
Ekonomický časopis, 61, 2013, č. 7, s. 655 – 671 655 

 

 

Testing Prospect Theory Parameters1 
 

Vladimír  BALÁŽ*1 – Viera  BAČOVÁ** – Eva  DROBNÁ –  
Katarína  DUDEKOVÁ*** – Kamil  ADAMÍK**** 
 

 
Abstract 
 

 This research study used the original Tversky and Kahneman (1992) method-
ology to establish values of the key prospect theory parameters in samples of 
Slovakian construction managers and tertiary students. Median sample values 
for choice tasks with gains elicited in both samples were fairly similar to those 
established by the Tversky and Kahneman work (1992). When the same estima-
tion techniques and data types are used, the prospect theory parameter values in 
Slovakian samples seem fairly similar for standard student populations in devel-
oped countries. Based on our results we assume that estimation techniques and 
data types may be more important for determining parameter values than testing 
environments and gender or experience of participants. 
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1.  Parameters of Decision Making in the Expected Utility Theory  
     and the Prospect Theory 
 

 This research study deals with detection and computation of prospects in 
Tversky and Kahneman descriptive theory of decision making. To characterize 
the expected utility theory and the prospect theory we first compare similarities 
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and differences between them. Then we present calculations and formulas of 
parameter values in the prospect theory and psychological properties of the 
weighting function. Eliciting parameters of the prospect theory is described in 
the next part. Finally we present the numerical results of prospect theory parame-
ters of decision making as we determined them in our study with the discussion 
and implications of ours findings.  
 When Daniel Kahneman and Amos Tversky published their first version of 
the prospect theory in 1979, the theory immediately attracted attention by re-
searchers in behavioural science.2 The prospect theory can be viewed as an ex-
tension of the expected utility theory which has dominated economic thought on 
decision-making on micro-level for over seven decades. According to the von 
Neumann and Morgenstern (1944) people frame their economic decisions in 
terms of gambles and construct their utility functions on (i) magnitudes of poten-
tial outcomes (whether pecuniary or non-pecuniary), (ii) probabilities of poten-
tial outcomes, and (iii) risk preferences. 
 The prospect theory overlaps with the expected utility theory in many areas 
but differs in being concerned with bounded rationality. There are key similari-
ties between these two theories. Both theories consider expected utility to be 
a product of utility and probability of the outcome and accept neoclassical as-
sumption on equilibriums. The expected utility theory and prospect theory also 
agree about assumptions on non-linear valuating (potential) outcomes.  
 The prospect theory does not dispute maximization effort of rational econom-
ic agents (the very basic assumption by neoclassical economy), which underlie 
decision processes. However, despite this fact computation of potential outcomes 
(prospects instead of utilities) is defined in rather different way in the prospect 
theory compared to the expected utility theory. The prospect theory is adding 
more parameters to computation processes. 
 As for the above mentioned assumptions the prospect theory is part of the 
mainstream economic thought. However, there are a certain number of assump-
tions where the prospect theory departs from the expected utility theory. The 
most important differences between two theories refer to (i) different weights 
assigned to positive and negative outcomes by the decision makers; (ii) non-
linear weights assigned to small, and medium and large probabilities; (iii) as-
sumption on reference points (people consider changes in utility rather than ab-
solute total of utility), and (iv) concept of rank-dependent utility models. The 
major differences between the two theories can be formulated as follows: 

                                                 
 2 In 2002 Daniel Kahneman was awarded the Nobel Prize in economics for his work on the 
psychology of judgment, decision-making and behavioural economics (Amos Tversky would have, 
no doubt, shared the prize with Kahneman, but died in 1996).  
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 ● The expected utility theory actually uses just one parameter (curvature of 
the utility function) to compute value of the expected utility from probability and 
value of the bet. The prospect theory includes more parameters for computation 
of utilities of the potential outcomes (prospects): loss aversion and non-linear 
weighting objective probabilities. The prospect theory thus extends computation 
of the maximising processes to cases, which the classical expected utility fails to 
explain. The prospect theory therefore provides a more general framework for 
explaining decision-making processes. The expected utility theory, in fact, is 
a special case of the prospect theory, when (i) there is no difference between 
valuating losses and gains, and (ii) economic agents estimate objective probabili-
ties smartly and assign decision weights identical to values of the probabilities. 
 ● The expected utility theory assumes equal treating gains and losses by the 
decision makers. In other words, gain 1 000 euros and loss 1 000 euros generate 
utilities with the same magnitudes, but with different signs. The prospect theory 
assumes that psychological costs of losses are in average about 2.25 times higher 
(Tversky and Kahneman, 1992) than utility from the same amount of gains. 
 ● The expected utility theory assumes that people consider objective probabil-
ities when making their decisions. If the outcome A has probability 0.1 and the 
outcome B probability 0.9 then the outcome B is nine times more important for 
a decision maker than the outcome A. That seems a quite clear, but in fact be-
haviour in everyday life is different. Why so many people gamble with their 
money (in case of lotteries) or health (in case of smoking and drinking), if the 
probability plays against them? The prospect theory assumes decision weights 
that are assigned to objective probabilities in non-linear way. The people use to 
overweight low probabilities, and underweight moderate and large ones. Over-
weighting low probabilities explains widespread interest in lotteries, but also 
popularity of buying insurance against terrorist attacks in the air travel. Under-
weighting medium and large probabilities is behind low willingness to stop 
smoking and/or drive more safely. Like the expected utility theory, the prospect 
theory proposes that sure wins (risk-free gains) are considered more valuable 
than risky ones by decision makers. Once certainty is removed, non-linear 
weighting probabilities re-emerges. 
 ● The expected utility theory assumes that people frame their decisions in 
terms of gambles and the total wealth of an individual is starting point for va-
luation of the outcomes. The prospect theory assumes that gambles are framed 
only in terms of gains and losses. This assumption is based on fact that the brain 
relatively quickly adapts to certain level of utility. This level is considered refer-
ence point and changes are considered carriers of the value, rather than total 
wealth. According to Kahneman and Tversky (1979, p. 277) ‘value should be 
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treated as a function with two arguments: the asset position that serves as refer-
ence point and the magnitude of the change (positive or negative) from that ref-
erence point’. 
 
