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Abstract

This paper suggests a hypothesis that feelings of attachment change

subjective valuation through reference point shifts. This attachment

hypothesis can explain seemingly contradictory results of recent exper-

iments concerning what are called endowment effects, in which there

exists disparities of valuation between owners and nonowners. That

is, individuals who are attached to a good value it highly. We propose

a model of value function that illustrates the attachment hypothesis.

In this model, feelings of attachment shift the reference point. In

addition, we test the effect of attachment on subjective valuation by

experimentally controlling attachment, using a psychological method

called priming manipulation.
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2011 and I am thankful for comments from all members of the seminar.
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This paper claims that feelings of attachment determine change in sub-

jective valuation. This is a better interpretation of current results than the

endowment effect theory that insists that ownership affects subjective val-

uation. Previous studies found that the subjective value of a good could

change regardless of actual ownership depending on the experimental con-

ditions. The reference point shift depending on attachment better accounts

for the current results, while the endowment effect theory, which insists that

only initial endowment determines the reference point, is not consistent with

the results. The validity of the hypothesis of reference point shift depending

on attachment was tested by an experiment manipulating attachment.

Knetsch (1989) discovered the phenomenon, which he named the endow-

ment effect, in which individuals who own a good tend to value the good at

a higher price than individuals who do not own the good. This effect has

been interpreted as the endowment effect created by loss aversion, a core in-

gredient of prospect theory (Kahneman and Tversky, 1979). Plott and Zeiler

(2005, 2007), however, argued that the endowment effect is not appropriate

for this phenomenon. That is, ownership does not moderate the endowment

effect. They tested this with experiments using modified procedures to re-

move factors irrelevant to ownership, and concluded that they had to reject

the explanation.

This paper suggests that the change of subjective value is created by

attachment regardless of ownership. For example, Shimojo et al. (2003)

identified a phenomenon, known as gazing bias, that if people looked at a

person for a while, they tended to prefer that person. The result could be

summarized as “the more they look at someone, the more they are attached to

2



that person.” Thus, in the same way, the subjective value of a good is likely to

change as attachment changes. If so, the endowment effect can be explained

by this increase in the attachment of owners because they are attached to

their goods by ownership. This attachment hypothesis can explain most of

the recent findings that traditional endowment effect theory cannot explain

(Plott and Zeiler, 2007; Knetsch and Wong, 2009).

Furthermore, an advantage of using the attachment hypothesis, in which

people’s estimation of an object is moderated by attachment, is that this

interpretation accounts for the puzzle, found by Isoni et al. (2011), that

people have different attitudes towards goods and money. They observed that

there exists an endowment effect for lotteries for money, but not for goods

like a pen. The attachment hypothesis is likely to explain this difference. If

people are instantly attached to lotteries for money at the moment they buy

the lottery ticket, but are not attached to mugs, there exists an endowment

effect only for lotteries for money.

I propose a value function model to express the attachment hypothesis.

The standard model, in which the reference point shifts with ownership,

cannot explain the recent findings. However, the model with the reference

point shift depending on attachment can explain these findings. Although

Plott and Zeiler (2007) rejected the explanation of loss aversion, this modified

value function model based on loss aversion does work.

We tested the attachment hypothesis by an experiment that manipulated

feelings of attachment. The experiment hypothesizes human nature: when

we focus on negative characteristics of a good, our attachment to it would

decrease. For example, consider your favorite item of clothing that has some
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stains. Usually you do not care about the stains but once you focus on

them, your attachment would decrease. In the present study, the experi-

ment focused subjects on negative characteristics of their goods to control

attachment, and the result was consistent with the hypothesis.

The experiment used a psychological method called priming manipula-

tion that stimulates subjects and controls what they focused on. Priming

manipulation is widely used in psychological studies, but is rarely used in

economics. Our paper is one of a few studies using this method in economics

(Benjamin et al., 2010; Vohs et al., 2006).

In Section 2, we review research on the endowment effect, and then de-

scribe the attachment hypothesis in Section 3. Section 4 illustrates our at-

tachment hypothesis model. Through Sections 5 to 7, experimental method-

ology, procedure and results are discussed. We conclude in Section 8.

