
Product information, and User Interaction, a group of students rated each site in our sample on a
1-10 scale. The mean across these 46 student counts was calculated. ~We then used these
average ratings as the total score for each of the three main constructs. We assessed the degree
to which the items correlated to the total score across companies while maintaining the
assumption that the overall ratings were valid. Items were eliminated if their correlation with the
global item score was below 0.4. Since there is no acceptable standard cutoff, we chose a cutoff
of 0.4 because it is a comparable cutoff to those used by other researchers (Doll and Torkzadeh,
1988; Ives et al., 1983). The correlations with the corrected item total (r>0.4) were statistically
significant (p< 0.001). Thus, the cutoff was considered high enough to ensure that the items
retained were adequate measures of the e-business infrastructure constructs. This criterion
enabled the researchers to reduce the 18 collected items to 13 useable items. All items were
normalized to a standard 0-1 scale for factor analysis. These 13 items combined into the final 3
independently assessed e-business factors used in the study. The three factors had acceptable
reliabilities (Cronbach’s alpha) as shown in Table 2.

See Table 2
5) Construct Measurement and Definition

Factor Analysis
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A total sample of 402 observations across the product types (27 book retailers, 6 books
per firm, 25 PDA retailers, 5 PDAs per firm, 27 CD retailers, 5 CDs per firm) was examined.
The data was examined using principal component analysis as the extraction technique. Eighteen
items were factor-analyzed using a varimax rotation. The goal of the factor analysis was to
extract independent attributes that aligned with theory and contributed to the online consumer
experience. Following an approach used by previous researchers, we dropped items with
multiple loadings across factors during the iterations of the factor analysis (Doll and Torkzadeh,
1988). Thirteen items loaded unambiguously on three factors; these results are shown in Table
3. These factors were interpreted as personalization, user interaction, and product
information.

Reliability of the overall scale, as well as the individual factors, exceeded the accepted
threshold of 0.70 (Nunnally 1967). The 13-item scale had an overall reliability of 0.7821. The
reliability of each factor was: 0.9327 for Personalization, 0.8546 for User Interaction, and 0.8182
for Information.

__ _SeeTable3
Variables Definition in Empirical Model

The following variables were used in our analysis:

Personalization: As shown in Table 3, the personalization construct of an online experience is
measured using five separate items:

(1) The number of times the user is referenced by name upon login

(2) The number of functionality changes before and after the user logs in

(3) The total number of links targeted to the user on the product page

(4) The number of customer reviews, and
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(5) The number of customer-rating reviews
The first item, references to the user by name, included addressing the user by first name (“Joe”),
last name (“Mr. Smith”) and full name (“Joe Smith™). The second item, functionality changes,
included new features such as a “wish list” or a gift-registry that are presented to the user upon
logging in. The third item, links targeted to the user, included pointers to products bought by
consumers who had bought the same product as the current user; also included were pages that
were made “for you” by the firm. The fourth item includes the total number of customer reviews
presented to the consumer of each product, and the fifth item is the total number of customer
ratings of reviews that were presented to the customer. At the time of the study, the research
team noted that the reviews and ratings presented were different to different users for the same
product, which is why the reviews and review ratings were included in the personalization
measure. As noted earlier, these features are grounded in psychology literature that suggests that
remembering and using consumer names and likes is important (e.g. Futrell, 1988; Marks, 1991).
Literature in applied sales has also emphasized that customer name and preference recognition
should result in increased sales (Levy and Weitz, 1992; Witsman, 1987) and increased
familiarity (Berscheid and Walster, 1978). Personalization is, in essence, automated familiarity
with a consumer. Since features such as using a person’s name have been shown to increase the
perception of familiarity, we expect personalization will increase, as well. The items aggregated
for the personalization factors are largely objective counts. For each item, several of the research
team members independently measured each site across several product offerings. The final
personalization score for each firm’s product offerings were obtained by averaging the
independent assessments for each count. The interrater reliability index of 0.86 for this measure

was well above the threshold recommended by Nunnally (1967).
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User Interaction: The user interaction factor measures the degree to which the consumer is able
to see and interact with information about themselves and their transactions. As shown in Table
3, the user interaction construct of an online experience is measured using a summation across
two separate items:

(1) Can a customer store products in a shopping cart? (0/1)

(2) Can a customer store and access previous order information (credit card used, shipping
address, products purchased)? (0/1)

In focusing on the interaction of the shopping cart and the order history, our goal was to examine
transaction-based interactions. Previous case studies have suggested, but not robustly shown,
that allowing consumers to interact with account information, shopping carts, and previous order
history enhances online customer service (Palmer, 1997). The final score of each firm’s user
interaction offering was a summation across the two features; thus a firm could receive 0, 1, or 2,
depending upon which of the two features the firm had made available, if any. The interrater
reliability index of 0.98 for this measure was also well above the threshold recommended by

Nunnally (1967).