 
2.  Computation of Prospects: Formulas and Parameter Values 
 
 The expected utility theory replaced expected values with the expected utili-
ties. The prospect theory further refined assumptions on reference points and 
probability weighting and replaced utilities with prospects: 
 ● The expected value is product of probability and value: E(V) = p * v; where 
p – probability and v – value. 
 ● The expected utility is product of probability and utility: E(U) = p * u(x); 
where p – probability and u(x) – utility.  
 ● The prospect is product of decision weights and value of the potential out-
come: prospect: P = w(p) * v(x), where w(p) = weighted probability = decision 
weight, and v(x) = value of the potential outcome x. The value of the potential 
outcome is set as v(x) = xα, for x ≥ 1, and v(x) = –λ(–x)α, for x < 1, where average 
λ = 2.25. Transformation of probabilities to decision weights is given by formula: 
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 Comparison of expected value, expected utility and prospect concepts points 
to evolution of the economic thought in the microeconomics. The expected value 
concept considers a fully rational individual who evaluates potential outcomes 
according to their objective values and probabilities. The expected utility theory 
is more realistic as it accepts existence of the risk attitudes in human beings. 
These are expressed in curvature of the utility function. Individual curvatures of 
the utility functions are expressed via additional parameter (e.g. α), which re-
flects diverse risk attitudes by decision makers. The prospect considers two more 
psychological traits: loss aversion (expressed via the λ parameter) and non-linear 
transformation of objective probabilities to decision weights (expressed via the γ 
parameter). 
 The prospect theory had evolved over time. The original prospect theory was 
based on transformation of individual probabilities to decision weights. The cu-
mulative prospect theory assumes that people most consider extreme outcomes 
of the choices. Cumulative probabilities (which take into account extreme out-
comes) are transformed to decision weights instead of individual ones. There 
were many attempts to refine several proposition of the prospect theory. The 
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third generation of the prospect theory (Schmidt, Starmer and Sugden, 2008), for 
example, extends the cumulative prospect theory by allowing reference points to 
be uncertain (instead of equal to 0), while decision weights are specified in 
a rank-dependent way. 
 
 
3.  Psychological Properties of the Weighting Function 
 
 Further research in weighting probabilities (Gonzales and Wu, 1999) pointed 
to some interesting properties of the weighting function. Weighting may code 
two independent, yet intertwined psychological traits: (a) discriminability, and 
(b) attractiveness.  
 ● Discriminability reflects subject’s knowledge about the likely outcomes of 
the decisions and ability to discriminate probabilities of the likely outcomes. The 
more an individual knows about certain issue, the more precise discrimination of 
decision weights. An expert on horse races, for example, may give more realistic 
estimates on probability by a specific horse winning the race, than an amateur 
visitor. The discriminability is reflected in curvature of the weighting function. 
The more closely the curve resembles the straight line, the higher ability to dis-
criminate probabilities. The step-like function signals low expertise in estimating 
probabilities and is typical, for example, for children (the probability is either 
high or low, but no precise estimate can be provided). A migrant can estimate the 
probability of getting a job in his field; a meteorologist can estimate chances of 
good weather in next three days. 
 ● Attractiveness refers to interpersonal (and also intra-personal) differences in 
assigning decision weights to certain probabilities and is expressed in elevation 
of the weighting function. If one chance domain seems more attractive than an-
other one, the first domain receives higher decision weights. The more an indi-
vidual wishes certain outcome, the higher weights are assigned and the higher 
elevation of the weighting function. For example the more I wish to get an em-
ployment with a foreign company, the more I would overestimate probabilities 
of getting such job. 
 Gonzales and Wu (1999) used the two-parameter weighting function to cap-
ture effects of the discriminability and attractiveness. Discriminability is ex-
pressed by the γ parameter, while the attractiveness by the δ parameter of the 
weighting function: 
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 The γ essentially controls the degree of curvature, while the δ essentially con-
trols the elevation of the curve. The two traits, however, are inter-related. The 
less attractive the outcome, the less likely is to generate interest by the decision 
maker. A bookmaker may successfully estimate probabilities for horse races, but 
find himself disinterested and/or unable estimating likely winner of the Eurosong 
contest. As noted by Gonzales and Wu (1999, p. 161) ´we like what we know 
and we know what we like´. 
 
