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2. Literature review 

 

2.1 Decision and Cognition  

The research in decision making from the past three decades has been focused on 

the cognitive views. In this section, the decision process and information searching 

strategy will be introduced first, and the cognitive factors which influence decision 

making will be reviewed next.  

 

U2.1.1 Decision Process and Searching StrategyU  

 In consumer decision making, decision 

makers are usually in face of multi-attribute 

alternatives. In research of multi-attribute choice, 

two major issues were explored: (1) the decision 

stages; (2) information searching strategy.  

 The decision stage 

As Russo and Leclerc (1994) had summarized, in over the last two decades, 

several decision models suggesting the decision process can be divided into stages 

(Biehal & Chakravarti, 1986; Lussier & Olshavsky, 1979; Payne, 1976; Wright & 

Barbour, 1977). Most commonly, these models include two stages: screening and 

evaluation. However, these two-stage models have been criticized because the lack of 

detail clarifying stages boundaries and more than two stages should be noticed 

(Bettman & Park, 1980; Russo & Leclerc, 1994; Russo & Rosen, 1975). 

2 
 

Russo and Leclerc (1994) used eye movement measurements to reveal the 

decision process in sufficient detail. By presenting the stimulus (Fig. 1) and asking the 

participants to shop as they normally would in their real life, they tracked the eye 
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fixation sequence to construct their decision stages. According to their proposal and 

results, they divided the consumer decision process into three stages rather than two 

stages.  

The initial stage is characterized as an “orientation” process which includes an 

overview of product display and initial screening out of alternatives. The eye fixation 

pattern of first stage is defined by serial fixations of adjacent products without 

refixating one already seen. The initial stage turns into the second stage once the 

refixation occur. The second stage is characterized as an “evaluation” process which is 

dominated by direct comparisons between alternatives. Russo and Leclerc defined the 

second stage by identified the third stage first, and the fixation pattern in between the 

first and third stages is belong to second stage. The third stage is viewed as the 

“verification” process which is aimed to examine the final choice again. To identify 

the third stage, they used the first refixation criteria again. But this time it is working 

backward from the decision announcement. In other words, it is reversing the 

sequence of eye fixation and counting backward from the time of decision 

announcement.  

In order to demonstrate the differentiation between the three stages was 

meaningful. The three stages’ qualities were then tested by the following indicators: (1) 

total time of stages, (2)mean number of fixations, (3)mean fixation duration, 

(4)breadth of search (a. number of different alternatives fixated, b. proportion of 

different brands fixated), (5) focus of search (a. fixations on the chosen alternative, b. 

fixations on a single elimination), and (6) others (a. fixations on acquisition, b, 

fixations on eliminations and c. fixations in comparisons). Two specific indicators 

which should be mentioned clearer, first is the single elimination. This indicator can 

help to clarify the three stages. Single eliminations are fixations that are both the first 

and the last look at a dimension. In other words, the dimension was viewed once and 
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no more. The proportion of single elimination is expected to be higher in the first 

stage and third stage, due to the processes of the first and third stage were screening 

or orienting. On the contrary, the process of the second stage is evaluating in which 

the lowest proportion of single elimination is expected, because the second stage 

concentrates on the more serious candidates for decision outcome. Second, the 

fixations on acquisition also need to be mentioned. The proportions of fixations 

devoted to acquisition are the first fixation on a dimension. This indicator can help a 

researcher to know that the first fixation is taken on which stages on most diemnsions. 

If a subject screens most dimensions on the first stage, the proportions of fixations on 

acquisition should be highest in the first stage. If a subject focuses on a certain 

dimension in the early stage, and screens other dimensions in the late stage, 

proportions of fixations on acquisition should be highest in the later stage. So the 

proportions of acquisition fixation can help researchers to get more information of 

which strategy is used by the subject. 

By testing these indicators, the results showed the processing in the second stage 

were different from the first stage and the third stage. First, the proportion of single 

eliminations was lowest in the second stage. Second, the number of different 

alternatives and different brands fixated and the proportion of fixations in 

comparisons were all higher in the second stage than those in the first and the third 

stage. Third, the mean fixation duration was longer in the second stage than in the 

other stages. It showed the main evaluation process indeed was happened in the 

second stage. Also these three stages had been found significantly different in quality.  

Russo and Leclerc (1994) mentioned the reason why their finding was a 

three-stage rather than a two-stage process was because they used different method 

from other studies. The methodology may play an important role. They suggested eye 

movement measurements can provide more detail, complete and alignment in time 
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information about the underlying choice process. Due to the eye movement 

measurement, the decision stages can be divided into clearer stages. Also, as these 

stages are clarified, it can help the researcher to understand consumer decision 

process more.  

