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Web supplement A: Q1
Q1 instructions
Welcome to a decision-making experiment!
The experiment is run by researchers at COMAS and essentially consists of 12 main
assignments.
In each assignment, you would be asked to divide an investments budget of 500,000
NIS between (I) a "structured deposit" whose return depends on the 2014
performance of leading indices and (II) risk-free investment in preannounced annual
rate.
The terms of the "structured deposit" would change between assignments, but the
risk-free interest rate would be 2.4% (prime rate minus 0.1%) in all assignments
Each allocation assignment consists of two tasks:
First, you would be asked to make binary choice between:
- Investing 60% of the budget in the "structured deposit" and 40% in the guaranteed
2.4% annual interest rate
- Investing 40% of the budget in the "structured deposit" and 60% in the guaranteed
2.4% annual interest rate
Next (at the same page), you would be asked to provide your favorite allocation
For example, if the structured deposit seems more attractive than the 2.4% rate, by
your opinion (and, in particular, you have preferred an investment of 60% in the
deposit to an investment of 40% in the deposit, at the first step) then you may
choose to allocate 55%, 60%, 70%, 80% or 90% of the budget to the deposit, by your
discretion. The remaining budget would be invested at the 2.4% fixed rate as
explained above.
If, oppositely, the structured deposit seems less attractive than the 2.4% option
(and, in particular, you have preferred an investment of 40% in the deposit to an
investment of 60% in the deposit, at the first step) then you may allocate 45%, 40%,
30%, 20% or 10% to the deposit…
Clearly, these examples are provided to illustrate the allocation task. You may
allocate any portion of the investment budget between 0% and 100% to the
structured composite... For instance, allocations of 32%, 47% or 93% are absolutely
legitimate, but please refrain from using fractions!
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Clarification regarding the allocation problems:
The allocation problems composing the questionnaire do not admit clear solutions!
The problems are not "tricky" and do not include dominated alternatives (unless
your expectations for the 2014 performance of leading indices are extreme). We
do not intend to test the consistency of your choices in different assignments.
Please make independent decisions in each case!
The optimal allocation depends on your personal tastes and participants from the
same class may choose very different portfolios
Moreover, the allocation assignments are not easy and the investment decisions
require effort and concentration – we ask for your serious collaboration for the
success of our research. Please contemplate your decision carefully before marking
your choices!
In each problem, you are requested to assume the role of an investment consultant
or portfolio manager that has to choose an optimal portfolio for given client. Please
make decisions similarly to those that you would be making in practice in similar
consultation tasks. Your "consultation bonus" would be derived from the
performance of one of the portfolios that you constructed along the questionnaires
– the problem by which the bonus is calculated would be randomly drawn (more
details follow)

The structured deposits:
The allocation decisions along the questionnaire deal with composite deposits that
are divided into two slices or "tranches"
In most cases, the composite is divided into two equal slices: 50% each tranche
In few cases, the split is unequal; e.g., the composite consists of a major 90% tranche
and a minor 10% component
The return on investment depends on two conditions regarding the performance of
major economic indicators in the coming calendar year (2014).
Here's a specific example:
Condition A: would hold if the price of spot gold contracts at the London exchange
increases by at least 15% in 2014
Condition B: would hold if the CPI-linked bonds index (representing the price of CPIlinked bonds traded at the Tel-Aviv exchange) would rise by at least 3.5% in 2014
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The return on the first tranche of the composite depends on condition A, while the
return on the second tranche depends on condition B
The return structure is tabulated and presented in a pie chart as follows:
First tranche – 50%
Market conditions
If A holds
If A is violated

return
10%
2%

Second tranche – 50%
Market conditions return
If B holds
4%
If B is violated
0%

In the example above, the deposit consists of two equal-weight 50% tranches
The first tranche pays 10% if condition A holds, but pays only 2% if condition A is
violated
The second tranche pays 4% if condition B holds, but pays nothing (0%) if condition B
is violated
The next few examples illustrate the derivation of return at the end of 2014:
If, for example, the price of spot gold contracts in London rises in 2014 by 20% while
the CPI-indexed bonds rises by only 2.7%, so that condition A holds but condition B is
violated, then the return on the deposit would be 0.5*10%+0.5*0%=5%. If you
invested 400,000 NIS in the deposit, you would gain 20,000 NIS on your investment.
The first tranche would pay 200,000*10%=20,000 because of the strong increase in
gold prices. The second tranche would not bear interest because of the
disappointing performance of the CPI-linked bonds (200,000*0%=0). Since you
invested 400,000 in the deposit, the remaining budget of 100,000 NIS would be
invested in 2.4% risk-free interest, bearing annual interest of 2,400 NIS. Your total
return on investment, in this scenario, will be 22,400 which represent 4.48% interest
on your investment budget (500,000 NIS).
Assume now, alternatively, that condition A is violated while condition B holds in
2014. Your return on 400,000 NIS investment in deposit would be
400,000*[0.5*2%+0.5*4%]=12,000. The return in other scenarios or other
allocations is calculated similarly.

4

Structured deposits with unequal slices:
Assume now that the deposit consists of a major tranche of 80% and a minor 20%
tranche, where all other conditions are similar to the example above. In such cases
where the composite consists of unequal tranches the pie chart would clearly
demonstrate the unequal split:
First tranche – 80%
Market conditions
If A holds
If A is violated

return
10%
2%

Second tranche – 20%
Market conditions return
If B holds
4%
If B is violated
0%

In this case, the weight of the tranche that pays 10% or 2% depending on condition A
is 80%, while the weight of the tranche that pays 4% or 0% depending on condition B
is 20%.
The return calculations are similar to those presented above, adjusting for the
unequal weights of the two slices.
For example, if both conditions A and B are violated in 2014, the return on the
structured deposit would be: 0.8*2%+0.2*0%=1.6%
Alternatively, if both conditions hold in 2014, the return on the structured would be:
0.8*10%+0.2*4%=8.8%.

Additional comments regarding the structured deposits:
The composites presented along the questionnaire may appear unrealistic.
In fact, the alternative interest rate of 2.4% (prime-0.1%) is also out of reach for
almost all investors
To relax the inconsistency, please assume that the deposits were especially tailored
for heavy clientele ("large investments" of 500K)
The investment house that markets the deposits is attempting to attract heavy
investors that wish to avoid direct exposure to market risks (the risks of investment
in gold, stocks or bonds etc.) using structured investments. As an alternative, these
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clients receive a possibility to invest in close-to-the-prime interest rate. All returns
are 100% guaranteed!
Please ignore the "risk management" issues such as the positions that the issuer
must maintain to guarantee the structured returns. These are irrelevant to your
allocation decisions!
The 12 structured deposits that will be presented along the questionnaire are
different in terms of return structure and at least one of the conditions underlying
the returns. Please assume that the 12 allocation problems refer to 12 unrelated
clients and make independent decisions in each case!

Participation bonus/Consultation fee
Unfortunately, we cannot offer you large bonuses similarly to the industry practice.
Still, as customary in economic experiments, we would offer you a small bonus,
composed of 3 distinct elements, for your participation:
1. 10% of the participants would receive at the last lecture of the semester a special
prize of 100 NIS
2. In addition, we will select at random one of the 24 choice problems that compose
the questionnaire (12 binary choices between allocations of 60% or 40% to given
deposits and 12 unconstrained allocation problems) – "the designated problem". In
early 2015, when the market conditions for 2014 realize, we will calculate the return
that your selected "designated problem" portfolio earned in 2015, add 5% to this
return to cover possible losses, and multiply by 1000 NIS to determine your
participation bonus
For example, if the return on your selected portfolio in the designated problem is negative -4%, your
bonus will be 1000*(5%-4%)=10 NIS only. Another example: if your return is positive 4%, your bonus
will be 1000*(5%+4%)=90 NIS.

3. In the final section of the questionnaire, you will be requested to assess the
likelihood of various events; e.g., the likelihood that London spot gold prices increase
by more than 15% in 2014. In early 2015, we will randomly select one of the
likelihood assessment assignments and check whether the condition to which the
assessment refers has realized. Let P represent the probability that you provided to
the realized event. Your bonus will be 30 + 30 ∗ (2𝑃 − 𝑃2 − (1 − 𝑃)2 ). The bonus
formula is intended to incentivize true reporting of your subjective assessments!
For example, assume that gold prices increase by 20% in 2014. If the likelihood that you provided to
"at least 15% increase in gold prices" was 90%, then your bonus will be 59.4 NIS (check the formula).
If, on the other hand, you assessed the likelihood of such increase in gold prices by only 10%, then
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your bonus would only be 11.4 NIS. Similar calculations show, that if the price of gold increases by
only 10% in 2014, then your bonus is only 11.4 NIS if your assessment for "at least 15% increase in the
price of gold" was 90%, but your bonus increases to 59.4 NIS if your likelihood assessment was only
10%.

The bonus checks will be distributed in early 2015, when the market conditions for
2014 realize. You will be invited to pick up your check at special office hours or by
coordinating with the TA. If possible, we will send the checks to your mail addresses
(depending on administrative permits). You may contact us regarding your payment
or other questions at nissoy@gmail.com

The questionnaire design
In the first page, you will be requested to provide your name, id, email (permanent
address that will be relevant in early 2015) and phone number
You will then be asked to answer two very simple quiz questions regarding the
structured deposits that were presented at the introduction
The next pages will present the 12 choice and allocation problems – each problem in
a separate page
The likelihood assessments will come next

Consulting your colleagues or surfing the Web is strictly prohibited For your convenience, each allocation problem provides historical information
regarding the performance of the relevant indices or prices (e.g., the price of spot
gold contracts) in the first 11 months of 2013 (January-November).
You are requested to fill in the questionnaire in running order and avoid page turning

– please remember that the 12 allocation problems refer to unrelated
clients!
Anonymity will be preserved when the final checks are announced by using id's to
identify participants

Good luck with your portfolio selections!
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Q1: The reduction Quiz
QUIZ 1
Before presenting the 12 allocation problems, please answer two questions that
refer to the deposits that were presented in the examples (see the instructions
booklet). The first question refers to the deposit with equal-weight tranches. For
your convenience we present the structured deposit again:
First tranche – 50%
Market conditions
If A holds
If A is violated

return
10%
2%

Second tranche – 50%
Market conditions return
If B holds
4%
If B is violated
0%

What will be the gain (return) on investment of 300,000 NIS in the structure
deposit assuming conditions A and B realize in 2014?
_______________________________
(The answer is 21,000 NIS or 7%... you must show the expression leading to this result)

QUIZ 2
The second quiz refers to the second -unequal slices- deposit as presented in the
instructions. Again, we copy the table for your convenience:
First tranche – 80%
Market conditions
If A holds
If A is violated

return
10%
2%

Second tranche – 20%
Market conditions return
If B holds
4%
If B is violated
0%

What will be the gain (return) on investment of 100,000 NIS in the structure
deposit assuming conditions A and B falsify in 2014?
_______________________________
(The answer is 1,600 NIS or 1.6%... you must show the expression leading to this result)
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Q1: The likelihood assessment assignments
The 17 prediction assignments were organized in 6 blocks with 2-4 prediction
assignments in each block. To illustrate the design we replicate block A that referred
to the FTSE and TA-Finance indices. Specific conditions such as "the likelihood of 8%
increase in TA-Finance" were only used once or twice (for no more than two distinct
composites) along the questionnaire. When two conditions were introduced as
perfectly correlated, we elicited a single likelihood assessment referring to both
conditions; e.g., what is the likelihood that the major CAC indices (CAC40 and CAC all
shares) would outperform their 2013 levels in 2014?.

Prediction cluster A:
A.1 What is the likelihood, by your opinion, that the major stock market indices of
the London exchange (FTSE all shares and FTSE 100) would show in 2014 return that
is higher than 3/4 (75%) of their return in 2013? (historical information: between January
and November 2013 the two indices increased by 12%-13%)
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50%

60%

70%

80%

90%

100%

A.2 What is the likelihood, by your opinion, that the TA-Finance index would rise in
2014 by 8% or more? (historical information: between January and November 2013 TA-Finance
has increased by about 20%)
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A.3 What is the likelihood, by your opinion, that conditions A.1 and A.2 would hold
jointly (the FTSE leading indices would rise by at least 75% of the 2013 return and
TA-Finance index would rise by 8% or more?) 1
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A.4 What is the likelihood, by your opinion, that the TA-Finance index would rise in
2014 by 15% or more? (historical information: between January and November 2013 TA-Finance
has increased by about 20%)
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We elicited the conjunction of conditions A and B where relevant; almost 80% of the subjects
showed the conjunction fallacy at least once, assigning strictly higher likelihood to the conjunction
relatively to one of the underlying events
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Q1: Confidence and risk-aversion
The self-confidence and risk-aversion problems were presented at the last page of
the questionnaire (after the likelihood assessment tasks):

Please rank your willingness to take risk with financial investment, using 1 for
maximal risk aversion and 7 for maximal willingness to take risk:
1

2

3

4

5

6

7

Similar questionnaires will be distributed to about 100 students with adequate
background in finance. What are your expectations regarding the performance of
the portfolios that you have constructed relatively to the portfolios constructed by
other participants? Use "1" if you expect to show the best performance, "50" if you
expect an average performance, "90" if you expect that only 10% of portfolios will do
worse etc… Predicting your relative performance may seem "impossible", we still
ask for your sincere ranking:

I expect to be ranked at the _____ place out of 100 in terms of the average return
on the portfolios that I have constructed (1 – for best; 100 – for worst)
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Web supplement B:
Q1 – the allocation problems and tabulated results
This supplement presents the allocation problems of Q1.2 Each composite is
presented on a separate page. The equivalent versions are contrasted in figures,
similarly to Figures 3.2-3.6 of the paper. The choice and allocation statistics are
disclosed below the figures, with the results for sub-samples sometimes illuminated
in separate tables. The "expected return" on each composite was derived from the
probabilistic assessments that subjects provided. "% preference for the composite"
is the percentage of subjects preferring the 60% allocation to the 40% allocation in
the binary choice problem, while "allocation" represents the % of investment budget
allocated to the composite in the unconstrained allocation tasks. The results of Tobit
regressions of individual allocations (censored at 0 and 100) on expected returns and
a dummy for version are presented at the bottom of the table. The table discloses
the median marginal effect across the sample, with the T-statistics of the estimated
coefficients in brackets. The Wilcoxon-Mann-Whitney test is used for comparing the
"expected return" and "allocation" between versions. The binomial test is applied for
comparing the "% preference for the composite". Dark/light shading are used for
cases where reduction is rejected for VBT at (one-tailed) p≤0.05 (0.05<p≤0.1). In the
Tobit regressions row, the shading refers to the significance of the version indicator.