Information: The information factor measures the level of product information provided by the
firm to consumers on the products in which they are interested. Previous research suggests that
successful sale of products online relies on ample product information (Palmer 1997). In
assessing product information, research team members counted the total number of information
features that a firm had out of a list of six possible information features. Included in this list are
the following:

(1) A list of 4 or more product attributes

a. In the case of books, this list was
1. Dimensions
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ii. Publisher
iii. ISBN
iv. Available Editions
b. In the case of CDs, this list was
i. Number of Media/Number of Discs
ii. Release Date/Street Date
iii. Label
iv. ID Number (ASIN/ CDU Part#)
c. Inthe case of PDAs, this list was
1. Maker (Palm, Compagq, etc.)
ii. Operating System (Palm O/S, Windows C/E)
iii. Memory
iv. Manufacturer Part Number
(2) Table of contents
(3) Book excerpt/CD sound clip (not used in PDA metric)
(4) Reviewer Information
(5) Site-provided product review

(6) Full product pricing information on product page (rather than partial price information
until the product is put in the shopping cart)

The overall information score is a count of the total available information features, with the
maximum possible score being six. The interrater reliability index of 0.93 for this measure was
also well above the threshold recommended by Nunnally (1967).

Control Variables

Previous research has stipulated that various factors, including: for brand equity; customer
satisfaction with shipping and handling; and ease of use of their shopping experience, affect
price dispersion (Smith et al., 2001). Thus, we control for these various factors in our

assessment of online service characteristics:

Ease of Use and Shipping and Handling: Both consumer-rated ease of website use and
shipping and handling satisfaction of online stores were gathered twice a week from
BizRate.com. Upon purchasing a product from an online retailer, consumers are presented a

pop-up window to rate various aspects of their online shopping experiences on a scale of 1-10;
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BizRate.com averages this data across all consumers that have to date rated the store. Among
the factors that a consumer is asked to rate is:
1. Ease of Use of Website (This is asked of the consumer immediately following the
purchase)
2. Satisfaction with Shipping and Handling (This is asked of the consumer several weeks
after the purchase)
Brand: Brand is a categorical variable, extended from that used in prior studies (e.g.
Brynjolfsson and Smith 2000). Table 4 outlines the coding of the categorical brand variable.
__ SeeTabled4
Book/CD/PDA Type: Since the ratings were done across several books, CDs, and PDAs, we
controlled for which book/CD/PDA was being rated by a categorical variable to assess if firm

differences also differed across book/CD/PDA type.

Number of Links: The number of external links refers to the number of other web sites that
have links to the particular online retailer website. It has been argued that an increased number
of external links represents greater potential traffic to a website, and therefore greater presence
across the Internet (Bradlow and Schmittlein 2000). Hence, we use the external number of links
as a surrogate measure of the popularity or presence of a given online retailer in our analysis.
The number of links was assessed through Google.com, which will allow you to enter a
Universal Resource Locator, (URL), and will retrieve the number of other sites that link to the

given URL.

Dependent Variable
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Price Premium: Price premium measures the amount that the total price of purchasing a product
from a retailer exceeds the minimum price charged across all retailers for that specific good.
Model results shown in Table 9A use total product price including shipping and handling cost;
where the standard shipping option of 3-7 business days was chosen across all sites. Model
results shown in Table 9B use product price premium, not including shipping and handling cost
as the dependent variable. In some cases there was a price dispersion of up to $15.00 for the
same standard shipping option, suggesting that some firms are attempting to hide the price
premium they are charging in the shipping charge. This dispersion of standard shipping costs
validates Brynjolfsson and Smith’s 2000 finding that shipping price is negatively associated with
repeat purchase behavior. Price information was gathered for each site by the research team at
the same time that the qualitative rating assessments were gathered.

A correlation matrix of variables, as well as means and variances is shown in Table 5. In
addition, the magnitudes of price dispersion across product categories are shown in Table 6.

see Table 5 and Table 6

6) Data Analysis

In this section we describe the key data analysis procedures.
Model Specification

We analyze a linear specification of the model, allowing us to explore the additively
separable and linear effects of e-business factors on price premium. Note that we control for
retail price in model (2), to explore price premium relative to the good’s retail price. The
empirical models, representing two stages of research, are shown below:

Personalization = o, + 0, *(User Interaction) + o;*(Product Information) + o,*(Ease of Use)

+ 04*(Brand) + os*(Book Type/CD Type/PDA Type) + os*(Number of Links) +&; (1)
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Price Premium = o, + o,*(Personalization) - oz*(Product Information) + oy*(User
Interaction) + as* (Ease of Use) + 06*(Shipping and Handling) +o;*(Brand) + os*(Retail
Price) +0o*(Number of Links) +&; (2)

As discussed earlier, Books, CDs, and PDAs may be significantly different across various
product attributes and customer buying frequencies; therefore, we tested for structural
differences across these product characteristics using the Chow test (Chow, 1960). The results of
the Chow test for CD ratings and book ratings produced an F-statistic of 9.46 (p <0.0005); such a
result asserts a structural difference in the linear model with the pooled CD and book data. The
Chow test for CD ratings and PDA ratings produced an F-statistic of 12.40 (p <0.0005); such a
result asserts a structural difference in the linear model with the pooled CD and PDA data. The
results of the Chow test for CD ratings and PDA ratings produced an F-statistic of 17.44 (p
<0.0005); such a result asserts a structural difference in the linear model with the pooled book
and PDA data. Consequently, the data across three product categories were analyzed using
separate models. This provides some evidence and support to our last hypothesis that the nature

and effect of product categories may vary across product types.