1 Literature Review

Knetsch (1989) investigated the disparity of subjective value for an item be-

tween individuals who own it and those who do not: he found owners tend

to value more highly the item they owned than did nonowners. Knetsch

(1989) set up an exchange experiment in which individuals to whom he had

given a mug had a chance to exchange their mug for a pen. They tended to

reject the exchange even though the mug’s value was almost equal to that

of the pen. He interpreted the asymmetries as the result of loss aversion

in prospect theory. That is, feelings of loss from giving up an initial en-

dowment are greater than feelings of gain from exchanging the endowment
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for essentially the same thing, so individuals rejected the alternative. This

interpretation is called endowment effect theory. Furthermore, Kahneman

et al. (1991) directly examined willingness to pay (WTP) and willingness

to accept (WTA) to observe the disparity. Subjects valued the goods they

owned much more highly than the goods they did not. WTP was much lower

than WTA.

Recent studies, however, have argued that endowment effect theory was

not an appropriate interpretation of the subjective value gap between own-

ers and nonowners (e.g., Plott and Zeiler, 2005, 2007; List, 2003; Isoni et al.,

2011). Plott and Zeiler (2005) argued that the gap was due to misunderstand-

ing experiment procedures, not loss aversion. They modified experiment

procedures to make sure subjects understood what to do, and found no dis-

parity between WTP and WTA. Specifically, they used a Becker–DeGroot–

Marschak (BDM) mechanism1 to elicit subjects’ true value of a good, and

provided examples and practice rounds before the experiment. Moreover,

subjects had anonymity during trades in order to avoid the cascade effect.2

No gap was observed in the experiment under these modified procedures.

Plott and Zeiler (2007) also observed no disparities. They conducted an

exchange experiment under a procedure modified from the standard exper-

iment for the endowment effect. They rejected some psychological factors

that might cause the disparity. For example, they modified a process in

1The BDM mechanism they used was the following: the price was chosen randomly on
each round, and if the WTP of subjects is higher, or WTA lower than this price, the trade
was done. Under this mechanism, it was best for subjects to suggest their true WTA and
WTP.

2The cascade effect is that people would be less likely to exchange objects if they were
seen to do so because they hesitate to disclose their actions to fellow subjects.
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which subjects were endowed with an object. They prevented subjects from

feeling privileged because they had received an object: when the experi-

menters gave subjects an object, they used words that would prevent the

subject believing that the object was a gift, and they showed subjects that

the object was randomly assigned to them (they used coin flips to determine

the endowed object). What is important is that owners did not value their

possession highly, although they had legal ownership. Thus, they concluded

that the endowment effect theory, which asserts that legal ownership changes

subjective value, cannot interpret observed disparities.

Knetsch and Wong (2009) also found that having legal ownership or not

did not support the endowment effect. They conducted an exchange experi-

ment with two different conditions. For the first group, subjects were given

a mug, but it was removed shortly after, and it was placed at the front of

the experiment room. Then, subjects were asked whether they wanted to ex-

change their possession for a pen. The result was that they did not hesitate

to exchange their mug for a pen, though the subjects in this group were the

actual owners of the mug. For the second group, subjects were not given a

mug, but one was placed very close to them, and they were asked to choose

to exchange it for a pen. Despite lack of legal ownership, the subjects in the

group did choose to take the mug rather than exchange it for a pen. There-

fore, by manipulating distance between the goods and the subjects, Knetsch

and Wong successfully controlled their subjective valuation.

As seen above, ownership is apparently irrelevant to the endowment effect.

Our suggestion is that feelings of attachment to an object are a cause of the

disparities of subjective valuations.
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2 The Attachment Hypothesis

This paper suggests that the subjective value gap is derived from the attach-

ment effect rather than legal ownership. As an example of the attachment

effect, Shimojo et al. (2003) found that subjects tended to prefer what they

had gazed at (gazing effect). In the experiment, subjects had to choose a

human face they liked from two different faces on the screen. Shimojo con-

trolled preference of subjects by manipulating the amount of time they gazed

at the faces. As a result, subjects came to prefer the face they looked at for

the greater amount of time. It can be said that the longer they looked at the

face, the more they became attached to it. For another example, Loewen-

stein and Issacharoff (1994) addressed “source dependence” in the valuation

of goods. People place a higher value on what they were given in exchange

for their positive performance. On the other hand, when they are given an

object in exchange for poor performance, their valuation was not high. Here,

there were no disparities of subjective value between owners and nonown-

ers. In their discussion, Loewenstein and Issacharoff (1994) pointed out that

“people become differentially attached to objects as a function of how those

objects were obtained.” As the findings suggest, attachment is likely to influ-

ence subjective value. Therefore, the phenomenon known as the endowment

effect is generated by attachment rather than initial endowment.

