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Abstract

Many consumer-oriented Web sites are designed to present information rather than support decision making. To study the effectiveness of Web sites for consumer decision making, researchers should examine the decision processes that arise from the interaction of systems and consumers in specific choice situations constrained by technology access and motivation. This paper provides a framework for studying Web-based consumer decision tools and presents an example of such a system.

Many consumers use the Web to purchase products or gather product information for offline purchases. However, Web site design techniques typically stress information presentation rather than decision making. Consider information architecture (IA) (REF), one of the most thoughtful Web site design methods. IA emphasizes the classification of content into a meaningful information hierarchy, and the creation of corresponding labeling and navigation systems. IA's focus on information rather than decisions has some limitations. For example, a consumer might be able to easily find information in a site constructed according to the dictates of IA, but not know which information is relevant or how it should be evaluated.

Nevertheless, IA has much to recommend it. It creates intelligible content organization schemes that are navigable and usable. Further, IA provides guidelines to site designers. It allows them to benefit from the results of empirical research into information structuring (e.g., REF). A site designed according to IA principles and then tested and refined (REF - Nielsen) would outperform most sites on the Web today. 

Ideally, researchers could supplement IA with tools that improve a site's ability to support decisions. This requires an understanding of decision processes and the way they are affected by computerized tools and the decision environment.

This paper examines some questions surrounding the design of effective consumer decision tools (CDTs). CDTs are typically Web sites designed to support decision making as well as present information. An example is CarPoint (http://www.carpoint.com), a CDT created by Microsoft to help consumers select and buy automobiles. Our goal is not to create a definitive theory of CDTs, but to motivate applied research in CDT design. 

We start by examining some general issues, such as what effectiveness is and how it might be measured. We then consider a prototype CDT developed for the manufactured home industry. 

Decision Effectiveness

The goal of this section is to define decision effectiveness, set the boundary conditions for the research, and identify some issues in the measurement of effectiveness.

Definition and Boundary Conditions

We assume that the goal of a CDT is to help consumers make good decisions, where:

A good decision is one that results from the attainment of the objective or objectives that gave rise to the need for a decision within the boundaries and constraints imposed by the problem's context.





Marakas, 1999, p. 47

The definition gives primacy to decision makers' goals and the decision context. To extend the definition, one good decision can be better than another if it offers a higher benefit/cost ratio.

Four conditions bound this discussion, focusing attention on situations in which CDTs might be useful. First, we limit ourselves to consumers making product or service choices. These choices drive a significant fraction of economic activity in the world. Second, we assume that consumers have convenient, low-cost access to the Web. Third, we assume consumers are motivated to expend effort in making a good decision. Most consumers devote little effort to most decisions (REF). They would only seek Web-based support for decisions that are relatively important and non-routine, such as buying a house, selecting a university, or choosing a health plan. We chose this constraint since (a) these are the decisions that have the greatest effects on consumers' lives and (b) consumer interest could justify a firm's investment in CDTs.

Fourth, we assume that the firm offering decision support wants to help consumers make decisions that are good from consumers' perspectives. Some companies want to bias every consumer choice in the firm's favor as much as possible. Those organizations would not want to provide consumers access to information and decision tools. On the contrary, they may deliberately hide information about choices that are not maximally profitable. This study is limited to situations where firms are genuinely interested in mutually beneficial exchanges. 

This is not to say that a firm providing a CDT would, for example, recommend a competitor's product. However, within the constraints of its own product line, the firm can help consumers make good choices, even when the choice that is best for a particular situation leads to lower short-term profits. This philosophy is key to building long-term relationships with customers (REF).

These boundary conditions leave many products and services for which CDTs would be useful. Examples including automobiles, computers, health insurance, higher education, housing, investments, life insurance, recreational equipment, telephone service and vacations. 

Effectiveness and Cognitive Fit

Decision processes are not solely the result of technology, or of peoples' innate decision methods, but of the interaction between the two. This complicates the researcher's task, but is the nature of many social science phenomena (Simon, 19?). In the case of information systems, task/system interaction affects task performance and user perceptions of system attributes such as usefulness and ease of use (Mathieson and Keil, 1998). 

Vessey (1991) discusses the notion of "cognitive fit." A decision support system is said to fit a decision process when the problem representation used by the system matches the representation the decision maker uses. For instance, a Web site listing products by price would fit the decision processes of a price-sensitive consumer.

However, decision makers often adapt to the available tools. Suppose a price-sensitive consumer normally ranks products by price, then examines other features of the cheapest alternatives to make a final choice. She finds a Web site organized so that price comparisons are more difficult than feature comparisons. For instance, product features could be summarized on one page whilst prices are scattered across individual product pages. She might change her decision strategy, first identifying products with the most appropriate feature sets, then examining the price of those few.

