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Introduction

* Prediction markets are incentive-compatible mechanisms designed
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to elicit the personal beliefs of traders about a future uncertain event HA $ ‘ ﬁ “A ‘A‘ 1, Three sequences are tested with 5 traders of each type with constant informativeness
. : : : . (N = 5 per trade) and initial budgets B,. There are 25 successive market instances
and aggregate those beliefs into the market price Three sequences are tested with 500 traders of each type with unlimited budgets where agents trade, receive compensation, and update their budgets before proceeding
. icti iri to the next round.
Plll’edlctlcr::n rtr:arkets ‘|h£:Wi' been_ er_nplrlca_lly observ_ed to outperform 1) High Info (HI) First: ‘.“." “.‘ 388388
polls as they have built-in financial incentives and timely responses 1) Unlimited Budget (UB) First: 88888““‘“‘*
« We study the impact of traders’ informativeness, budget, and the 2) Low Info (LI) First: '“%Eﬁ%“‘ “‘ >
sequence in which they trade on aggregation properties and trader 2) Limited Budget (LB) First: mmﬁwg@@%g
compensation under a new prediction market design 3) Interleaved: %‘%‘E}"" %‘%‘%‘ 3) Interleaved: #86@“ 8@ 8*“* 8
» We report average compensation for each trader type (Table 1) and overall belief " + the ch | LB trader budaet . ds (Fig. 2) and
« We report the change in average rader budget over market rounds (Fig. 2) an
BaCkg roun d aggregation (Fig. 1) over each of the three above sequences and random ordering impact of internal ordering among the LB traders (Fig. 3) over each of the three above
Dirue Ordering 103 x (Avg HI) 103 % (Avg LI) sequences and random ordering
_ S | HI First 6.65 + 0.03 0.19 + 0.02
. T_he Bernoulli .probablllty distribution models an uncertain . 1 First 1772004 | 505003 = N
binary event with success parameter p o] ' Interleaved | 5.55 + 0.05 1.31 + 0.04 G N tateaved
f(xp) _ pL(l o p)l—:t:? for r € 0} 1 ‘A Random 5.60 £ 0.05 1.22 £ 0.04 %325_ % ’
ST _ _ | HI First 6.39+£0.03 | 0.17 +0.02 | &
« The Beta distribution is conjugate prior for the Bernoulli 050 LI First 1.77 + 0.04 4.79 + 0.03 5 y s
distribution success parameter and has pdf given by ‘ Interleaved | 5.49 + 0.04 1.04 + 0.04 " 2]
F(p:a, B) = F(a—l—ﬁ) a—1(1 — p)B-1 Random 5.48 + 0.04 1.07 + 0.04 - e e
P, &, I'(8) p p Table 1: Net compensations of HI and LI traders, averaged over all traders of each type and over 10* simulations “
Given a Be_’ta prior overp and a Sfam,ple of Bernoulli observations, LI traders receive higher compensation on average than Hi : : 10 ko o : : -
the Bayesian posterior update is given by traders when LI traders arrive first —
A N 16 1 LB First
qj =+ Z-i:l €L pm;\o.zs- Purve = 0.5 Prrue = 0.25 Poue = 0.5 o 'F:::L'Ef‘n““
1 / 40 4 A -- ;EE:;;: 40 4 = 40 40 & 2
" J‘ P(plx =1) 0 — | II'.\\"‘“. 0 . —"'.7 \\\\“‘ ) 0 ’/f\\?“-— 0 : f"j/h]i“"m : g 13 -
Prior Distribution Posterior Distribution 7 ,,f”)*“(mhﬂ - L J\ . 27 H,f‘\\& . f%ﬁ\\x,h 111
« The gamma and digamma functions are used in computing PaT R Ten s T e o erer e ee ToE e
StatiStiCS aSSOCiated Wlth the Beta diStribUtiOn and are given below Figure 1: Posterior probability density induced by outstanding shares averaged over 10* simulations 0 5 1MDarkEtRmE5 20 25
- - - - ) Figure 2: Change in budget of LB traders with an initial budget of B, = 2 (top left), B, = 5 (top right), and B; = 10 (bottom)
F(n) _ (n . 1)' Qp(n) _ dF(?’L)/d?’L f Z+ POSterlor dlStrlbUtlon (On averaQE) Converges to Ptrue iINn as eal"ly ? over roﬁnds1—gﬁ, averaged over 10* simulations?n.rith piuefu[ﬂfﬁ,[}ﬂg] ft:-rdiﬁe?en?tradernf:lerin;g,
- ' I'(n) or 1 < as 100 trades regardless of trader ordering

Growth in LB trader budget appears convex with non-monotonic
dependence on initial budget

Bernoulli Trader Model Beta Market Mechanism
LB Traders First LB Traders First
» We assume traders are myopic, risk-neutral, and rational « Securities and payoffs: The market has two securities with payoffs given gs- — Rownd=1 | 85 — Round=1
T 4 - ound = gﬁl- Round = 10
» Trader informativeness is modeled by N, the size of their private by In perye @and In(1 — prrye) When pyye € [0, 1], the true Beta forecast 534 . g2 53 ~- Round =25
sample of Bernoulli observations at each trade variable Corresponding to the Bernoulli success parameter, IS revealed %3' > %2'
uid c ; IHLH'."‘.':-.~:-.-=.....__._._._._._._._. E;: —
Z1;..., TN ~ Bern(p) « Outstanding shares and aggregated belief: The market maintains and ; . o i ; ; : .
 Traders may also have limiting budgets B, modeled by an displays outstanding shares n = N1, 1] which also corresponds to market UBT:Z?;SFH UBTZZZZSFM
additional constraint of using the largest observation sub-sequence belief given by Beta(p; a, ) wheren, = a —1,n, = f — 1. This gives us oot — found-1
of length k where worst-case losses do not exceed B expectations of the Bernoulli parameter and payoffs o founam e
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* Trades proceed as follows: ni # Trades # Trades

I . : . . . . Figure 3: Average number of datapoints used to make a budget-constrained trading decision by the first (left) and last (right)
- Trader samples from Bernoulli distribution according to their informativeness . . trader in the subsequence of multi-shot LB traders over 10* simulations with B, = 10
; L3N » Cost Function: This gives us the cost of a trade C(n,,0u,) — C(Mo1a), the
= : €I;
=1 1t

- Trader updates Beta posterior beliefs according to - rices of each security V,C(n), and is given b
' g 9 B =0+ Z;il 1 —x; P Y () J Y All LB traders can trade on more information in later rounds, though

- Trader purchases shares such that market posterior matches private beliefs C(J?) = In F(m T 1) In F(qz T 1) — In F(i’}l T 12 2) this increase is significantly larger for the earliest LB traders
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