Using this interpretation, the results of Kahneman et al. (1991), Plott and

Zeiler (2007), Knetsch and Wong (2009), and numerous other experiments

that observed the endowment effect can be explained. First, attachment led

to the results of Kahneman et al. (1991) because, as Plott and Zeiler (2007)

pointed out, subjects had been made to feel special by having been endowed

7



with a gift from the experimenters. Second, as opposed to Kahneman et

al. (1991), the reason Plott and Zeiler (2007) did not observe the endow-

ment effect was their avoidance of allowing subjects to feel special while they

received the gift. In their experiment, the procedure was related to attach-

ment. Their method endowed subjects with an object. Plott and Zeiler

(2007) avoided allowing subjects to feel special for an object they received.

They used a language that did not allow subjects to feel strong ownership,

and demonstrated that endowed goods were assigned randomly. Under these

procedures, it is hard for people to become attached to an endowed object.

The results of Knetsch and Wong (2009) suggest that subjects who did

not even own a good had feelings of attachment because of physical proximity.

It would be difficult for subjects to be attached to an object a long distance

away from them. Furthermore, the general results of numerous experiments

observed the endowment effect. The fact that owners of a good valued it

more highly than did nonowners suggests that owners are attached to a good

because of their ownership. Kogut and Kogut (2011) suggest the endowment

effect is moderated by possession attachment, feelings of attachment people

have for objects they own. Thus, the attachment hypothesis can explain

many findings consistently.

An advantage of using this conception of the attachment hypothesis is

that this explains a puzzle in which people have different attitudes towards

goods and money. Isoni et al. (2011) pointed out that Plott and Zeiler (2005)

were not able to control the disparities when they used lotteries for money

as practice rounds, although they were able to eliminate the disparities when

they used mugs in the final round. Isoni et al. (2011) replicated the experi-
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ments of Plott and Zeiler (2005), but they used a lottery for money instead

of for a mug to check for the existence of the endowment effect of a lottery

for money. This evidence shows that there exists a puzzle in that people

have different attitudes towards goods and money: there is an endowment

effect for money, but not for mugs. It is impossible to explain this puzzle by

ownership.

The attachment hypothesis can explain the puzzle when we recognize

that people are attached to goods, but not to money itself. The hypothesis

is that there is no endowment effect with lotteries for money because people

have no attachment to money. However, we suggest that people are not

attached to money, but are attached to large share-of-budget goods at the

moment of purchase. Budget share means the share of expenditure for an

object in total expenditure. Our hypothesis is consistent with the results of

Isoni et al. (2011) if people are not attached to a trivial good like pens and

mugs unless they undergo some process like gazing or touching for a while,

although they are instantly attached to large share-of-budget goods. When

a good used in an experiment is not valued by subjects, its budget share

is almost zero. On the other hand, money has a similar characteristic to

large share-of-budget goods because the money can be used to buy any large

share-of-budget goods.3 When this assumption holds, there exists a sizable

endowment effect for money and large share-of-budget goods: owners value

possession highly. Owners are attached to goods at the moment they obtain

possession, while nonowners are not form attachments.

3According to our theory, there should be a very small endowment effect for small
share-of-budget goods if they can be sold to obtain money. However, in reality, it is very
difficult to sell these goods for money.
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3 Model

This section discusses a model that can demonstrate any correlation between

changes of attachment and the subjective value of a good. A value function

model with reference point shifts depending on attachment can be used to

test the hypothesis that the greater the increase of attachment, the higher

subjective value becomes.4 This paper shows that the value function model

of prospect theory does explain the endowment effect, a relationship that

Plott and Zeiler (2005, 2007) rejected.

3.1 Value function models

To discuss a relationship between attachment and subjective value, it is nec-

essary to revise the earlier endowment effect theory.

This section describes the previous reference point shift theory (Kahne-

man and Tversky (1979)), in other words, the endowment effect theory, and

then compares and contrasts the two models.

[Figure 1 here]

A large body of prior research using endowment effect theory asserted

that the shift of reference point due to loss of ownership is explained by

loss-aversion behavior. Figure 2 shows a value function.5 The horizontal

axis shows the amount of goods the individual owns and the vertical axis

shows the amount of satisfaction due to the good. This function reflects

4Another model that does not use the property of loss aversion is also likely to explain
the attachment hypothesis. The model is one in which the slope of the function depends
on attachment. We describe this model in the Appendix.