Estimation Procedures

The model parameters were estimated using ordinary least squares (“OLS”). Standard
assumptions of these estimators were tested. In testing for heteroskedasticity, White’s Test
(White 1980) produced a p-value of 0.4022 for model (2), the price premium model, indicating
heteroskedasticity is not an issue, as we fail to reject the null hypothesis. In the case of model

(1), White’s test produced a p-value of 0.019; therefore, we reject the null hypothesis. To
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resolve the issue of heteroskedasticity in model (1) we used White’s corrected standard errors
(White 1980). The resulting regression showed no change in the coefficients, only the residuals.

Multicollinearity refers to significant correlations among the independent variables. In
our model, it may be argued that independent variables such as raw product information and
personalization are correlated. Hence, it is important to test for any significant multicollinearity
effects on the parameters in our models. The effect of multicollinearity in the above model was
evaluated by computing the Variance Inflation Factor (“VIF”) for each independent variable.
The mean VIF for the two models in our analysis were 2.33 and 1.96 respectively, indicating no
significant effect of multicollinearity on parameter estimates. An alternate approach is to check
for the condition number; a large condition number indicates multicollinearity. Some declare
significant multicollinearity if the condition number exceeds 30 (Weisberg, 1985). In our
analysis, the highest condition number for the personalization model is 4.2221, while the highest
condition number for the price premium model is 3.5593; this indicates no evidence of severe
multicollinearity in our models. The resulting parameter estimates of the models are shown in
Table 7 and 9A and 9B. The calculated values of F-statistics for the models exceeded the
critical values at the 5% significance level; indicating that our models explain a significant
portion of the variance in personalization and price premium, respectively. The results for
model (2), the price premium model, are shown with two dependent variables: a) shipping cost
included; and b) shipping cost not included.

We also computed the Cook’s distance for each data point in our sample to check the
influence of any outliers in our parameter estimates (Cook and Weisberg, 1982). The maximum
Cook’s distance in our sample for model (1) was .057, and for model (2) was .113. Such results

indicate the absence of any single influential data point. The results for the personalization model
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and the price premium model are shown below; they are listed for each product category
separately in Table 7 for model (1) (personalization) and in Table 9A and 9B for model (2) (price
premium). Since it is possible that a common omitted variable could have affected the error
terms in both models, we estimated their parameters using Seemingly Unrelated Regression
Estimation (“SURE”). The SURE estimates were not significantly different from OLS estimates,
which indicate the absence of any significant correlation across the error terms of two models.
__ _SeeTable7

The use of personalization as a mediating variable was tested using a three-step
mediation test suggested by Baron and Kenny (1986). Accordingly, a variable may be
considered a mediator to the extent to which it carries the influence of a given independent
variable (IV) to a given dependent variable (DV). In our case the given independent variables is
information, and the given dependent variables is personalization. Thus, in this paper, mediation
can be supported if the following holds true: 1) the information variable significantly affects
personalization, 2) the information variable significantly affects the price premium variable in
the absence of the mediator; 3) the personalization variable has a significant unique effect on
price; and 4) the effect of information on price shrinks upon the addition of personalization to
the model. The Sobel Test has been popularized by Baron and Kenny (1986) as means for
testing whether a mediator (personalization) carries the influence of an independent variable

(information) to a dependent variable (price premium).

7) Results and Discussion

The parameter estimates of model (1) with the t-statistics are presented in Table 7. As

expected, the positive sign of the significant Product Information coefficient across all three
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product categories means that increased product information is positively associated with
increased personalization. Thus, controlling for more popular firms with potentially larger
consumer databases, increased amounts of product information is still associated with increased
personalization; (H1) is therefore supported. User Interaction, on the other hand, is not
significant in the personalization model. Thus, our data does not provide any evidence in
support of hypothesis H2. One of the potential reasons behind this could the quality of our
measurement of this construct. Note that there are only two items that make-up this construct;
both items are specific to transaction-based interaction.