 
4.  Eliciting Parameters of the Prospect Theory 
 
 Prospect theory generated a lot of discussions and controversies for its new 
enhanced view of the decision-making processes. Since 1992, when the cumula-
tive prospect theory was published, the theory was subject to many tests and 
examinations. Most research studies aimed at additional measurement of pa-
rameters in the value and weighting functions. Table 1 summarises findings by 
several key studies in this field. How the parameters are measured and estimat-
ed? Comparison of the certainty equivalents and actual values of the outcomes in 
experimental tasks is the most common method for establishing parameters of 
the value and weighting functions. Imagine a person enters a fair game (chance 
50 : 50). The option (A) gives 50% chance to win 50 euros and 50% chance to 
lose 50 euros; the option (B) provides for declining game and accepting some 
sure reward instead (= certainty equivalent), say 25 euros. Amount of the cer-
tainty equivalent indicates, whether the person is fully rational and risk-neutral 
(if yes, s/he demands certainty equivalent 50 euros for declining the game), or 
risk-seeking (in this case certainty equivalent is higher than 50 euros), or risk-     
-averse (which implies certainty equivalent lower that 50 euros). The median 
certainty equivalent for the abovementioned game is 36 euros (Tversky and 
Kahneman, 1992). Parameters of the value and weighting functions are estimated 
from a set of games with different probabilities (p = 0.01; 0.05; 0.10; ... 0.95; 
0.99), and values of potential outcomes and respective certainty equivalents. 
Selected studies (Table 1) in the prospect theory indicate that: 
 a) most estimates of the value function parameter α (curvature of the utility 
function) lie in interval 0.52 – 1.00 i.e. that most people are risk averse; 
 b) most estimates of the weighting function parameter γ lie in interval 0.60 – 
0.71 for gains and 0.51 – 0.76 for losses. It means that the decision weights tend 
to significantly differ from the subjective probabilities for most people. 
 Most research on the prospect theory took place in developed countries. Stu-
dents in high-quality universities are typical sample members in this field of 
research. Majority of research studies use laboratory experiments with student 
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populations to elicit the risk aversion, loss aversion and the weighting function 
parameters. Experimental tasks have been administrated in controlled environ-
ment and undergraduates and postgraduates in economic, management and psy-
chology have dominated most samples in prospect theory testing (Table 1). 
Numbers of participants varied from 10 (Gonzales and Wu, 1999) to 420 (Wu 
and Gonzales, 1996). The choice of controlled environment (laboratory) and 
student populations is often criticised as distant from common people behaviour 
in everyday life. Homogeneity of the sample is important for avoiding potential 
bias resulting from diverse socio-economic and socio-demographic backgrounds 
of participants however, in reality individual decisions are significantly impacted 
by a set of socio-economic and socio-demographic factors (age, education, in-
come, employment status, etc.). 
 
T a b l e  1  
Selected Studies Estimating Parameters of the Prospect Theory 

Source Value  
Function (α) 

Weighting 
Function (γ) 

Loss 
Aversion (λ) 

Sample Character 
and Size 

Tversky and Kahneman  
(1992) 

 
0.88 

 
0.61 

 
2.25 

 
25 students 

Tversky and Fox (1995) 0.88 (0.69) x 141 students 
Wu and Gonzales  
(1996) 

 
0.52 

 
0.71 (0.68) 

 
x 

 
420 students 

Wu and Gonzales  
(1999) 

 
0.49 

 
0.68 

 
x 

 
10 students of psychology 

Abdellaoui (2000) 0.89 0.60 (0.60) x 64 students 
Bleichrodt and Pinto  
(2000) 

 
0.77 

 
0.67 (0.55) 

 
x 

 
51 students of economics 

Kilka and Weber (2001) 0.76 – 1.00 (0.30 – 0.51) x 55 students of finance 
Abdellaoui et al. (2005) 0.91 (0.76) x 52 students 
Stott (2006) 0.19 0.96 x 96 students 
Abdellaoui et al. (2008) 
 

 
0.86 

 
0.60 

 
2.61 

48 students of mathematics 
and psychology 

Abdellaoui et al. (2011) 0.79 0.73 2.47 48 students of management 
Authors (2013) 1.02 0.58 2.50 19 construction managers 
Authors (2013) 
 

 
1.00 

 
0.62 

 
2.10 

96 students of economic  
and psychology  

Notes: Value of the parameter of the weighting function for losses in parenthesis.   
Sources: Authors’ review of the literature and own data. 
 
