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Measuring Risk Aversion Using Indirect Utility Functions:
A Laboratory Experiment { NG STATE UNIVERSITY

Seyyed Ali Zeytoon Nejad Moosavian, szeytoo@ncsu.edu

Abstract: Ph.D. Candidate in Economics, Department of Economics, NC State University The Experiment Procedures:

o Duality Theory (DT) implicitly suggests that the degree of risk-aversion that a given We used a 3x2 design. Each of the three risk elicitation procedures (H&L, Bins., and CVU)
rationzill subjeg; éxhi)bits ri)n theyconggxt of Direct Uti?ity Function (DUF) must bge ROert Hammond ] robe rt_hamm_ond @ nCSl_J -e_du is examined in the context of DUF as well as that of IUF. For each of the six treatments,
equivalent to their degree of risk-aversion elicited through the context of Indirect Assoclate Protessor of Economics, Department of Economics, NC State University four independent sessions were carried out. The order of tasks in each session was randomly
Utility Function (IUF). We use a laboratory experiment to test the accuracy of this Barry Goodwin, barrygoodW| n@ncsu.edu assigned to account for potential order effect and learning effect. We also controlled for
theoretical prediction. Our key findings indicate that the implicit suggestion of DT Professor of Economics, Departments of Economics and Agricultural and Resource Economics, NC State University nukr)r)erous demogcrlaphlc VZF |a_1bles, VNVhOShe gISCl:_SSIOQ IS b(iqund the S,Cajpe of r:hls ggsterc.i The
concerning the degree of risk aversion being equivalent under DUF and IUF is subjects were students studying at North Carolina sState University. Altogetner, oo students
rejected. We show that Price Risk Aversion (PrRA) is greater than Payoff Risk from a range of disciplines participated in the experiments, and the average payoff was
Aversion (PaRA). All of these results are robust across different MPL designs and $16.76 (including a $5 participation payment). Each session lasted approximately 75
different approaches that we have utilized. Our other experimental findings are : _ minutes, with the first 15-20 minutes being used for instructions. All the subjects
reported throughout the poster. Designs and Results: participating in the experiment conducted the tasks by the computers in the experimental
Key Words: Risk Aversion, Risk Attitudes, Multiple Price List, Direct and Indirect Utility Function Figure 2: A Visual Depicting the Theoretical Equivalency of the Six Tasks echonomlcls Iaboratpry of ﬁhe Depar_tmentf()f Economics at NOI‘tlh C?jr(;lmahState Umve;sﬁ)_/'
JEL Classification: C90, C91. DO1. D81 D9, G4, G22 _ The popular experimental economics software zTree was employed for the purpose of this
Introduction: Equivalent (Given EUT) lab experiment.
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« Our methodology relies on elicitations that use payoff-based lottery choices (which | | | | o | | | o] . | | , Discussion and Conclusion:
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are based on DUF and uncertainty about payoffs) versus their equivalent price- — pr——— pensiy cnsiy Taskz eny dorsiy Task3 The findi £ the studv show that t'h ¢ maiority of subiect o
based lottery choices (which are based on IUF and uncertainty about prices). . . ~ ’ € TINdINgs Ot the study show that the vVast majorily O SURJECTS are risk-averse,
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using non-interactive settings. One of the most popular set of elicitation procedures e | - \ risk-loving attitudes, and the rest are either risk-neutral (about 12%) or risk-averse
has been the Multiple Price List (MPL) method. Among the most well-known MPL 4 ) ' N = (about 83%), averaged across the tasks. o o
designs are (1) Holt & Laury (2002) — which has the advantage of “varying \ ] \ // \ P RA ¢« AS demonst_rated In Elgures 3 and 4, th_e subjects exhl_blt statistically significantly greater
probabilities” (aka, “probability weighting™), (2) Binswanger (1980) — which has the \ \ - Fr ?:gerje\; i?; ?gﬁ j(\)/renrs;;r;/ gpse?P?FieAd) Mawsrggscic;\r/l; t? g;\cszn(F;;FS%ilA; gginngzree?ftgn\évgzr; :
advantage of “varying payoffs” (i.e. weighting payoffs), and (3) the Certainty- 5 * / I / _ ) ' _ : ) _
versus-Uncertainty design — which has the advantage of investigating decision % . 4 = attention to the fact that in all the three pairs of designs, the kernel density representing