In regards to the control variables in the personalization model, several interesting results
are seen. First, the positive signs of the significant Ease of Use coefficients across all three
product categories indicate that an easy to use website is associated with a greater amount of
personalization provided by the website. This result makes sense, as personalization likely
makes a website easier to use, that the association is expected. In addition, Brand is significant
across the book retailers and the PDA retailers, but with differing signs. The positive sign of
Brand across only book retailers indicates that a branded retailer is associated with more
personalization than an unbranded retailer, although the magnitude of the brand coefficient is not
that large. Conversely, the negative sign of Brand across only PDA retailers indicates that a
branded retailer is associated with less personalization than an unbranded retailer. This result is
aligned with Peterson et al.’s (1997) product classification scheme, as PDAs are higher priced
and less frequently purchased goods relative to books and CDs. Thus, while consumers may
repeatedly buy books in a given period of time, most consumers do not repeatedly buy PDAs;
hence, the need for frequent interactions may not exist. Also, at the time of our study there were

a limited number of PDA types; the relatively smaller number of substitutes in the PDA market
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means that there was less data from which to make purchase recommendations. In addition,
PDAs are more complex products that may require user understanding of the various features as
well as details in compatibility with various computer applications. Therefore, PDA shoppers
most likely already know what product they want to buy before entering and thus have less need
for personalized recommendations of best-fit products. Hence our results to some extent confirm
the product differences of Peterson et al’s theoretical framework.

The positive sign of Number of Links, significant across all three product-types,
indicates that an increase in the number of external web sites that link to a firm is associated with
greater personalization. Number of links is a proxy-variable for popularity or market presence.
Thus, a site’s increased popularity or market reach is associated with increased personalization.
Personalization technologies, such as collaborative filtering, are more effective with increased
amounts of both product and consumer data. Thus, more popular sites with a greater market
presence likely have more consumers in their database and are therefore able to offer more
personalization.

A comparison of the results across product types is shown in Table 8.

See Table 7 and Table 8

The parameter estimates of the price premium model (2) with the t-statistics are presented
in Tables 9A (price premium when shipping is included) and 9B (price premium when shipping
is not included). The results across the two price models (with and without shipping costs) are
largely consistent. Hypothesis H3 is supported in the book (A: 3.79, p<0.05; B: 3.23, p<0.06) and
PDA industry (A: 10.75, p<0.05; B: 44. 27, p<0.06), as Personalization is positive and significantly
associated with price premium; thus a higher level of personalization is associated with a greater

price premium in the book and PDA industries. As theorized in hypothesis three, increased
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personalization likely decreases within-site product information search costs for the consumer
and therefore enhances the firm’s ability to extract a surplus from the consumer through a price
premium. On the other hand, in the CD industry the Personalization coefficient is negative and
significant (A: -3.29, p<0.05; B: -2.54, p<0.05), indicating that a higher amount of personalization is
associated with a lower price premium for CD retailers. This confirms our hypothesis as stated
in H6. A negative association of personalization and price premium in the CD industry is likely
due to the greater variance of customer expectation of music, and “experience goods” in general,
as has been suggested by previous research (Gu and Hitt, 2001). As a consequence, we believe
that it may be difficult to effectively personalize CD offerings and make recommendations that
meet specific consumer needs using current personalization tools. Note that current
personalization tools attempt to aggregate consumer information across customers; such
procedures may not be of value for experience-rich product categories, such as CDs. In fact, it
can be argued that current personalization technologies applied to experience goods, such as
CDs, may even increase consumer search cost as consumers are potentially shown offerings that
are not of interest to them.

The significant negative sign of the Product information coefficient across the product
categories indicates that an increase in the dimensions of available product information is
associated with a decrease in price premium; thus, hypothesis H4 is supported. This result is
consistent with the idea that increased dimensionality of information increases product
information search cost: consumers have more information to process in order to determine the
best-fit product. In other words, a firm that provides a greater number of dimensions of product
information increase within-site product information search costs, and therefore makes it difficult

for consumers to meet their informational needs. This result may also indicate that un-
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personalized product information may lead to information overload, and thereby affect the
quality of consumer decisions. The increased consumer effort needed to determine the best-fit
product is likely associated with a decrease in price premium, as firms are not able to extract the
optimal surplus amount from the consumer. This result is consistent across both dependent
variables, except the result is not significant in the CD industry when shipping cost is not
included in the total price. Thus, it is possible in the CD industry, since prices are rather
standard, that more of the price dispersion is hidden in the shipping cost.

One might suspect that a nonlinear relationship exists between price and information,
such that both too much information and too little information increases product information
search costs. We tested for a nonlinear relationship in our model by including a quadratic
information term. However, we did not find any significant evidence in support of this. We
suspect that the nonlinear term was not significant due to the range of the data in out sample.

The significant positive sign of the User Interaction coefficient for the book and CD
industry when shipping cost is included, and in the book industry when shipping cost is not
included, indicates that increased useful user interaction is associated with an increase in price
premium; thus H5 is weakly supported. User interaction in this study is the ability to interact
with stored pending transactions or previous order history. The positive association of user
interaction to price is likely because stored pending transactions cause an increase in consumer
cross-firm price information search cost. For example, when consumers access their stored
shopping cart they are not presented with alternative pricing options at other stores.
Consequently, the increase in price search cost may decrease price competition between firms,
allowing firms to charge price premiums. On the other hand, the effect of User Interaction on

PDA price premiums is not significant in either model, the effect is only significant in the CD
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category when shipping cost is included. In the case of the CD industry, we suspect that, as
mentioned above, a portion of the price dispersion is hidden in the shipping costs, and thus the
User Interaction effect is not strong enough to be significant when shipping costs are not
included. On the other hand, in the PDA industry we suspect that the lack of a significant result
is due to the classification of PDAs as high-cost, low-frequency purchases; thus PDA buyers at
the time of the study were largely one-time buyers rather than repeat buyers and did not therefore
value features that increase interaction over multiple shopping visits.