 Overuse of the student population also raises questions about transferability 
of the prospect theory findings to other groups of people. Would the prospect 
theory parameter estimates be similar across diverse cultural environments and 
particular population groups? Are these parameters for example sensitive to gen-
der and effects of perceived competence and/or life experience? 
 We tried to address the abovementioned research questions in the two re-
search studies aimed at eliciting prospect theory parameters in Slovakian samples. 
As far as we know the prospect theory assumption has never been examined in 
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Slovakia neither in any of the East and Central European country so far. We 
carried out the studies with the two population groups and two different research 
environments: (i) the study with sample of 19 construction managers was per-
formed in the field, while (ii) the study with sample of 96 University students 
was done in controlled laboratory environment (computer rooms).  
 The prospect theory tests risk attitudes under ‘pure risk’ gambles. Distribu-
tions of the ‘general risk’ trait seem fairly stable across population (Weber, Blais 
and Betz, 2002; Zuckerman and Kuhlman, 2000) for developed countries at 
least. Therefore we assumed that the prospect theory parameters elicited with the 
same methodology should be similar across various countries, so the parameter 
values found in Slovakia would not differ from the results obtained so far. 
 Similarly risk taking attitudes examined via the prospect theory are presuma-
bly not impacted by gender and previous experiences with longer stay abroad 
(with the risk involved). Therefore we expected that there would not be substan-
tial difference in the prospect theory parameters for men/women and migrants/ 
non-migrants. We also did not expect any difference between the two different 
samples of participants (construction managers and students). 
 
 
5.  Method 
 
5.1.  Participants 
 
 Data were collected in the two samples. The Sample 1 consisted of 19 con-
struction managers (university graduates) aged 27 – 32. The sample was domi-
nated by young and relatively well paid men with above-average income (there 
were just four women in the sample). Seven out of total construction managers 
had migration history and previously worked in the United Kingdom, USA, Aus-
tria and the Netherlands. The sample 1 participants were not paid for their partic-
ipation. Testing procedure was performed in the field.  
 The Sample 2 consisted of 96 undergraduate and postgraduate students (76 
women a 20 men aged 20 – 26) of the economics (the University of Economics), 
and psychology and pedagogics (Comenius University in Bratislava). Nineteen 
participants had a migration history – they mostly participated in the ERASMUS 
exchange and/or had at least 6 months working experience in the United King-
dom, Austria, Germany, USA and other countries. Some seminal works in pro-
spect theory used flat payments to students (USD 25 in Tversky and Kahneman, 
1992; USD 3 – 5 in Wu and Gonzales, 1996). Slovak students were paid 10 eu-
ros for their participation. Reimbursement for participants corresponded with 
about median net daily income of Slovak students. The construction managers 
had much higher income than the students and would not consider participation 
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in the study for 10 euros. Testing procedure used the same online-based software 
tools as in sample 1, but took place in the computer rooms of the abovemen-
tioned Universities. 
 The method of participant selection in both samples was convenient-based, 
the participants were recruited via networks of authors and their friends. They 
voluntary agreed to participate in the study. 
 
5.2.  Measures  
 
Research Instrument 
 
 We have developed an online-based software which replicated Tversky and 
Kahneman (1992) procedures for eliciting prospect theory parameters and sub-
jected it to verification (program beta testing). Our effort was to create a com-
pute application that would follow the Tversky and Kahneman procedure as it 
was described in the 1992 study (pp. 305 – 306). The differences from the origi-
nal design Kahneman and Tversky were twofold: (1) examining only positive 
prospects; (2) smaller amount of winnings. 
 The first part of the software instrument consists of 28 games in seven 
rounds. A participant can hypothetically win amount from euros 20 to euros 200 
in particular tasks. Participant’s task is to choose between two alternatives: either 
a risky game (for example, with the possibility of winning some amount of mon-
ey with 50% probability or not winning anything) or sure amount of money (in-
stead of playing game). The basic question in the first part of the instrument is: 
At what amount participant prefers to get the money for certain and at what 
amount does s/he prefer to play the risky game? 
 The second part of the software consists of 8 tasks. The games are based on 
a toss of coin, i.e. constant probability of 50% for one of the alternatives. The 
role of a participant is to compare two games and then determine how much 
winning the second game has to offer so that both games appeared equally at-
tractive to him/her. The basic question in the second part of the instrument is: At 
what amount are the games equally attractive for participant? 
 Participants were connected to the online-based software and performed their 
tasks on the notebooks individually. All data were automatically recorded to the 
central database as a software component. The initial training was provided for 
participants to familiarize them with the tasks.  
 
Methods of Parameter Estimates  
 
 In the prospect theory estimates of parameters vary with the type of data used, 
estimation techniques, and number and experience of subjects. Original research 
on the weighting function estimated the one-parameter (γ) form of the function 
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and used the cash equivalent data to fit the function w(p) = pγ/[pγ + (1 – pγ)]1/γ 
(Tversky and Kahneman, 1992). Other researchers also considered one-parame-
ter function, but differed in terms of estimation techniques (nonlinear regression 
of cash equivalents versus fitting stochastic choice functionals) and data uses 
(choice versus cash equivalent) (Abdellaoui, 2000; Tversky and Fox, 1995; Wu 
and Gonzalez, 1996). Gonzales and Wu (1999) used the median data and the 
individual subject data to estimate two-parameter weighting function: w(p) = 
δpγ/[δpγ + (1 – pγ)]γ. All studies found broadly similar parameter estimates (Ta-
ble 1), but also considerable diversity at the level of individual subjects. Diversi-
ty at the individual data translates to differences in parameter estimates comput-
ed from median and individual data. The same finding applies to the value func-
tion parameter (α), While most studies found median estimates of the α parame-
ter of the power function in interval 0.77 – 1.00, individual-level data use to 
account for standard deviations over 45% means and 55% medians (Abdellaoui, 
Bleichrodt and Paraschiv, 2007). 
 The parameters α and γ were elicited from the median cash equivalents for 
the gains only (as we did not consider gambles with negative outcomes). An 
overwhelming majority of studies used median fitted parameters (and student 
samples) to establish parameter estimates (see Fox and Poldrack, 2008, for an 
excellent review of the prospect theory parameters). Medians of the cash equiva-
lents were entered into a non-linear regression assuming a power value function 
(v(x) = xα), and either (i) single-parameter weighting function w(p) = pγ/[pγ + 
(1 – pγ)]1/γ or (ii) two-parameter weighting function: w(p) = δpγ/[δpγ + (1 – pγ)]γ. 
 The ‘Nonlinear Regression’ command (based on the Levenberg-Marquardt 
algorithm) in the SPSS programme was used for model expression and parame-
ter estimates. The algorithm provides a numerical solution to the problem of 
minimising a non-linear function over a space of parameters of the function and 
is frequently used in the least squares curve fitting (Levenberg, 1944). The pa-
rameter values were estimated from the median sample values, individual-level 
medians and individual means (Table 2). 
 