  

Information Searching Strategy  

In addition to the decision stage, information searching strategy in consumer 

decision process has been studied well. In general, information processing can be 

differentiated into two main processing styles: analytic and heuristic processing style 

(Evans, 2008).  

UAnalytic processingU is referred as a comprehensive, analytic information 

processing. Individual attends to, evaluates, elaborates, and integrates the content of 

the information carefully. Analytic processing requires cognitive capacity and effort. 

Thus it depends on the processors' willingness and ability to allocate the necessary 

resources. When the capacity to process is sufficient, the motivation to allocate 

processing resources becomes a major determinant of systematic processing (Chaiken, 

1980; Chaiken, Liberman, & Eagly, 1989; Evans, 2008).  

UHeuristic processingU means a limited information process. When processing 

heuristically, people assess the surface or structural characteristics of information. 

Otherwise, people assess the information by prior knowledge or experience (Bellman 

& Park, 1980; Chaiken, 1980; Maheswaran, Mackie, & Chaiken, 1992). Heuristics 

allow people to evaluate the probable validity of information without fully absorbing 

or elaborating upon its semantic content or deeper meaning (Chaiken, et al., 1989; 

Evans, 2008). 

More specific strategies in multi-attribute choices were suggested. Bettman, 

Luce and Payne (1998) suggested four primary aspects that characterize information 
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searching strategy in multi-attribute choices. (1) The total amount of information 

processed: the total amount of information processed can vary a great deal. In general, 

less information will be processed when using heuristic processing than using 

analytical processing, however, there are exceptions. (2) The selectivity in 

information processing: each attribute or alternative can be processed consistently or 

selectively. For example, the consumer may only review one attribute cross different 

alternatives and then choose one alternative. This process may involve highly 

selective processing of attribute information. (3) The pattern of processing (whether 

by alternative-wise (product) or attribute-wise (dimension)): the information is 

processed primarily by alternative (product), in which multiple attributes of a single 

alternative are processed before another alternative is considered. Or a single attribute 

in different alternatives are considered before other attributes are considered. (4) The 

strategy is compensatory or non- compensatory, a strategy which is compensatory 

requires explicit trade-offs among attributes. Table 1 is the summary of different 

specific strategies with different characteristics of four features mentioned above from 

Bettman, Luce and Payne (1998). 

In these many specific strategies, the classic one in analytic processing is 

weighted adding strategy (WADD). Consumers assess the attributes in different 

importance level in different weighting and assign a subjective value to each possible 

attribute level. The weighting multiply the subjective value of each attribute is the 

final value of the attribute. After obtain the final values of each attribute, a subject can 

add them together to obtain an overall value for each product. After getting the overall 

value of each product, a consumer makes a decision by choosing the one with the 

highest value. Therefore, WADD is characterized by extensive, consistent, 

alternative-based, compensatory and analytic information processing. Another 

analytic strategy such as the equal weight strategy (EQW) is a variation from WADD. 
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EQW considers all of the alternatives and all of the attribute values for each 

alternative. But unlike the WADD, the 

weightings of each attribute in EQW 

are all equal. EQW thus is a special 

case of weighted adding and the 

processing is extensive, consistent, 

alternative-based, compensatory and 

analytic.  

In contrast to the analytic strategies, the Elimination-by-aspects (EBA) is the 

classic one in many heuristic strategies. EBA eliminates options that do not meet a 

minimum cutoff value for the most important attribute, and repeated for the second 

most important attribute. This process will continue till the final option or product is 

chosen. In Lexicographic strategy (LEX), the alternative with the best value on the 

most important attribute is simply selected. LEX involves limited, attribute-based, 

non-compensatory and heuristic processing. Another heuristic strategy is satisfying 

(SAT). SAT is an alternative-based, selective, and non-compensatory strategy. 

Alternatives are considered sequentially, and if the attributes in that alternative fails to 

meet the cutoff level for the attribute, processing is terminated for that alternative. 

Once the attribute is satisfied the cutoff level in the alternative, the alternative is 

chosen. The majority of confirming dimensions strategy (MCD) is one of the 

compensatory and heuristic strategies too (Bettman, et al., 1998). 

