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ABSTRACT

Prospect Theory (Kahneman and Tversky, 1979) predicts decision making when people are
confronted with choices involving gains or losses with different degrees of uncertainty. Prospect
Theory argues that people are generally risk averse when it comes to seeking gains and risk
seeking when it comes to seeking losses. Tversky and Kahneman (1981) even found that framing
the same decision in terms of gains or losses could influence whether people were risk averse or
risk seeking. Leddo et al. (2019) noted that the original formalization of Prospect Theory did not
take into account people’s goals. They argued that people would be willing to take risks to
achieve goals but become more risk averse once those goals are achieved, and they would
become risk averse when confronted with losses in order to avoid a highly negative outcome but
become more risk seeking to negate the negative outcome once it occurred. Leddo et al.’s
research confirmed this hypothesis, leading to a revision of Prospect Theory’s value function.
Leddo and Elkas (2021) provided further support for this revised value function by showing that
when replicating the famous Tversky and Kahneman (1981) framing study but incorporating
goals into the gain and loss scenarios, people’s decisions showed a framing effect, but one that
followed the Leddo et al. (2019) revised value function.. The present study replicates this Leddo
and Elkas (2021) framing study with students from China in order to investigate whether the
framing effects found in that study hold up with people from another culture. This hypothesis
was tested on 87 high school students using the four scenarios from the Leddo and Elkas (2021)
study, which were translated into Chinese. Results showed no main effect in risk seeking
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behaviors for gain vs. loss-framed outcomes, which was consistent with the revised Leddo et al.
(2019) value function but inconsistent with the Kahneman and Tversky (1979) value function.
Results also showed no main effect for whether the outcomes were above or below the
aspiration/avoidance levels, which was inconsistent with the outcome predicted by the Leddo et
al. (2019) value function. Similarly, when decisions were framed in terms of gains, there was no
difference in risk seeking behaviors when outcomes were above or below the aspiration level.
However, when decisions were framed in terms of losses, participants chose the risky alternative
more frequently when the outcome was below the avoidance level than when it was above the
avoidance level, a result consistent with the predictions made by the revised Leddo et al. (2019)
value function.

Introduction

One of the most prominent and influential theories of decision making and choice behavior is
Kahneman and Tversky's Prospect Theory (1979), which evolved from attempts to understand
the place of expectation-based theories in describing individual decision making. Prospect
Theory proposes a value function that relates actual outcome value to subjective utility and a
decision weighting function which translates the stated probability of an outcome to a subjective
weight that the stated probability carries in assessing the attractiveness of that outcome.

The Kahneman and Tversky value function has two distinct properties: a) it is concave for gains
and convex for losses so that, for example, the difference in utility between 0 and 100 dollars is
not the same as the difference in utility between 100 and 200 dollars, and; b) the function for
losses is steeper than the function for gains so that a given amount of loss is more aversive than
the same amount of gain is attractive. Figure 1 shows Prospect Theory's value function.

Since its inception, there have been many tests of Prospect Theory in a variety of contexts such
as business and political decision making (Kahneman & Tversky, 2000; Jones 2001; Gilovich,
Triffen & Kahneman, 2002; Weyland, 2006). Many studies have cited support for some of
Prospect Theory's main claims. However, results have not always been consistent. For example,
Weyland (1996) found that in Latin American countries, politicians facing economic hardships
would sometimes enact bold, risky policies and others would enact conservative ones. Similarly,
Alghalith et al. (2012) found that investors tended to be risk seeking regardless of whether they
were gaining or losing money. Riabacke (2006) examined several lumber companies. These were
first grouped into established companies and new and upcoming companies. The companies
were asked to choose between a new risky technology not used yet but promised to be more
efficient vs the current/old technology. The established company chose the old one while the
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new company chose the newer technology. Thus, when confronted with the same decision,
established companies were risk averse (which generally seems to be the case), whereas the
newer companies were risk seeking (which generally seems to be the case).