2

One of the 12 problems is omitted because of an error that was discovered after running few
sessions.
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Problem I: "FTSE + TA-Finance "
Condition A: "FTSE all shares" (representing the price of the stocks traded at the
London exchange) return in 2014 would be higher than 75% of its return in 2013
(historical information: In the first 11 months of 2013 FTSE all shares gained about 12%)

Condition B: "TA-Finance index" (representing the price of finance stocks traded
in Tel-Aviv), would rise in 2014 by at least 8% (historical information: In the first 11
months of 2013 TA-Finance gained about 20%)

FTSE + TA-Finance - Version L

FTSE + TA-Finance - Version R

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Return
9%
4%

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Return
7%
2%

Return
1.5%
0.5%

Tranche 2 - 50%
Market conditions
If B holds
If B is violated

Return
3.5%
2.5%

Tranche 2 - 50%
Market conditions
If B holds
If B is violated

Results for "FTSE + TA Finance "
Version L (N=52) Version R (N=55) Significance
Median expected return
4.0
4.2
p=0.15
% preference for composite 75%
87%
p=0.06
Median allocation
70
75
p=0.03
Tobit estimation
35 + 7.1∙Expected Return + 7.6∙Version R indicator
(T=2.3) (T=2.1)

(T=1.9)

12

(ChiSq=8.9; p=0.01)

Problem II: The "Finance-Sector Deposit"
Condition A: The TA-Finance index, representing the price of finance sector
stocks, would rise by 15% and more in 2014 (historical information: In the first 11
months of 2013 TA-Finance gained about 20%)

Condition B: The TA-Finance index, representing the price of finance sector
stocks, would rise by 8% and more in 2014 (historical information: In the first 11 months
of 2013 TA-Finance gained about 20%)

Finance-Sector Deposit -Version L

Finance-Sector Deposit- Version R

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Return
15%
0%

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Return
10%
-5%

Return
10%
-5%

Tranche 2 - 50%
Market conditions
If B holds
If B is violated

Return
15%
0%

Tranche 2 - 50%
Market conditions
If B holds
If B is violated

Results for the "Finance-Sector Deposit"
Median expected return
% preference for the composite
Median allocation
Tobit estimation

Version L (N=55) Version R (N=52) Significance
7.25
7.25
p=0.34
76%
61%
p=0.05
70
60
p=0.02
52 + 1.8∙Expected Return - 7.8∙Version R indicator
(T=7.8) (T=2.3)
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(T=-1.8)

(ChiSq=8.8; p=0.01)

Problem III: "CAC-momentum"
Condition A: "CAC40" would exceed its 2013 return, in 2014 (historical information:
CAC40 increased by approximately 17% in the first 11 months of 2013)

Condition B: "CAC all shares" would exceed its 2013 return, in 2014 (historical
information: CAC all shares increased by approximately 16% in the first 11 months of 2013)

Regulatory disclosure: The weight of the CAC40 stocks in CAC is large enough to
assume that both conditions (A and B) would either hold or disrupt together
CAC-momentum - Version L

CAC-momentum- Version R

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Return
11.0%
4.0%

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Return
8.0%
1.0%

Return
8.0%
-3.0%

Tranche 2 - 50%
Market conditions
If B holds
If B is violated

Return
11.0%
0%

Tranche 2 - 50%
Market conditions
If B holds
If B is violated

Results for "CAC-momentum"
Complete sample (N=107)
Median expected return
%-preference for composite
Median allocation
Tobit estimation

Version L (N=55) Version R (N=52) Significance
5.0
5.0
p=0.42
59.3%
61.5%
p=0.41
65.0
55.5
p=0.06
32.5 + 5.0∙Expected Return - 7.5∙Version R Indicator
(T=5) (T=5)

Subjects with P0.5 (N=64)
Median expected return
%-preference for composite
Median allocation
Tobit estimation

(T=-1.8)

(ChiSq=22.1; p<0.01)

Version L (N=32)
Version R (N=32)
Significance
3.2
4.1
p=0.44
56.3%
46.9%
p=0.23
52.5
47.5
p=0.03
24.6 + 8.2∙Expected Return - 12.6∙Version R Indicator
(T=2.3) (T=3.1)
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(T=-2.2)

(ChiSq=13.1; p<0.01)

Problem IV: "CAC + TA-Bonds"
Condition A: The return on "CAC all shares" index (representing the price of all
stocks traded at the Paris exchange) in 2014 would exceed its return in 2013 (historical
information: CAC all shares increased by approximately 16% in the first 11 months of 2013)

Condition B: "TA general bonds" (representing the price of all bonds, governmental
and private, traded at the Tel-Aviv exchange) would earn at least 3% in 2014 (historical
information: The general bonds index increased by approximately 6% in the first 11 months of 2013)

CAC + TA-Bonds- Version L

CAC + TA-Bonds - Version R

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Return
15.0%
-4.0%

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Return
12.0%
-7.0%

Tranche 2 - 50%
Market conditions
If B holds
If B is violated

Return
4.0%
2.0%

Tranche 2 - 50%
Market conditions
If B holds
If B is violated

Return
7.0%
5.0%

Results for "CAC + TA Bonds"
Version L (N=55) Version R (N=52) Significance
Median expected return
4.35
4.3
p=0.46
% preference for composite 54.5%
34.6%
p=0.02
Median allocation
55
40
p=0.04
Tobit estimation
31 + 4.3∙Expected Return - 8.6∙Version R indicator
(T=5.6) (T=4.2)

(T=-2) (ChiSq=21; p<0.01)
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Problem V: "Blue-Tech Possibilities"
Condition A: The TA Blue-Tech index, representing the price of the 50 leading high tech
stocks trades at the Tel-Aviv exchange, would gain at least 2% in 2014 (historical
information: Blue-Tech increased by approximately 5% in the first 11 months of 2013)

Condition B: The TA Blue-Tech index, representing the price of the 50 leading high tech
stocks trades at the Tel-Aviv exchange, would gain at least 4% in 2014 (historical
information: Blue-Tech increased by approximately 5% in the first 11 months of 2013)

Blue-Tech Possibilities- Version L

Blue-Tech Possibilities- Version R

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Return
15.0%
-3.0%

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Return
12.0%
-6.0%

Return
12.0%
-3.0%

Tranche 2 - 50%
Market conditions
If B holds
If B is violated

Return
15.0%
0.0%

Tranche 2 - 50%
Market conditions
If B holds
If B is violated

Results for "Blue-Tech Possibilities"
Complete sample (N=107)
Median expected return
% preference for composite
Median allocation
Tobit estimation

Version L (N=52)
Version R (N=55) Significance
7.7
8.6
p=0.36
77%
67%
p=0.13
70
60
p=0.08
56 + 1.1∙Expected Return - 5.8∙Version R indicator
(T=9.4) (T=1.8)

Subjects with P1≤0.7 (N=49)
Median expected return
% preference for composite
Median allocation
Tobit estimation

(T=-1.5)

(ChiSq=5.4; p<0.07)

Version L (N=25)
Version R (N=24) Significance
5.4
5.4
p=0.35
80%
50%
p=0.03*
60
52.5
p=0.03
56 + 1.5∙Expected Return - 11.1∙Version R indicator
(T=6.2) (T=1.1)
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(T=-2.0) (ChiSq=5.2; p=0.08)

Problem VI: "Blue-Tech (+5%DJIA)"
The deposit consists of a main 95% tranche and a minor 5% tranche
Condition A: Blue-Tech would gain at least 4% in 2014 (historical information: BlueTech increased by approximately 5% at the first 11 months of 2013)

Condition B: DJIA return in 2014 will exceed 75% of its return in 2013 (historical
information: DJIA increased by approximately 23% in the first 11 months of 2013)

Blue Tech (+5% DJIA) - Version L

Blue Tech (+5% DJIA) - Version R

Tranche 1 - 95%
Market conditions
If A holds
If A is violated

Tranche 1 - 95%
Market conditions
If A holds
If A is violated

Return
5%
0%

Tranche 2 - 5%
Market conditions
If B holds
If B is violated

Return
30%
24%

Tranche 2 - 5%
Market conditions
If B holds
If B is violated

Return
6%
1%

Return
11%
5%

Results for "Blue-Tech (+5% DJIA) "
Sample(N=107)
Median expected return
% preference for the composite
Median allocation
Tobit estimation

Version L(N=55) Version R(N=52) Significance
4.2
3.8
p=0.06
69.1%
61.5%
p=0.21
65
65
p=0.29
14.0 + 10.4∙Expected Return - 1.6∙Version R indicator
(T=1.1) (T=4.4)
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(T=0.34) (ChiSq=18.6; p<0.01)

Problem VII: "FTSE 3/4 Plus"
Condition A: "FTSE 100" (representing the price of the leading 100 stocks traded at the
London exchange) return in 2014 would be higher than 75% of its return in 2013
(historical information: In the first 11 months of 2013 FTSE 100 gained about 13%)

Condition B: "FTSE all shares" (representing the price of the stocks traded at the
London exchange) return in 2014 would be higher than 75% of its return in 2013
(historical information: In the first 11 months of 2013 FTSE all shares gained about 12%)

Regulatory disclosure: The weight of "FTSE 100" in "FTSE all shares" is larger than 80%
so that it is reasonable to assume that both conditions (A and B) would either hold or
disrupt concurrently

FTSE 3/4 plus - Version L

FTSE 3/4 plus - Version R

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Return
18.0%
-5.0%

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Return
14.0%
-9.0%

Return
14.0%
-4.0%

Tranche 2 - 50%
Market conditions
If B holds
If B is violated

Return
18.0%
0.0%

Tranche 2 - 50%
Market conditions
If B holds
If B is violated
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Results for "FTSE 3/4 plus"
Complete sample (N=107)
Version L (N=55)
Median expected return
7.8
% preference for the composite 59.3%
Median allocation
60
33.0 + 2.4∙Expected Return + 0.16∙Version R indicator
(T=6.6)

(T=5.0)

(T=0.04)

Significance
p=0.11
p=0.17
p=0.32

Version R (N=51)
7.8
51.0%
55.0

Significance
p=0.16
p=0.02
p=0.05

(ChiSq=22.8; p<0.01)

*

Filtered sample (N=97)
Version L (N=46)
Median expected return
7.8
% preference for the composite 71.1%
Median allocation
63.5
37.3 + 2.9∙Expected Return - 5.7∙Version R indicator
(T=8.6) (T=6.7)

Version R (N=52)
7.8
50.0%
52.5

(T=-1.5) (ChiSq=40.3; p<0.01)

*The filter removed 10 subjects that allocated less than 25% to the composite while assigning at least
50% probability that FTSE would meet conditions A and B. On average, the 10 filtered subjects
invested 16.8% of their budget in the composite, while assigning 66% probability that FTSE will meet
conditions A and B (although the proclaimed "risk attitude" of the 10 filtered subjects was not
different from others).
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Problem IIX: "TA-Bonds + ASX Deposit"
Condition A: The TA Corporate Bonds index, representing the price of the
nongovernmental bonds traded at the Tel-Aviv exchange, would earn in 2014 at
least 4% (historical information: The corporate bonds increased by approximately 9% in the first
11 months of 2013)

Condition B: The ASX50 index, representing the price of the 50 leading stocks at
the Australian exchange, return in 2014 would exceed its return in 2013 (historical
information: The ASX50 increased by approximately 17% in the first 11 months of 2013)

TA-Bonds + ASX - Version L

TA-Bonds + ASX - Version R

Tranche 1 - 70%
Market conditions
If A holds
If A is violated

Return
2.0%
1.6%

Tranche 1 - 70%
Market conditions
If A holds
If A is violated

Return
2.6%
2.2%

Return
5.0%
3.6%

Tranche 2 - 30%
Market conditions
If B holds
If B is violated

Return
3.6%
2.2%

Tranche 2 - 30%
Market conditions
If B holds
If B is violated

Remarks: The problem is similar in design to "FTSE+TA-Finance" (problem I above). Concavity of the
utility function in gains domain implies preference for version R under VBT, but the shift of mass
between tranches is slight (0.6 change in tranche 1 and 1.4 change in tranche 2). Significant
differences only emerge when we control for specific P1 and P2 assessments; see for instance to
lower panel of the table below
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Results for "TA-Bonds + ASX Deposit"
Complete Sample (N=107)

Version L

Version R

(N=55)

(N=52)

Median expected return
2.6
% preference for CSD
63.6%
Median allocation
60
-72.0 + 43∙Expected Return + 3∙Version R indicator
(T=-1.0) (T=1.99)

2.6
71.2%
60

p=0.33
p=0.20
p=0.40

Significance

(T=0.55) (ChiSq=4.1; p=0.13)

Subjects with 60≤P1≤80 and 30≤P2≤60

Version L

Version R

(N=44)

(N=22)

(N=22)