7 
 

Bettman et al. (1998) also suggested these strategies sometimes are combined 

together. A frequently observed strategy combination is an initial use of EBA and then 

WADD. Moreover, Reisen, Hoffrage and Mast (2008) also found in their experiment 

the WADD and EBA were used most. The experiment was done by asking the 

participants to choose one of the four mobile phones. After the experiment, which 
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strategy the participants used in the decision process was asked. They found that in 

most participants’ verbal report, almost all the participants used EBA and 74% used 

WADD. Moreover, 71% combined the two strategies. It showed the participants didn’t 

use just one strategy, but a more complicated strategies combination was considered.  

In sum, by understanding the detail of decision stages and information searching 

strategy in multi-attribute choices, it can help us to know the concrete change in 

decision process. Those concrete changes are often caused by the influence of 

emotional and cognitive factors in decision making. How these factors influence 

decision process are discussed as following. 

 

U2.1.2 The Influence of Cognitive Factors in Decision Making 

 Many studies showed the decision process can be influenced by many cognitive 

factors, such as time pressure, task motivation, task characteristics and prior 

knowledge etc. (Bellman & Park, 1980; Bettman, et al., 1998; Nowlis, 1995). The 

time pressure can regulate how much the amount of information can be processed and 

its impact on consumer decisions are significant (Iyer, 1989). Otherwise, researches 

showed that when task motivation is high, consumers spend more time acquiring 

information (Celsi & Olson, 1988).  

In addition to the factors mentioned above, the decision importance was studied 

well. Moreover, in the real life, people always have to face the decision with different 

importance. How the decision importance influence decision process should be 

viewed importantly. Ashby, et al. (1999) and Forgas(1989) both commented the 

decision importance plays an important role in decision process. It not only influences 

the decision process, but also interacts with the emotion factors. 

In present study, the focus is on task characteristics and prior knowledge, 

especially decision importance. These factors will be reviewed in the next section. 
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Task characteristics – Decision Importance  

In the area of decision making, decision importance are usually manipulated in 

the following two ways. First, the importance of a decision is usually manipulated by 

the consequences of decision. Decision is considered more important when it has 

important consequences for the decision maker. Second, the importance of a decision 

consists of introducing an expectation that how others view the decision maker 

(Sanbonmatsu & Fazio, 1990). 

 Evidence had showed how decision importance or task importance influences 

information processing or decision processing. Tyszka (1998) suggested that a high 

importance task or decision reinforces subjects to have a motivation to process 

information more accurately, i.e. to produce many evaluations of choice alternatives. 

In contrast, low importance causes the subject to have a motivation to minimize effort, 

i.e. to produce few evaluations of choice alternatives. 

Billings and Scherer (1988) manipulated the importance of decision by 

emphasizing reward for the correct choice. They found that the amount of information 

searched for making a choice was influenced by the importance of a decision. For a 

more important decision task, subjects searched for more information than a less 

important decision task. Savadori Rumiati, Bonini, and Moglia (1999) gave 

participants the information about eight cars and asked them to choose one. They 

found when the participants were told “this decision is very important” (i.e., this is a 

market survey), their information processing style was different from the participants 

who were told “this decision is not that important” (i.e., this is a simple experiment). 

The results showed that when the participants in the low important condition, they 

used fewer information and strategies. Chen, Yen, and Du (2006) also confirmed that 

when subjects were given the decision task with different levels of importance, the 

information searching strategy was changed. They gave subjects two different 
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products to manipulate the decision importance (shampoo/low importance vs. 

computer/high importance). The results showed that subjects in high important 

condition spent more time on the decision and used more information than low 

important condition.  

 

Prior Knowledge and Experience 

In addition to the decision of importance, the prior knowledge and experience 

plays an important role on decision making. Tversky and Kahneman (1974) suggested 

when people estimate the probability of a event will occur or when they make a 

decision, they will rely on the information which they have acquired before. 

Bellman and Park (1980) found that prior knowledge and experience such as 

brand valence can influence consumer’s decision. They manipulated brand name 

valence and attribute importance as independent variables. They attempted to 

understand brand name effects within the framework of the heuristic-systematic 

model. Subjects were asked to read a message about a new product in which either 

important or unimportant attributes were included. Moreover, the new product was 

associated with either a favorable brand name or an unfavorable brand name. The 

results showed when the subjects read the message with low importance attributes, 

subjects' evaluations were influenced only by brand name valence.  

In general, there are many cognitive factors can influence decision process. How 

these factors influence decision process have been studied well. However, there are 

not only cognitive factors can influence decision processing, but also emotional 

factors. 
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2.2 Emotion and Decision Making 

Unlike the relationship between cognition and decision making have been 

studied well for a long time. The role of emotion in decision making has been ignored 

until the last decade, since then, a burst of researches in decision making with emotion 

are growing up (Forgas, 1995; Loewenstein & Lerner, 2003). The following are the 

literature review of how the emotion influence in decision process. 