5This figure refers to Strahilevitz and Loewenstein (1998).
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two properties, loss aversion and diminishing marginal satisfaction.6 In this

model, the function shifts with a change of reference point. The previous

theory claimed that the reference point depends on legal ownership. In Figure

2, a nonowner obtains satisfaction OA with a good, and an owner loses

satisfaction OB when an owned good is released because ownership shifts

the reference point up. OB is larger than OA because of loss aversion. In

other words, WTA for sellers is higher than WTP for buyers.

Endowment effect theory was not able to explain some research findings

including those of Knetsch and Wong (2009) in which changes of goods’

location influenced subjective value. To interpret these findings, we must

modify endowment effect theory.

3.2 Reference point shift depending on attachment

The challenge faced by this paper is to explain these findings about the rela-

tionship of reference point shift to change of attachment. That is, an increase

(decrease) in attachment makes the reference point shift up (down). The

model shows that the higher the attachment is, the larger is the subjective

valuation.

[Figure 2, Figure 3 here]

First, consider an increase in level of attachment. Figure 3 shows that the

reference point shifts up when individuals become attached. Let us consider

the case of nonowners or buyers. The satisfaction they enjoy when they buy

6This subsection does not rely on the diminishing marginal satisfaction curve being
nonlinear.
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an object depends on their level of attachment. If they are not attached,

the reference point does not shift and the satisfactions are OA. If they are

attached, the reference point shifts up and the level of satisfaction is OB. This

is the same as for owners or sellers. Owners’ loss of satisfaction when they

sell an object is OA if they are not attached, and OB if they are attached.

Therefore, whether or not they own the object, if individuals are attached,

WTA or WTP will be OB and if they are not attached, WTA or WTP will

be OA. Due to loss aversion, OB is larger than OA.

For example, Knetsch and Wong (2009) set up their exchange experiment

under two alternative conditions. The first is that owners release by hand

an object for which they have no attachment. 7 Owners do not hesitate to

release their endowed good. This is because the loss of satisfaction on releas-

ing the good is OA, which is not large. When the satisfaction of exchanging

it for another good is equal to OA, owners would be indifferent to exchange.

This is consistent with the result of Knetsch and Wong (2009). The second

condition, on the other hand, is that nonowners are attached to an object

because of close physical proximity.8 They prefer to possess the good. This

is because the reference point shifts up and the satisfaction that they get

when they obtain the good is OB. If the satisfaction of choosing another

nonattached good is OA, individuals will choose the attached goods because

OB is larger than OA.

Next, consider a decrease in attachment. This discussion is the same as

the case of an increase in attachment as mentioned above, except the refer-

ence point shifts down. Figure 4 shows the case of a decrease in attachment

7This condition is referred to as “Treatment 3.”
8This condition is referred to as “Treatment 1.”
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with the reference point shifting down. When the reference point is at the

origin, the satisfaction that nonowners enjoy when they buy an object and

the loss of satisfaction they suffer when they sell it are both OA (i.e., WTA

and WTP are OA). The satisfaction of buying and the loss of satisfaction of

selling are both BC if they are disgusted by an object and the reference point

shifts down. It is clear that BC is smaller than OA due to concavity of the

value function. The function shows that the lower the level of attachment,

the lower is the subjective valuation.

This model can also explain many other findings. Plott and Zeiler (2007)

did not observe the gap between WTP and WTA because not all subjects

were attached to an object in some procedures and the reference point did

not shift. OA in Figure 3 represents both WTA and WTP because there was

no reference point shift, and so no gap was observed.

Kahneman et al. (1991) observed the disparity because they used a pro-

cess that let subjects feel that the endowed object was a special gift from the

experimenters, because of which subjects became attached.

Many experimental findings about the endowment effect can also be ex-

plained by this model. It is natural that people become attached to their

possessions. In these experiments, subjects were attached to an object caused

by the experimental procedure. Thus this possession attachment, instead of

ownership, moves the reference point and generates the gap.

This model also resolves the puzzle identified by Isoni et al. (2011). As

mentioned in the previous section, people are instantly attached to large

budget-share goods like lotteries for money as soon as they obtain them.

Thus, the reference point shifts simultaneously with ownership. As a conse-
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quence, owners value a lottery for money more highly than nonowners do:

OB is larger than OA.