Median expected return
2.6
% preference for CSD
54.5%
Median allocation
52.3
-469 + 171∙Expected Return + 15∙Version R indicator**
(T=-1.9) (T=2.1)

Significance

2.6
81.8% *
66.9

p=0.31
p=0.05
p=0.06

(T=1.8) (ChiSq=7.7; p=0.02)

*The difference in proportions was tested using Fisher's exact test, as the restricted sample is too
small for binomial test
** The expected returns on the composite ranged between 2.5 and 2.7, in both samples – so the
negative intercept is cancelled out when the expected return effect on allocations is taken into
account
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Problem IX: "ASX-based structured deposit"
Condition A: The ASX50 index, representing the price of the 50 leading stocks at the
Australian exchange, return in 2014 would exceed its return in 2013 (historical
information: The ASX50 increased by approximately 17% in the first 11 months of 2013)

Condition B: The ASX100 index, representing the price of the 100 leading stocks at
the Australian exchange, return in 2014 would exceed its return in 2013 (historical
information: The ASX50 increased by approximately 15% in the first 11 months of 2013)

Regulatory disclosure: The weight of "ASX50" stocks in "ASX100" is larger than 85%
so it is reasonable to assume that both conditions (A and B) would either hold or
disrupt concurrently
ASX-based Structured Deposit Version L

ASX-based Structured Deposit Version R

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Return
14%
-8%

Tranche 2 - 50%
Market conditions
If B holds
If B is violated

Return
16%
2%

Tranche 2 - 50%
Market conditions
If B holds
If B is violated

Return
16%
-6%

Return
14%
0%

Remark: The problem is inspired by the "silver lining" principle of mental accounting, testing if
U(-6)<U(-8)+U(2) or vice versa assuming VBT. The results reveal preference for single -6 loss.
Interestingly U(-6)>U(-8)+U(2) is also implied by the median estimation results for Q3 (take
𝛼𝐺 = 0.80; 𝛼𝐿 = 1.48; 𝜆 = 0.53; the returns are multiplied by 100 so that 2% gain is represented as
x=2 for the Vendrik and Woltjer utility), but the inequality is reversed for the median Q2 estimation
results.
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Results for Problem "ASX-based structured deposit"
Sample (N=107)
Version L (N=52)
Median expected return
6.0
% preference for CSD
45.4%
Median allocation
50
33.3 + 2.1∙Expected Return - 6.2∙Version R indicator
(T=6.0) (T=3.4)

Significance
p=0.30
p=0.09
p=0.11

(T=-1.3) (ChiSq=13.3; p=0.01)

Subjects with P ≤ 0.8 (N=100) Version L (N=51)
Median expected return
6.0
% preference for CSD
47.1%
Median allocation
50
32.1 + 2.5∙Expected Return - 7.8∙Version R indicator
(T=5.8) (T=3.8)

Version R (N=55)
6.0
32.7%
40

Version R (N=49)
6.0
30.6%
40

(T=-1.7) (ChiSq=16.4; p=0.01)
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Significance
p=0.33
p=0.05
p=0.06

Problem X: "Private-Bonds Chances"
Condition A: The TA Corporate Bonds index, representing the price of the corporate
bonds traded at the Tel-Aviv exchange, would earn in 2014 at least 7% (historical
information: The corporate bonds increased by approximately 9% in the first 11 months of 2013)

Condition B: The TA Corporate Bonds index, representing the price of the corporate
bonds traded at the Tel-Aviv exchange, would earn in 2014 at least 4% (historical
information: The corporate bonds increased by approximately 9% in the first 11 months of 2013)

Private-Bonds Chances - Version L

Private-Bonds Chances - Version R

Tranche 1 - 90%
Market conditions
If A holds
If A is violated

Return
10.5%
-5.0%

Tranche 1 - 90%
Market conditions
If A holds
If A is violated

Return
11%
-4.5%

Return
15%
0%

Tranche 2 - 10%
Market conditions
If B holds
If B is violated

Return
10.5%
-4.5%

Tranche 2 - 10%
Market conditions
If B holds
If B is violated

Results for "Private-Bonds Chances"
Complete Sample (N=107) Version L (N=52) Version R (N=55)
Median expected return 4.8
4.8
% preference for CSD
40.4%
47.3%
Median allocation
40
40
36.4 + 2.1∙Expected Return - 0.7∙Version R indicator
(T=7.8) (T=2.7)

(T=-0.15) (ChiSq=7.1; p=0.03)
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Significance
p=0.19
p=0.24
p=0.46

Problem XI: "TA real-estates chances"
Condition A: The TA real-estate index, representing the price of the real-estate
stocks traded at the Tel-Aviv exchange, would outperform the BIOMED index
(representing the price of biomed stocks) in 2014 (historical information: The real estate
index increased by approximately 25% in the first 11 months of 2013)

Condition B: The TA real-estate index, representing the price of the real-estate
stocks traded at the Tel-Aviv exchange, would outperform the Energy and Gas index
(representing the price of oil, gas and energy stocks) in 2014 (historical information: The
real estate index increased by approximately 25% in the first 11 months of 2013)

TA real-estates- Version L

TA real-estates- Version R

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Tranche 1 - 50%
Market conditions
If A holds
If A is violated

Return
13.0%
0.0%

Tranche 2 - 50%
Market conditions
Return
If B holds
9.0%
If B is violated
-4.0%

Return
9.0%
-4.0%

Tranche 2 - 50%
Market conditions
Return
If B holds
13.0%
If B is violated
0.0%

Remark: The problem may appear similar to problem II but since condition A is neither weaker nor
stronger than condition B, VBT cannot be used to make directional predictions in this case (version L
appears more attractive, for instance, when B hold and A is violated while version R may be preferred
when A holds and B is violated). The excepted returns differed between versions in this case and the
allocations to L, with more optimistic subjects, were larger.

Results for "TA real estate chances"
Complete Sample (N=107) Version L (N=52) Version R (N=55)
Median expected return 5.2
4.5
% preference for CSD
50.9%
38.5%
Median allocation
50
40
34.3 + 3.5∙Expected Return - 2.3∙Version R indicator
(T=6.2) (T=4.1)

(T=-0.52) (ChiSq=17.1; p<0.01)
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Significance
p=0.04
p=0.10
p=0.10

Web supplement C:
C.1: Extended version of Claim 3.2 ("Finance Sector deposit"):
Extended version of Claim 3.2 ("Finance Sector deposit"):
Assume the basic structure, VBT+, 𝑈(15) − 𝑈(10) < −𝑈(−5) and 𝜑(0.5) ≤ 0.5
(pessimistic tranche weighting). Then version L of the "Finance Sector deposit" is
preferred to version R.
Notational comment: We henceforth write 𝑇𝑖 𝑗 ≽ 𝑇(3 − 𝑖)𝑗 when tranche i of
composite j is preferred to tranche (3-i) of the same composite; i.e., when
𝑉(𝑇𝑖 𝑗 ) ≥ 𝑉(𝑇(3 − 𝑖)𝑗 )
Proof:
Following the notation of section 2, let 𝐸1(𝐸2)represent the event "TA-Finance" ≥
15%" ("TA-Finance" ≥ 8%").
Note that since 𝐸1 ⊆ 𝐸2, 𝑊(𝐸1) ≤ 𝑊(𝐸2), so that 𝑊(𝐸1) − 𝑊(𝐸2) ≤ 0.
Since 𝑈 is strictly increasing with 𝑈(0) = 0,
𝑊(𝐸2) ⋅ 𝑈(15) ≥ 𝑊(𝐸1) ⋅ 𝑈(10) ≥ 𝑊(𝐸1) ⋅ 𝑈(10) + (1 − 𝑊(𝐸1)) ⋅ 𝑈(−5),
so that 𝑇2𝑅 ≽ 𝑇1𝑅 .
We prove the claim separately for two cases:
1.1: 𝑇1𝐿 ≽ 𝑇2𝐿
1.2: 𝑇1𝐿 ≺ 𝑇2𝐿
Under the assumption of case 1.1, VBT implies that
𝒱(𝐶 𝐿 ) − 𝒱(𝐶 𝑅 ) =
{ 𝜑(0.5) ⋅ [𝑊(𝐸1) ⋅ 𝑈(15)] +
(1 − 𝜑(0.5)) ⋅ [𝑊(𝐸2) ⋅ 𝑈(10) + (1 − 𝑊(𝐸2)) ⋅ 𝑈(−5)]} −
{ 𝜑(0.5) ∗ [𝑊(𝐸2) ⋅ 𝑈(15)] +
(1 − 𝜑(0.5)) ⋅ [𝑊(𝐸1) ⋅ 𝑈(10) + (1 − 𝑊(𝐸1)) ⋅ 𝑈(−5)]} =
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(*)

[𝑊(𝐸1) − 𝑊(𝐸2)] ⋅ { 𝜑(0.5) ⋅ 𝑈(15) − (1 − 𝜑(0.5)) ⋅ [𝑈(10) − 𝑈(−5)] }

But since 𝑈(15) − 𝑈(10) ≤ −𝑈(−5), 𝑈(15) ≤ 𝑈(10) − 𝑈(−5), and the
assumption 𝜑(0.5) ≤ 0.5 implies that the curly brackets expression in (*) is nonpositive. Since 𝑊(𝐸1) − 𝑊(𝐸2) ≤ 0 as well, (*) is the product of two non-positive
expressions, so that 𝒱(𝐶 𝐿 ) − 𝒱(𝐶 𝑅 ) ≥ 0 which completes the proof for case 1.1.

Consider case 1.2 next. Under the assumptions of this case:
𝒱(𝐶 𝐿 ) − 𝒱(𝐶 𝑅 ) =
{𝜑(0.5) ⋅ [𝑊(𝐸2) ⋅ 𝑈(10) + (1 − 𝑊(𝐸2)) ⋅ 𝑈(−5)] +
(1 − 𝜑(0.5)) ⋅ 𝑊(𝐸1) ⋅ 𝑈(15)} −
{ (𝜑(0.5)) ⋅ [𝑊(𝐸2) ⋅ 𝑈(15)] +
(1 − 𝜑(0.5)) ∗ [𝑊(𝐸1) ⋅ 𝑈(10) + (1 − 𝑊(𝐸1)) ⋅ 𝑈(−5)]} =
𝜑(0.5) ⋅ [𝑊(𝐸2) ⋅ (𝑈(10) − 𝑈(15)) + (1 − 𝑊(𝐸2)) ⋅ 𝑈(−5)]
+(1 − 𝜑(0.5)) ⋅ [𝑊(𝐸1) ⋅ (𝑈(15) − 𝑈(10)) − (1 − 𝑊(𝐸1)) ⋅ 𝑈(−5)] =
(**)

(1 − 𝜑(0.5)) ⋅ [𝑊(𝐸1) ⋅ (𝑈(15) − 𝑈(10)) + (1 − 𝑊(𝐸1)) ⋅ (−𝑈(−5))] −

𝜑(0.5) ⋅ [𝑊(𝐸2) ⋅ (𝑈(15) − 𝑈(10)) + (1 − 𝑊(𝐸2)) ⋅ (−𝑈(−5))]
Since however 0 ≤ 𝑈(15) − 𝑈(10) ≤ −𝑈(−5) and 𝑊(𝐸1) ≤ 𝑊(𝐸2),
𝑊(𝐸2) ⋅ (𝑈(15) − 𝑈(10)) + (1 − 𝑊(𝐸2)) ⋅ (−𝑈(−5)) ≤
𝑊(𝐸1) ⋅ (𝑈(15) − 𝑈(10)) + (1 − 𝑊(𝐸1)) ⋅ (−𝑈(−5)),
so that 𝜑(0.5) ≤ 0.5 implies that
𝜑(0.5) ⋅ [𝑊(𝐸2) ⋅ (𝑈(15) − 𝑈(10)) + (1 − 𝑊(𝐸2)) ⋅ (−𝑈(−5))] ≤
(1 − 𝜑(0.5)) ⋅ [𝑊(𝐸1) ⋅ (𝑈(15) − 𝑈(10)) + (1 − 𝑊(𝐸1)) ⋅ (−𝑈(−5))],
Which proves that (**) is positive and 𝒱(𝐶 𝐿 ) − 𝒱(𝐶 𝑅 ) ≥ 0 in case 1.2 ▄
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C.2: Robustness of VBT to limited tranche-weighting - deriving
the bounds
Lemma: Robustness of VBT to 𝜺 tranche-weighting - deriving 𝜺
Let 𝐶 𝐵 represent a shift-by-K of composite 𝐶 𝐴 such that version A is
strictly preferred to version B under VBT. Without loss of generality,
𝑤

assume 𝐶 𝐴 =< 𝑇1, 𝑤; 𝑇2 > and 𝐶 𝐵 =< 𝑇1 − 𝐾, 𝑤; 𝑇2 + 1−𝑤 ∗ 𝐾 >.
w

Let Z1 = V(T1) − V(T1 − K), Z2 = V (T2 + 1−w ∗ K) − V(T2), and
𝜖 = 𝑤 − 𝑍2/(𝑍1 + 𝑍2). Then, 𝜖 > 0 and A is preferred to B under VBT+
if 𝜑(𝑤) ≥ 𝑤 − 𝜖 and 𝜑(1 − 𝑤) ≤ (1 − 𝑤) + 𝜖.

Proof
Note that 𝑍1, 𝑍2 > 0 by strict monotonicity of 𝑈.

Since version A is preferred to version B under VBT,
𝑤 ∗ 𝑉(𝑇1) + (1 − 𝑤) ∗ 𝑉(𝑇2) > 𝑤 ∗ 𝑉(𝑇1 − 𝐾) + (1 − 𝑤) ∗ 𝑉(𝑇2 +

𝑤
1−𝑤

∗ 𝐾)

This implies that 𝑤 ∗ 𝑍1 > (1 − 𝑤) ∗ 𝑍2, so that 𝑤 > 𝑍2/(𝑍1 + 𝑍2) and
(1 − 𝑤) < 𝑍1/(𝑍1 + 𝑍2). It follows that 0 < 𝜖 < 𝑤 so that 0 < 𝑤 − 𝜖 < 𝑤 and
1 − 𝑤 < (1 − 𝑤) + 𝜖 < 1 .