 

U2.2.1 The influence of positive and negative emotion on decision 

process 

Emotion states can influence the information processing strategy which 

individuals are likely to adopt. Numerous experimental researches indicated that 

different kinds of emotion states have different influences on decision process (Isen & 

Means, 1983; Lerner & Keltner, 2000, 2001). Two of the most studied emotions are 

happy and sad. A quiver of experimental studies indicated happy and sad individuals 

are likely to use different information processing strategies (Forgas, 1989; Schwarz & 

Bless, 1991). The following issues will focus on the two specific emotions. 

 

The influence of sad emotion on decision process 

Luce, Bettman, and Payne (1997) suggested that “decision processing under 

increasing negative emotion becomes more extensive and proceeds more by focusing 

on one attribute at a time”. Individuals who are sad are more likely to use an analytic 

processing strategy, with little reliance on pre-existing knowledge and considerable 

attention to the details at hand (Schwarz & Clore, 1996). It consists with the more 

detail-oriented processing style fostered by negative moods. Individuals feel bad 

always cause by when things go wrong or some particular problems occur. Hence, 
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negative affective states may prime that the current situation is problematic and may 

elicit a processing style that pays close attention to the problematic situation. 

Payne, Bettman,and Johnson (1988) asked subjects to list the factors they had 

concerned about or related to the decision after the decision were made. The results 

showed that subjects in negative emotion state listed more factors than the control 

group subjects. Moreover, subjects with a negative emotion state read more 

information in order to make a more precise decision.  

The same idea was also supported by Hertel, Neuhof, Theuer, and Kerr (2000). 

They studied the impact of emotion on individuals’ decision behavior in a chicken 

dilemma game. The game is similar to the classical prisoner’s dilemma game. It is 

about strategy using game and cooperation with group members. They found that the 

participants in sad emotion state used a more analytical information processing 

strategy. The participants in sad emotion state analyzed the game’s structure and rules, 

and then played the game more carefully. 

 

The influence of happy emotion on decision process 

In contrast to sad individuals, the studies showed the happy individuals like to 

make decisions with a high reliance on pre-existing knowledge and relatively little 

attention to the details at hand. The same study which was done by Hertel et al. (2000) 

showed that subjects in happy mood like to heuristically imitate the behavior of other 

players. Also they were not willing to pay too much effort on the game. Moreover, 

they didn’t want to think about their own strategy for playing the game.  

Batra and Stayman (1990) manipulated the participants’ mood state to see if the 

mood state (positive vs. neutral) will influence the evaluation of a print advertisement. 

They expected the positive states will lead subjects to view the ad in a 

brand-evaluation. Participants were asked to examine a print ad of a bank in order to 
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evaluate the bank and its marketing efforts. The subjects then listed their thoughts in a 

verbal protocol which was about the arguments of the ad and answered brand-attitude 

questions. The results showed that positive moods created less elaboration, resulted in 

a more heuristic processing and reduced the extent of message evaluation. The 

participants in positive moods had fewer arguments about the ad. 

The results suggested that positive emotion decreases elaboration. Reasons 

supported for this effect include subjects in a positive emotion want to keep the 

emotion state and to exert cognitive effort may decrease the positive emotion. Another 

reason why subjects cannot exert cognitive effort is because positive emotion impairs 

and disrupts one's cognitive capacity (Batra & Stayman, 1990; Bless, et al., 1990; 

Schwarz & Bless, 1991) 

In sum, these studies have suggested sad emotion will lead people to have more 

analytical processing and happy emotion will lead heuristic processing. However, 

some studies which investigated on how the happy or sad emotion influence decision 

process showed inconsistent evidence from the studies mentioned above. It is 

discussed as follows (Forgas, 1989; Isen, 2001; Schwarz & Bless, 1991; Schwarz & 

Clore, 1996). 

 

The inconsistent evidence - sad 

Forgas (1989) suggested the effects of negative mood on decision making are 

more likely to be influenced by normative and motivational factors. Negative moods 

should preferentially trigger information search and decision strategies directed 

towards rewarding outcomes. Social, cultural, and motivational factors are probably 

particularly important in defining the consequences of negative mood states. 