SUBJECTIVE
UTILITY

GAINS

ACTUAL
OUTCOME
VALUE

LOSSES

FIGURE 1 HKahnaeman and Tvargky's (1870} value funciion ahowing relationahip
Betwesn actual outcome value and aubjective utility

Leddo et al (2019) Extension of Prospect Theory

Kahneman and Tversky have done an excellent job in explaining cases where people would be
risk averse versus risk seeking. However, Prospect Theory fails to account for the real-world
decisions described above. The reason for this may be reflected in the critique of Prospect
Theory offered by Nwogugu (2005) that Prospect Theory was created based on hypothetical
decisions that do not reflect the types of real-world decisions involving risk and reward that
people typically face. In the real world, gains and losses may not be uniform in how they appear
to the decision maker.

As a result, Leddo et al. (2019) noted that real-world decisions often occur in the context of
goals, represented in terms of outcomes a decision maker is trying to achieve or ones s/he is
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trying to avoid. Accordingly, Leddo et al. (2019) created a revised value function that included
an aspiration level that represented an outcome the decision maker is trying to achieve and an
avoidance level that represented an outcome that the decision maker is trying to avoid. The
inclusion of aspiration and avoidance levels in the value function leads to predictions of decision
making that run counter to those of classical Prospect Theory.

For example, Prospect Theory’s value function argues that each successive dollar a person
receives is worth less than the previous dollar. However, suppose a person has a goal of
becoming a millionaire. Prospect Theory states that the 10th dollar the person gets along the way
towards achieving that goal will be subjectively worth more than the 1 millionth dollar the
person gets. Common sense suggests the reverse is true. On the other hand, once the million-
dollar goal is achieved, it is reasonable to argue that each successive dollar earned has decreasing
subjective value.

Conversely, suppose a person owns a business that will fail if it loses 1 million dollars. Prospect
Theory states that each successive dollar lost has decreasing subjective value such that the first
dollar lost is subjectively more aversive than losing the one millionth dollar that causes the
business to fail. Again, this goes against common sense. As with the argument in the previous
paragraph, it is reasonable to also argue that once the one-million-dollar loss occurs and the
business is sure to fail, any losses greater than that have decreasing aversiveness.

Accordingly, unlike the traditional Prospect Theory value function, which is concave for gains
and convex for losses, the Leddo et al. (2019) revised Prospect Theory value function is convex
for gains up to the aspiration level and concave thereafter and concave for losses up to the
avoidance level and convex thereafter. The Leddo et al. (2019) revised value function is shown
in Figure 2.
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Figure 2: Revised Prospect Theory value function
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The reformulated value function is useful in explaining the empirical results described earlier
that appear at odds with the original version of Prospect Theory. For example, investors
presumably have a very high aspiration level, so it makes sense for them to be risky when they
are gaining money at levels below whatever aspiration level they set. For the lumber companies,
new companies have not yet established themselves. Therefore, we would expect new companies
to be below their aspiration levels and be willing to engage in risky behaviors. On the other hand,
an “established” company has already achieved the goal of becoming successful (its aspiration
level), so we would expect to see it to be more risk averse in decision making.

One of the more interesting findings in the original Prospect Theory (1979) formulation was the
notion of framing effects. Tversky and Kahneman (1981) found that people could show opposite
attitudes toward risk regarding the same decision, depending upon whether the decision was
framed as involving gains or losses. For example, people were confronted with two scenarios in
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which 600 people were threatened with death. When the scenario was framed in terms of choices
involving gains, i.e., how many lives would be saved, people chose to save 200 people for sure
rather than gambling to save all at the risk of saving none. On the other hand, when the same
scenario was framed in terms of choices involving losses, i.e., how many lives would be lost,
people chose to gamble on an all or none scenario rather than allowing 400 people to die for sure
(which implied 200 would be saved as in the first scenario).

The above results were seen as further confirmation of the Prospect Theory’s value function,
which predicted people would be risk averse for gains and risk seeking for losses. The Leddo et
al. (2019) reformulation of the Prospect Theory value function would not predict a main effect
like that for gain vs. loss when framing a decision. Rather, our value function would predict that
the framing effect would depend on whether the decision is presented as being above or below
the aspiration level or the avoidance level. For example, if there were a scenario involving the
threat of people dying, and there were a target number of people who needed to live (say, to
perpetuate the human race), then framing a decision in terms of saving lives would result in risk
averse behavior if the number of lives saved were above the aspiration level (the target number
of people needed to be saved). This is consistent with the original Prospect Theory formulation.
The equivalent scenario, when framed in terms of lives lost, would place the projected lives lost
above the avoidance level (i.e., fewer people are expected to die than the target number). Our
reformulated value function would predict that this, too, would result in risk averse behavior,
contrary to the predictions of the traditional Prospect Theory.