To complete the proof we show that version A if preferred to B under VBT+ if
𝜑(𝑤) ≥ w − 𝜖 and 𝜑(1 − 𝑤) ≤ (1 − 𝑤) + 𝜖. The proof distinguishes 3 cases: 3
Case 1: T2 ≽ T1.
w

The monotonicity of 𝑈 implies that T2 + 1−w ∗ K ≽ T1 − 𝐾.
Under VBT+,
(a) 𝒱(𝐶 𝐴 ) − 𝒱(𝐶 𝐵 ) =

3

The feasibility of each case is easily illustrated through simple examples.

28

{ 𝜑(1 − 𝑤) ∗ 𝑉(𝑇2) + (1 − 𝜑(1 − 𝑤)) ∗ 𝑉(𝑇1) } −
𝑤
{ 𝜑(1 − 𝑤) ∗ 𝑉 (𝑇2 +
∗ 𝐾) + (1 − 𝜑(1 − 𝑤)) ∗ 𝑉(𝑇1 − 𝐾) } =
1−𝑤
−𝜑(1 − 𝑤) ∗ 𝑍2 + (1 − 𝜑(1 − 𝑤)) ∗ 𝑍1 = 𝑍1 − 𝜑(1 − 𝑤) ∗ (𝑍1 + 𝑍2)
But since 𝜑(1 − 𝑤) ≤ (1 − w) + ϵ = Z1/(Z1 + Z2),
𝑍1 − 𝜑(1 − 𝑤) ∗ (𝑍1 + 𝑍2) ≥ 0, so (a) implies that A is preferred to B under VBT+.
w

Case 2: T1 ≻ T2 but T2 + 1−w ∗ K ≽ T1 − 𝐾.
In this case,
(b)

𝒱(𝐶 𝐴 ) − 𝒱(𝐶 𝐵 ) =

{ 𝜑(𝑤) ∗ 𝑉(𝑇1) + (1 − 𝜑(𝑤)) ∗ 𝑉(𝑇2) } −
𝑤
{ 𝜑(1 − 𝑤) ∗ 𝑉 (𝑇2 +
∗ 𝐾) + (1 − 𝜑(1 − 𝑤)) ∗ 𝑉(𝑇1 − 𝐾) }
1−𝑤
Since 𝜑(𝑤) ≥ 𝑤 − 𝜖 and 𝜑(1 − 𝑤) ≤ (1 − 𝑤) + 𝜖,
the assumptions of case 2 and (b) imply that
𝒱(𝐶 𝐴 ) − 𝒱(𝐶 𝐵 ) ≥
{ (𝑤 − 𝜀) ∗ 𝑉(𝑇1) + (1 − 𝑤 + 𝜀) ∗ 𝑉(𝑇2) } −
𝑤
{ (1 − 𝑤 + 𝜖) ∗ 𝑉 (𝑇2 +
∗ 𝐾) + (𝑤 − 𝜖) ∗ 𝑉(𝑇1 − 𝐾) } =
1−𝑤
(𝑤 − 𝜀) ∗ 𝑍1 − (1 − 𝑤 + 𝜀) ∗ 𝑍2 = 0,
so version A is preferred to version B in case 2.
w

Case 3: T1 ≻ T2 and T1 − 𝐾 ≻ T2 + 1−w ∗ K.
In this case,
(𝑐)

𝒱(𝐶 𝐴 ) − 𝒱(𝐶 𝐵 ) =

{ 𝜑(𝑤) ∗ 𝑉(𝑇1) + (1 − 𝜑(𝑤)) ∗ 𝑉(𝑇2) } −
{ 𝜑(𝑤) ∗ 𝑉(𝑇1 − 𝐾) + (1 − 𝜑(𝑤)) ∗ 𝑉 (𝑇2 +
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𝑤
∗ 𝐾) } =
1−𝑤

𝜑(𝑤) ∗ 𝑍1 − (1 − 𝜑(𝑤)) ∗ 𝑍2.

The preference for version A under VBT+ follows from (c) and the assumption
𝜑(𝑤) ≥ 𝑤 − 𝜖 = 𝑍2/(𝑍1 + 𝑍2) . ▄
Definition: Standard tranche-weighting (around 𝒘𝟎 )
A tranche-weighting scheme is a strictly increasing function 𝜑: [0,1] → [0,1]
satisfying 𝜑(0) = 0 and 𝜑(1) = 1. Tranche-weighting is standard (around 𝑤0 )if
there exists positive 𝑤0 ≤ 0.5 such that 𝜑(𝑤) ≥ 𝑤 for 𝑤 ≤ 𝑤0 (overweighting of
small tranches) and 𝜑(𝑤) ≤ 𝑤 for 𝑤 ≥ 𝑤0 (underweighting of large tranches).

Claim:
Robustness of VBT to 𝜺 − overweighting/underweighting of small/large tranches
Let 𝐶 𝐵 represent a shift-by-K of composite 𝐶 𝐴 such that version A is strictly preferred
to version B under VBT. Without loss of generality, assume 𝐶 𝐴 =< 𝑇1, 𝑤; 𝑇2 > and
𝑤

𝐶 𝐵 =< 𝑇1 − 𝐾, 𝑤; 𝑇2 + 1−𝑤 ∗ 𝐾 >, and fix 𝑍1, 𝑍2, and 𝜖 as defined in the lemma.
Then, version A is preferred to version B under VBT+ with standard tranche weighting
(around 𝑤0 ) if for every 𝑤 ′ ∈ {𝑤, 1 − 𝑤}
(𝐼) 𝑤 ′ ≤ 𝜑(𝑤 ′ ) ≤ 𝑤 ′ + 𝜀 when 𝑤′ ≤ 𝑤0 (limited overweighting of small tranches) 4
and
(𝐼𝐼) 𝑤 ′ ≥ 𝜑(𝑤 ′ ) ≥ 𝑤 ′ − 𝜀

when 𝑤′ ≥ 𝑤0 (limited underweighting of large

tranches).
Proof 5
4

Since 𝑤0 ≤ 0.5 condition (I) can only apply to one of the weights, but condition (II) can apply to both
weights (as in the case where w=0.4 but 𝑤0 = 0.3).
5

The lemma builds on "canonical" shift-by-K (from version A to B) where the return on tranch1 is
decreased by K while the return on tanche2 is increased by [w/(1-w)]*K. The definition of 𝜖
guarantees that underweighting of tranche1 or overweighting on tanche2 would not increase the
value of version B beyond the weighted value of version A. Case 1 in the proof of the claim examines
the case where 𝑤 ≤ 𝑤0 ; in this case the bounds are unnecessary as the overweighting of the small
tranche and the underweighting of the large tranche strengthen version A relatively to version B. Case
3 on the contrary employs both bounds as it considers the case where 𝑤 ≥ 1 − 𝑤0 so that tanche1 is
under-weighted and tanche2 is over-weighted. Case 2, where 𝑤0 ≤ 𝑤 ≤ 1 − 𝑤0 , needs only the
restricted underweighting of tranches larger than 𝑤0 .
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To show that A is preferred to B under VBT+, when tranche-weighting is standard
and satisfies the conditions of the claim, consider 3 cases:
Case 1: 𝑤 ≤ 𝑤0
Since 𝑤 ≤ 𝑤0 , the overweighting of small tranches implies that 𝜑(𝑤) ≥ 𝑤 ≥ 𝑤 − 𝜀
Since 𝑤0 ≤ 0.5, 1 − 𝑤 ≥ 1 − 𝑤0 ≥ 𝑤0 , the underweighting of large tranches
implies that 𝜑(1 − 𝑤) ≤ 1 − 𝑤 ≤ (1 − 𝑤) + 𝜀
Since 𝜑(𝑤) ≥ 𝑤 − 𝜖 and 𝜑(1 − 𝑤) ≤ 1 − 𝑤 + 𝜖, the VBT+ preference for version A
follows from the lemma.
Case 2: 𝑤0 ≤ 𝑤 ≤ 1 − 𝑤0
Since 𝑤 ≥ 𝑤0 , the limited underweighting of large tranches implies that 𝜑(𝑤) ≥
𝑤−𝜖
Since 𝑤 ≤ 1 − 𝑤0 , 1 − 𝑤 ≥ 𝑤0 and the underweighting of large tranches implies
that 𝜑(1 − 𝑤) ≤ 1 − 𝑤 < 1 − 𝑤 + 𝜖

Again, the VBT+ preference for version A follows from the lemma.
Case 3: 𝑤 ≥ 1 − 𝑤0
Since 𝑤0 ≤ 0.5, 𝑤 ≥ 𝑤0 , so the limited underweighting of large tranches implies
that 𝜑(𝑤) ≥ 𝑤 − 𝜖
Since 1 − 𝑤 ≤ 𝑤0 , the limited overweighting of small tranches implies that
𝜑(1 − 𝑤) ≤ 1 − 𝑤 + 𝜖.

The VBT+ preference for version A follows from the lemma as in preceding cases. ▄
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Web supplement D:
Q2-Q3 instructions 6
Welcome to a decision-making experiment!
The experiment is run by COMAS researchers to explore decision-making in the
context of financial investment.
Along the questionnaire you will be asked to make 36 binary choices between two
investment portfolios A and B.
The choice problems do not admit clear solutions.
The preferred investment portfolio may depend on personal tastes and even
students of similar background might exhibit very different choices.
The choice problems are not too simple and may demand your focused attention –
We ask for your serious cooperation for the success of our research.
Please consider your choice carefully before marking your preferred portfolio!
In each choice problem, you will be asked to assume the role of a investments
manager or consultant that must select between two portfolios A or B. Please make
decisions that are similar to those that you would have made "in reality" in similar
consultation tasks!
Please assume that the 36 choices concern 36 unrelated clients – Make separate,
independent choices in each problem.
At the end of the experiment, the organizers will randomly select one of the 36
problems ("the payout problem") and draw the final return on your selected
portfolio. Your participation check will equal 0.05% of the final balance on a
normalized investment budget of 150,000. The expected payout amount is about 80
NIS for each participant.
Please note again: Your payout will be derived from your choice in one of the 36
problems! Please make professional choices similarly to the ones that you would
have received in similar consultation tasks in practice!

6

The Q2 and Q3 written instructions were similar. In both experiments the instructions were verbally
presented with additional clarification of the payout derivation and more emphasize on the rules of
participation (independent work; no page turning or Web surfing).
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To guarantee the fairness of the experimental procedure the organizers will
distribute, at the end of the experiment, an excel file presenting "the payout
problem" and showing the derivation of individual payout amounts.
The questionnaire is composed of few different types of choice problems. The
common denominator is making choices between "structured investment portfolios"
that are presented schematically in the form of given return distributions. In each
choice problem, you would be requested to select between two such structured
portfolios: A or B.
In some cases, the investment can bring a loss. In other cases, the return may appear
unrealistically high. You are asked to accept the terms of investment "as is". Assume
that these are the structured investment terms as formally offered by an accredited
financial institute, in market conditions that may be quite different from the current
worldwide economic conditions.
After the instructions, we will hand out the choice-problems booklet.
You are requested to fill-in the 36 choice problems in running order
Page turning is absolutely forbidden!
Remember that the problems represent consultation tasks for 36 unrelated clients!
We now present 2 detailed examples to the type of choice problems that are
presented along the booklet!
For your convenience, each example is presented on a separate page
You will be able to reexamine the examples repeatedly as you fill in the choiceproblems booklet
____________________

Example 1:
Which investment portfolio would you prefer?
Mark one of the alternatives A or B
Double marking will disqualify your participation

Portfolio A
250,000 in fixed return 3%
250,000 structured investment:
-With probability 1/3 the return is 11%
-With probability 1/3 the return is 5%
-With probability 1/3 the return is 2%

Portfolio B
250,000 in fixed return 4%
250,000 structured investment:
-With probability 0.5 the return is 11%
-With probability 0.5 the return is -1%
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For the example, we calculate the distribution of return for each portfolio:
Portfolio A:
250,000 are invested at risk-free interest rate of 3%, the interest would be 7,500
The 250,000 with structured return would yield:
With probability 1/3, 250,000*11%=27,500
With probability 1/3, 250,000*5%=12,500
With probability 1/3, 250,000*2%=5,000
It follows that, at the bottom line the return would be 35,000, 20,000, or 12,500 with
equal probability 1/3 for each return
Portfolio B:
250,000 are invested at risk-free interest rate of 4%, the interest would be 10,000
The 250,000 with structured return would yield:
With probability 1/2, 250,000*11%=27,500
With probability 1/2, 250,000*-1%= -2,500
It follows that, at the bottom line the return would be 37,500 or 7,500 with equal
probability 1/2 for each return
So, the choice between A and B is equivalent to choosing between the next return
distributions:
Return on portfolio A Return on portfolio B
1/3 35,000
1/2 37,500
1/3 20,000
1/2 7,500
1/3 12,500
_______________

Example 2:
Which investment portfolio would you prefer?
Mark one of the alternatives A or B
Double marking will disqualify your participation