3.3 Properties of the model

The value function model, demonstrating reference point shifts related to

attachment, not only validates the hypothesis, but also demonstrates other

properties. First, the value function shows that people can lose satisfaction

OB without trading an object when they become attached to it and the

reference point shifts up. We may be able to use this property to interpret

a real world situation. Namely, an increase in attachment causes frustration

for someone who does not own something or owns only a little of it. For

example, a child is irritated when not given a desired toy. The value function

model explains this phenomenon. This model, however, shows that people

can also obtain satisfaction OA with a decrease in attachment, in which

case the reference point shifts down. That is, people feel happy when their

attachment to an object decreases. Because this seems unrealistic, it leaves

room for further discussion.

4 Methodology

We conducted an experiment to test the attachment hypothesis. In this

experiment, subjects’ attachment was manipulated in a situation where they

neither owned a good nor felt ownership, and were asked to record their

subjective valuation. The assumption was that attachment would decrease

when the focus was on the goods’ negative characteristics. For example,
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if your favorite piece of clothing was stained, your attachment would go

down when you were made to focus on the stains. We manipulated subjects’

focus. First, we controlled subjects’ awareness by priming manipulation, a

psychological technique to manipulate what subjects focus on. In our case,

we made them focus on weight. The experiment used a pen weighing 25.1

grams. It was heavier than pens people ordinarily use. Generally speaking,

this characteristic was negative due to its awkwardness. Our prediction was

that their WTPs for the pen would fall because their attachment decreased

due to mind control, and compared that with the neutral situation without

priming manipulation.

Priming manipulation is a technique used in psychological experiments in

cognitive psychology. This effect is the implicit memory effect in which ex-

posure to a stimulus influences response to a later stimulus. This preceding

stimulus is called prime and it is priming manipulation when the experi-

menter controls the behaviors responding to the experimenter’s prime. As

a simple example, when subjects are asked “what can fly” after listening to

words like “automobile” and “train”, they strongly tend to answer “airplane”,

though they could say words like “bird” and “dragonfly”, because they were

controlled to focus unconsciously on vehicles because of wording stimulus. In

economics, Benjamin et al. (2010)9 used priming manipulation. While they

manipulated subjects’ consciousness using norms, our study controlled the

characteristics subjects focused on.

Second, we used an unscrambling task in this experiment. Our unscram-

9Their paper “Social Identity and Preference” used priming manipulation to investigate
whether social identity influences preferences such as risk preference. To focus subjects
on their identity, Benjamin used a background questionnaire, for example, about native
language and schools they went to.

15



bling task10 asked subjects to form a complete sentence using five words from

a set of six by removing one irrelevant word. For example, with the following

question:

(have to I Japan car been),

the correct answer is

“I have been to Japan”.

The subjects who participated in this experiment were Japanese, there-

fore, they solved the task in Japanese. To turn their focus to weight, they

solved an unscrambling task about weight.

5 Experimental Procedure

This experiment was held in Keio University with 50 students majoring in

economics, commercial science, literature, law, and pharmacy. First, they

were divided into three groups: L (light), H (heavy), and N (neutral). Then,

all were given a heavy pen, Mitsubishi pencil SS-1001EX with a market price

of 1,050 yen.11

Next, each group solved eight unscrambling tasks in Japanese. In the

task, any words that might elicit negative moods in subjects were avoided

because recent research (e.g., Lerner et al., (2004)) has found that evoking

negative feelings changes subjective valuation.

Five of the sentences for group L implied that lightness is good. For

10One of the studies that used an unscrambling task is Vohs, Mead, and Goode (2006).
They showed that market and social norms influence the level of people’s work effort. Vohs
et al. used the task to evoke their norms. For example, subjects solved the task containing
words about money in order to evoke the market norm.

11The exchange rate was 84.5 yen to the US dollar in June 2012.
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example, they wrote sentences like:

“Small cars are superior to large cars due to mileage and sharp turn

radius” and

“I prefer recent lilting pop music to dignified classical music.”

The remaining sentences were unrelated to weight and common to all groups.

On the contrary, Group H had sentences implying that heaviness is good.

For example, they wrote sentences like:

“Large cars are superior to small cars due to speed and stability” and

“I prefer dignified classical music to lilting pop music.”

They also wrote three irrelevant sentences. All of the sentences Group N

had were irrelevant to weight in order to provide a neutral situation. For

example, they wrote sentences like:

“The number of people who use a bike to go to work and school is gradually

increasing.”