Under the suggestion, Forgas (1989) did an experiment showed when people 

under different motivation states, the influence of sad emotion changed. He asked 
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subjects to choose a partner and used an information board which inclueded different 

partners’ qualities. The way the subjects opened the cards were recorded. Moreover, 

the motivation was manipulated by telling the subjects that the partner they choose 

will work with themselves (personal) or with someone else (impersonal). The results 

showed the decision efficiency was strongly influenced by mood, and impersonal 

choices were more affected than personal decisions. He found sad mood resulted in 

slower processing when dealing with impersonal than personal choice. This effect was 

again confirmed in Forgas (1991). Forgas (1991) also confirmed the sad subject were 

faster in making personal important decisions. The reason is that participants were 

motivated to involve in a process which is a highly directed and selective search for 

specific kinds of information.  

In this study, it can be seen the sad mood effect is not always resulted in 

analytical processing. The sad mood effect will change and interact with the cognitive 

factors like motivation or decision importance.  

 

The inconsistent evidence - happy 

Like sad emotion, the inconsistency of positive emotion influence in decision 

was found (Ashby, et al., 1999; Isen, 2001). The studies indicated the positive 

emotion can increases analytical thinking and facilitate systematic cognitive 

processing. The reason is that when subjects are in positive emotion and perceive the 

cognitive task as an enjoyable activity. Because they are more motivated to process 

the information, they are capable to process information more efficiently (Isen, 1993; 

Mano, 1992; Petty, Schumann, Richman, & Strathman, 1993). 

Isen (1987) hypothesized that the positive material in memory “is more extensive 

and at the same time better integrated, so positive emotion is able to cue wide range of 

thought”. It means participants under positive emotion can process information more 
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efficient. Isen and Mean (1983) manipulated the emotion states and told subjects to 

choose a car among six cars which they want to buy. They found that when subjects 

under the positive emotion state made the decision more quickly than the subjects 

were not under the positive emotion state. Moreover, subjects under the positive 

emotion deleted the useless information to decrease the cognitive effort. After 

participants made a decision, they asked participants to rate how important they think 

each dimension of buying a car is. The data showed that the dimension was viewed as 

an important one also was the one that participants viewed the longest in the decision 

process.  

Isen, Rosenzweig, and Young (1991) used the same paradigm of Isen and Mean 

(1983), but modified it to simulate medical diagnosis. They studied the medical 

decision making process by asking the young medical care providers. The medical 

decision making task was to ask them to decide which one of the six hypothetical 

patients was most likely to have lung cancer. It was based on information from nine 

different dimensions. The results showed that clinicians who were in positive emotion 

state were more efficient in completing the task. Lewinsohn and Mano (1993) also 

investigated the influence of positive emotion state on decision making. They used 

multi-attribute choice task and manipulated the emotion states by not only the 

emotion valence but also emotion arousal. The results showed that the participants, 

who were in more pleasant mood deliberated longer, used more information and made 

more inter-dimensional moves. They also found the subjects who were more aroused 

ignored more information and deliberated with less time. 

These inconsistent results mentioned above had pointed out one important 

question. Is the inconsistency induced by the pure emotion effect or by the interaction 

effect between cognition and emotion? According to the Isen (1993) the inconsistency 

might be explained by the decision importance. Because the decision importance 
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increases the motivation for the task, the emotion effect under different motivation 

might be mediated. 

 

2.3 The interaction between cognition and emotion 

According to Schwarz and Clore (1996), the emotion-induced differences in 

processing strategy are attributed to the differences in attentional resources, 

differences in motivation, or some combination of these factors. Also, as Isen (1993) 

suggested the information processing is influenced both by emotion and the 

characteristic of task and the environment of task. It can be seen, the quality of the 

decision task, the information environment and emotion states all play important roles 

in decision making. So the inconsistency of emotion effect might be explained by the 

interaction of emotion and cognition. 

Ashby, Isen, and Turken (1999) had explained the inconsistency of positive 

emotion effect. They said the emotion influence of decision processing is influenced 

by the task importance. They suggested that even though a lot of studies showed that 

positive emotion sometimes leads to a global or heuristics style of processing. 

However, other evidence also suggested the phenomena might come from studies that 

used certain specific kinds of materials or tasks. They said if the task is interesting or 

important, positive affect promotes careful, thorough, open-minded and systematic 

processing. If the subjects are not involved into the task, happy emotion lead subjects 

not to elaborate as much or even to decrease elaboration. Because they may be 

reluctant to engage in an unimportant activity that could decrease their positive affect.  

This pointed out the interaction effect between cognition and emotion on the decision 

making process. 

In addition, as Forgas (1989) suggested not only the positive emotion, but also 
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the negative emotion effect will be changed under different situations. He suggested 

the motivation also plays a role in how sad emotion influence decision process. 