A further complication is that people make decisions in different ways. A CDT that suits one might not suit another. However, we do know that decision processes co-vary with individual and situational variables. Individual variables include expertise (Alba and Hutchinson, 1987) and motivation (REF), while situational variables include time pressure (REF) and 
. 

Evaluating Decision Effectiveness

We have explored the boundary conditions of CDT research and the idea that CDT use is an interactive phenomenon, depending on the attributes of the system and the consumer. If researchers want to study how CDTs that support good decisions can be built, they need appropriate measures of "decision goodness." This section examines the measurement question.

It is not always possible to know when a decision has been good. Consider health insurance choices. In a perfect world, the consumer would know the probability of requiring every form of treatment covered under each plan over the term of the decision, and be able to use the information effectively. This is not feasible, of course. 

Three possibilities present themselves for measuring decision effectiveness. First, the decision could be compared to that of an expert decision maker, who can decide what the consumer should have done. Note that the role of the expert here is not to make decisions for the consumer. The consumer would not need a CDT at all if trustworthy experts were so readily available. Instead, the expert can help CDT designers understand what a good decision is.

Second, consumer satisfaction with the decision could be measured, the idea being that people are more satisfied with good decisions than bad ones. People are notoriously overconfident, however (REF), and often lack the information needed to make good judgements about decision quality. This limits the value of consumer decision satisfaction as a measure of decision quality per se. 

Nevertheless, consumer beliefs about decision processes and tools are important because of their impact on future behavior. The technology acceptance model (TAM), for example, shows people are more likely to use a system they perceive as useful and easy to use (Davis et al., 1989). If consumers believe a CDT is useful in making a good decision and is easy to use, they are more likely to use the system again and, perhaps, more likely to use similar systems to make other decisions.

Third, the consumer's decision process could be compared to a normative model, making assumptions about what processes are more likely to lead to effective decisions. For instance, it seems likely that comparing five health plans would on average yield a better decision than comparing two. 

General models of consumer decision making are available. Figure 1 is an example (Kotler, 1988, p. 195). The model is a useful guide for discussion, but has limitations. First, it is idealized, that is, actual behavior varies significantly from the model. For instance, decision making is "loopy," with consumers frequently returning to earlier stages in the model. Second, the model is general, and has to be operationalized for a given situation. This involves, in part, enumerating potential product choices and relevant product attributes. For instance, one criterion for selecting a health plan is how close member physicians are to the consumer's home. Perhaps a consumer who did not consider this product attribute has used a less effective decision process than one who did consider it. Further, information search and product evaluation often involve algorithmic procedures specific to a particular decision class. For instance, a configuration expert system could help when choosing a PC.

Researchers can develop metrics for decision effectiveness for a particular situation by operationalizing the general model given in Figure 1, perhaps supplemented with ideas from consumer behavior models such as the accessibility-diagnosticity model (Kardes, 19??). Sample measures include the number of product alternatives considered and the amount of time spent making product comparisons. Since a CDT is being used, system-focused measures, such as the time spent with various features, are also appropriate. 

Researchers should remain aware of their assumptions about what a "good" process is. For example, in judging the effectiveness of healthcare plan selections, it seems reasonable to assume that consumers who spend more time reading about more plans will make better choices. While this may be true for novice consumers, experts might know exactly which product attributes differentiate plans (Alba and Hutchinson, 1987). They might spend little time reading about any one plan but, because of their superior knowledge, make better choices than novices who spend twice as long reading about each plan. 

The problem is that observable behavior does not always correspond to cognition. Reading time is easily measured, but reading is a means to build more complete knowledge. The knowledge already exists in the minds of expert consumers. Reading time and knowledge are no doubt correlated for a specific decision event, but the correlation is not perfect. 

Consumer decision making is complex and poorly understood. A complete "science" of consumer decision making does not exist. Over-reliance on simple statistical measures of behavior is unwise, and cannot replace the judgement of an intelligent researcher. The biases introduced by researcher subjectivity may be less than the biases introduced by uninformed reliance on numerical measures of observable behavior. That is not to say that theoretical knowledge is irrelevant to CDT research. Work such as that on consumer expertise (Alba and Hutchinson, 1987), consumer decision processes (Kardes, REF) and decision guidance (Silver, 19?) is clearly important. However, given the current state of knowledge, applied research in CDT design should be done in the spirit of the theoretically informed but pragmatic engineer. 