Conversely, in the saving lives version of the scenario, if the projected number of lives that
would be saved is below the target number, our version of the value function predicts risk-
seeking behavior, which is contrary to the predictions of the original Prospect Theory. The
equivalent scenario, when framed in terms of lives lost, would place the projected lives lost
below the avoidance level (i.e., more people are expected to die than the target number). Our
reformulated value function would predict that this, too, would result in risk-seeking behavior,
which is consistent with the original Prospect Theory.

To summarize, the original Prospect Theory value function predicts a main effect in attitude
toward risk based on whether a decision is framed in terms of gains or losses. Our revised value
function predicts no main effect for gain vs. loss but does predict a main effect for whether
outcomes (both gains and losses) are above or below the aspiration and avoidance levels. This
hypothesis was tested in Leddo and Elkas (2021) and the results were consistent with the Leddo
et al. (2019) revised value function rather than the original Kahneman and Tversky (1979) value
function. Specifically, there was no main effect for gain vs. loss in risk seeking behavior as
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predicted in the original version of Prospect Theory but is not predicted in the revised version.
There was a main effect in risk seeking behavior as a result of whether the outcome was above or
below the aspiration/avoidance level as predicted in the revised Prospect Theory value function.
When decisions were framed in terms of gains, participants showed greater risk seeking
behaviors when the outcomes were below the aspiration level than when above as predicted by
the revised value function. When decisions were framed in terms of losses, participants showed
greater risk seeking behaviors when the outcomes were below the avoidance level than when
above as predicted by the revised value function.

Overall, these results were consistent with the revised Leddo et al. (2019) value function and
inconsistent with the original Kahneman and Tversky (1979) value function. However, these
results were tested solely on American participants. It is often the case that documented social
science-related findings fail to hold up in tests in other cultures (Henrich, Heine, and
Norenzayan, 2010). A landmark study investigated how well the traditional probability
weighting function of Prospect Theory (something we did not investigate in our revision of
Prospect Theory’s value function) held up in 30 different countries (Haridon and Vieider, 2019).
These researchers found that, generally speaking, people in countries investigated had
probability weighting functions that were similar to that in Prospect Theory in which smaller
probabilities were overweighted and higher probabilities were underweighted.

Accordingly, we have been testing our reformulation of Prospect Theory’s value function in
other countries. For example, Boucher and Leddo (2022) tested the revised value function with
South American high school students. They found that there were no statistically significant
differences in participants’ choices regardless of where on the value function the outcomes lay.
Gu and Leddo (2022), tested the revised value function with Chinese students. Results of that
study showed no difference in risk seeking behavior for gains above or below the aspiration
level, which was inconsistent with predictions made by the revised value function. However, for
losses, there was a very pronounced difference in risk seeking behavior for outcomes above or
below the avoidance level such that no participant chose the risky option when outcomes were
above the avoidance level and nearly all participants chose the risky option when outcomes were
below the avoidance level. This was perhaps the strongest confirmation of that portion of the
value function found in any of our functions.

The present study seeks to replicate the Leddo and Elkas (2021) framing study with Chinese
students. The research question here is whether there will be framing effects, and if so, what will
those effects be?
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Method
Participants

Participants were 87 Chinese high school students. They were not paid for their participation in
the study.

Materials Used

A total of four scenarios were used. According to Leddo et al. (2019), there are four distinct
portions of the revised Prospect Theory value function. These are: decisions involving gains once
a goal or aspiration level has been met (above the aspiration level); decisions involving gains
prior to a goal or aspiration level having been met (below the aspiration level); decisions
involving losses prior to an avoidance level having been met (above the avoidance level);
decision involving losses once an avoidance level has been met (below the avoidance level). In
the original Tversky and Kahneman (1981) framing study, the authors created alternate versions
of scenarios with identical outcomes, framing one version in terms of loss and the other in terms
of gains. The present materials mirrored this approach with the exception that the scenarios were
constructed to frame gain and loss frame choices around the aspiration and avoidance levels,
respectively. In this case, the gain scenarios were framed in terms of saving enough people to
ensure the survival of the human race or losing enough people so that the human race could not
survive. The four scenarios were taken from our previous research on framing (Leddo and Elkas,
2021) and then translated into Chinese using Google Translate. The translated versions were
then reviewed by native Chinese speakers for accuracy. The scenarios and the translated
versions are presented below.