: < : SREY - -| M. - - the degree of PrRA lies to the right of its counterpart that represents the degree of PaRA.

making under both “certainty vs. uncertainty” (henceforth, H&L, Bins., and CVU —————F— 7 7 ——7 77 7 07 0 1 7T & (Ueg g P pr g
designs, respectively). Accordingly, we have a 3x2 design, as shown on the next Densiy oty Task oensiy oty Tas oensty sty Tos This Is a remarkable result and a thought-provoking observation.
column. ) « More specifically, the findings indicate that the average of the estimated midpoint

»  We have adopted and calibrated six equivalent risk elicitation designs in such a CRRIAS I(')S;ggil tOPOS,i?(fO}:'PERA (l‘thICh 1mp1_1eli risk-averse (Ei‘tgltude)» while 1t 1s
way that, given Expected Utility Theory (EUT) and DT, each should elicit the same _ . _ o _ equal to U.708 Tor PrRA (which implies “very risk-averse’ attitude).
degree of risk aversion exhibited by a given rational individual, although the designs Figure 4: Kernel Densities of the Choice Numbers and Switching Points Selected * More Interestingly, this result (1.e. PaRA < PrRA) Is robust across all the MPL designs
(i.e. H&L, Bins., and CVU). Table 1 presents risk-aversion classifications elicited - - aversion exhibited by the subjects are quite systematic, and as such, can reasonably and
from the mentioned six designs based on the options chosen. ] convincingly be attributed to the nature of each approach (i.e., the inherently different

[ 5 . risk preferences that subjects exhibit with respect to random payoffs and random
Table 1: Risk-Aversion Classifications o N payoffs).
Risk-Aversion Classifications Based on Options Chosen - ¢ FOI‘ the purpose Of StatIStlca| thOthGSlS'teS“nq, we have USGd d W|de I’ange Of relevant
Choices (For L & Namber Cosffcients of RRA for the _ Risk Attitude Classificatons [ F statistical tests including Wilcoxon Signed-Rank Test, Arbuthnott-Snedecor-Cochran
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- r<-0 ighly risk-loving ; ; ; ; : ; ; : : : ; ; ; ; : : . : . -
) ) 095 <r<-049  Veryriskloving ; : : Correlation Test, and the great majority of the above-mentioned statistical tests confirm
kdensity Task1 kdensity Task6 kdensity Task2 kdensity Task5 kdensity Task3 kdensity Task4 - = = - ==
3 3 049 <r<-015 Risk-loving that PrRA is statistically significantly greater than PaRA.
: : R ;‘fg“ht”l‘;“:;'(_averse \ |  This implicitly suggests that individuals, in general, have higher Willingness To Pay for
6 6 041 <r <068  Riskaverse Y price-guaranteeing insurance premiums than those guaranteeing payoff quantities. It also
7 7 068 < r <097  Veryrisk-averse Indicates that risk-preference-related implications of DT are rejected from a behavioral
8 8 0.97 < r < 1.37 Highly risk-averse . . . . . ] . ]
010 o or 10 o 1a Stay in bed (Extremely risk-averse) PaR A < < P 8 R A point of view, since experimental evidence shows that there Is a systematic distance
Note: The implied CRRA coefficients apply to all the three designs in the way outlined in the table. In fact, the task designs have from ratlonallty When SUbJeCtS are exposed to random payoffs Versus random prlCeS

been arranged such that these classifications hold true for all the three designs.



