
AREC 815: Experimental and Behavioral Economics

Experiments Testing Prospect Theory

Professor: Pamela Jakiela

Department of Agricultural and Resource Economics
University of Maryland, College Park

Risk Preference Experiments

Risk preference experiments not testing prospect theory

• Binswanger(1980), Holt and Laury (2002)

Experiments calibrating the probability-weighting function

• Tversky and Fox (1995), Gonzalez and Wu (1999)

Experiments calibrating utility function, loss aversion parameter

• Tanaka et al (AER, 2010), Harrison et al (EJ, 2009)

Calibration experiments cannot separate PT from mis-specification (?)
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Risk Preference Experiments

When do risk aversion and loss aversion make divergent predictions?

• Preference for certainty

• Probability weighting

• CPT’s fourfold pattern of risk preferences

• Non-monotonicity

• Other cases

Specific experiments designed to test these predictions

• Harbaugh, Krause, and Versterlund (2009): fourfold pattern

• Andreoni and Sprenger (2012): uncertainty equivalents
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The Fourfold Pattern of Risk Attitudes

Harbaugh et al (EJ, 2009) test PT’s “fourfold pattern” or risk attitudes

• Risk-seeking over low probability gains

• Risk-averse over high probability gains

• Risk-averse over low probability losses

• Risk-seeking over high probability losses

Two approaches to preference elicitation

• BDM mechanism (1964)

• Simple choices between lotteries and their expected values
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The Fourfold Pattern of Risk Attitudes

6 simple lotteries over gains and losses

• Probabilities chosen to match predictions of PT weighting function
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Theoretical Predictions

The choice task: lotteries vs. their expected values

• Under expected utility: L � EV (L)

u(w + p · X ) ≥ p · u(w + X ) + (1− p)u(w)

• Under CPT: probabilities are replaced with probability weights

L � EV (L) ⇔ 1 · u(w + p · X ) ≥ π(p) · u(w + X ) + π(1− p)u(w)

• This generates the fourfold-pattern:

� Low (high) probability gains are more (less) attractive,

� Low (high) probability losses are less (more) attractive
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Theoretical Predictions

The price task: a Becker-DeGroot-Marschak mechanism

• Subjects state their maximum WTP/WTA for each lottery

� Under EU-maximization, these should be close(r) to 0

� CPT predicts higher (lower) WTP for low (high) probability gains

� CPT predicts lower (higher) WTP for low (high) probability losses

• Threshold price chosen at random, making predictions complicated
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Choices in the Price Task
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Choices in the Choice Task
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Theoretical Predictions

Extremely qualified evidence in support of CPT

• More complicated mechanism, smaller sample in price task

Harbaugh et al point out that most of the evidence for fourfold pattern
comes from hypothetical decision situations, BDM elicitation tasks
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Uncertainty Equivalents: Experimental Design

Consider a lottery: L = {X ,Y ; p, 1− p}

• Certainty equivalent, C , solves:

pu(X ) + (1− p)u(Y ) = u(C )

• Uncertainty equivalent, q, solves:

pu(X ) + (1− p)u(Y ) = qu(Y ) + (1− q)u(0)

• Andreoni-Sprenger use uncertainty equivalents to test independence
axiom’s assumption/implication of linearity in probabilities

� Many observed violations involve certain payoffs
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Uncertainty Equivalents: Predictions

• Normalizing u(0) = 0, and letting θ = u(X )/u(Y ), definition of
uncertainty equivalent implies that, under EU maximization:

q = 1− p(1− θ)

• Hence, ∂q/∂p = −(1− θ) < 0

• EU maximization ⇒ linear relationship between p, q given (X ,Y )

AREC 815: Experimental and Behavioral Economics Experiments Testing Prospect Theory, Slide 12



Uncertainty Equivalents: Predictions
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Certainty Equivalents
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Uncertainty Equivalents
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Uncertainty Equivalents: Results
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Uncertainty Equivalents: Results
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Certainty Equivalents: Results
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Certainty Equivalents: Results

Estimate the parameters of the utility, weighting functions assuming:

u(C ) = π (p) · u(30)

where
u(x) = xα

and

π (p) =
pγ

[pγ + (1− p)γ ]
1/γ

Estimates: α̂ = 1.07(0.05), γ̂ = 0.73(0.03)

• Hypothesis of linearity in probability rejects

• Estimates similar to Tversky-Kahneman (1992): γ̂ = 0.61
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The Certainty Effect

29 of 76 subjects violate stochastic dominance comparing p = 0.95, 1

• Certain outcome preferred to stochastically-dominant risky prospect

Assume α = 1, estimate individual-level weighting function parameters

• γ̂n significantly further from 1 for violators
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Uncertainty Equivalents: Discussion

• How can we rationalize these results?

� Good question

• Is the hypothesized CPT probability-weighting function an artifact of
elicitation techniques involving certain payouts?

� We know what Jim Andreoni thinks

• Theoretical alternative:

� Andreoni-Sprenger propose u-v utility, plus decision errors

• Strong evidence for RD, weak evidence on probability weighting
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