(-\ Reward, Risk and Ambiguity in Human Exploration:
RINGETON A Wheel of Fortune Task

Cohen

Geana™, R.C. Wilson, ..

INSTITUTE
Introduction Model and Analysis
How does environmental uncertainty|  Estimate and update distribution of “?” MOAEQ?XPIOI;%ESP in longer horizon
influence exploration? Choose based on value of the two wheels (AV) §} 1 Higher ambiguity bonus
. |Value of Wheel 1: | for long horizon (H5)
Sources of uncertainty: g W = N ¥ L/
d . d g Vi = H uncovered M covered | ottt
(expecte uncertalnty) all . i’:’ | Choice: ol ' ' e More overall exploration
(unexpected uncertainty), ¢ | ’ 1 Ao S ot TS than HI
: ——— P(Wi) B 1 4+ e—PAVW; S | T | ‘
Typ es Of GXPIOI‘ athﬂ: Difference in Mean Reward (Ambiguous - NonAmbiguous) % | | |
and R l s B 1 I8 1F Similar overall exploration
esults ' i ! | across risk levels
Separate roles of risk and ambiguity | Choice curves shift with risk level

in human exploration? Ambiguity No Ambiguity

Wheel of Fortune Task

Trading oft ditferent types of exploration?

Horizon 5
14

1111

Decision noise increases

—
ma

r.J
P [y

P(Choosing Ambiguous)

— a0 . with risk level (more for z 2 55 |
350 games -‘ ' | o | ' HS) 3 ) ' EE; |
. Horizon 5 ] 1 _ Control, Horizon 5, AmblgUIty bonus D o I D S
A 50 A 48 . .« s % 4 2 0 2 4 ¢ % 4 2 2 4 ¢ ) ) Risk Level Risk Level
COIltl'Ol. no amblgulty (Ambiguous - NonAmbiguous) [ﬂmhigumus-rimnﬁmbigumusl decre ases Wlth rlSI{ level 2 I I - I Huﬁzunl15 I I - I
!! l! Curves become tlatter Effect disappears for TI5 h
(more noisy) and shifted  yhen there is no Reduced ambiguity level | 3 g
PP e to t]?e H,ght (lels?) ambiguity correlates with increased 2 o Eﬁ
. ' : ambioultv-seekin : : : ] el
- mean of visible slices guity g) noise in H5. not in H1 e i
. variance of wvisible slices D‘ o
1SCUSSsI01

- number of “?”s
People are more exploratory at longer decision horizons (when information is more usetul)

Decision : number of Sp1ns Risk level influences choice — in the presence of ambiguity
(1-short horizon, 5-long horizon) Increased risk in the environment reduces ambiguity bonus, but increases decision noise

Trading off directed for random exploration: potential way to insure exploration despite risk

Information more usetul in long Aversion?

horizon
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