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Motivation for Chapter 1

↭ Rational Expectation Hypothesis (REH): there shouldn’t be any price
bubbles/crashes.
↭ narrow “rationality” definition: price forecast = FV

↭ We observe prolonged bubbles / crashes in financial market.

↭ Violation of REH?
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Learning to Forecast Experiments

↭ Cleanly elicit expectation formation in the Lab
↭ Direct elicitation on price forecasts (not quantity decision)
↭ incentivized: earning = inverse function of prediction error

↭ profit = max{100 → 1300
49 (e2t ), 0}

↭ Price is a function of expectation
↭ financial market (positive feedback): price expectation → ↑ realized price →
↭ production market (negative feedback): price expectation ↑ → production

↑ realized price ↓



5/33

Typical Interface of a Positive-Feedback LtFE

↭ 6-10 subjects in each market, 40-65 consecutive periods

↭ subject play the role of professional forecasters, payo! function is a inverse
function with prediction error

↭ no knowledge on DGP (e.g., p(t) = 1
1+r (p̄

e(t) + d) + et) : know d , r but
not p̄e(t) = play with the market
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Main Results

↭ They do not start from REE.
↭ Whether they learn the REE depends on the feedback system.

↭ robust against several deviations from the aforementioned baseline design
↭ #participants in each market (e.g., 100), price vs. quantity prediction, SR

vs. LR predicion, price vs. return prediction
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Motivation for Chapter 2

Is there any way to reduce bubbles/volatility in the positive-feedback

markets?

↭ One primary di”culty for financial forecasting (Thaler, 2015)
↭ “This game is identical to Keynes’s beauty contest: you have to guess what

other people are thinking that other people are thinking.”
↭ Theory of mind: the capacity to infer the intentions of others or ‘the market’

↭ In human language
↭ Why REH does not hold?: Analogy of Centipede game.

↭ Mistakes leads to Pareto improvement: We all benefit from making such
mistakes.

↭ Things that really matter: get out of it before others decide to “quit”.
↭ when?

↭ Ability to infer others’ intention are supposed to matter here!
↭ strong case: high ToM ↑ smaller bubble, refer to DGP
↭ weak case: at least high ToM ↑ better coordination in forecasts
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What we do

↭ Position: clean identification on whether high ToM = better asset market
↭ When a market is filled with all High-ToM forecasters, will there be:

↭ Less bubbles / Crashes
↭ A less volatile market
↭ better coordination
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The role of ToM found in literatures (all good!)

↭ Quick summary on what have been done:
↭ Corgnet et al. (2018): Individual level ToM vs. individaul trading profit in a

Plott and Sunder (1988) setup
↭ We look at whether a market with higher ToM will form smaller bubble.

↭ Bruguier et al. (2010); Corgnet et al. (2018; 2020): forecasters’ ToM vs.
forecasting performance in other financial market experiment
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Design: Markets contain subjects with similar ToM levels

↭ Eye gaze test (Baron-Cohen et al.,1997)
↭ Used in Corgnet et al. (2018); Bruguier et al. (2010); Hefti et al. (2018)
↭ Others use Heider’s test or at least 23 di!erent tests.
↭ Eye gaze: easy to implement in zTree; follow the setup of the seminal work

of Corgnet et al. (2018)

↭ Rank subjects by their ToM scores within each session and build four
groups based on these scores.

↭ Compare the groups with the highest average scores (High-ToM group:
rank 1-6) to the lowest average scores (Low-ToM group: rank 19-24).
↭ Allow the interaction between the subjects with similar ToM levels
↭ Such composition of markets has been applied on cognitive ability

(Bosch-Rosa et al., 2018) or the propensity to speculate (Janssen et al.,
2019)



11/33

Balance check

↭ Cognitive Reflection Test (Frederick, 2005) and abbreviated Numeracy
scale (Weller et al., 2013)
↭ Analytical and mentalizing capabilities are critical to explaining the

individual trading behaviour (Hefti et al., 2018).
↭ CRT a!ect price/expectation dynamics in both LtOE (Bosch-Rosa et al.,

2018) and LtFE (Zong et al., 2017) settings.

↭ Gender
↭ Females have higher empathy than males and score higher in the Eye Tests

(Baron-Cohen et al., 2005).

↭ Given balanced result
↭ Only control the demographic variables when conducting individual-level

analysis, but not on the market-level analysis.
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Realized Market Price

Figure 1: Realized market price in each of the individual markets in six sessions (grey
lines), fundamental value (REE, in blue dotted line), and average value of realized
market price (black line)
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Result 1: ”Bubble” Measures in Stöckl et al. (2010)

↭ On the aggregate level, Low-ToM group forms a 40% larger bubble than the
High-ToM group; On the individual-market level, some heterogeneity of markets
within the same treatment group is observed.

Observation 1: Although the High-ToM group forms a price bubble about 40%
smaller on the aggregate level, there is no significant di!erence in price deviation from
REE between Low- and High-ToM markets.
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Result 2: Impact on Market Volatility

↭ On the aggregate level, Low-ToM group reveals a more considerable price
variability;

↭ On the individual-market level, some heterogeneity of markets within the same
treatment group is observed.

↭ Consistent result using only last 10 and 25 periods (i.e., allow for learning).

Observation 2: Although the price variability is 35% smaller in the High-ToM group
on the aggregate level, there is no significant di!erence in the price variability between
Low- and High-ToM markets.
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Takeaway

↭ Not much.

↭ We find the price bubbles are smaller and price are less volatile in
high-ToM markets.

↭ ... but the di!erence is not statistically significant.

↭ Consistent result when including intermediate ToM groups.
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Reply to Examiner

Possible extensions:

↭ Mix people with di!erent ToM skills.
↭ Market with → heterogeneity in ToM are better: those with Low ToM may

learn from those with high ToM

↭ Elicit ToM and CRT with di!erent measures.
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Result 3: Coordination of Price Expectation

↭ On the aggregate level, High-ToM group coordinates better; On the
individual-market level, some heterogeneity of markets within the same treatment
group is observed.

Observation 3: Although the High-ToM group coordinates better at about 75% on
the price forecasts on the aggregate level, there is no significant di!erence in the
coordination of price expectation between the Low- and High-ToM markets.
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Reflection

Why ToM does not have impact on expectation coordination and price

convergence to REE?

↭ Such that the ability to infer others’ intention should at least lead to small
dispersion in expectation?

↭ Hypothesis (proven later in chapter 3): the interface / design distracts
them from inferring others’ intention (expectation), but make their focus
to switch to price movement / pattern recognition (they are paid on
prediction accuracy of price!).
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