Evidence of General Economic
Principles of Bargaining and Trade
from 2,000 Classroom Experiments

Po-Hsuan Lin, Alexander L. Brown,
Taisuke Imai, Joseph Tao-yi Wang,
Stephanie W. Wang and Colin F. Camerer

Double Auctions/Ultimatum on MobLab



» Test Many Places with Standard Design

» Budget/Time Constraints Limit Scope

» Qosterbeek et al. (2004): (Lack Standard Design)
Meta-analysis of ultimatum game

» Roth et al. (1991): (Fewer Places)

Jltimatum game and market game in 4 countries
» MobLab: Ultimatum Game/Double Auction

» Data From 10 Regions/Countries

» Online Classroom Experiment Platform

Double Auctions/Ultimatum on MobLab




Cons:

1. Most are not incentivized by money
Other incentives: Class Grade, Internal Motivation

2. Students in courses NOT representative
But exactly as Chamberlin (1948) and Smith (1962)
» Pros:
1. No Publication Bias
2. Demographic Variation: 10 regions/countries
3. Exact Same Interface/Language/Design

Double Auctions/Ultimatum on MobLab



Double Auction:

BUYER Order Book >

°3.00
Value 1.32
Oranges 1 2.25
Earnings  °0.91 )
51.50 m
%0.75
0 30.0s 60.0s 90.0s 120.0s
BIDS ASKS
*0.30 *0.76
& o

Buy at Lowest Ask

Double Auctions/Ultimatum on MobLab



Double Auction:

SELLER

Cost
Oranges
Earnings

3.00
*0.55
3 2.25
*0.00 '
*1.50
*0.75
0
Profit
0.52  po3

Order Book >

30.0s 60.0s 90.0s 120.0s
BIDS ASKS
$1.49 1.77
$1.42

Sell at Highest Bid

Double Auctions/Ultimatum on MobLab



Game Instructions

&7 2018 MobLab, Inc.



Groups of 5 sellers and 5 buyers.
Trade to maximize your profits!

Orange producer,
selling oranges

©)

Hungry consumer,
buying oranges

©

MobLab, Inc.




Bids are offers to buy

SELLER Order Book >

Current B/bS and
ASKS

@ Sell at Highest Bid

MobLab, Inc.



Submit an ASK using the slider, or Sell at Highest Bid

SELLER Order Book >

*3.00
Cost *0.65 52.25
Oranges 3/3
Earnings *0.00 $1.50
Q0
*0.75
0:10 0:20 0:30 0:40
BIDS ASKS
2.26
*1.10 2.98
0.77 --

=)

& 2018 MobLab, Inc.



Seller’s Profit = Sale Price - Cost of Production

SELLER Order Book »
53.00 !
Cost £0.65 52.25
Jranges |/
Earnings *0.00 1,50
QO o
0.75 n
0:10 0:20 0:30 0:40

Profit BIDS ASKS
0.00 )06
1.10 2.98
° b ° \077 -

@ Sell at Highest Bid

& 2018 MobLab, Inc.
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Submit a BID using the slider, or Buy at Lowest Ask

BUYER Order Book >

*3.00
Value £1.38 52.25
Oranges 0/3 m
Earnings *0.00 150 =

0:10 0:20 0:30 0:40
BIDS ASKS
0.85
*0.66 *0.86
*0.32 '0.99
Buy at Lowest Ask

& 2018 MobLab, Inc.
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Buyer’s Profit = Value of consumption - Purchase Price

BUYER Order Book >

*3.00
225
Ooranges )/
Earnings *0.00 "1.50 @
‘0.75
0:10 0:20 0:30 0:40
BIDS ASKS
*0.85
*0.66 *0.86
*0.32 '0.99

o EItm

& 2018 MobLab, Inc. 12



e Someone uses

A Buyer places a

« A Seller places an

When does a transaction occur?