After each group finished the task, all subjects filled in a questionnaire. It

included three headings: first, how they feel about the weight of the pen they

used in this experiment, compared with more usual pens, in order to check

whether they feel the pen is heavy; second, how they feel about its usefulness,

in order to check that heaviness is a negative characteristic; and finally, their

WTP for this model of pen. To ensure that subjects were not aware of the

purpose of the questionnaire so their answers would more precisely record

their unconscious feelings, we administered 20 dummy headings as well as

the three of interest.
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Table 1: Results
Group L Group H Group N

WTP (yen) 546.3 539.3 931.6
(424.95) (360.00) (664.99)

Recognition of weighta 7.71 6.82 7.28
(1.54) (1.48) (1.69)

Recognition of usefulnessb 3.65 4.54 5.08
(2.84) (1.95) (2.15)

Observation 14 15 19

Notes: Standard deviation is in parentheses.
aRecognition of weight ranges from 0 to 10, where 10 indicates the strongest recognition

of weight.
bRecognition of usefulness ranges from 0 to 10, where 10 indicates the strongest

recognition of usefulness.

6 Results

[Figure 4 here]

First, subjects tended to feel uncomfortable with the heavy pen. Nega-

tive weight perception was significantly inversely correlated with perceived

usefulness (F(1,48)=5.168, p<0.03). This indicates that weight was a nega-

tive characteristic for pens. Next, differences between distributions of each

group’s WTP were examined. Our null hypothesis was that each group had

the same mean; the alternative hypothesis was that they had different means.

WTP for group N was higher than that for group L (t(33)=–2.0724, p<0.05;

Mean(N)=931.6, SD=664.99; Mean(L)=546.3, SD=424.95), WTP for group

N was also higher than for group H (t(32)=–2.196, p<0.04; Mean(H)=539.3,

SD=360.00), but there was no significant difference between the WTPs of

groups L and H (p<1).
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Similarly, differences between how strongly they perceived weight were ex-

amined but there were no significant differences between groups (Mean(L)=7.71,

SD=1.54; Mean(H)=6.82, SD=1.48; Mean(N)=7.28, SD=1.69).

Furthermore, there were no differences between their perceptions of use-

fulness (Mean(L)=3.65, SD=2.84; Mean(H)=4.54, SD=1.95; Mean(N)=5.08,

SD=2.15).

Finally, we checked for the significance of the group dummy for group

N (p<0.06), perception of weight (p<0.07), and perception of usefulness

(p<0.09) in explaining WTP. To summarize, our experiment attempted to

decrease subjects’ attachment to an object in order to test the hypothesis

that the greater is attachment, the higher is subjective value. Using the

model in Section 4, we have shown that subjects in groups L and H decrease

their attachment when primed to an object’s negative characteristic, while

also subjected to an unscrambling task. In Figure 4, we see that the refer-

ence point of subjects shifts down and their WTPs fall to BC. The control

group, N, is not primed for the negative characteristic and their WTPs are

OA. Because BC is significantly smaller than OA, we have demonstrated a

difference between the experimental groups L and H and the control group,

N.

7 Conclusions

The present research investigates whether the endowment effect is generated

by the disparity of feelings of attachment to an object among individuals.

Earlier research had revealed some phenomena that endowment effect theory,
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in which reference point shifts are hypothesized to depend on actual owner-

ship, cannot explain (Plott and Zeiler, 2007; Knetsch and Wong, 2009). Our

hypothesis, that the reference point depends on feelings of attachment, can

resolve these anomalies.

In Section 4, we showed that prospect theory still works if the function

is modified by the addition of attachment. A value function model, in which

reference point shifts depend on attachment, is likely to be an appropriate

explanation of the hypothesis. Our model, however, has further properties

as well as supporting our hypothesis. Changes in levels of satisfaction of

subjects appear simply by shifting the reference point, or by changing levels

of attachment.

To test this assumption, an experiment was conducted in which subjects

did not differ in ownership. Subjects were controlled only by their attachment

and were asked to reveal their WTP at the end of the experiment. Subjects

were administered priming manipulation to control what subjects focused on.

This methodology successfully focused them on a negative characteristic of

an object. This procedure hypothesized that people’s attachment decreases

when they unconsciously focus on negative characteristics. Our results con-

firmed that subjects with decreased attachment put a lower value on the

object.

The present paper suggests that further investigation of the factors that

change attachment to goods is needed. This paper lacks detailed reasons for

variation of attachment. To solidify the hypothesis, we need to reveal how

object attachment is generated.

In the Appendix, we present another possible model, which does not
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depend on reference point shifts. We need to determine which of the two

models is more suitable to validate the hypothesis.

References

[1] Benjamin, D.J., Choi, J.J. and Strickland, A.J., 2011. Social Identity

and Preference. American Economic Review 100, 1913–1928.