Specifically, researchers can examine decision sequences, perhaps using a form of protocol analysis (REF). Sequence data is rich but difficult to analyze. One approach is to look for decision patterns and identify potential inferential errors they might cause. When CDT users provide textual notes or commentaries, content analysis can also be used.

In sum, to study CDT effectiveness, we should examine the decision processes that arise from the interaction of systems and consumers in decision contexts constrained by technology access, motivation and a desire for mutually beneficial exchanges between the consumer and the firm. 

Example: The Home CDT

This section examines the Home CDT, a Web-based system for selecting a manufactured home. It was developed to study consumer decisions within a realistic context and to investigate the technical feasibility of certain technological choices. It is discussed here as an example of how a decision-oriented CDT can differ from a content-oriented Web site.

Background

Manufactured houses are built in factories, usually in one, two or three separate sections. Insulation, plumbing, wiring, cabinets, wall coverings, major appliances and so on are all added in the factory. The sections are transported to the site and installed, either on private property or in a manufactured housing community. They are usually single-story houses from 1,000 square feet to 2,000 square feet. Most are not moved once they are installed. Manufactured homes cost about one-third to one-half as much as site-built homes.

Consumers in the United States, where the research was done, are typically low- to middle-income individuals and families. There are a number of definable market segments. For example, manufactured houses are popular as first homes for young couples with families, and as low-maintenance, affordable homes for retirees.

The industry is active and competitive. In 1996, 98 corporations shipped 363,411 manufactured homes in the United States from 313 plants. Total sales were almost $14 billion. The top 25 producers accounted for 89% of total shipments in 1996. Although the top two manufacturers, Champion Enterprises, Inc. and Fleetwood Enterprises, Inc., are significantly larger than the rest, they do not dominate the industry. See the Manufactured Housing Institute (http://www.mfghome.org/index.html) for more industry information
.

The distribution channel is fairly simple. Consumers work with retailers to configure homes, who order them directly from manufacturers. Most retailers are independent dealers and carry several brands. However, the large manufacturers are increasing their retailing investment. Champion has run its Lamplighter Homes retailing operation for some time, and in late 1997 and early 1998 acquired over one hundred retail outlets. Fleetwood created 49 Fleetwood Home Centers in 1997 and plans another 50 for 1998. The Home Centers are cooperative efforts between Fleetwood and some of its best retailers, to better present Fleetwood products to consumers
. 

Consumers interact almost exclusively with retailers before a sale. Retailers help with product selection, financing, site selection and product installation. Different retailers provide different services. For instance, while some have relationships with community banks, others do little to help with financing. 

Most post-sale service transactions occur between consumers and retailers, since retailers in general administer manufacturer warranties. However, there is some contact between consumers and manufacturers over warranty issues. Some warranty claims are passed back to materials suppliers. For instance, a home's siding may be covered by the siding supplier's warranty.

The key relationship in the industry is that between the retailer and the consumer. Retailers add significant value to the purchase transaction. Manufactured homes are complex and expensive, and consumers rely on retailers for expert help. Location is a critical factor in home selection, and manufacturers cannot maintain enough expertise about location conditions across their entire sales region. Retailers also help with local home installation, either themselves or through established relationships with local contractors. Finally, brand awareness is quite low in this industry, that is, the average consumer doesn't know much about manufacturers before visiting a retailer. Creating greater brand awareness is one of Fleetwood's current goals, but it isn't clear whether they will be successful.

Consumer Challenges

To investigate the decision processes to be supported, we interviewed sales and marketing experts in the industry, reviewed consumer-oriented documents from individual firms, the Manufactured Housing Institute and some U.S. state-level industry consortia, and conducted focus groups with consumers in a rural American community. We found that consumers face several problems in choosing a manufactured home:

· They don't understand their goals in detail, that is, they don't know exactly what they want from the product.

· They don't know what products are available.

· They don't know what attributes of the products to consider.

· They often don't have the domain expertise to understand the product descriptions.

· They don't know how to handle the large amount of available information.

The system to be built would have to help with these challenges.

The Home CDT

The system is complex, and would be difficult to describe completely here. Other descriptions can be found in REF and REF, and the system itself is available at http://w3.sba.oakland.edu/home_cdt. The reader is invited to use it, but please read the technical notes on the site first, since there are some browser configuration options that must be set. Some of the CDT's features are described below. 

The home worksheet (see Figure 2)
 is essentially a home choice algorithm, modeled after the approach an expert sales consultant would use. It is the central organizing screen of the CDT. There are seven steps in the algorithm, the second of which is shown in the figure. As is typical, there is advice for the step, a list of alternatives, and space for the consumer to enter comments about (a) their goals, (b) which alternatives they like, and (c) notes and questions about that item. Advice comes in two forms: a generic description of attributes, and customer choice scenarios for three market segments.