Scenario 1: Gain above the aspiration level of saving 100 people

A deadly pandemic is threatening to wipe out every human on Earth. 1000 people remain. World
leaders have gotten together and decided that if 100 people can be saved, the human species will
survive. There are enough vaccines to protect 100 people with 100% certainty. A proposal is
made to split each vaccine into two doses and try to save 200 people. Scientists claim that the
outcome for this is uncertain and if this solution is employed, there is a 50% chance 200 people
will be saved and a 50% chance that no people will be saved. Should the vaccines be split in half
or kept whole?

fEs 1 BT 100 ABEEKT

P
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—IpE&GHRITR EEDE S MK EME—1T A, BF1000A, HAZENSATE
—E, REMREEK 100 A, ALmaeLER. BRBAEEAL 100% WEHMMRE

100 Ao BARVRBMEESRRAA, FHREEK 200
Ao MZRITER, XNERETWEN, WRAAXMPBRAIE, & 50%
FIM &I 200 A, A 50%

NSRS IEEMA, BENZARFALERRIFTE?
Scenario 2: Gain below the aspiration level of saving 100 people

A deadly pandemic is threatening to wipe out every human on Earth. 1000 people remain.
World leaders have gotten together and decided that if 100 people can be saved, the human
species will survive. There are enough vaccines to protect 50 people with 100% certainty. A
proposal is made to split each vaccine into two doses and try to save 100 people. Scientists
claim that the outcome for this is uncertain and if this solution is employed, there is a 50%
chance 100 people will be saved and a 50% chance that no people will be saved. Should the
vaccines be split in half or kept whole?

s 2 WRETZEH 100 ARBEKF

—INBHERITIR ERME B MK ERE—1D A, BFR1000A, HREENSARE
E—R, REMREEZEK 100 A, AKRAIUER, BEBEHAILUL  100%

WA # R 1P 50 Ao BARVKEBHEESRRAT, FHEMEK 100
Ao BERNFR, ZTMERENHEN, WRAAXMNBRAE, 50%
I RRIEE 100 A, ™A 50%

HNEREEEMA, BENZDPREFAZRITTE?
Scenario 3: Loss above the avoidance level of losing 900 people

A deadly pandemic is threatening to wipe out every human on Earth. 1000 people remain.
World leaders have gotten together and decided that if more than 900 of these people die, the
human species would go extinct. There are 100 doses of a vaccine. There are two proposals
made. One is to give a full dose of the vaccine to 100 people. If this is done, there is a 100%
chance that the other 900 people will die. The second proposal is to split each vaccine into two
doses and give half-doses to 200 people. If this is done, there is a 50% chance that 800 people
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will die and a 50% chance that 1000 people will die. Should the vaccines be split in half or kept
whole?

A3 L IRKEBE00 AR E]EE K

— IHEERIRATIR IE RN ZH IO ERBE— DA, BFI1000A, HREZENS ARE—
FRTE, MNRXLEANFH 900 ZARRT, AEREXE, B 100
FlEE, RE TRNEN, —2R 100 A EMEFERE, MRXEFMT, BLE M 900
ANHE 100% MNRET, B NBWNEHEMEES R, 4 200

ARRFHA, anRXFM, WHE  50% MAEERSE 800 AT, #EHE 50%
HAIBEE RS2 1000 AFET, B EMNIZ D R+ E 2 RFTE ?

Scenario 4: Loss below the avoidance level of losing 900 people

A deadly pandemic is threatening to wipe out every human on Earth. 1000 people remain.
World leaders have gotten together and decided that if more than 900 of these people die, the
human species go extinct. There are 50 doses of a vaccine. There are two proposals made. One
is to give a full dose of the vaccine to 50 people. If this is done, there is a 100% chance that the
other 950 people will die. The second proposal is to split each vaccine into two doses and give
half-doses to 100 people. If this is done, there is a 50% chance that 900 people will die and a
50% chance that 1000 people will die. Should the vaccines be split in half or kept whole?