5.3.  Results 
 
 Sample 1 generated values α = 1.02, γ = 0.58 and λ = 2.50. Median value of 
the γ and λ parameters were quite close to that by Tversky and Kahneman 
(1992), while the α value was somewhat higher. Men seemed more risk seeking 
than women (respective values of the α parameter were 1.021 and 1.018), and 
also were doing better in discriminating probabilities (respective values of the γ 
parameter were 0.578 and 0.529). Migrants accounted for somewhat lower levels 
of the risk-aversion. Median sample value of the power function (α parameter) 
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was 1.018 for migrants and 1.015 for non-migrants. The migrants, however, 
accounted for slightly lower levels of the loss aversion. The median value of the 
λ parameter was 2.23 for migrants and 2.50 for the non-migrants. The highest 
differences between the two groups were in median values of the γ parameter: 
0.660 for migrants and 0.529 for non-migrants. Migrants seemed to do better in 
setting decision weights closer to objective probabilities when transforming 
probabilities to decision weights. This observation was taken from everyday life, 
and is not directly comparable with samples of students examined in controlled 
environments. The sample size also was too small to claim representative results. 
It however, is interesting that median values of the key parameters in the total 
sample of construction managers (α = 1.00, λ = 2.50, and γ = 0.58) were not far 
from values established by the Tversky and Kahneman (α = 0.88, λ = 2.25, and 
γ = 0.61. High standard deviations for the individual means of α, γ, λ parameters 
indicated very diverse attitudes to risk-taking, loss-aversion and probability 
weighting in sample 1 as well. However, all studies on the prospect theory pa-
rameters found considerable variation at individual level (see Fox and Poldrack, 
2008, for discussion). 
 Most findings from the Sample 1 were replicated in the Sample 2. The Sam-
ple 2 generated values α = 1.00, γ = 0.62, and λ = 2.10. These values also were 
quite close to those estimated by the Tversky and Kahneman (1992). Median 
sample values for particular population group indicated that men were rather 
more risk seeking than women (respective values of the α parameter were 1.007 
and 1.002) and also accounted for better discriminating probabilities (respective 
values of the γ parameter were 0.656 and 0.596). Migrants accounted for some-
what higher levels of the loss-aversion. The median value of the λ parameter was 
2.30 for migrants and 2.10 for the non-migrants. High heterogeneity in individu-
al vales of α, γ, λ parameters (attested by high standard deviations) was con-
firmed for the Sample 2. 
 High heterogeneity in individual values of γ parameter was reflected in very 
diverse shapes of the weighting function (Figures 1 – 4). Figure 1 compares 
shapes of weighting functions for gains established via median cash equivalents 
by Tversky and Kahneman (1992) (γ = 0.61) and authors (γ = 0.62). The func-
tions have typical shapes of inverse S.  
 Figure 2 exemplifies step-like shape of the weighting function with low val-
ues of γ parameter (participant no 5 in sample 1, γ = 0.262). The step-like func-
tion indicates less sensitivity to changes in probability than the linear function, 
except near 0 and 1. Low values of γ associate with the poor ability to discrimi-
nate probabilities and “corresponds to the case in which an individual detects 
´certainly will´ and ´certainly will not´, but all other probability levels are treated 
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equally” (Gonzales and Wu, 1999, p. 137). For values of the γ parameter higher 
than 1 the shape of the weighting function resembles S. Values of the γ parame-
ter higher than 1 are rather scarce. We found five such participants in the Sample 
2 (96 students) and none in the Sample 1 (19 construction managers).  
 Figure 3 displays shape of the weighting function for participant no 37 in the 
Sample 2 (γ = 1.579). Finally weighting functions with γ parameters close to 1 
indicate good ability to estimate probabilities and their shapes blend with straight 
lines assumed in linear weighting (Figure 4, participant no 2 in the Sample 2, 
γ = 0.898). Linear or near-linear shapes of the weighting functions indicate high 
sensitivity to relatively small changes in odds and are sometimes found for certain 
professionals gambling in their domain of expertise (Thaler and Ziemba, 1988). 
 Next we used sample medians and applied the two-parameter weighting func-
tion: w(p) = δpγ/[δpγ + (1 – pγ)]γ to elicit values of the δ parameter in the Sam-
ples 1 and 2. The δ parameter of weighting function refers to elevation of the 
weighting function due assigning higher decision weights to certain probabilities 
which seem attractive to decision maker.  
 ● In the Sample 1 the total sample median value of δ parameter was 1.0. Val-
ues for the respective subpopulations were 0.797 for men, 0.870 for women, 
0.943 for migrants, and 0.870 for non-migrants. 
 ● In the Sample 2 the total sample median value of δ parameter 0.753. As for 
the subpopulation median values, these were 0.876 for men, 0.701 for women, 
0.762 for migrants, and 0.749 for non-migrants. 
Most values of the δ parameter fall into interval 0.6 – 1.00. Values of the δ pa-
rameter found in our research corresponded with those established by Abdellaoui 
(2000) (0.65), Abdellaoui, Vosmann and Weber (2005) (0.77), Tversky and Fox 
(1995) (0.77) and Stout (2006) (1.00). 
 Higher values of δ are reflected in higher elevation of the weighting function 
and associated with less risk aversion for gains and more risk aversion for losses. 
Sample median values of α and λ parameters seem to confirm this pattern for 
men/women and migrants/non migrants in the Sample 2 in particular. Men and 
migrants found gambling more attractive. 
 Values of δ lower than 1 indicate that the decision weights of complementary 
events sum to less than one {w(p) + w(1 – p)} ˂ 1 for a typical decision maker 
(Fox and Poldrack, 2008, p. 156). This property is known as subcertainty 
(Kahneman and Tversky, 1979) and is satisfied whenever δ ˂ 1. 
 Research studies with the Samples 1 and 2 indicated that the prospect theory 
parameters elicited with the same methodology in the Slovak samples as a whole 
did not differ from the results found in the other countries. 
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T a b l e  2  
Estimates of the Prospect Theory Parameter Values in the Slovak Samples 
 Construction Managers in Slovakia University Students in Bratislava 