The significant negative sign of the Ease of Use coefficient for the book industry
indicates that firms with websites perceived as user-friendly are associated with a decrease in
price premium. This finding likely speaks to the resources of larger firms who possess
economies of scope and the knowledge base to implement a user-friendly website.
Simultaneously, these larger firms possess the economies of scale to allow them to minimize
price premiums and attract new consumers. The result is opposite in the CD industry, where the
significant positive sign of the Ease of Use coefficient indicates that firms with websites
perceived as easier to use are associated with an increase in price premium. This may be due to
the fact that at the time of our study, dominant online retailers such as Amazon.com had just
entered the CD industry; there were no dominant CD online retailers to create a significant price
war comparable to that of the book industry. Such a lack of dominant CD online retailers is also
reflected in the absence of Brand effect on price premium in the case of CDs. Another possible
explanation for the significant positive sign of the Ease of Use coefficient is that most
technically savvy Internet shoppers download digital music; thus, online CD consumers are
largely less technologically sophisticated. As a result, ease of use becomes a competitive

advantage for CD retailers online, enabling them to charge higher price premiums. In addition,
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online music ranges across a wide span; in fact, often consumers experience only one song of an
artist, and thus do not know the CD’s title for which they are searching. Hence, ease of use
becomes imperative for music shoppers searching for specific music ensembles.

The significant negative sign of the Shipping and Handling coefficient for the book and
CD industry indicates that firms with websites rated with higher customer satisfaction regarding
shipping and handling charge lower price premiums. Most often, consumers are satisfied with
shipping and handling charges if they do not exist (see Brynjolfsson and Smith, 2000). In other
words, consumers would rate a firm higher for shipping and handling satisfaction if the firm
charged lower prices. Shipping and handling charges are computed as part of the price premium
in Table 9A but not in Table 9B; thus, firms with higher satisfaction in shipping and handling
likely charge less overall in the book and CD industry. The results are consistent for these two
industries whether or not shipping price is included in price premium. However, in the PDA
industry, when shipping cost is not included, firms with greater shipping and handling
satisfaction are associated with a greater price premium. Thus, firms with higher shipping and
handling satisfaction charge a higher product price. The PDA industry had the large price
dispersion for shipping and handling, at $15.00. Thus, in the case of the PDA industry, higher
shipping and handling satisfaction is definitely associated with lower shipping prices, as shipping
prices can make such a significant difference. It is worth noting that the shipping and handling
coefficient is based on consumer surveys completed affer receipt of the product. Thus, the data
will only include the surveys of those who chose to complete them after receiving the product
and may therefore include a time delay between the experience of receiving the product, and

evaluating the shipping and handling.
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The Brand variable is not significantly associated with price premium in the case of CD
and PDA retailers in the price premium models; hence, it is difficult to directly assess whether
there is indeed a distinct difference between branded and unbranded retailers in regards to price
premium charged for PDAs and CDs. The significant negative sign of the Brand coefficient for
the book industry indicates that firms with strong brand equity are associated with price premium
decreases when shipping cost is included in the dependent variable. When shipping cost is not
included, Brand is not significant; this may be due to the fact that branded retailers often offer
shipping promotions, or lower shipping costs, perhaps as an attempt to draw consumers to their
site. It is also worth noting that during the project’s data collection phase, the online retail
market was in the post dot-com boom era, compelling large firms to decrease prices to lure
consumers; therefore deterring smaller firms from entering the market. In addition, larger firms
with the budget to create brand equity are likely benefiting from economies of scale, enabling
them to charge lower prices. Considering this explanation, why, then, did such a result occur
only in the book industry? One answer is that the CD and PDA markets appear to have more
niche players and are thus less susceptible to these effects. Another explanation, supported by
evidence, is that the immense market presence of the incumbents, Amazon.com (AMZN) and
BarnesandNoble.com (B&N) in the online book industry has compelled other online retailers to
target books and attempt to steal part of the incumbents’ market share. For example, in June
2002, Buy.com announced that it would attempt to increase market share and lure consumers
away from Amazon.com by offering consumers an additional 10% off any book price listed on
Amazon.com. In addition to the extra discount, Buy.com offered free shipping on all books,
with no minimum order (Weiss, 2002). Thus, shipping costs appear to be one of the first items

to be reduced in an effort to attract consumers.
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In summary, the findings in this field study provide evidence that online service factors
such as personalization, product information, and user interaction, are associated with price
dispersion online. Our results stress the need for online retailers to better streamline product
information into useful customer information. Our study shows that an increase in the
dimensionality of product information is actually associated with a decrease in price premium. It
1s well known that the scarcest resource online is consumer attention; thus, firms must be careful
in determining the type of information to provide on their website. Our results suggest that when
a firm presents too much raw product information, price premium may suffer. Increased
personalization, on the other hand, is associated with an increase in price premium.
Personalization technologies use product information and attempt to present consumers with the
“correct” type of information to determine their best-fit product. Hence, through appropriate
personalization technologies, firms should strategically convert large quantities of product
information into high quality information that meet a customer’s contextual buying needs.