Portfolio A

Market conditions
Condition I -probability 0.5
Condition II-probability 0.5

Portfolio B
250,000
9%
8%

250,000
-3%
4%
34

500,000 at fixed interest 4%

In this case, portfolio B pays 20,000 NIS for certain
Portfolio A pays with equal 50% probability:
250,000*9%+250,000*(-3%) = 15,000, or
250,000*8%+250,000*4% = 30,000
So, the choice between portfolios A and B is equivalent to choosing between the
return distributions:
Return on portfolio A Return on portfolio B
1/2 30,000
20,000
1/2 15,000
At the first page of the questionnaire, you will be asked to provide your email
address, phone number and snail mail for check delivery. When the experiment
ends, we will email contact you to report your payment amount. You will be given
the option to collect your check at the college or receive it by mail.
We would like to emphasize again that the research is performed as part of
academic research on financial decision-making. We need your serious
collaboration – please weight your choices carefully in each problem!
The results of the experiments will be distributed anonymously – using id's to
disclose the payment amount for each participant
____________________
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Web supplement E:
Q2 problems by block and the consistent-choice conditions
The next pages disclose the 14 blocks of Q2.
The problems within each block were constructed by shifting mass or otherwise
generating problems that are identical (or "close", in the case of block 14) in terms of
reduced-form return distributions.
The tables below present the choice problems composing each of the 14 blocks. The
returns on each tranche (or reduced-form lottery) are presented in descending
order, with the exception of composites that consisted of negatively correlated
tranches (where we reverse the order on one tranche to show the negative
correlation; see the 3 problems in block 2 for an example).
Each choice problem was printed in large font on a separate page (see Figure E on
page 46 of this supplement). Problems from the same block were placed in distance
of at least 5 pages. We used two versions of the questionnaire, counterbalancing the
order of problems between versions.
In the following tables, the choice alternative with higher standard deviation, in
terms of the reduced-form return distribution, is always presented at the left under
the title "the risky alternative R". The alternative with lower standard deviation is
presented at the right under the title "the safe alternative S". Note that – by this
convention – R can dominate S (in reduced-form return distribution) or vice versa. In
few cases where the two alternatives are identical in terms of reduced-form return
distribution, the assignment to R is arbitrary. The list of conditions for "consistent
choice" is presented below each table. Choice is classified as consistent or
inconsistent (1-0 classification) within each block by the definition provided in the
paper.7 For convenience we replicate the definition next:
Definition: Within-block choice consistency
Consider a block of choice problems 𝐵 = {𝑃1, 𝑃2, … 𝑃𝑚} with 𝑃𝑗 denoting the
𝑗-th problem in the block and 𝐿1(𝑗), 𝐿2(𝑗) representing the reduced-form
version of the choice alternatives in problem j. We say that choices within block
B are consistent (w.r.t the reduced-form return distributions) if the next two
conditions hold for each 𝑗 = 1,2 … 𝑚:

7

Consistency with respect to the reduced-form return distributions can be measured in various
alternative ways. In particular, we chose to measure consistency within blocks of similar problems,
ignoring possible violations between blocks.
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(a) If alternative 𝐿𝑖(𝑗) is selected in problem j and there exists another problem
𝑗′ ≠ 𝑗 at the same block 𝐵 such that the reduced-form version of one
alternative in 𝑗′, say 𝐿𝑖 ′ (𝑗 ′ ), weakly dominates 𝐿𝑖(𝑗), while the reduced-form
version of the second alternative in 𝑗 ′ , 𝐿(3 − 𝑖 ′ )(𝑗 ′ ), is weakly dominated by
the unselected alternative in 𝑗 (𝐿(3 − 𝑖)(𝑗)), then alternative 𝑖′ is selected in
problem 𝑗 ′ .
(b) If one alternative of problem j strictly dominates the other alternative (in
terms of reduced-form return distributions) then the dominant lottery is
selected.
The consistency rate for each block is disclosed below the list of conditions.

Block 1
The risky alternative (R)
Raw-form
Reduced-form

The safe alternative (S)
Raw-form
Reduced-form

250K at 4%

250K at 4%
250K at 8% or 2%
250K at 6%
250K at 6% or 0%
250K at 2%
250K at 10% or 4%

1.1 250K at 12% or -2%
250K at 2%

1.2 250K at 14% or 0%
250K at 6%

1.3 250K at 10% or- 4%

500K at 8% or 1%
500K at 8% or 1%
500K at 8% or 1%

% Risky
choice

500K at 6% or 3%

11%

500K at 6% or 3%

18%

500K at 6% or 3%

33%

Block 1 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
Choice(1.1)=Choice(1.2)
Choice(1.2)=Choice(1.3)
Choice(1.1)=Choice(1.3)
As one of the last two conditions can be omitted without changing the
block-level classification, we only list the first two constraints for similar
subsequent blocks (see block 2).
Consistency rate for block 1: 48.5%
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Block 2
The risky alternative (R)
Raw-form
Reduced-form

The safe alternative (S)
Raw-form
Reduced-form

80K at 10% or -2%

70K at 10% or -2%
30K at 0% or 6%
70K at 7% or -5%
30K at 7% or 13%
70K at 13% or 1%
30K at -7% or -1%

2.1 20K at 0% or 6%

80K at 12% or 0%

2.2 20K at -8% or -2%
80K at 8% or -4%

2.3 20K at 8% or 14%

100K at 8% or -0.4%
100K at 8% or -0.4%
100K at 8% or -0.4%

% Risky
choice

100K at 7% or 0.4%

50%

100K at 7% or 0.4%

36%

100K at 7% or 0.4%

50%

Block 2 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
Choice(2.1)=Choice(2.2)
Choice(2.2)=Choice(2.3)

Consistency rate for block 2: 27.3%
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Block 3
The risky alternative (R)
Raw-form
Reduced-form

The safe alternative (S)
Raw-form
Reduced-form

% Risky
choice

600K at 3%

800K at 5% or
600K at 4%
800K at 5.75% or
5%
1.75%
200K at 11% or -1% 2.75%
600K at 2%
800K at 5% or
600K at 5%
800K at 5.75% or
21%
3.2 200K at 14% or 1% 1.75%
200K at 8% or -4%
2.75%
600K at 4%
800K at 5% or
600K at 3%
800K at 5.75% or
11%
3.3 200K at 8% or- 5%
1.75%
200K at 14% or 2%
2.75%
*We classify the alternative with higher standard deviation (of the reduced-form return distribution)
as the risky alternative, although it is dominated in this case

3.1 200K at 11% or -2%

Block 3 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
Choice(3.1)=S (dominant option)
Choice(3.2)=S (dominant option)
Choice(3.3)=S (dominant option)

Consistency rate for block 3: 66.7%

39

Block 4
The risky alternative (R)
Raw-form
Reduced-form
300K at 4%

4.1 200K at 22% or -5%
200K at 4%

4.2 300K at 16% or -2%

The safe alternative (S)
Raw-form Reduced-form

% Risky
choice

500K at 11.2% or 0.4%

500K at 5%

500K at 5%

52%

500K at 11.2% or 0.4%

500K at 5%

500K at 5%

44%

Block 4 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
Choice(4.1)=Choice(4.2)

Consistency rate for block 4: 65.2%

Block 5
The risky alternative (R)
Raw-form
Reduced-form

The safe alternative (S)
Raw-form Reduced-form

300K at 4%

300K at 6%
200K at 3%
200K at 3%
300K at 6%

5.1 200K at 22% or -5%
200K at 4%

5.2 300K at 16% or -2%

500K at 11.2% or 0.4%
500K at 11.2% or 0.4%

% Risky
choice

500K at 4.8%

52%

500K at 4.8%

48%

Block 5 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
Choice(5.1)=Choice(5.2)

Consistency rate for block 5: 69.7%
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Block 6
The risky alternative (R)
Raw-form
Reduced-form
250K at 5% or 4%

6.1 250K at 5% or 3%
250K at 9% or 8%

6.2 250K at 1% or -1%

The safe alternative (S)
Raw-form Reduced-form

% Risky
choice

500K at 5% or 3.5%

500K at 4%

500K at 4%

68%

500K at 5% or 3.5%

500K at 4%

500K at 4%

67%

Block 6 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
Choice(6.1)=Choice(6.2)

Consistency rate for block 6: 68.2%

Block 7
The risky alternative (R)
Raw-form
Reduced-form
250K at 5% or 4%

7.1 250K at 3% or 5%
250K at 9% or 8%

7.2 250K at -1% or 1%

The safe alternative (S)
Raw-form Reduced-form

% Risky
choice

500K at 4% or 4.5%

500K at 4%

500K at 4%

91%

500K at 4% or 4.5%

500K at 4%

500K at 4%

76%

Block 7 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
Choice(7.1)=R
Choice(7.2)=R

Consistency rate for block 7: 71.2%

41

Block 8
The risky alternative (R)
Raw-form
Reduced-form

The safe alternative (S)
Raw-form Reduced-form

300K at 6% or 4%

500K at 4%
100K at 5%
500K at 4%
100K at 5%

8.1 300K at 6% or 2%
300K at 12% or 10%

8.2 300K at 0% or -4%

600K at 6% or 3%
600K at 6% or 3%

% Risky
choice

600K at 4.16 %

58%

600K at 4.16 %

53%

Block 8 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
Choice(8.1)=Choice(8.2)

Consistency rate for block 8: 56.1%

Block 9
The risky alternative (R)
Raw-form
Reduced-form

The safe alternative (S)
Raw-form Reduced-form

300K at 6% or 4%

500K at 4%
100K at 5%
500K at 4%
100K at 5%

9.1 300K at 2% or 6%
300K at 0% or -2%

9.2 300K at 8% or 12%

600K at 4% or 5%
600K at 4% or 5%

% Risky
choice

600K at 4.16 %

71%

600K at 4.16 %

70%

Block 9 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
Choice(9.1)=Choice(9.2)

Consistency rate for block 9: 68.2%
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Block 10
The risky alternative (R)
Raw-form
Reduced-form
10.1
10.2
10.3

80K at 10% or 0%
20K at 0% or 8%
80K at 9% or -1%
20K at 4% or 12%
80K at 11% or 1%
20K at -4% or 4%

The safe alternative (S)
Raw-form
Reduced-form

% Risky
choice

100K at 8% or 1.6%

100K at 4%

100K at 4%

53%

100K at 8% or 1.6%

100K at 4%

100K at 4%

76%

100K at 8% or 1.6%

100K at 4%

100K at 4%

61%

Block 10 choices are classified as consistent (with respect to the
reduced-form lotteries) if the next conditions hold:
Choice(10.1)=Choice(10.2)
Choice(10.2)=Choice(10.3)
Consistency rate for block 10: 43.9%

Block 11
The risky alternative (R)
Raw-form
Reduced-form
11.1
11.2
11.3

60K at 10% or 0%
40K at 0% or 6%
60K at 8% or -2%
40K at 3% or 9%
60K at 12% or 2%
40K at -3% or 3%

The safe alternative (S)
Raw-form
Reduced-form

% Risky
choice

100K at 6% or 2.4%

100K at 3.5%

100K at 3.5%

58%

100K at 6% or 2.4%

100K at 3.5%

100K at 3.5%

80%

100K at 6% or 2.4%

100K at 3.5%

100K at 3.5%

73%

Block 11 choices are classified as consistent (with respect to the
reduced-form lotteries) if the next conditions hold:
Choice(11.1)=Choice(11.2)
Choice(11.2)=Choice(11.3)

Consistency rate for block 11: 42.4%
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Block 12
The risky alternative (R)
Raw-form
Reduced-form
12.1
12.2
12.3

80K at 15% or -5%
20K at 0% or 20%
80K at 20% or 0%
20K at -20% or 0%
80K at 10% or -10%
20K at 20% or 40%

The safe alternative (S)
Raw-form
Reduced-form

100K at 12% or
0%
100K at 12% or
0%
100K at 12% or
0%

90K at 2.5%
10K at 5.5%
90K at 2.5%
10K at 5.5%
90K at 2.5%
10K at 5.5%

% Risky
choice

100K at 2.8%

64%

100K at 2.8%

24%

100K at 2.8%

61%

Block 12 choices are classified as consistent (with respect to the
reduced-form lotteries) if the next conditions hold:
Choice(12.1)=Choice(12.2)
Choice(12.2)=Choice(12.3)
Consistency rate for block 12: 30.3%

Block 13
The risky alternative (R)
Raw-form
Reduced-form
13.1
13.2
13.3

400K at 4%
100K at 15% or -5%
100K at 15%
400K at 4% or -1%
100K at -13%
400K at 11% or 6%

The safe alternative (S)
Raw-form
Reduced-form

500K at 6.2% or
2.2%
500K at 6.2% or
2.2%
500K at 6.2% or
2.2%

500K at 4%

500K at 4%

55%

500K at 4%

500K at 4%

56%

500K at 4%

500K at 4%

45%

Block 13 choices are classified as consistent (with respect to the
reduced-form lotteries) if the next conditions hold:
Choice(13.1)=Choice(13.2)
Choice(13.2)=Choice(13.3)

Consistency rate for block 13: 31.8%
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% Risky
choice

Block 14

14.1
14.2
14.3

The risky alternative (R)
Raw-form
Reduced-form

The safe alternative (S)
Raw-form
Reduced-form

100K at -13%
400K at 11% or 6%
100K at -9%
400K at 11% or 6%
100K at -9%
400K at 11% or 6%

100K at 15%
400K at 3% or -1%
100K at 15%
400K at 4% or -1%
100K at 9%
400K at 4% or -1%

500K at 6.2% or
2.2%
500K at 7% or
3%
500K at 7% or
3%

500K at 5.4% or
2.2%
500K at 6.2% or
2.2%
500K at 5% or
1%

Block 14 choices are classified as consistent (with respect to the
reduced-form lotteries) if the next conditions hold:
Choice(14.1)=R
Choice(14.2)=R
Choice(14.3)=R

Consistency rate for block 14: 51.5%
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% Risky
choice
65%
76%
79%

Figure E:
Q2 - Illustrating the choice-page design (on problem 1.1 of block 1)

