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Abstract

Executive decision processes have not kept pace with the rapid development in information technology. To make the right decisions one must ask the right questions and answer those questions without biasing new information to support prior decisions. The microcomputer and the Internet make research and training of executive information processing possible. This research and training would be important next steps in developing higher tech information systems.

An Information Economy

Knowledge has become the dominant factor of production, now more important than land, labor, capital, and management, which classic textbooks list as basic factors. Countries without natural physical or energy resources can participate in the world knowledge economy by training their citizens. Programmers in India and Ireland provide examples of countries that develop and export knowledge. Some U.S. high-tech companies are exporting customer service functions to India, Jamaica, and the Philippines. A recent live Internet conference on global learning conducted by ENTOVATION International, Ltd., demonstrated how the Internet spreads knowledge and learning rapidly around the world.
 

The Wall Street Journal Reports illustrate how knowledge technology has changed how we have babies, stay in touch with our family, find love, watch TV, listen to the radio, maintain friendships, take vacations, have dinner, deal with our doctors, relate to our spouses, do homework, attend church, commute, invest in stocks, and catch bad guys.
 Turning from the personal affects of knowledge technology to business applications one needs only to visit a website such as that for Cisco Systems. Here we find business solutions for e-commerce, customer care, supply chain management, workforce optimization, web foundation, e-learning, e-publishing, business-to-business e-commerce, business process management, customer relationship management, employee productivity, and financial and administrative management. These solutions are applied to all major markets, including energy, finance, health care, manufacturing, the public sector, retail and consumer products manufacturing, service providers, and utilities.
 

What Limits Information Utilization?
Federal Reserve Chairman Alan Greenspan has supported the theory that new information technologies that track sales and inventories give companies better information to avoid previous decision errors that led to building excess capacities which led to a downturn in business cycles. Yet this information is not being used effectively by everyone as "…new pockets of overcapacity emerge each passing week, giving rise to concern that—if consumer demand slows sharply—excess inventories will become a nationwide problem. …The sectors now struggling with excess capacity show that information about future demand may not be perfect after all. …Sometimes, the problem is simply that old-fashioned corporate decision-making hasn't caught up with new Information Age tools."

Given this explosion in the dissemination of information, we must ask why old fashioned corporate decision making has not caught up with the information age. Information is not like physical resources that wear out or are depleted. It is unique in that it can be shared without depleting the information base of the giver, but it can reduce the competitive advantage of the person who generated the information. Within a company, not sharing information, a corporate resource, puts one's personal goals above those of the team and company. Outside the company, sharing could level the playing field for a competitor. Thus, personal and company competition reduces the free flow of information.

When information is readily available, another question must be asked: Why does a decision maker not use the vast amount of information that is available? To answer this question we must distinguish between information and knowledge. Information will be used here to mean facts. A library, a database, and the Web are full of facts. They are transformed into knowledge only when they are used to answer better questions and when answers to these better questions lead to better decisions. Thus, one possible explanation is that executives are stuck asking the same old questions for which they have found comfortable information that supports their previous decisions. Even when information is presented it is filtered through selective processing. 

The failure to use information that is available from technology is not a technological question but a cognitive one. What determines processing styles when information is presented? This is a question that has been asked by persons who have researched consumer behavior.

Insights from Consumer Research

As I reflected on this question it sounded familiar. Then I dug back through some of my early research that took a cognitive information processing approach to consumer decisions when making a major decision such as buying a car or investing in a stock. These studies were conducted in the late 1960s and early 1970s, before microcomputers had been developed. The experiments required subjects to sit at a Teletype and react to a stream of information as it was supplied by a time-shared computer hundreds of miles away. Today this seems like the Dark Ages, but it was the only way to measure changes in subjects' decisions as they processed a stream of information regarding their choices. While the methods were crude in comparison with what could be done today with microcomputers and the Internet, they demonstrated that we could study the dynamics of information processing, the social and psychological influences on information utilization, the effects of the source of the information, and the effects of prior decisions on information utilization. A review of these early findings suggests testable hypotheses on why the vast amount of information is not always being used to improve executive decisions.

A time-shared computer simulation of automobile purchases examined brand switching behavior by giving information that was more favorable to subjects' second choice brand. The major finding was that switchers and nonswitchers treated available information differently by selective exposure, selective perception of the content, and selective processing of information.
 Information utilization by subjects who remained loyal to their first choice was compared to utilization by those who switched to their second choice. While both groups selected the same number of sources, the brand-loyal group requested significantly less information from friends who owned their second choice and from the dealer of the second choice. Selective perception of information was identified by comparing subjects' responses to information (which was biased toward the second choice) with the favorable and unfavorable patterns built into the experiment. Loyal subjects rationalized their choices by misperceiving information and perceived unfavorable information about their first choice as favorable, but switchers correctly perceived the unfavorable information about their first choice. Messages about the second choice were incorrectly perceived by subjects who remained loyal to their first choice and by those subjects who switched to the third choice brand. The brand switchers processed more information than those who remained loyal. This selective processing of information was studied by using Theil's model of the bits of information in a message, which is log (base 2) of the ratio of the subjective probability of acting after the message divided by the subjective probability before receiving the message.
 