The issue of economies of scale in the post-dot-com-boom is one of notable importance.
Price premiums from 1998 to 2001 have significantly decreased. The average price difference of
the lowest price offered and the tenth lowest price offered in Brynjolfsson and Smith’s 1998 data
collection was $10.77 or 32.3%. The average price difference between the lowest price offered
and the tenth lowest price offered for our data collected in 2001 was $5.93, or 14.83%. The
means that the two samples are significantly different at the p< 0.00001 level. A possible
explanation for the significant decrease in price premiums is that large companies may be
utilizing economies of scale to force smaller players out of the market so they can subsequently
increase price premiums closer to a monopolistic level. Further research may be needed to

confirm such convergence in prices and the role of personalized information.

35



Product Bundle Price Dispersion

While price premium in and of itself is not a sign of financial success, it can be a sign of
consumer who are willing to pay more due to a better service provided. The question then
becomes across consumers, how substantial are these premiums at the point in time when we
collected the data for this study? One may argue that prices may be higher for one product in a
given store compared to another store, but lower for another product. Thus, since many shoppers
purchase multiple items online, the next question becomes is there a systematic occurrence of a
price premium in the electronic marketplace across sellers? If there is, indeed, a systematic
difference, then the results of our previous analysis should stay consistent when product bundle
price premiums are used as the dependent variable.

Thus, we constructed multiple random bundles, each comprising of 10 books and
compared prices across these bundles. In doing this, we augmented our data set with price data
of books not used in our initial analysis, but belonging to the same companies of our initial data
set. The results of this analysis are shown in Table 11. Hypotheses 3 and 5 are supported in the
product bundle regression, thus the positive significant association of personalization, as well as
user interaction, with price premium exist even when product bundles are used to determine
price premium. This result suggests that there is, indeed, a systematic price premium charged by
some companies.

We fully acknowledge that even systematic price premium is not necessarily a sign of
financial success. As a secondary analysis to confirm our findings, we gathered additional field
data across 10 industries and assessed the correlation between personalization and conversion

rate. We controlled for market presence using the number of Links metric. We found that
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personalization is positive and significantly associated with higher conversion rate of an online
retailer, where conversion rate is defined as the number of consumers that purchased from a
given site, divided by the number of consumers that visited the given site. This association is
significant at the p<0.003 level. Thus, this result is further evidence that personalization is an

important factor for the success of online firms.

Limitations

Our analysis is limited by the recency of our attempt to create metrics for online service
factors such as personalization, product information, and user interaction. Future research
should attempt to validate these metrics and further define objective metrics to measure the
quality of service provided to online consumers. Another limitation stems from our
measurement of personalization, information, and user interaction as a quantity metrics, rather
than quality metrics. Our study is only looking at these three factors using a set of features
implemented on the web site of each online retailer. Hence, our model does not address the
quality of personalization which may directly be linked to ease of processing increased
information. In future studies, it would be enlightening to attempt to develop a metric for the
quality of theses factors, especially personalization, and test the association with price premium.
In addition, our measure of user interaction is transaction-based. However, it is possible that
along with the ability to store pending transactions and view previous orders, other factors, such
as access to live chat with customer service representatives, may also contribute to useful online
consumer interaction. However, in our sample, we do not have reliable data on alternative
measures and therefore leave such explorations for future research. In regards to the information

factor, we do not have a good metric for “customer information”, only product information.
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While this study focuses on website features that a firm can provide to consumers, there
are potentially other variables, such as sales volume, which could contribute to price premium,
but that we were unable to include in the model. Such variables were not included because we

data for them were not readily available.

Conclusion and Future Research

To our knowledge, our analysis is the first to empirically study the association of online
retailer IT-based website features with price dispersion. In attempting to lay a foundation for
quantifying the IT features an online retailer may implement, and their association with price,
this research provides a significant contribution to the literature. Future research is required to
define objective measures for other potential dimensions of e-business success that may affect
price and market power.

Our field study of online retailer IT features provides several insights for e-business
managers and other practitioners. First, our results provide evidence that there is a clear
distinction between presenting large quantities of information to consumers and presenting
personalized, consumer driven information. Given the existing literature on online information
overload (ex: Adamic and Huberman, 1999) and information asymmetry issues of price
information (Salop and Stiglitz, 1977), understanding the relationship between information and
price online is an important issue. Our empirical evidence shows that increased product
information is associated with a decrease in price premium. Such evidence suggests that firms
should be interested in presenting users with relevant, or “proper” information, through
personalization, rather than simply presenting the most information. Second, our analysis

suggests that through user interaction features (such as saved shopping carts and previous order
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histories); consumers cross-firm price information search costs increase, and firms are able to
therefore charge a systematic price premium for homogenous goods. In other words, by giving
consumers the convenience of storing items of interest, firms may decrease consumer
comparison-shopping and charge a higher price.