Data type Median 
value 

Individual-    
-level median

Individual-      
-level mean 

Median 
value 

Individual-   
-level median 

Individual-      
-level mean 

All subjects N = 19   N = 96   

Value function (α) 1.021 
(0.008) 1.035 1.042 (0.059) 1.003 

(0.005) 1.016 1.027 (0.046) 

Weighting function 
(γ) 

0.578 
(0.040) 0.571 0.541 (0.202) 0.623 

(0.033) 0.499 0.578 (0.423) 

Loss aversion (λ) 2.500 2.300 2.584 (1.063) 2.100 2.300 2.404 (1.021) 
Men N = 15   N = 20   

Value function (α) 1.021 
(0.008) 1.035 1.049 (0.050) 1.007 

(0.004) 1.013 1.032 (0.045) 

Weighting function 
(γ) 

0.578 
(0.040) 0.571 0.532 (0.197) 0.656 

(0.033) 0.626 0.642 (0.414) 

Loss aversion (λ) 2.500 2.500 2.713 (1.010) 2.167 2.033 2.297 (1.217) 
Women N = 4   N = 76   

Value function (α) 1.018 
(0.011) 1.036 1.014 (0.090) 1.002 

(0.005) 1.016 1.026 (0.047) 

Weighting function 
(γ) 

0.529 
(0.041) 0.546 0.579 (0.247) 0.596 

(0.034) 0.480 0.561 (0.426) 

Loss aversion (λ) 1.767 1.800 2.100 (1.275) 2.100 2.300 2.433 (0.970) 
Migrants N = 7   N = 19   

Value function (α) 1.015 
(0.009) 1.015 1.045 (0.066) 1.002 

(0.004) 1.016 1.033 (0.051) 

Weighting function 
(γ) 

0.660 
(0.064) 0.621 0.594 (0.203) 0.681 

(0.039) 0.597 0.605 (0.422) 

Loss aversion (λ) 2.233 2.300 2.586 (1.275) 2.300 2.700 2.514 (1.253) 
Non-migrants N = 12   N = 77   

Value function (α) 1.018 
(0.011) 1.045 1.040 (0.579) 1.001 

(0.005) 1.016 1.026 (0.045) 

Weighting function 
(γ) 

0.529 
(0.041) 0.478 0.511 (0.204) 0.601 

(0.038) 0.485 0.571 (0.426) 

Loss aversion (λ) 2.500 2.400 2.583 (0.982) 2.100 2.300 2.377 (0.936)  
Notes: Standard deviations in parenthesis. All values computed from the single-parameter weighting function.  
Source: Authors’ own research. 
 

 
6.  Testing Prospect Theory Parameters for Gender and Migration  
     Experience 
 
 Parameter estimates computed both from the median sample data and indi-
vidual-level data found that men accounted for the higher values of the γ pa-
rameter than women and migrants than non-migrants. As for the α and λ parame-
ters, no clear pattern was established. 
 The Sample 1 (construction managers) was too small for taking reasonable 
tests on differences in parameters stemming from gender and/or previous migra-
tion experience. In the Sample 2 (Slovak students) the abovementioned differ-
ences were examined via the Mann-Whitney U-test: 
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 ● As for the gender, the test values established for the parameters α (Z =        
–0.140, sig. 0.889), γ (Z = –1.015, sig. 0.310), and λ (Z = –0.629, sig. 0.529) 
indicated no significant differences between men and women. 
 ● As for the previous migration experience, the test values established for the 
parameters α (Z = –0.372, sig. 0.710), γ (Z = –0.352, sig. 0.730), and λ (Z =       
–0.369, sig. 0.712) indicated no significant differences between migrants and 
non-migrants. 
 We found no substantial difference in the prospect theory parameters for men 
and women, and migrants/non-migrants. 
 