Forgas(1991) studied how sad emotion influence the social decision. The subjects 

were asked to choose the partner for themselves or for others. The results suggested 

when the decision is personal relevant (choose the partner for themselves), sad 

emotion is most likely to result in motivated processing. It means sad mood will lead 

participants to make decision faster, more reward oriented and not spend too much 

effort on the task.  

Here as Ashby et al. (1999) and Forgas (1989) suggested, the main question of 

this study is if both positive and negative emotion effect will be mediated under 

different cognition condition (high importance vs. low importance)?  

 

Summary  

A large body of theory and research documents showed not only cognitive 

factors but also emotional factors have profoundly influenced on the cognitive 

processes (Clore, Schwarz, & Conway, 1994; Forgas, 1995; Loewenstein & Lerner, 

2003; Schwarz & Clore, 1996). In the past decade the issue of emotion and cognition 

interaction in the decision making process has been attended. In the present study, 

the major goal was to find if the inconsistency of emotion effect can be explained by 

the interaction of emotion and decision importance. The major independent variables 

in the present study were emotion (happy vs. sad) and cognition (importance of 

decision). The interaction between the two independent factors was observed. The 

decision process was assessed by eye movement measurement and 

psychophysiological measurement which are introduced as follows. 
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2.4 Measurement  

In order to get more information about the decision process and strategy usage, 

the eye movement measurement and psychophysiological measurement was used. The 

eye movement measurement can clarify the attention location and information 

processing while the subject is making a decision. The eye movement measurement 

provides more information to observe the shift of using heuristic and analytic 

strategies caused by different emotion states, and different decision importance 

conditions.  

Besides the behavior measurement, the psychophysical measurement can help 

researcher to assess the body changes. By combining the behavior and psychophysical 

measurements can provide more information to understand the decision process under 

different emotion conditions. 

 

U2.4.1 Eye movement Measurement 

In order to investigate how the cognition and emotion interact and to observe 

how the decision process changes, the eye movement measurement was used.  

Tabatabai (1998) suggested that there are many methods that can be used by 

researchers to investigate the information process. One of the methods is information 

display board (IDB) which provides subjects with information about alternatives in a 

structured matrix format. The information processing is recorded by how the cards or 

information is opened or turned on. The other one is eye movement measurement 

which is recorded by camera and tracing the eye movement during the decision 

process. 

Compared to the IDB method, the eye movement measurement can record the 

scanpath. The scanpath of visual attention is not entirely under voluntary control, but 
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partially driven by automated scanning routines. The attention drawing features of the 

display cannot be captured by the IDB methodology. Moreover, the information 

presentation of IDB has constrained the searching strategy (Janiszewski, 1998; 

Le´vy-Schoen, 1981). However, the eye movement measurement can provide 

information under more natural conditions (Pieters & Warlop, 1999).  

Pieters and Warlop (1999) manipulated time pressure and task motivation as 

independent variables to see how these factors influence the decision process. 

Moreover, they used the eye tracking system to measure subjects’ eye movement 

while they were choosing from a naturalistic choice display with six alternatives of a 

common packaged goods category: shampoo. Then they assessed fixations and 

saccades between alternatives and between meaningful areas of each alternative’s 

package. This method allowed them to observe variability in the pattern of fixations 

and saccades between subjects and between alternatives. Moreover, it can be used to 

investigate whether this variability is systematically related to constraints on their 

manipulation variables and to the choices consumers make. The results showed the 

chosen brand receives significantly more intra-brand and inter-brand saccades and 

longer fixation durations than non-chosen brands, independent of time pressure and 

task motivation conditions. 

In measuring eye movement, there are two important indexes: (1) Fixations: they 

are the pauses between saccades during which the eye is relatively immobile, and 

during which the visual system gathers information. The duration of fixations is 

variable. The range is from 50 milliseconds to over a second depending on task and 

subject characteristics(Rayner, 1998) . (2) Saccades: they are quick jumps from 

location to location during which vision is essentially suppressed. Both fixation and 

saccades can provide insight into cognitive processes such as language 

comprehension, memory, mental imagery and decision making by scan path (Sperling 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

20 
 

& Weichselgartner, 1995). Moreover, the searching strategy is calculated by the 

subjects’ scan-path over stimuli which consist of fixations and saccades.  

Horstmann, Ahlgrimm, and Glokner (under review) used eye movement 

measurement and tried to find the difference of analytic and heuristic processing on 

eye movement parameters. They used instruction-induced method to distinct two 

processes by asking participants to use one kind of processing strategies (e.g. In the 

later decision task, you have to use analytic strategy to make a choice). After the 

instruction, they asked participants to choose one city to live, three or twelve cities’ 

detail were presented in front of participants. The eye movement patterns were 

recorded while they were reading the information. The results showed the major 

differences between these two processes were: (1) the number of fixations and (2) the 

amount repeated viewing time in same information. It showed under analytic 

processing, the number of fixations and the repeated viewing time in same 

information were higher than heuristic processing. 