[2] Isoni, A., Loomes, G. and Sugden, R., 2011. The Willingness to Pay,

Willingness to Accept Gap, the “Endowment Effect,” Subject Miscon-

ceptions, and Experimental Procedures for Eliciting Valuations: Com-

ment. American Economic Review 101, 991–1011.

[3] Kahneman, D., Knetsch, J.L. and Thaler, R.H., 1991. Anomalies: The

Endowment Effect, Loss Aversion, and Status Quo Bias. Journal of Eco-

nomic Perspectives 5, 193–206.

[4] Kahneman, D. and Tversky, A., 1979. Prospect Theory: An Analysis of

Decision under Risk. Econometrica 47, 263–292.

[5] Knetsch, J.L., 1989. The Endowment Effect and Evidence of Nonre-

versible Indifference Curves. American Economic Review 79, 1277–1284.

[6] Knetsch, J.L. and Wong, W.K., 2009. The Endowment Effect and the

Reference State: Evidence and Manipulations. Journal of Economic Be-

havior & Organization 71, 407–413.

21



[7] Kogut, T. and Kogut, E., 2011. Possession Attachment: Individual Dif-

ferences in the Endowment Effect. Journal of Behavioral Decision Mak-

ing 24, 377–393.

[8] Lerner, J.S., Small, D.A. and Loewenstein, G., 2004. Heart Strings and

Purse Strings: Carryover Effects of Emotions on Economic Decisions.

Psychological Science 15, 337–341.

[9] List, J.A., 2003. Does Market Experience Eliminate Market Anomalies?

Quarterly Journal of Economics 118, 41–71.

[10] Loewenstein, G. and Issacharoff, S., 1994. Source Dependence in the

Valuation of Objects. Journal of Behavioral Decision 7, 157–168.

[11] Plott, C.R. and Zeiler, K., 2005. The Willingness to Pay-Willingness

to Accept Gap, the “Endowment Effect,” Subject Misconceptions, and

Experimental Procedures for Eliciting Valuations. American Economic

Review 95, 530–545.

[12] Plott, C.R. and Zeiler, K., 2007. Exchange Asymmetries Incorrectly In-

terpreted as Evidence of Endowment Effect Theory and Prospect The-

ory? American Economic Review 97, 1449–1466.

[13] Shimojo, S., Simion, C., Shimojo, E. and Scheier, C., 2003. Gaze Bias

Both Reflects and Influences Preference. Nature Neuroscience 6, 1317–

1322.

[14] Strahilevitz, M.A. and Loewenstein, G., 1998. The Effect of Ownership

History on the Valuation of Objects. Journal of Consumer Research 25,

276–289.

22



[15] Vohs, K.D., Mead, N.L. and Goode, M.R., 2006. The Psychological

Consequences of Money. Science 314, 1154–1156.

A Changes in the slope of the value function

depending on attachment

[Figure 5 here]

A value function for which the slope is influenced by attachment is also rel-

evant to the attachment hypothesis. Figure 5 shows that attachment changes

the slope of the function. The increase in attachment increases the slope.

This model can also explain changes of subjective valuation. Suppose that

individuals with no attachment to an object obtain satisfaction OA when

they buy it. However, when they become attached to it and the slope of

the function increases, their satisfaction increases to the higher value OB.

There is no difference in the change of satisfaction between buyers and sell-

ers as long as their level of attachment is the same. That is, this model

shows that attachment changes an individual’s subjective valuation as does

the model in which a reference point shift depends on attachment. This

model also explains the present experiment. Because individuals in groups

L and H decreased their attachment to the pen, which means that the slope

of value function for them decreased, the satisfaction OA that they enjoyed

by obtaining the pen was lower than OB in group N.

This model can also explain other findings (Kahneman et al. (1991), Plott

and Zeiler (2007), and Knetsch and Wong (2009)). As mentioned above, their

results were affected by attachment by which the slopes of individuals’ value
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functions were changed. Furthermore, this model can consistently describe

the result of Isoni et al. (2011). The gap between owners and nonowners

was observed when using lotteries for money, but not for goods or lotteries

for goods. If a good is used, the slope of the function for nonowners is the

same as that for owners. However if a lottery for money is used, the slope for

owners differs from that for nonowners because people are instantly attached

by ownership. In short, the slope for owners is larger than that for nonowners.

Thus, nonowners obtain satisfaction OA when they buy the lottery ticket and

owners lose satisfaction OB when they sell it. OB is higher than OA, which

means that a strong endowment effect is observed in the experiment using a

lottery for money.