The payment calculator (see Figure 3) helps compute the monthly payment the consumer can afford. Focus group participants indicated that they cared more about the monthly payment for the home than its price. The mortgage calculator (see Figure 4) computes the monthly payment for a particular home configuration, including options and land price or lot rental. The payment calculator and the mortgage calculator were on the same page

Page notes (see Figure 5) let consumers add their own comments to any page in the CDT with the page note control box (part a of the figure). Page notes are also listed on the home worksheet (part b of the figure). The intent was to reduce consumers' memory load. If they found a tidbit of information they wanted to remember, they could simply add a note and continue using the CDT. The system would remember their notes, and present them on a single page for easy access.

The plan grid (see Figure 6) simplifies floor plan selection, allowing side-by-side comparison of plans in which the consumer is interested. The prototype CDT lists ten plans, each on a separate page with a selection checkbox (part a of the figure). If a consumer sees a plan warranting further consideration, he or she checks it, and it appears on the grid on the home worksheet (part b of the figure). The consumer can add criteria to the grid, and type notes in any cell. 

The options catalog (see Figure 7) lets consumers select from the many home configuration options available. The entries are grouped into categories on different pages. Each entry has a space for a comment as well as a price (part a of the figure). Selected options are summarized on the Home Worksheet (part b of the figure). The "Price Entered?" column allows consumers to mark an option for future consideration, but reminds them that the option's price has not been included in the mortgage calculator's (see Figure 4) computations.

It's important to remind consumers that they are using the CDT within the context of their relationship with the retailer. The consumer is reminded on every page that it is their worksheet and that a sales consultant is ready to assist them (part a of Figure 8). They can send a quick message to the sales consultant from any page by clicking on the question mark (part b of the figure). Answers are shown on the home worksheet. 

The Home CDT has many other features, including video tours of select homes, drawings of all floor plans, extensive system help, a search engine, and so on. As mentioned, the reader is invited to explore the system.

Evaluating the Home CDT

Forty 
subjects used the Home CDT to select and configure a product. They completed pre- and post-test questionnaires designed to measure product attitude, product knowledge, perceived product knowledge, and confidence in their knowledge of product requirements and selection ability. They also rated the usefulness and ease of use of various system features in the post-test. As they used the CDT, every note, computation and page transition was recorded. 

Far too much data was generated to report here. However, three sets of results will be examined that have relevance to this paper. A more complete analysis will be forthcoming elsewhere. 

Attitude and Product Knowledge

Use of the CDT did not change attitudes towards manufactured homes, that is, subjects did not like the product category more after using the system. However, they believed they knew more about manufactured homes, and were more confident in their ability to make a good decision. They were also more confident in their knowledge of their own housing requirements. Actual product knowledge improved dramatically. 

Use of CDT Features

Subjects spent a total of 324,117 seconds using the CDT. Figure 9 shows these results graphically. Of those, 148,095 (46%) were spent on either the home worksheet or payments page. 

Comments were entered into the home worksheet by 32 out of 40 subjects. They made between 3 and 43 entries or changes to entries, with an average of 15.4. The payments and mortgage calculators were used by 35 subjects, who entered data into a calculator field between 11 and 42 times, with an average of 19.2 times. These figures suggest that the subjects used these system features quite extensively. 

Page notes were used less frequently. Of the 40 subjects, 24 used this feature at all. They made from 2 to 54 notes or changes to notes, with an average of 16.8. Even though these numbers are smaller, they are still substantial. The option catalog was used by 33 subjects to make from between 2 and 47 entries or changes to entries, with a mean of 19.8. 

The plan grid was used least frequently of all, by 26 subjects to make between 1 and 13 entries. Making only 1 to 3 entries is fairly useless for decision purposes given the nature of the grid, so only 15 subjects can be said to have used it at all, with only 7 making six or more entries.

The perceived usefulness data rates the payment and mortgage calculators as the most useful features of the CDT, with values of 4.5 and 4.6 on a 5-point scale. The home worksheet received a rating of 3.8, the page notes received 3.7, while the floor plan grid and the option catalog both received ratings of 4.1. Interestingly, the grid was rated by 32 subjects, even though only 26 had made any entries, and only 15 had used it to any extent. This was despite the fact that for every feature the subjects could check a box indicating that they did not use it. The 15 subjects who did use the grid gave it a slightly higher usefulness rating of 4.3.

Decision Processes
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Figure 2. 

The Home Worksheet
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The Payment Calculator
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Figure 4. 

The Mortgage Calculator
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(b) Checked floor plans

Figure 6.

The Plan Grid
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The Option Catalog
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