Another experiment in automobile purchases did not allow subjects to choose information but instead presented 27 messages to them. Each message had three elements: a source of information, a copy theme, and a product attribute. After each message the subjects were asked to revise their probabilities of buying their first choice or their second choice brand. The information was biased toward their second choice in order to study their switching information processing behavior. Significant effects were observed: social sources had a negative influence, copy themes that were neutral had a slightly positive influence, and a negative theme had a greater absolute influence than a positive theme.
 Thus, there are source effects in information processing, which is to say, people attached their own evaluation of the validity and reliability of a source. This evaluation could be based on experience with these sources or on a desire to downgrade or upgrade a source to make the content of its information consistent with the decision already made.

Another experiment examined four cognitive models to predict changes in subjective probabilities for buying a new car—the balance model, the reinforcement model, the congruity model, and a regression model that combined the best features of the other three models. One finding that is relevant to the information utilization question posed here was "Changes in probability induced when a message supported a subject's original position were greater than those when the message was counter to this position."
 This finding raises a question: When do decision makers seek information only to support their decision and when do they want information to answer better questions and therefore make better decisions?

In one experiment of stock purchasing decisions "it was demonstrated that subjects' sensitivity to new information was influenced by their risk-taking propensity, fatalism, need for certainty, and their self-confidence. Prior probabilities of buying a specific stock, i.e., habit, and probabilities of investing in the stock market, were found to be the most significant variables for the subjects. Thus, the revision of probabilities after receiving new information was strongly influenced by prior probabilities. In conclusion, the subjects responded differently to identical information due to individual differences in personalities and prior probabilities."
 

Jumping forward to research that will be published in 2001, Pham, Cohen, Pracejus, and Hughes conducted four studies that showed that "compared to cold, reason-based evaluations of the target, the conscious monitoring of feelings provides judgmental responses that are (a) faster, (b) less variable and idiosyncratic, and importantly (c) more predictive of people's thoughts."
 Perhaps decision researchers have been assuming the wrong links to decisions. Feelings could be between information and reason-based evaluations or feelings could bypass the more difficult reason-based evaluation cognitive process.

There is another disturbing question: Are some people letting the ready availability of information drive the questions? This could lead to answering the wrong questions entirely. It could also mean that they are not using experience, feelings, or intuition in their decision processes.

Now we begin to see that even though facts are made readily available through technology, they are not invariably translated into knowledge because of personality differences, because the user is not asking the right question, or because his or her mind is set so that new information is misperceived. 

The last study suggests that researchers may have been in error by making the wrong assumption about the links between information and decisions. Those links are not necessarily cold logical evaluations and weightings of the information, but a conscious monitoring of feelings that lead to judgments and then decisions. Feelings, in turn, can be the result of experience and that unmeasurable source of information known as intuition.
 It would appear, therefore, that any study of executive decision processes will require new models of their information processing.

Hypotheses for Research in Executive Information Processing

Since, in many cases, executive decision processes have not kept pace with the speed of information technology, the next step in the development of knowledge systems is to study executive information processing styles and to develop ways to improve them. Several hypotheses are suggested by these studies of consumer behavior:

1. Previous successful decisions will be repeated, regardless of new information to the contrary.

2. Decision processses will be cut short by using feelings instead of new valid information.

3. The content and source of the information will be distorted to support a prior decision.

And we need to add a critical hypothesis that was not part of these consumer studies:

4. Executives are stuck in old questions that are no longer relevant.

To develop new and exciting strategies executives must ask exciting out-of-the-box questions. The Osborne-Parnes Creative Problem Solving process stresses the need to ask critical questions at each stage of the creative process.
 These questions are the spirit of inquiry that takes executives beyond just better information utilization. They give direction to the information that should be gathered so that the questions are driving the information generation, not the other way around.
Findings from studies that test these hypotheses will help in the development of training programs that will enable executives to ask better questions and to process information more objectively. The goal of this training should be better and faster decisions, thereby avoiding costly mistakes such as the excess capacity situation noted above. In short, some executives have not developed decision processes that match the high speed of the information age. Microcomputers and the Internet make this research and training possible. 

This research and the resulting training programs will be important inputs for the design of future information systems. Until these steps are taken, designers of information systems may not be able to demonstrate that new systems are worth the investment.
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