Problem 1
Your investment budget is 500,000
Choose one of the portfolios A or B
Mark your selection clearly
Marking both alternatives is strictly forbidden

Portfolio A
250,000 at 4%
250,000 structured investment:
With probability 0.5 the return is 8%
With probability 0.5 the return is 2%
Portfolio B
250,000 at 4%
250,000 structured investment:
With probability 0.5 the return is 12%
With probability 0.5 the return is -2%
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Web supplement F:
Q3 problems by block and the consistent-choice conditions
The next pages disclose the 9 blocks of Q3.
The problems within each block were constructed by shifting mass or otherwise
generating problems that are close in terms of reduced-form return distributions.
The tables below present the choice problems composing each of the 9 blocks. The
returns on each tranche (or reduced-form lottery) are presented in descending
order, with the exception of composites that consisted of negatively correlated
tranches (where we reverse the order on one tranche to show the negative
correlation).
As in Q2, each choice problem was printed in large font on a separate page (see the
Figure at the end of supplement E). Problems from the same block were placed in
distance of at least 5 pages. We used two versions of the questionnaire, counterbalancing the order of problems between versions.
The choice alternative with higher standard deviation, in terms of the reduced-form
return distribution, is always presented at the left under the title "the risky
alternative R". The alternative with lower standard deviation is presented on the
right under the title "the safe alternative S". Note that – by this convention – R can
dominate S (in reduced-form return distribution) or vice versa. In the few cases
where the two alternatives are identical in terms of reduced-form return
distributions, the assignment to R is arbitrary. The list of conditions for "consistent
choice" is presented below each block. Choice is classified as consistent or
inconsistent (1 or 0 classification) within each block by the definition provided in the
paper.8 For convenience we replicate the definition next:
Definition: Within-block choice consistency
Consider a block of choice problems 𝐵 = {𝑃1, 𝑃2, … 𝑃𝑚} with 𝑃𝑗 denoting the
𝑗-th problem in the block and 𝐿1(𝑗), 𝐿2(𝑗) representing the reduced-form
version of the choice alternatives in problem j. We say that choices within block
B are consistent (w.r.t the reduced-form return distributions) if the next two
conditions hold for each 𝑗 = 1,2 … 𝑚:
(a) If alternative 𝐿𝑖(𝑗) is selected in problem j and there exists another problem
𝑗′ ≠ 𝑗 at the same block 𝐵 such that the reduced-form version of one
8

Consistency with respect to the reduced-form return distributions can be measured in various
alternative ways. In particular, we chose to measure consistency within blocks of similar problems,
ignoring possible violations between blocks.
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alternative in 𝑗′, say 𝐿𝑖 ′ (𝑗 ′ ), weakly dominates 𝐿𝑖(𝑗), while the reduced-form
version of the second alternative in 𝑗 ′ , 𝐿(3 − 𝑖 ′ )(𝑗 ′ ), is weakly dominated by
the unselected alternative in 𝑗 (𝐿(3 − 𝑖)(𝑗)), then alternative 𝑖′ is selected in
problem 𝑗 ′ .
(b) If one alternative of problem j strictly dominates the other alternative (in
terms of reduced-form return distributions) then the dominant lottery is
selected.

The consistency rate for each block is disclosed below the consistency conditions.

Block 1
The risky alternative (R)
Raw-form
Reduced-form
1.1 100K at 10% or 2%

100K at 10% or 2%

1.2 100K at 10% or 2%

100K at 10% or 2%

50K at 13% or 1%

1.3 50K at 7% or 3%

100K at 10% or 2%

The safe alternative (S)
Raw-form
Reduced-form

% Risky
choice

100K at 6.2%
80K at 5%
20K at 11%

100K at 6.2%

11.1%

100K at 6.2%

22.2%

100K at 6.25%

100K at 6.25%

17.3%

Block 1 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
- Choice(1.1) = Choice(1.2)
- If Choice(1.1)=S then Choice(1.3)=S
- If Choice(1.2)=S then Choice(1.3)=S
Note that one of the last two conditions can be omitted without
changing the classifications, but – for simplicity - we list all
consistency conditions even when some conditions can be omitted.
Consistency rate for block 1: 69.1%
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Block 2
The risky alternative (R)
Raw-form
Reduced-form

The safe alternative (S)
Raw-form
Reduced-form

50K at 3%

2.1 50K at 27% or -5% 100K at 15% or -1%
50K at -3%

2.2 50K at 33% or 1%
90K at 19% or 1%

2.3 10K at -15%

90K at 14% or -3%

2.4 10K at 15%

% Risky
choice

100K at 5.55%

100K at 5.55%

54.3%

100K at 15% or -1%

100K at 5.45%

100K at 5.45%

37.0%

100K at 15.6% or -0.6%

100K at 5.4%

100K at 5.4%

44.4%

100K at 14.1% or -1.2%

100K at 5.6%

100K at 5.6%

44.4%

Block 2 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
-

If Choice(2.1)=R then Choice(2.2)=R
If Choice(2.1)=R then Choice(2.3)=R
If Choice(2.1)=S then Choice(2.4)=S
If Choice(2.2)=R then Choice(2.3)=R
If Choice(2.2)=S then Choice(2.4)=S
If Choice(2.3)=S then Choice(2.4)=S

Consistency rate for block 2: 53.1%
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Block 3
The risky alternative (R)
Raw-form
Reduced-form
3.1 100K at 10% or -3%
50K at 10% or -6%

3.2 50K at 10% or 0%

50K at 20% or -3%

3.3 50K at 0% or -3%

90K at 13% or -2%

3.4 10K at -10%

90K at 9.5% or -4.5%

3.5 10K at 10%

The safe alternative (S)
Raw-form
Reduced-form

% Risky
choice

100K at 10% or -3%

100K at 2.5%

100K at 2.5%

45.7%

100K at 10% or -3%

100K at 2.52%

100K at 2.52%

35.8%

100K at 10% or -3%

100K at 2.48%

100K at 2.48%

43.2%

100K at 10.7% or -3.8%

100K at 2.48%

100K at 2.48%

42.0%

100K at 9.55% or -3.05%

100K at 2.52%

100K at 2.52%

42.0%

Block 3 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
-

If Choice(3.1)=S then Choice(3.2)=S
If Choice(3.1)=R then Choice(3.3)=R
If Choice(3.1)=R then Choice(3.4)=R
If Choice(3.1)=S then Choice(3.5)=S
If Choice(3.2)=R then Choice(3.3)=R
If Choice(3.2)=R then Choice(3.4)=R
If Choice(3.2)=S then Choice(3.5)=S
If Choice(3.3)=R then Choice(3.4)=R
If Choice(3.3)=S then Choice(3.5)=S
If Choice(3.4)=S then Choice(3.5)=S

Consistency rate for block 3: 59.3%
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Block 4
The risky alternative (R)
Raw-form
Reduced-form

The safe alternative (S)
Raw-form
Reduced-form

90K at 7%

90K at 5%
10K at 30% or 26%
90K at 5%
10K at 30% or 26%
95K at 7%
5K at 12% or 8%
95K at 7%
5K at 12% or 8%

4.1 10K at 12% or 8%
80K at 7%

4.2 20K at 12% or 8%
90K at 5%

4.3 10K at 30% or 26%
90K at 7%

4.4 10K at 12% or 8%

100K at 7.5% or
7.1%
100K at 8.0% or
7.2%
100K at 7.5% or
7.1%
100K at 7.5% or
7.1%

100K at 7.5% or
7.1%
100K at 7.5% or
7.1%
100K at 7.25% or
7.05%
100K at 7.25% or
7.05%

% Risky
choice
72.8%
76.5%
66.7%
58.0%

Block 4 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
-

Choice(4.2)=R (dominance)
Choice(4.3)=R (dominance)
Choice(4.4)= R (dominance)
Choice(4.3) = Choice(4.4)

Consistency rate for block 4: 39.5%

Block 5
The risky alternative (R)
Raw-form
Reduced-form

The safe alternative (S)
Raw-form
Reduced-form

90K at 3%

90K at 1%
10K at 26% or 22%
90K at 1%
10K at 26% or 22%
95K at 3%
5K at 8% or 4%

5.1 10K at 8% or 4%
5.2
5.3

80K at 3%
20K at 8% or 4%
90K at 1%
10K at 26% or 22%

100K at 3.5% or
3.1%
100K at 4.0% or
3.2%
100K at 3.5% or
3.1%

100K at 3.5% or
3.1%
100K at 3.5% or
3.1%
100K at 3.25% or
3.05%

% Risky
choice
77.8%
86.4%
55.5%

Block 5 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
- Choice(5.2)=R (dominance)
- Choice(5.3)=R (dominance)

Consistency rate for block 5: 46.9%
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Block 6
The risky alternative (R)
Raw-form
Reduced-form

The safe alternative (S)
Raw-form
Reduced-form

90K at -3% or 8%

90K at -5% or 6%
10K at 26% or 30%
80K at -3% or 8%
20K at 8% or 12%

6.1 10K at 8% or 12%
90K at -5% or 6%

6.2 10K at 26% or 30%

100K at 8.4% or
-1.9%
100K at 8.4% or
-1.9%

100K at 8.4% or
-1.9%
100K at 8.8% or
-0.8%

% Risky
choice
65.4%
16.0%

Block 6 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
- Choice(6.2)=S (dominance)
Consistency rate for block 6: 84.0%

Block 7
The risky alternative (R)
Raw-form
Reduced-form

The safe alternative (S)
Raw-form
Reduced-form

90K at 8% or -2%

90K at 6% or -1%
10K at 30% or 10%
90K at 6% or -1%
10K at 30% or 10%

7.1 10K at 12% or 19%
7.2

95K at 8% or -2%
5K at 12% or 19%

100K at 8.4% or
0.1%
100K at 8.2% or
-0.95%

100K at 8.4% or
0.1%
100K at 8.4% or
0.1%

% Risky
choice
37.0%
23.5%

Block 7 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
- Choice(7.2)=S (dominance)

Consistency rate for block 7: 76.5%
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Block 8
The risky alternative (R)
Raw-form
Reduced-form
8.1 58K at 18% or 1%

The safe alternative (S)
Raw-form
Reduced-form

58K at 18% or 1%

58K at 14.48 % or
4.34%
58K at 14.48 % or
4.14%

58K at 14.5% or 4.5%
30K at 9.6%
28K at 9.5%
30K at 9.6%
28K at 9.55%
30K at 9.65%
28K at 9.55%

58K at 14.48% or
4.49 %

30K at 9.6%
28K at 9.5%

8.2 58K at 14.5% or 4.5% 58K at 14.5% or 4.5%
30K at 14% or 4.2%

8.3 28K at 15% or 4.5%
48K at 8.75% or 2.5%

8.4 10K at 42% or 12%
30K at 28% or 0%

8.5 28K at 0% or 9.3%

58K at 14.5% or 4.5%

28.4%

58K at 9.55%

16.0%

58K at 9.58%

13.6%

58K at 9.60%

18.5%

58K at 9.55%

21.0%

Block 8 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
-

If Choice(8.2)=S then Choice(8.3)=S
If Choice(8.2)=S then Choice(8.4)=S
If Choice(8.2)=S then Choice(8.5)=S
If Choice(8.3)=S then Choice(8.4)=S
If Choice(8.3)=R then Choice(8.5)=R
If Choice(8.4)=R then Choice(8.5)=R

Consistency rate for block 8: 64.2%
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% Risky
choice

Block 9
The risky alternative (R)
Raw-form
Reduced-form
9.1 240K at 10% or 1%

The safe alternative (S)
Raw-form
Reduced-form

% Risky
choice

240K at 10% or 1%

240K at 4%

240K at 4%

58.0%

240K at 10% or 1%

240K at 4%

240K at 4%

51.9%

240K at 9.92% or 0.92%

240K at 4.1%

240K at 4.1%

49.4%

240K at 9.81% or 0.88%

240K at 4.2%

240K at 4.2%

48.1%

9.5 240K at 10% or 1.1%

240K at 10% or 1.1%

120K at 4%
120K at 3.9%

240K at 3.95%

49.4%

9.6 240K at 10% or 1.2%

240K at 10% or 1.2%

210K at 1.5%
30K at 20%

240K at 3.81%

66.7%

120K at 20% or 0%

9.2 120K at 0% or 2%

110K at 2% or 11%

9.3 130K at 0% or 9%
9.4

210K at 5.5% or 0%
30K at 40% or 7%

Block 9 choices are classified as consistent (with respect to the reducedform lotteries) if the next conditions hold:
-

Choice(9.1)=Choice(9.2)
If Choice(9.1)=S then Choice(9.3)=S
If Choice(9.1)=S then Choice(9.4)=S
If Choice(9.1)=R then Choice(9.5)=R
If Choice(9.1)=R then Choice(9.6)=R
If Choice(9.2)=S then Choice(9.3)=S
If Choice(9.2)=S then Choice(9.4)=S
If Choice(9.2)=R then Choice(9.5)=R
If Choice(9.2)=R then Choice(9.6)=R
If Choice(9.3)=S then Choice(9.4)=S
If Choice(9.3)=R then Choice(9.5)=R
If Choice(9.3)=R then Choice(9.6)=R
If Choice(9.4)=R then Choice(9.5)=R
If Choice(9.4)=R then Choice(9.6)=R
If Choice(9.5)=R then Choice(9.6)=R