However, the information searching strategy had no clear patterns which could 

be used to differentiate analytic and heuristic processing. They analyzed the 

information search direction (intra-dimension vs. inter-dimension searching) and 

found no obvious trend. Also in their two experiments, they found the information 

search direction was mediated by the task itself. It means when the task content 

changed, the information searching direction or strategy changed too. Moreover, they 

matched the eye movement patterns into different strategies such as LEX, WADD and 

EQW. Then they tested if the proportion of using these strategies were different from 

analytic processing to heuristic process. They expected the participants under different 

processing (analytic vs. heuristic) might prefer to use different strategies (LEX, 

WADD and EQW). But no significant difference was found. The participants didn’t 

prefer to use any specific strategy neither in analytic processing nor in heuristic 
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processing. 

In the present study, the researcher used the eye movement recording method to 

document the decision process. This method provides some advantages to catch the 

detail decision process. First, according to the suggestion of Horstmann, Ahlgrimm, 

and Glokner (under review), the researchers can use the eye movement indicators to 

test if the different strategies was used in different situation. Second, with the 

suggestion of Russo and Leclerc (1994), it can provide more detail, complete and 

alignment in time information about the underlying choice process. The eye 

movement measurement can divide the decision into clearer stages and represent the 

dynamic decision process.  

  

U2.4.2 Psychophysiological Measurement 

In order to examine the interaction between the emotion and cognition, the 

present study also used the psychophysiology measurement. According to the 

literature, the physiological indicators such as SCRs (Skin Conductance Response) 

and ECG (Heart Rate / Heart Period) can reflect the emotion arousal and valence. 

Emotional reactions associated with the processing of affective pictures have been 

investigated intensively, and results of these studies provide detailed information 

about associations between emotion and specific physiological measures (e.g.,skin 

conductance, heart rate, facial electromyogram, brain activity parameters) (Hamm, 

Schupp, & Weike, 2003). 

 

SCR (Skin Conductance Response)  

Dawson, Schell and Filion (2000) indicated that the electrodermal activity (EDA) 

measures have been applied to an extensive variety of questions such as studies of 

attention, and emotion.  
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Dawson et al. (2000) suggested SCR usually related to the arousal dimension. 

Lang, Greenwald, Bradley, and Hamm (1993) developed a set of widely used pictures. 

The pictures were rated with both arousal and valence on a strongly positive to 

strongly negative scale. In contrast to strong emotion states which had higher SCRs, 

the moderate emotion states such as sad or joy had lower SCRs. High SCRs 

associated with the pictures of high arousal, but usually cannot distinguish positive 

from negative emotion.  

Besides of the reaction of emotion, the SCRs also can reflect the significance of 

the task and associated internal processes involved in making decision. Tranel, Fowles 

and Damasio (1985) gave the subjects famous (significant) or un-famous 

(non-significant) faces. The result revealed that the average SCR was much higher to 

slides of significant faces than to the non-significant faces. The study of Lykken (1959) 

also showed that SCRs reflected the significance of the task.  

 

ECG (Heart Rate/ Heart Period) 

Heart period is typically measured between successive R spikes in the ECG 

given the larger magnitude and sharper inflection of the R spikes relative to other 

ECG component. The converted of heart period (in msec) is heart rate (in beats/ bpm). 

Both ECG indices (heart rate/ heart period) were used. (See review in Berntson, 

Quigley, and Lozand (2007) for more information about ECG in physiology and 

measurement) 

Unlike SCRs which are strongly correlated to the emotional arousal, Bradley, 

Greenwald, & Hamm (1993) suggested that heart rate showed fairly strong 

correlations with valence, ranging from .5 up to .76. This indicated that heart rate 

could be a good indicator for the emotion valence state of a person. Although the 

indicator of heart rate to specific emotion doesn’t have a clear conclusion yet. But the 
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data from a meta analysis study conducted by Cacioppo, Klein, Berntson, and 

Hatfield (1993) consist with Ekman, Levenson, and Friesen’s (1983) finding. That is, 

the greater heart acceleration was obtained to anger, fear and sad, but no clear pattern 

in happy.  