Our study is the first to empirically show that the presence of online personalization
features is associated with higher prices. In addition, this study is the first to empirically contrast
the effects of personalization across three product categories of varying degree of customer
heterogeneity of preferences. Note the specific differences in the association of personalization
features on price premium across product types. In product categories where consumer
preferences are relatively uniform, such as the book and PDA industry, firms should utilize
personalization to present better quality and proper consumer information that will allow firms to
extract consumer surplus through potentially lower information search costs. Such scenarios of
increased consumer information quality may in-turn provide firms increased market power, as
evidenced by the systematic price dispersion across a bundle of books.

However, in more experience-based product categories, such as CDs, our results suggest
that existing personalization technologies that aggregate common behavior across consumers
may not be appropriate. This finding also suggests the need to further investigate what
personalization means, and how IT should be applied towards personalizing the information
provided to shoppers experience good shoppers. In summary, our study suggests that firms must
understand the product category they are selling, and the relative variance of consumer
preferences within the category. Online retailers can then utilize careful implementation of

personalization, information, and user interaction to turn their ventures into potentially self-
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sustaining entities, where profitability exists around the corner, despite the perceived extinction

of the dot-com boom.
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Figure 1: Expected Results
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Table 1: Summary of Variables
Construct Description of Code or Measures
Definition
Personalization | The degree to which | Average across score of 5 IT feature counts
information is 1.  Number of Time User was referred to by name
customized to a given upon logging into the site
user 2. The number of new features presented to user
after the user logs in (wish list, send to a friend,
etc.)
3. The total number of links that changed aligned
with user revealed preferences upon login
4. The total number of customers reviews presented
to the consumer of each product
5. The total number of customer ratings of reviews
that were presented to the customer
User Interaction The amount of 1. Can a customer store products in a shopping cart?
transaction-based (0/1)
interaction afforded | 2. Can a customer store and access previous order
to a consumer information (credit card used, shipping address,
products purchased)? (0/1)
Product The amount of 1. A list of 4 or more product attributes
information product information | 2. Table of contents
available 3. Book excerpt
4. Reviewer Information
5. Site-provided product review
6. Full product pricing information on product page
(rather than partial price information until the
product is put in the shopping cart)

Table 2: Cronbach’s Alpha Reliability

Variable Standardized Reliability
Personalization .90
User Interaction .76

44



| Information |

.88

Table 3: Factor Analysis

Personalization User Interaction Information
By Name 1.02452 0.02405 -0.06383
Func Change 1.02812 0.02029 -0.05539
Pers Links 0.61043 -0.35916 0.25557
Customer Reviews 0.60240 0.02019 0.45666
Rat Cust Reviews 0.65312 0.02367 0.28640
ShopCart -0.03479 0.83561 0.08348
OrderHistory 0.12038 0.50210 0.08572
Number of Info 0.03771 0.04712 0.93198
Table of Contents 0.06563 -0.01066 0.85184
or List of Tracks
Excerpt Of Book or | -0.13764 -0.03355 0.74410
CD
Reviewer Info 0.09102 0.02713 0.73108
Site Review 0.20382 0.25353 0.60623
Product Price 0.02269 -0.10526 0.45743

Table 4: Coding of Brand Variable

1 |Online only book/CD/PDA specialist

Online only book/CD/PDA generalist

Online only generalist

2
3
4

Offline Branded Retailer

Table 5 Summary Statistics and Correlation Matrix

Std.

Mean Dev.
Personalization 0.18 0.20 1.00
User
Interaction 0.82 0.28 0.26 1.00
Information 0.36 0.20 0.68 0.36 1.00
Number of
Links 18017.93 | 32168.03 0.58 040 | 0.79 1.00
Brand 0.30 0.46 0.60 049 | 0.60 0.71 1.00
Ease of Use 8.92 0.34 0.26 -0.20 | 0.24 0.14 0.02 | 1.00
Shipping and
Handling
Satisfaction 8.05 0.73 | -0.14 -0.23 | -0.07 | -0.18 | -0.37 | 0.42 | 1.00