Consistency rate for block 9: 40.7%

54

The 2 problems that were omitted for the analysis
% Risky
choice

The risky alternative (R)
Raw-form
Reduced-form

The safe alternative (S)
Raw-form
Reduced-form

I

20K at 50% or -15%

20K at 50% or -15%

20K at 12.5%

20K at 12.5%

43.2%

II

250K at 4% or -1.2%

250K at 4% or -1.2%

250K at 1%

250K at 1%

60.5%

The omitted problems I and II are equivalent to 3.1 in terms of payoff
distributions; the comparison between 3.1 and these two problems
suggests that subjects respond to returns rather than payoffs but closer
examination of this point is left for a different paper; the fit of the
estimations decreases when the two omitted problems are included
since the (adapted) CRRA specification cannot capture the change in
choice proportions when returns are scaled by constant factor (Holt and
Laury, 2002) – but the results are generally robust
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Web supplement G:
The Q2-Q3 estimations – details and robustness
This supplement briefly discusses some issues around the estimations; especially, the
individual level estimations that were run on small samples of 34-36 problems. Table
G examines the robustness of the estimations results with respect to some of the
underlying assumption. We now briefly discuss the main issues referring to Table G.
Grid search on 𝝁 for the individual estimations: The individual-level estimations
were separately run for 21 possible 𝜇 values, ranging between 0 and 1 in bins of
0.05. The results for the 𝜇 with highest log-likelihood (lowest -2LL) were selected for
Table 8. Similar results emerged when 𝜇 was estimated directly on individual basis
and grid search was applied to check the robustness of extreme estimates or solve
convergence problems for specific subjects.
Bounds on parameter values: Since the log-likelihood function as presented in the
paper is complicated, we had to impose bounds on the estimated parameters to
avoid overfitting and nonsensical solutions. The specific bounds that were imposed
for the estimations reported in Table 8 are: 0 ≤ 𝛼𝐺 , 𝛼𝐿 ≤ 3; 𝜆 ∈ [0.2,5]; 𝑊(0.5) ∈
[0.3,0.6]; 𝛾 ∈ [0.6,1.2], where the gain (loss) utility function is assumed to take the
limit logarithmic form when 𝛼𝐺 = 0 (𝛼𝐿 = 0). The median estimated coefficients
showed strong robustness to the assumed bounds, but the average is more
sensitive; e.g., decreasing or increasing the upper bound on 𝜆 strongly affects the
mean estimate, although about 65% of the sample constantly exhibits 𝜆 < 1 and the
median stays around 0.4-0.5. To illustrate the robustness w.r.t the assumed bounds,
columns (b) and (c) of Table G report the estimation results for 2 alternative sets of
bounds: a more general set and a more constrained set.
Loss-side identifiability problem for Q2 when 𝝁 = 𝟏: In Q2, the reduced-form
choice alternatives R and S were gain-domain lotteries in 33 of 36 problems; in the 3
remaining problems (block 2 by Web supplement E), the unique possible loss was
fixed at -0.4%. The joint identification of 𝛼𝐿 and 𝜆 is therefore impossible for Q2
when 𝜇 = 1 (the composite representations had many more losses). To solve the
identification problem we assumed 𝛼𝐿 ≡ 1 in the Q2 estimations for 𝜇 = 1,
estimating 𝜆 to test if the subjects over or underweight the unique possible loss of 0.4%. The 𝛼𝐿 statistics in the "estimated 𝜇" column of Table 8 thus refer to the 58
subjects (of N=66) with 𝜇 < 1. For the same reasons, we uniformly assume 𝛼𝐿 ≡ 1 in
the restricted 𝜇 ≡ 1 estimations for Q2.
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Robustness of loss-side results: Since losses were always compensated by larger
gains in the structured composites that were tested in Q2-Q3, we ran several
robustness tests specifically aimed at testing the robustness of the (non-standard)
results for 𝛼𝐿 and 𝜆. Columns (d)-(f) of Table G summarize the results of individuallevel estimations assuming (d) 𝛼𝐿 ≡ 1 (e) 𝜆 = 1 and (f) 𝛼𝐺 = 𝛼𝐿 ≡ 0.88; 𝜆 =
2.25 and 𝑊(0.5) = 0.44 as estimated in Kahneman and Tversky (1992). The log
likelihood scores increase by 25%-35% and the prediction errors are 3.5-5 times
larger than the errors of the unconstrained estimations of column (a).
Tranche-weighting ignored in cases where 𝝁 = 𝟏: Since tranche weighting is
irrelevant when 𝜇 = 1, the 𝛾 statistics in Table 8 are based on the estimations results
for subjects with 𝜇 < 1: samples of 58 for Q2 and 77 for Q3.
Identifying "random choice": Identifiability problem may also arise for subjects that
make random selections throughout the questionnaire. Technically, when the noise
parameter 𝑘𝑖 is sufficiently large, the other parameters do not affect the log
likelihood. To test the robustness of the results with respect to this concern we
tested several filters that may track the subjects that randomly pick their choice
alternatives; e.g., column (g) of the robustness table discloses the median estimates
for the subjects with mean predicted choice rates smaller than 47% or larger than
53% (removing the subjects with predicted choice rates between 47% and 53% that
may classify as "random-choice" types). The results appear robust. The log likelihood
scores are ignored in column (g) since the sample size has changed counting only 49
subjects in Q2 and 69 subjects in Q3. When the -2LL scores for these subjects are
normalized to the full sample size, multiplying by 66/49 for Q2 and 81/69 for Q3, the
scores improve to 2101 for Q2 and 2028 for Q3, illustrating that the subjects that are
classified as "random-choice" types for the filter indeed show lower fit compared to
other subjects.
Identifiability of 𝝁 for expected-return type of subjects: As discussed at the
introduction, VBRF and VBT are equivalent for subjects that valuate prospects by
their (subjective) expected return. In terms of the hybrid valuation model, this
implies that the parameter 𝜇 cannot be identified for subjects with (∗) 𝛼𝐺 = 𝛼𝐿 =
𝜆 = 1. Linearity is clearly rejected in the aggregate estimations, and only 9 subjects
(out of 147; 3 in Q2 and 6 in Q3) choose the alternative with higher expected return
in more than 90% of the problems with difference in expected return between the
two choice alternatives (the expected return on R and S was equal in 3 of the 36
problems in Q2 and 5 of the 34 problems in Q3, so that VBT could still play
"secondary role" for subjects that almost always chose the alternative with higher
expected return in other problems). Column (h) of the robustness table discloses the
estimations results for the two samples when these 9 subjects are removed; the
results appear quite robust. In addition, we test if any subjects are close to satisfying
57

the linearity condition (∗). The set of constraints 0.9 ≤ 𝛼𝐺 , 𝛼𝐿 , 𝜆 ≤ 1.1 turns too
tight as none of the subjects satisfies all 3 conditions. Only two subjects moreover
show 0.8 ≤ 𝛼𝐺 , 𝛼𝐿 , 𝜆 ≤ 1.2. When the 5 subjects jointly satisfying 0.7 ≤ 𝛼𝐺 , 𝛼𝐿 , 𝜆 ≤
1.3 are removed from the sample, the median estimates and prediction errors do
not change significantly.
Testing the over-weighting of tranches smaller than 0.25: To further examine the
tranche-weighting hypothesis, we estimate a restricted tranche-weighting model
where 𝜑(𝑤) = 𝑤 𝛾 /[𝑤 𝛾 + (1 − 𝑤)𝛾 ]1/𝛾 when 𝑤 ≥ 0.75 or 𝑤 ≤ 0.25, but
𝜑(𝑤) = 𝑤 otherwise. In this restricted version, tranche-weighting is only relevant
when the major tranche is at least 3 times larger than the smaller one. Column (i) of
Table G however shows that the over-weighting of small tranches is still rejected for
Q2 and Q3.
Robustness of the individual estimations for 𝝁 = 𝟏 and 𝝁 = 𝟎: The individual-level
estimations of the misspecified 𝜇 ≡ 1 and 𝜇 ≡ 0 models showed convergence
problems and the results were sensitive to the initial parameter values. Closer look
at the data suggested that the convergence problems mostly occurred for subjects
that were classified differently by the hybrid model estimations: the 𝜇 = 1
estimations did not converge for many of the subjects with estimated 𝜇 ≤ 0.2 and
vice versa. To additionally test the robustness of the restricted 𝜇 ≡ 1 and 𝜇 ≡ 0, we
run the models again, borrowing the values of 𝛼𝐺 , 𝛼𝐿 , 𝜆, 𝑊(0.5) and 𝛾 - for each
subject - from the unrestricted (hybrid model) individual-level estimations. Only the
individual noise parameters 𝑘𝑖 are re-estimated directly. The results of these
estimations are summarized at columns (j) and (k) of Table G. The median and
standard deviation of the borrowed/assumed parameters are reprinted in faint grey
to emphasize that these were not estimated directly. Again, the fit of the restricted
models is significantly weaker compared to the hybrid model.
Testing if the investment budget affected risk preference: To control for possible
effect of the investment budget on risk preference, we estimated separate 𝛼𝐺1 for
the problems with investment budget≤100,000 (12 problems in Q2; 28 problems in
Q3) and 𝛼𝐺2 for the problems with investment budget>100,000 (24 problems in Q2;
6 problems in Q3). The median estimates were 0.68 (𝛼𝐺1 ) and 0.89 (𝛼𝐺2 ) in Q2, but
the ranking reversed in Q3 with median estimates of 0.91 (𝛼𝐺1 ) and 0.63 (𝛼𝐺2 ). The
results for the 2-alphas estimations are presented in column (l) of Table G where 𝛼𝐺
represents the median weighted average
6
34

12
36

24

∗ 𝛼𝐺1 + 36 ∗ 𝛼𝐺2 in Q2, and

28
34

∗ 𝛼𝐺1 +

∗ 𝛼𝐺2 in Q3. While the separation of 𝛼𝐺1 and 𝛼𝐺2 improves the log likelihoods by

approximately 100-150 points (at the price of an additional parameter), the
inconsistent rankings of 𝛼𝐺1 and 𝛼𝐺2 for Q2 vs. Q3 suggest that the separation
simply brought an ad-hoc adjustment of 𝛼𝐺 to the collections of choice problems
within each budget category. Note also that the two alphas estimations cut the
58

median noise 𝑘𝑖 by approximately 30% from 0.1 to 0.07 in both samples. We
therefore chose to abort this line of analysis, emphasizing that the estimation results
in Table 8 summarize the observed choices in specific collections of 36 (Q2) or 34
(Q3) problems under varying investment budgets.
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Table G: columns description
Column (a) replicates the estimations results from Table 8 of the paper, where the
assumed bounds for the estimations are: 0 ≤ 𝛼𝐺 , 𝛼𝐿 ≤ 3; 𝜆 ∈ [0.2,5]; 𝑊(0.5) ∈
[0.3,0.6]; 𝛾 ∈ [0.6,1.2], 𝑘 ∈ [0.01,20]
Column (b) provides the results for the more general case where 0 ≤ 𝛼𝐺 , 𝛼𝐿 ≤ 5;
𝜆 ∈ [0.05,10]; 𝑊(0.5) ∈ [0.3,0.7]; 𝛾 ∈ [0.5,1.5], 𝑘 ∈ [0.01,20]
Column (c) provides the results for the more restricted case where 0 ≤ 𝛼𝐺 , 𝛼𝐿 ≤
2.5; 𝜆 ∈ [0.3,3]; 𝑊(0.5) ∈ [0.4,0.5]; 𝛾 ∈ [0.6,1.1], 𝑘 ∈ [0.01,10]
Column (d) provides the results of restricted estimations assuming 𝛼𝐿 ≡ 1
Column (e) provides the results of restricted estimations assuming 𝜆 ≡ 1
Column (f) provides the results of restricted estimations assuming 𝛼𝐺 = 𝛼𝐿 ≡
0.88; 𝜆 ≡ 2.25 as estimated in Kahneman and Tversky (1992). Additionally, we
assume 𝑊(0.5) ≡ 0.44 as implied from the probability weighting function estimated
in the CPT paper.
Column (g) summarizes the estimation results for subjects with predicted choice
rates smaller than 0.47 or larger than 0.53. The restricted sample includes 49
subjects (of 66) in Q2 and 69 subjects (of 81) in Q3.
Column (h) discloses the estimations results after removing 9 subjects that chose the
alternative with higher expected return in more than 90% of the choice problems
with difference in expected-returns.
Column (i) assumes restricted tranche-weighting so that 𝜑(𝑤) = 𝑤 𝛾 /[𝑤 𝛾 +
(1 − 𝑤)𝛾 ]1/𝛾 when 𝑤 ≥ 0.75 or 𝑤 ≤ 0.25, but 𝜑(𝑤) = 𝑤 otherwise.
Column (j) reruns the individual-level estimations assuming 𝜇 ≡ 1, , borrowing the
values of 𝛼𝐺 , 𝛼𝐿 , 𝜆, 𝑊(0.5) and 𝛾 - for each subject - from the unrestricted (hybrid
model) individual-level estimations. The 𝑘𝑖 are re-estimated on individual basis.
Column (k) reruns the individual-level estimations assuming ≡ 0, , borrowing the
values of 𝛼𝐺 , 𝛼𝐿 , 𝜆, 𝑊(0.5) and 𝛾 - for each subject - from the unrestricted (hybrid
model) individual-level estimations. The 𝑘𝑖 are re-estimated on individual basis.
Column (l) reruns the individual-level estimations with separate 𝛼𝐺1 for budget ≤
100,000 (12 problems in Q2; 28 problems in Q3) and 𝛼𝐺2 for budget>100,000 (24
problems in Q2; 6 problems in Q3). The 𝛼𝐺 row of the table reports the weighted
12

24

28

6

average of the 𝛼𝐺 estimates (36 ∗ 𝛼𝐺1 + 36 ∗ 𝛼𝐺2 in Q2; 34 ∗ 𝛼𝐺1 + 34 ∗ 𝛼𝐺2 in Q3).
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Table G – part A 9 (continued in part B)
Estimation results for Q2 (N=66)
Col (a)

𝜶𝑮

0.88

***

(0.07)
*

Col (b)

0.87

**

(0.07)
**

Col (c)

0.89

Col (d)