F i g u r e s  1 – 4 
Examples of Shapes of the Weighting Function 

1. Weighting Function
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2. Weighting Function: Low Gamma
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3. Weighting Function: High Gamma

0,0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

y = 1.579

w(p)

p

  

4. Weighting Function: Gamma Near 1
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Source: Tversky and Kahneman (1992) and examples from authors’ own research. 
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7.  Discussion and Conclusions 
 
 This research study used the original Tversky and Kahneman (1992) method-
ology to establish values of the key prospect theory parameters in the Samples of 
Slovak construction managers and tertiary students. We found that median sam-
ple values for the gains (based on cash equivalents) elicited in both samples were 
fairly similar to those established by the Tversky and Kahneman findings (1992), 
but also those by Abdellaoui, L’Haridon an Bleichrodt (2008). Parameter values 
are sensitive to methods of estimation technique and data use. When the same 
estimation techniques and data types are used, parameter values seem fairly simi-
lar for the standard student population. Interestingly, similar values of α, γ, λ and 
δ parameters were found in our samples 1 and 2, which differed in terms of 
(i) age, occupation, gender and income structure, and (ii) testing environments 
(field work versus laboratories). We assume that estimation techniques and data 
types may be more important for determining parameter values than testing envi-
ronments and gender/occupation/income structure of sample. This assumption, 
however, must be verified on larger samples. 
 There is an extensive literature on gender differences in the broader field of 
research on risk. A meta-analysis of 150 studies (Byrnes, Miller, and Schaffer, 
1999), for example, found that men were more risk tolerant in 14 out of 16 ob-
served types of risk behaviour. Individual willingness to take risks may be relat-
ed to optimism and overconfidence (Lovallo and Kahneman, 2003). Individuals 
may account for positive beliefs about their personal knowledge and capabilities 
when dealing with risks. Most research on individual risk-taking focuses on fi-
nancial decisions, reflecting the prominence of the topic and the availability of 
data from financial markets and institutions. Almost all research studies on fi-
nancial risk-taking indicate higher risk aversion in women (e.g., Bernasek and 
Shwiff, 2001; Schubert et al., 1999). Studies of financial risk-taking, however, are 
made in a competence-informed context, where prior knowledge is brought to 
play. Studies of financial risk-taking cannot explain gender differences in a ‘pure 
chance’ risk context, such as gambling. Studies examining gender attitudes to 
risks in laboratory environments (Daruvala, 2007; Ronay and Kim, 2006) found 
no significant differences in risk-taking by men and women. The procedure used 
to derive parameters of the prospect theory is free of the competence effects and 
simulates ‘pure risk’ environment. Parameter values should not be impacted by 
perceived competence and/or previous experience and account for similar levels 
across selected socio-demographic groups. We tested this assumption for gender 
and previous migration experience. In our research study (the Sample 2) we 
found the median sample values and median of individual values of the α param-
eter higher for men than women. The difference, however, was insignificant. 
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 The γ parameter essentially measures ability to estimate probabilities of 
events. This parameter could be affected by previous experience with various 
events with uncertain outcomes (such as weather forecasting, horse race betting 
or investing on financial markets). There is some evidence that shape of the 
probability weighting function is source dependent (Kilka and Weber, 2001) and 
determined by a subject’s ability to discriminate probabilities (Fox, Rogers and 
Tversky, 1996; Thaler and Ziemba, 1988). Migrants had opportunities to live/ 
study in foreign countries. Any migration is a risky undertaking with uncertain 
outcomes. It could be assumed that migrants may have better training and ability 
for estimating probabilities, but this ability may be related to migration risks 
only. In our research men and migrants seemed to account for higher values of 
the γ parameter, but this difference also was found insignificant on level 0.05. 
 Our research have had several important limitations. The Sample 1 was too small 
to examine differences related to particular socio-demographic group. The Sample 
2 accounted an adequate size, but was dominated by women (76 out of total 96) 
and non-migrants (77 of total 96). Further research studies may consider samples 
of higher size and better structure in terms of gender and migration experience.  
 
 
Literature 
 
ABDELLAOUI, M. (2000): Parameter-free Elicitation of Utility andPprobability Weighting Func-
tions. Management Science, 46, No. 11, pp. 1497 – 1512. 
ABDELLAOUI, M. – VOSMANN, F. – WEBER, M. (2005): Choice-Based Elicitation and De-

composition of Decision Weights for Gains and Losses Under Uncertainty. Management Sci-
ence, 51, No. 9, pp. 1384 – 1399. 

ABDELLAOUI, M. – BLEICHRODT, M. – PARASCHIV, C. (2007): Loss Aversion under Prospect 
Theory: A Parameter-Free Measurement. Management Science, 53, No. 10, pp. 1659 – 1674. 