 

Anticipatory and Outcome SCR/ ECG 

In the studies of decision making, anticipatory SCR/ECG (the SCR/ECG 

before decision) and outcome SCR/ECG (the SCR/ECG after decision) are often used 

(Crone, Somsen, Beek, & Van Der Molen, 2004; Damasio, 1994). Damasio (1994) 

measured SCRs when subjects making a choice in a gambling game. The results 

showed that anticipatory SCRs were different when subjects were in face of decks 

with different expected value. Crone et al. (2004) used Iowa gambling task and found 

the pattern of anticipatory SCR and ECG preceding risky choices changed. Moreover, 

the outcome SCR and ECG showed different patterns in different feedback condition. 

The studies showed that both the anticipatory SCR/ECG and the outcome SCR/ECG 

can reflect the decision process. 

 

Summary  

According to the review above, eye movement measurement and 

psychophysical measurement can help the researcher to clarify the decision process at 

different conditions. Along with these dependent variables, we assume that eye 

movement can provide more information about the information usage and searching 

strategy in decision process. On the other hands, the SCR and ECG can provide more 

information about emotional and attention process before and after making a decision. 

The dependent variables are as following: the eye movement indicators are 

divided into two major domains: overall vs. stages (according to Russo and Leclerc 
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(1994), the eye movement data will be divided into three stages). In each domain, the 

following indicators are used: (1) Total viewing time: total reading time sums all 

fixations made within a dimension, including those fixations made when re-viewing 

the dimension. (2) Fixation number. (3) Gaze duration: gaze duration is defined as the 

sum of all the fixations made in a dimension until the point of fixation leaves the 

dimension. (4) First fixation duration: the first fixation duration is the time the 

participants spent initially fixating the dimension. (5) Number of different dimension 

fixated. (6) Information searching strategy: A. inter-dimension searching – the 

searching in the same product but in different dimensions. B. intra-dimension 

searching – the searching in the same dimension but in different products. It should be 

noticed that the counting methods of the searching strategy in the present study were 

different from those in the literature review. The intra or inter-dimension searching 

was only counted once if the three consecutive fixations were all in the same strategy. 

(7) Single elimination: fixations that are both the first and last look at a dimension. (8) 

The proportion of acquisitions: the proportion of first fixation on each dimension in 

different stages. And (9) the total time spend on the final choice (experiment 1) or 

different products (cue vs. non-cue product) (experiment 2). Moreover, the dependent 

variables of psychophysiological indicators are (1) anticipatory SCR, ECG (4 sec 

before making a choice). (2) Outcome SCR, ECG (4 sec after making a choice).  

 

2.5 Question and Hypothesis  

The question of this study is: will the emotion effect on decision making be 

mediated under different cognitive circumstances? Ashby et. al (1999) and Isen (1993) 

both suggested the emotion influence on decision processing is affected by the task 

importance. They suggested that even though a lot of studies showed that positive 
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emotion sometimes leads to a global or heuristics style of processing. The effects will 

be changed when the task is in different importance levels. Moreover, Forgas (1989) 

also suggested not only the positive emotion but also the negative emotion effect will 

be influenced by different decision importance. Forgas (1989) and Forgas (1991) 

suggested when the decision was personally important to subjects, the sad emotion 

effect were mediated because they are motivating to involve more efficiency process.  

According to Isen (1993) and Forgas (1989), when task importance changes, the 

influence of positive and negative emotion will lead to different decision process. As 

Isen (1993) suggested when participants in a happy emotion with high important task, 

they process the information selectively. They delete the useless information, and 

spend more time on useful information. Moreover, it might occur in early process and 

take longer time in early process, due to the selective searching. But with low 

importance task, the positive emotion will lead to heuristic process as typical. They 

finish the task as fast as they can, and do not process the information systematically. 

They don’t delete the useless information like the happy participants with high 

importance task. However, according to Isen (1993), these two processes might not 

have any difference on total decision time, due to the participants in happy emotion 

with high importance complete the task efficiently . So how the information is 

processed (whether the information is effectively selected) and what happen in early 

process should be the important points to differentiate these two conditions.  

On the other side, the negative emotion effect on different decision importance 

will be different too. In general, the sad emotion leads participants to process 

information analytically. The participants in a sad emotion spend more time on the 

task than the participants in a happy emotion (Schwarz & Bless, 1991). However, 

with the suggestion of Forgas (1989) and Forgas(1991), the participants in a sad 

emotion with high motivation task or personal relevant task, the sad emotion effect 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

26 
 

were changed. They completed the task faster than low motivation participants 

because they were reward seeking and processed the information selectively. By the 

suggestion above, the interaction of decision importance and emotion on decision 

making is expected. 

 