***

0.76

(0.06)
*

(0.07)

≡1

1.02
≡1

1.39

(0.12)

(0.14)

(0.11)

𝝀

0.40***

0.30***

0.31**

1.07

(0.22)

(0.40)

(0.13)

(0.19)

𝑾(𝟎. 𝟓)

0.43

***

0.43

***

1.23

0.44

***

0.94

*

(0.07)

𝜶𝑳

1.44

Col (e)

***

0.47

(0.10)

*

0.44

***

Col (f)

Col (g)

≡0.88

0.89**

≡0.88

(0.08)

1.39
(0.14)

≡2.25

0.42**

≡0.44

0.43**

(0.26)

(0.01)

(0.01)

(0.01)

(0.01)

(0.01)

1.00

0.92

0.94

0.92*

0.97*

1.03

0.95

(0.03)

(0.04)

(0.02)

(0.03)

(0.03)

(0.04)

(0.03)

0.10

0.10

0.11

0.14

0.11

0.21

0.09

(0.03)

(0.04)

(0.03)

(0.02)

(0.03)

(0.03)

(0.04)

0.48

0.48

0.48

0.78**

0.75*

0.90***

0.45

(0.05)

(0.05)

(0.05)

(0.05)

(0.05)

(0.03)

(0.06)

−𝟐𝑳𝑳

2191

2165

2251

2318

2270

2753

Restricted
sample

|Error|

2.0%

2.4%

2.2%

2.6%

2.0%

6.6%

1.9%

(0.3%)

(0.3%)

(0.3%)

(0.3%)

(0.2%)

(0.7%)

(0.3%)

Col (e)

Col (f)

Col (g)

𝜸
𝒌
𝝁

(0.01)

Estimation results for Q3 (N=81)
Col (a)

𝜶𝑮

0.80

***

(0.05)
***

Col (b)

0.83

**

(0.06)
**

Col (c)

0.69

Col (d)

***

0.76

(0.04)
*

***

0.84

***

(0.05)

(0.05)

≡1

1.06

≡0.88

0.81***

≡0.88

1.48***

(0.06)

𝜶𝑳

1.48

(0.13)

(0.20)

(0.11)

𝝀

0.53***

0.39***

0.66**

1.00

(0.21)

(0.40)

(0.12)

(0.16)

0.40***

0.37***

0.41***

(0.01)

(0.02)

(0.005)

1.03

1.05

*

0.99

1.02

1.06

1.06

1.04

(0.02)

(0.04)

(0.02)

(0.02)

(0.02)

(0.02)

(0.02)

𝑾(𝟎. 𝟓)

𝜸
𝒌
𝝁

1.71

1.28

(0.12)

≡1

≡2.25

0.40***

0.38***

(0.01)

(0.01)

≡0.44

*

(0.14)

0.55
(0.23)

0.38***
(0.01)

0.10

0.10

0.11

0.11

0.11

0.24

0.10

(0.12)

(0.10)

(0.12)

(0.05)

(0.09)

(0.02)

(0.02)

0.30*

0.35

0.30*

0.25**

0.25**

0.60

0.20*

(0.05)

(0.05)

(0.04)

(0.04)

(0.04)

(0.05)

(0.05)

−𝟐𝑳𝑳

2144

2107

2226

2224

2233

3116

Restricted
sample

|Error|

1.7%

1.6%

2.7%

1.9%

2.0%

8.9%

1.7%

(0.2%)

(0.2%)

(0.3%)

(0.2%)

(0.2%)

(0.7%)

(0.3%)

9

As in Table 8 of the paper, we report the median estimates with the standard error in smaller
brackets. The sign-test is applied to test each hypothesis: 𝛼𝐺 < 1, 𝛼𝐿 > 1, 𝜆 < 1, 𝛾 < 1, 𝑊(0.5) <
0.5, 𝜇 < 0.5. The αL estimates for Q2 ignore the subjects with 𝜇 = 1 (where relevant).
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Table G – part B (Col (a) is replicated from part A)
Level of
Estimation:

Q2 (N=66)
Col (a)
***

Col (h)
***

Col (i)
***

Col (j)
***

Col (k)
***

𝜶𝑮

0.88

(0.07)

(0.07)

(0.07)

(0.07)

𝜶𝑳

1.39*

1.39*

1.32*

1.22*

1.22*

(0.12)

(0.12)

(0.11)

(0.10)

(0.10)

𝝀
𝑾(𝟎. 𝟓)

𝜸
𝒌
𝝁

0.40

***

0.88

0.42

***

0.82

0.31

***

(0.22)

(0.22)

(0.20)

0.43***

0.43***

0.44***

(0.01)

(0.01)

(0.01)

0.88

0.40

***

(0.22)

0.88

(0.07)

0.40

***

(0.22)

0.43*** 0.43***
(0.01)

Col (l)

0.89**
(0.07)

1.39***
(0.11)

0.31***
(0.17)

0.43***

(0.01)

(0.01)

NA

1.00

0.93

(0.03)

(0.03)

1.00

0.95

0.94

(0.03)

(0.03)

(0.03)

0.10

0.09

0.08

0.37

0.43

0.07

(0.03)

(0.04)

(0.03)

(0.12)

(0.48)

(0.02)

≡1

≡0

0.48

0.48

0.50

0.43

(0.05)

(0.05)

(0.05)

−𝟐𝑳𝑳

2191

Restricted
sample

2194

2731

2707

2068

|Error|

2.0%

1.9%

1.6%

5.5%

3.7%

1.7%

(0.3%)

(0.3%)

(0.2%)

(0.7%)

(0.6%)

(0.3%)

Level of
Estimation:
𝜶𝑮

(0.05)

Q3 (N=81)
Col (a)

Col (h)

***

***

0.80

(0.05)
***

0.77

(0.05)
**

Col (i)

0.78

***

(0.05)
***

Col (j)

0.80

***

(0.05)
**

Col (k)

0.80

***

(0.05)
**

Col (l)

0.83***
(0.04)

1.47***

𝜶𝑳

1.48

(0.13)

(0.13)

(0.13)

(0.13)

(0.13)

(0.12)

𝝀

0.53***

0.53**

0.50**

0.53***

0.53***

0.61**

(0.21)

(0.22)

(0.21)

(0.21)

(0.21)

(0.18)

𝑾(𝟎. 𝟓)

0.40

***

1.48

0.38

***

1.40

0.39

***

(0.01)

(0.01)

(0.01)

1.03

1.04

1.07

(0.02)

(0.02)

(0.02)

0.10

0.10

(0.12)

(0.13)

0.30**

0.20**

0.30*

(0.05)

(0.05)

(0.05)

−𝟐𝑳𝑳

2144

Restricted
sample

|Error|

1.7%
(0.2%)

𝜸
𝒌
𝝁

1.48

0.40

***

(0.01)

1.48

0.40

***

0.43***

(0.01)

(0.01)

NA

1.03

1.04*

(0.02)

(0.02)

0.10

0.40

0.36

0.07

(0.12)

(0.29)

(0.30)

(0.01)

≡1

≡0

0.30*

2143

2943

2935

1974

1.9%

1.8%

5.4%

4.4%

2.0%

(0.3%)

(0.2%)

(0.7%)

(0.7%)

(0.3%)
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(0.04)

Web supplement H: The |ERROR| calculations
We chose subject number 5 from Q2 for illustrating/validating the |ERROR|. The
estimated parameters for this subject are 𝛼𝐺 = 0.79507, 𝛼𝐿 = 1.49186, 𝜆 =
0.2, 𝑊(0.5) = 0.46533, 𝛾 = 0.92526, 𝜇 = 0.3. The predicted choice rates and
actual choice rates for this subjects are provided at the next table. The predicted
choice rates can be validated against the table by direct calculation. The |ERROR|
(calculated from the averages at the bottom line of the table) in this case equals
|0.694444-0.652842|=0.041599
Problem Choice Predicted choice rate
1
0
0.405
2
0
0.274422
3
1
0.571902
4
1
0.562292
5
0
0.162181
6
1
0.835283
7
0
0.116639
8
0
0.054324
9
0
0.157786
10
1
0.548156
11
1
0.535471
12
1
0.612357
13
1
0.61965
14
1
0.939818
15
1
0.981255
16
1
0.701081
17
1
0.800625
18
1
0.756204
19
1
0.849584
20
0
0.835559
21
1
0.714041
22
1
0.546432
23
0
0.726445
24
1
0.660355
25
0
0.588098
26
1
0.848324
27
0
0.794238
28
1
0.975571
29
0
0.874899
30
1
0.991178
31
1
0.538044
32
1
0.514124
33
1
0.532749
34
1
0.886856
35
1
0.991366
36
1
1
Average 0.694444
0.652842
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Web supplement I: Typology of Loss Aversion
Recall the selected Vendrik and Woltjes (2007) utility function (we change notation –
relatively to the paper- using 𝛼 instead of 𝛼𝐺 and 𝛽 instead of 𝛼𝐿 for simplification)

[

(1+𝑥)𝛼

𝑈(𝑥) =
{

−𝜆 ⋅ [

𝛼
(1−𝑥)𝛽
𝛽

1

− 𝛼]

𝑤ℎ𝑒𝑛 𝑥 ≥ 0

1

− 𝛽] 𝑤ℎ𝑒𝑛 𝑥 < 0

Definitions:
Subject 𝑖 is uniformly loss-averse if 𝑈𝑖 (𝑥) < −𝑈𝑖 (−𝑥) for every 𝑥 > 0.
Subject 𝑖 is uniformly gain-seeking (Wakker, 2010) if 𝑈𝑖 (𝑥) > −𝑈𝑖 (−𝑥) for every
𝑥 > 0.
Subject 𝑖 is eventually loss-averse if there exists 𝑥0 > 0 such that
𝑈𝑖 (𝑥) < −𝑈𝑖 (−𝑥) for every 𝑥 > 𝑥0 .
Subject 𝑖 is eventually gain-seeking if there exists 𝑥0 > 0 such that
𝑈𝑖 (𝑥) > −𝑈𝑖 (−𝑥) for every 𝑥 > 𝑥0 .

Claim (straightforward proof is omitted; will be provided on request):
With the Vendrik and Woltjes (2007) utility function:
Subject 𝑖 is uniformly loss-averse if (𝐼) 𝛽𝑖 > 𝛼𝑖 and 𝜆𝑖 ≥ 1 or (𝐼𝐼) 𝛽𝑖 = 𝛼𝑖 and
𝜆𝑖 > 1
Subject 𝑖 is uniformly gain-seeking if (𝐼) 𝛽𝑖 < 𝛼𝑖 and 𝜆𝑖 ≤ 1 or (𝐼𝐼) 𝛽𝑖 = 𝛼𝑖 and
𝜆𝑖 < 1
Subject 𝑖 is eventually loss-averse if 𝛽𝑖 > 𝛼𝑖 and 𝜆𝑖 < 1
Subject 𝑖 is eventually gain-seeking if 𝛽𝑖 < 𝛼𝑖 and 𝜆𝑖 > 1
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Loss-aversion within the context of Q2 and Q3:
The maximal possible loss on the experimental deposits was −20% (problem 12.2 of
supplement E). Subjects that classify as eventually gain-seeking but their switchpoint 𝑥0 ≥ 20% were therefore characterized as loss-averse, for the relevant range
of losses. By similar considerations, subjects that are eventually loss-averse but their
switch-point 𝑥0 ≥ 20% were characterized as gain-seeking, for the relevant range of
losses. With this classification we split the samples of the two experiments as follows
(using the abbreviations LA for loss averse and GS for gain seeking):
Classification w.r.t
losses ≤ 20%
𝛽𝑖 > 𝛼𝑖 and 𝜆𝑖 ≥ 1
Uniformly LA
𝛽𝑖 = 𝛼𝑖 and 𝜆𝑖 > 1
Uniformly LA
𝛽𝑖 < 𝛼𝑖 and 𝜆𝑖 ≤ 1
Uniformly GS
𝛽𝑖 = 𝛼𝑖 and 𝜆𝑖 < 1
Uniformly GS
𝛽𝑖 > 𝛼𝑖 , 𝜆𝑖 < 1, and 𝑥0 ≥ 20% Uniformly GS
𝛽𝑖 > 𝛼𝑖 , 𝜆𝑖 < 1, and 𝑥0 < 20% Eventually LA
𝛽𝑖 < 𝛼𝑖 ,𝜆𝑖 > 1, and 𝑥0 ≥ 20% Uniformly LA
𝛽𝑖 < 𝛼𝑖 ,𝜆𝑖 > 1, and 𝑥0 < 20% Eventually GS
Total

𝑄2

𝑄3

𝑁 = 66

𝑁 = 81

N=7
N=2
N=7
N=3
N=9
N=27
N=3
N=8
N=66

N=15
N=0
N=14
N=0
N=1
N=35
N=5
N=11
N=81

This implies that:
Classification w.r.t
losses ≤ 20%
Uniformly LA
Eventually LA
Uniformly GS
Eventually GS
Total

𝑄1

𝑄2

𝑁 = 66

𝑁 = 81

N=12
N=27
N=19
N=8
N=66

N=20
N=35
N=15
N=11
N=81

𝑄1 + 𝑄2
𝑁 = 147

N=32
N=62
N=34
N=19
N=147

Additional information:
Median 𝑥0 for eventually LA

𝑄2
𝑥0 = 4%

𝑄3
𝑥0 = 6%

𝑄2 + 𝑄3
𝑥0 = 4.2%

N=27

N=35

N=62

Median 𝑥0 for eventually GS 𝑥0 = 7.3% 𝑥0 = 4.7% 𝑥0 = 4.8%
N=8

N=11

65

N=19

𝑄2 + 𝑄3
𝑁 = 147

N=22
N=2
N=21
N=3
N=10
N=62
N=8
N=19
N=147