Table 6: The Magnitudes of Price Dispersion across Product Categories

Books CDs PDAs
Product Product Product
Product | & Product | & Product | &
Only Shipping | Only Shipping | Only Shipping
Mean 3.17 4.93 2.34 2.52 32.22 29.80
Std. 4.05 3.98 1.37 1.56 22.69 21.65
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Dev.
Min 0.00 0.00 0.00 0.00 0.00 0.00
Max 18.00 19.06 5.38 6.06 96.67 95.81
Table 7 Personalization Model (1) Parameter Estimates
Personalization across Book/CD/PDA Retailers
Variable Parameter Books CD PDA
Intercept o -1.34639%* -1.3835%* -1.3123**
(t-statistics) ('293) ('3 26) ('401)
Information o, 0.49696** 0.33672%* 0.4811%*
(cstatstie @.17) (4.78) (6.82)
User o3 0.08508 -0.00956 0.02368
Interaction (t-statistics) (1.52) (-0.63) (1.40)
Ease of Use oy 0.12944** 0.17703** 0.15166**
(t-statistics) (2.72) (3.45) 4.24)
Brand o5 0.03138* -0.00449 -0.02736 **
(t-statistics) a.91) (-0.26) (-3.84)
Number of o 1.52e-06** 1.69¢-06%* 0.0000546**
Links fstaistios) (2.00) (4.33) (5.59)
Book o, 0.00676 -0.00576 0.0002
/CD/PDA (tstatistics (0.87) (0.50) (0.03)
Type
Adj. R? 0.4724 0.5187 0.4959
F-stat 25.02 24.89 17.89
(p <0.0001) (p <0.0001) (p <0.0000)
** 5% level of significance *10% level of significance
Table 8: Personalization Model Comparisons
User Information | Ease of Site | Brand Book/CD/PDA | Links in
Interaction type
Book ns + ** + ** + * Ns + **
CD ns + ** + ** Ns Ns + *k
PDA ns + *k + kk _kk NS + kk

ns- Not Significant, ** 5% level of significance, *10% level of significance
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Table 9A Price Premium Model (2) Parameter Estimates

Total Price Premium (Including Shipping) across Book/CD/PDA Retailers

Variable Name Parameter Books CDs PDAs
Intercept oy 24.610** -14.6889** 24.0723
(t-statistics) (3.18) (-2.27) (1.28)
Personalization o, 3.7902** -3.2877%* 10.7517**
(t-statistics) (2.04) (-3.44) (2.07)
Information o3 -7.5335%* -2.2330** -9.6695**
(t-statistics) (-3.06) (-2.63) (-2.16)
User Interaction o4 4.8828%* 0.4312%* -0.3829
(t-statistics) (4‘50) (2°54) ('041)
Ease of Use Os -1.7905* 2.9711** -3.4462
(t-statistics) ('1'90) (4°95) (' 1 52)
Shipping and Ol -0.9124%* -1.4776%* 0.6178
Handling (t-statistics) (-2.08) (-2.83) (0.76)
Brand o, -2.2830%* -0.00262 0.04839
(t-statistics) (_2'45) (_001) (0 12)
Retail Price Og 0.08329%* 0.2460** 0.0255%*
(t-statistics) (4‘37) (2°21) (6'57)
Number of Links Oy 0.000023 0.0000114** -0.0000773
(t-statistics (1 60) (2 12) (_0 12)
R’ 0.2993 0.3740 0.3125
F-stat 9.54 10.86 6.80
(p <0.000) (p <0.000) (p <0.000)

Table 9B Price Premium Model (2) Parameter Estimates

** 5% level of significance * 10% level of significance

Product Price Premium (without shipping costs) across Book/CD/PDA Retailers

Variable Name Parameter Books CDs PDAs
Intercept oy 15.06* -23.66** 170.05*
(t-statistics) (1.83) (-4.10) (1.87)
Personalization o, 3.23% -2.54%* 44.27*
(t-statistics) 1.94) (-2.97) (1.96)
Information o -7.27%* -1.05 -35.64*
(t-statistics) (_2'77) (_ 1.4 1) (_1°74)
User Interaction o4 3.44%* 0.23 0.16
(t-statistics) (2‘98) (160) (004)
Ease of Use o5 -2.41%%* 3.01%* -24.12%%*
(t-statistics) (-2.44) (6.13) (-2.19)
Shipping and O -0.9124%* -0.78* 9.55%*
Handling (t-statistics) (-2.08) (-1.71) 2.43)
Brand o 0.8145 -0.0497 -0.46
(t-statistics) (l 75) ('029) (-024)
Retail Price Os 0.1010** 0.42%%* 0.02
(t-statistics) (4‘98) (4°20) (092)
Number of Links O 0.000023 3.91e-06 0.0016
(t-statistics (1 60) (081) (052)
Adj. R’ 0.2303 0.3397 0.1008
F-stat 6.98 9.49 2.43
(p <0.000) (p <0.000) (p <0.01)

** 5% level of significance * 10% level of significance
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Table 10 Price Premium Model (2) Parameter Estimates

For Product Bundles
Parameter

Intercept oy 1311.1%*
(t-statistics) (2.44)
Personalization o, 138.780**
(t-statistics) (3.32)
Information o3 18.28
(t-statistics) 055
User Interaction O 4 373.73%*
(t-statistics) (4.76)
Ease of Use o5 158.93**
(t-statistics) (2.99)
Shipping and Handling O -16.5787*
(t-statistics) (-1 98)
Brand oy 49.83**
(t-statistics) (3 . 14)
Number of Links Oy -0.00023
(t-statistics '069
R’ 0.2289
F-stat 7.83
(p <0.000)

** 5% level of significance * 6% level of significance