ABDELLAOUI, M. – L’HARIDON, O. – BLEICHRODT, H. (2008): A Tractable Method to 
Measure Utility and Loss Aversion under Prospect Theory. Journal of Risk and Uncertainty, 
36, No. 3, pp. 245 – 266. 

ABDELLAOUI, M. – L’HARIDON, O. – PARASCHIV, C. (2011): Experienced vs. Described 
Uncertainty: Do We Need Two Prospect Theory Specifications? Management Science, 57, No. 
10, pp. 1879 – 1895. 

BERNASEK, A. – SHWIFF, S. (2001): Gender, Risk, and Retirement. Journal of Economic Is-
sues, 35, No. 2, pp. 345 – 357. 

BLEICHRODT, H. – PINTO, J. (2000): A Parameter-free Elicitation of the Probability Weighting 
Function in Medical Decision Analysis. Management Science, 46, No. 11, pp. 1485 – 1496. 

BYRNES, J. P. – MILLER, D. C. – SCHAFER, W. D. (1999): Gender Differences in Risk Taking: 
A Metaanalysis. Psychological Bulletin, 125, No. 3, pp. 367 – 383. 

DARUVALA, D. (2007): Gender, Risk and Stereotypes. Journal of Risk and Uncertainty, 35, No. 3, 
pp. 265 – 283. 

FOX, C. R. – ROGERS, B. A. – TVERSKY, A. (1996): Options Traders Exhibit Subadditive 
Decision Weights. Journal of Risk and Uncertainty, 13, No. 1, pp. 5 – 17. 

FOX, C. R. – POLDRACK, R. A. (2008): Prospect Theory and the Brain. In: GLIMCHER, P., 
FEHR, E., CAMERER, C. and POLDRACK, R. (eds): Handbook of Neuroeconomics, Chapter 
11, pp. 145 – 174. San Diego: Academic Press. 



671 

 

GONZALES, R. – WU, G. (1999): On the Shape of the Probability Weighting Function. Cognitive 
Psychology, 38, No. 1, pp. 129 – 166. 

KAHNEMAN, D. – TVERSKY, A. (1979): Prospect Theory: An analysis of Decision under Risk, 
Econometrica, 47, No. 2, pp. 263 – 292. 

KILKA, M. – WEBER, M. (2001): What Determines the Shape of the Probability Weighting 
Function under Uncertainty? Management Science, 47, No. 12, pp. 1712 – 1726. 

LEVENBERG, K. (1944): A Method for the Solution of Certain Non-Linear Problems in Least 
Squares. The Quarterly of Applied Mathematics, II, No. 2, pp. 164 – 168. 

LOVALLO, D. – KAHNEMAN, D. (2003): Delusions of Success: How Optimism Undermines 
Executives’ Decisions. Harvard Business Review, 81, No. 7, pp. 56 – 63. 

NEUMANN, J. von – MORGENSTERN, O. (1944): Theory of Games and Economic Behavior. 
Princeton: Princeton University Press. 

RONAY, R. – KIM, D. Y. (2006): Gender Differences in Explicit and Implicit Risk Attitudes: A So-
cially Facilitated Phenomenon. British Journal of Social Psychology, 45, No. 2, pp. 397 – 419. 

SCHMIDT, U. – STARMER, C. – SUGDEN, R. (2008): Third-generation Prospect Theory. Jour-
nal of Risk and Uncertainty, 36, No. 3, pp. 203 – 223. 

SCHUBERT, R. – BROWN, M. – GYSLER, N. – BRACHINGER, H. W. (1999): Financial Deci-
sion-making: Are Women Really More Risk Averse? American Economic Review: Papers and 
Proceedings, 89, No. 2, pp. 381 – 385. 

THALER, R. H. – ZIEMBA, W. T. (1988): Parimutuel betting Markets: Racetracks and Lotteries. 
Journal of Econometric Perspectives, 2, No. 2, pp. 161 – 174. 

TVERSKY, A. – FOX, C. (1995): Weighing Risk and Uncertainty. Psychological Review, 102, 
No. 2, pp. 269 – 283. 

TVERSKY, A. – KAHNEMAN, D. (1992): Advances in Prospect Theory: Cumulative Represen-
tation of Uncertainty. Journal of Risk and Uncertainty, 5, No. 4, pp. 297 – 323. 

WEBER, E. U. – BLAIS, A. R. – BETZ, N. E. (2002): A Domain-specific Risk-attitude Scale: 
Measuring Risk Perceptions and Risk Behaviors. Journal of Behavioral Decision Making, 15, 
No. 4, pp. 263 – 290. 

WU, G. – GONZALEZ, R. (1996): Curvature of the Probability Weighting Function. Management 
Science, 42, No. 12, pp. 1676 – 1690. 

WU, G. – GONZALEZ, R. (1999): Nonlinear Decision Weights in Choice under Uncertainty. 
Management Science, 45, No. 1, pp. 74 – 85. 

ZUCKERMAN, M. – KUHLMAN, D. M. (2000): Personality and Risk-taking. Common Biosocial 
Factors. Journal of Personality, 68, No. 6, pp. 999 – 1029. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