Further discussion is required to determine which model is the better

interpretation.

B Detailed instructions of the experiment

The following detailed instructions were translated from Japanese to English.

Actual experiments were conducted in Japanese.

B.1 Procedure

1, Distributed the print used in the experiment and the pen.

2, Experimenter tell subjects that You will solve an task, and after fin-

ishing, answer an questionnaire. You need 10 mins to finish a whole process

of the experiment.

3, Experimenter tell that Please look at the example problem printed at
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top of the document. You can see a set of six words in parentheses and your

task is to form a complete sentence using five words from a set of six by

removing one irrelevant word. Please write down the complete sentences to

a blank form. The task includes eight problems. Please solve all of problems

as soon as you can.

4, After completing the unscrambling task, we distribute a questionnaire

to subjects.

5, Experimenter tell that Please answer this questionnaire. You only need

to draw quickly a line where you feel it is correct.

6, After finishing to answer the questionnaire, all of procedures are com-

pleted, and subjects are told that this results of the experiment will be used

only for research.

B.2 The unscrambling task

For group L, subjects wrote the following sentences:

“Small cars are superior to large cars due to mileage and sharp turn radius.”

“I prefer recent lilting pop music to dignified classical music.”

“I prefer a lightweight people to overweight.”

“I hope to do a wedding in a church since it is gorgeous.”

“I hope to go travel to a city like NY since it is cutting edge and not digni-

fied.”

“It takes 20 mins from Osaka to Kyoto by super express.” (dummy)

“The problem of decreases in population in Japan is due to outflow rather

than a dwindling number of children.” (dummy)

“Cats sleep in daytime because of nocturnality.” (dummy)
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For group H, subjects wrote the following sentences:

“Large cars are superior to small cars due to speed and stability.”

“I prefer dignified classical music to lilting pop music.”

“I prefer a overweight people to lightweight.”

“I hope to do a wedding in a shrine since it is dignified.”

“I hope to go travel to a city like Kyoto since it is dignified.”

“It takes 20 mins from Osaka to Kyoto by super express.” (dummy)

“The problem of decreases in population in Japan is due to outflow rather

than a dwindling number of children.” (dummy)

“Cats sleep in daytime because of nocturnality.” (dummy)

For group N, subjects wrote the following sentences:

“Stories comedians talk must include a twist ending.”

“I have to work 100 hours for saving a hundred thousand yen with an hourly

labor rate of a thousand yen.”

“We need to exercise on a routine basis to prevent lifestyle-related diseases.”

“It is rare to visit to Tokyo Tower though your school locates on Tamachi.”

“The number of people who use a bike to go to work and school is gradually

increasing.”

“It takes 20 mins from Osaka to Kyoto by super express.”

“The problem of decreases in population in Japan is due to outflow rather

than a dwindling number of children.”

“Cats sleep in daytime because of nocturnality.”
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Figure 1: Reference point shift for ownership

Notes: This figure shows that the reference point shift depends on ownership. Nonowners

obtain satisfaction OA when they obtain a good. The owner loses satisfaction OB when

an owned good is released. Due to loss aversion, OB is larger than OA.
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Figure 2: Reference point shifts up with attachment

Notes: This and the following figures show that the reference point shifts depending on

attachment. This has properties of loss aversion and diminishing marginal satisfaction.

This shows that an increase in attachment makes the reference point shift up. Individuals

who are attached to an object value it more highly than those who are not attached

because OA is smaller than OB.

(a) Reference point at origin (b) Reference point shifts down

Figure 3: Reference point shifts down with attachment
Notes: These figures show that the reference point shifts down. Figure 3a demonstrates

the reference point of individuals in neutral condition. Figure 3b demonstrates that the

reference point shifts down as attachment decreases. Individuals with decreased attach-

ment to an object value it more highly than those in normal condition because BC is

smaller than OA.

28



Figure 4: Results

Notes: WTPs for group N are significantly greater than for other groups (p<0.05). There

is no significant difference between WTPs of groups L and H. The priming manipulation

of subjects in groups L and H that focused on the pen’s negative characteristics decreased

their subjective valuation.
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Figure 5: Changes of the slope by attachment

Notes: This function shows that the slope is changed by attachment. An increase in

attachment makes the slope steeper. When the slope for nonowners is sufficiently large,

which means OB is larger than OC, nonowners who are attached value the object more

than owners who are not attached.
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