R4 RKIET 900 A K [E]EEK

—IABE R TR E BN B8 TR R B — DA EF1000A, HALZEMSARE—RATE, MEXL
NGES] 900 ZART, AERRXE,F 50
g, ' TR MNEN, —RASIANEMETSZE, INRXHMT, BoHM 950 AFE  100%
MNRIET, BRIV HEMEEI M, 4 100 NBRF 5, anRXAEg, WH 50%
AIRTBEMERSE 900 ATET, B 50% HIRIBEERSE 1000 AL T, EEMNZDRMFEZRIFTE?

Procedure

Researchers sent the questionnaire to individual Chinese high school students, living in China.
Each student answered only one scenario to avoid any potential bias that may arise from seeing
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different scenario versions. Students were randomly assigned to questionnaire version with 20
students receiving version 1, 21 receiving version 2, 24 receiving version 3 and 22 receiving
version 4.

Results

Table 1 below shows the number of participants who chose to split the dose (the risky option),
broken down by scenario. These are shown in the first row of Table 1. For comparison purposes,
the results for US participants, as reported in Leddo and Elkas (2021), are shown in the second
row of Table 1.

Table 1: Percentage of participants who chose to split doses based on scenario

Below- Above- Below- Above-
aspiration level | aspiration level | avoidance level | avoidance level
gain gain loss loss

Split  doses | 28.6% 45% 63.6% 25%

(Chinese)

Split does | 72.7% 9.1% 68.2% 22.7%

(US)

The original Kahneman and Tversky version of the Prospect Theory framing effect stated that
people’s attitudes toward risk depends on whether the scenario presented a decision framed in
terms of a gain (lives saved) or a loss (lives lost). It was silent as to whether the scenario stated
any goals that may impact the desirability of saving or losing a certain number of people. On the
other hand, our revision of Prospect Theory’s value function predicts that people’s attitudes
toward risk depend on whether the scenario presents a decision framed in terms of outcomes
below or above a stated goal (i.e., goal met or not met) and does not depend on gain or loss per
se. Therefore, the original version of Prospect Theory predicts a main effect for gain vs. loss with
no prediction for location of current state with respect to goals while our version of Prospect
Theory predicts a main effect for location of current state with respect to goals and no effect for
gain vs. loss.
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A cursory review of Table 1 suggests that the data support our revised version of Prospect
Theory, rather than the original version. Overall, when the decision was presented in terms of
gains (how many lives would be saved), participants chose the risky option (split the pills) 15 out
of 41 times. This was statistically equal to the 20 out of 46 times participants chose the risky
option when the decision was presented in terms of losses (how many people would die), z < 1,
ns. This outcome runs counter to the findings in the original Tversky and Kahneman (1981)
framing effects study that was based on their 1979 version of Prospect Theory but is consistent
with our revised version and the present hypothesis that there would be no main effect for gains
vs. losses.

Our hypothesis also states that there would be a main effect for attitudes toward risk when
outcomes are presented as above or below the aspiration and avoidance levels (i.e., the number
of people required to live or not die in order to perpetuate the human race).When the scenario
was presented as being above the goal,only 15 of 44 participants (34.1%) chose the risky
alternative. On the other hand, when the scenario was presented as being below the goal, 20 of
43 participants (46.5%) chose the risky alternative. While this result was in the direction of our
hypothesis, the result was not statistically significant, z = 1.18, ns.

In comparing the results of Chinese students to US students from the previous Leddo and Elkas
(2021) study, we see that when scenarios present outcomes in terms of losses, both US and
Chinese students respond almost identically. When scenarios involved losses, Chinese selected
the riskier option more often when outcomes were below the avoidance level than when they
were above the avoidance level (z = 2.64, p <. 01) as predicted by our revised Prospect Theory
value function. These results are also consistent with the findings of Gu and Leddo (2022) that
when testing the Leddo et al. (2019) reformulation of Prospect Theory with Chinese participants,
the latter were more likely to pick the riskier option after an avoidance level had been met than
before it was met, consistent with the predictions of Leddo et al. (2019).

On the other hand, when scenarios presented outcomes in terms of gains, Chinese students
responded differently than their American counterparts and actually, directionally, selected the
riskier option when outcomes were above the avoidance level. However, this result was not
statistically significant, z=1.09, ns. This result also matches the findings of Gu and Leddo
(2022) that when presented with scenarios involving gains, Chinese participants were equally
likely to pick the risky option regardless of whether an aspiration level had been met and that,
overall, Chinese participants were generally conservative in their selections (all proportions were
below 50%).
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Apart from the results that test whether the original or the modified Prospect Theory value
function were supported, there is still the research question as to whether framing effects
occurred. This can best be answered by looking at whether mathematically identical outcomes
produced different decision making behaviors when framed in terms of gains vs. losses. In the
present scenario, there are two pairs of mathematically identical outcomes. The gain scenario in
which the outcomes are above the aspiration level and the loss scenario in which the outcomes
are above the avoidance level are mathematically identical, i.e., saving the human race can be
achieved with 100% certainty. In those scenarios, the risky options were chosen 45% and 25%
of the time, respectively. This difference is not statistically significant.

Similarly, the gain scenario in which the outcomes are below the aspiration level and the loss
scenario in which the outcomes are below the avoidance level are mathematically identical, i.e.,
saving the human race can be achieved with 50% certainty. In those scenarios, the risky options
were chosen 28.6% and 63.6% of the time, respectively. This difference is statistically
significant, z = 2.30, p < .05. Taken together, these results suggest that framing effects occurred
when outcomes were below the aspiration and avoidance levels but not when outcomes were
above the aspiration and avoidance levels.

Discussion

The results from the present study showed no main effect in risk seeking behaviors when
participants were presented with scenarios involving losses vs. gains. This runs counter to the
predictions made by the original Prospect Theory (1979) value function, which argues that
people are more risk seeking when making decisions involving losses than they are for gains.
This is also inconsistent with the Tversky and Kahneman (1981) finding that framing a decision
in terms of losses or gains can induce people to become risk seeking or risk averse. Rather, the
above results are consistent with the Leddo et al. (2019) reformulation of the Prospect Theory
value function that argues that there is no main effect in risk seeking behaviors when people are
presented with decisions involving losses vs. gains.

The results also showed that when the decisions were framed in terms of losses, participants
chose the riskier option when outcomes were below the avoidance level than they did when
outcomes were above the avoidance level. This is also consistent with the predictions made by
the Leddo et al. (2019) revision of the Prospect Theory value function and consistent with our
previous framing effects results (Leddo and Elkas, 2021) and our previous results with Chinese
students in non-framed scenarios (Gu and Leddo, 2022).
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The one striking departure from our previous findings regarding framing and the predictions
made by the Leddo et al. (2019) value function is that when decisions were framed in terms of
gains, there was no statistically significant difference in decision making when the outcomes
were above or below the aspiration level. This is also consistent with our previous results with
Chinese students in non-framed scenarios (Gu and Leddo, 2022).

While the present results were inconsistent with the Kahneman and Tversky (1979) formulation
of Prospect Theory, including the framing effects study (Tversky and Kahneman, 1981), and
were partially consistent with the reformulated Leddo et al. (2019) Prospect Theory value
function, the results were consistent overall with the pattern of findings in Gu and Leddo (2022).
Specifically, Chinese participants were cautious in gain scenarios, regardless of whether the
aspiration level was met (again, the percentages were below 50% and not statistically different
from each other) and risk seeking in loss situations only after an avoidance level was met.
Similarly, Chinese participants also showed a difference compared to their American
counterparts in susceptibility to framing of decisions. While Americans showed framing effects
for decisions presented in terms of gains vs. losses when outcomes were presented both above
and below the aspiration/avoidance levels, Chinese people showed framing effects only when
outcomes were presented below the aspiration/avoidance levels. Collectively, these results
suggest that Chinese people are generally more cautious when it comes to decisions, except
when those decisions lead to outcomes below a stated avoidance level. At that point, Chinese
people seem willing to accept the same level of risk that Americans do.
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