Buy at Lowest Ask Sell at Highest Bid

__ = than the lowest outstanding Ask

lower than the highest outstanding Bid

ASK

MobLab, Inc.
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As a seller, what is your profit if someone accepts your ask
of $1.24?

SELLER Order Book >

*3.00 |
Cost @ 52.25
Oranges
Earnings *0.00 $1.50 |
»v, '’ ‘0.75 |
(&% >
‘."/1;’ \ ; 3 - 2 :
-~ 0:09 0:18 0:27 0:36
BIDS ASKS
*1.03 1.62
*0.51 2.10
° *0.30

Sell at Highest Bid

Sale Price — Cost =

&7 ©2018 MobLab



As a buyer, what is your profit if you

“Buy at Lowest Ask”?

BUYER Order Book »

$3.00 |
Value £1.38 225 |
Uranges U
Earnings *0.00 150 | J——
1_\_’,.‘:1'_-':‘. r I
‘0.75 | e —
0:12 0:24 0:36 0:48
BIDS ASKS
'0.34
’0.23 *0.90
*1.03

Value — Purchase Price =

&7 ©2018 MobLab



MobLab Double Auction:




MobLab Double Auction:




MobLab Double Auction:




MobLab Double Auction:




MobLab Double Auction:




MobLab Double Auction:




Canada
(1,664)

West
(2,218)

# Observations in Double Auction
(Market x Period) N=9,023

England

(320) i

Spain

W

North East

(1,038)
Midwest
B 2500-3000
2000-2500
1500-2000
1000-1500
500-1000 o
B 100-500 olingapore |
B <100 (44)
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» Ultimatum: Default pie size is 100

} 82% used thIS S Market Configuration
» Double Auction: P
» 5 buyers, -
112 — -
» 5 sellers, _

Price
100

» each player has
3 cost/value
» 36% used this 3

T T T T T T T
i 3 5 7 9 11 @ 15

Quantity
Double Auctions/Ultimatum on MobLab




Instructors Frequently Shift S-D when Teaching

150
125
(4b}
2 100
o
75 -
50 -
1 5 9 13 17 21 25
Quantity

Double Auctions/Ultimatum on MobLab



Excluded
Original Market #228 vs. Outlier Market #1750

‘o
= o
- -
/ R
R © -
1 5 9 13 17 21 25 1

Double Auctions/Ultimatum on MobLab




Original Market #228

Supply/Demand Chart

$0.50

£0.00
0

Units

Equilibrium P: $1.00 Equilibrium Qty: 25

2026/3/31 Double Auctions/Ultimatum on MobLab Joseph Tao-yi Wang



(Didn't Occur)

Intended Shift in Suppl

Supply/Demand Chart

6 9 1215 18 21 24

Units

Equilibrium P: $1.15 Equilibrium Qty: 18

2026/3/31 Double Auctions/Ultimatum on MobLab Joseph | ao-yi Wang



Outlier Market

Supply/Demand Chart

§12.00
$9.00
$6.00
$3.00
$0.00

Units

Equilibrium P: $1.36 Equilibrium Qty: 2

2026/3/31 Double Auctions/Ultimatum on MobLab Joseph Tao-yi Wang



Original Market #228 vs. Outlier Market #1750

150 1

| I

900{ | ,JJI
; r—
. r_r_j‘

[ 600 1 ﬂj—r

: o

300 1 4:'_“—_‘(_"'—!

z [_-
1 5 9 13 17 21 25 1 5 9 13 17 21 25
Quantity Quantity
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_ Mean Error Deviation
Double Auction (5,809 Markets) (MED):

MED & - Accuracy 0.070  (0.280)

Smith's o - Fluctuation ~ 0.279  (0.294) 5 _ 1 i P, — Pogp
Efficiency 81.5% (25.8%) Q= [Ice
Ultimatum Game (6,505 Pairs)
Proposal Offer 36.82 (18.16) Smith’s Alpha:
Acceptance Rate 64.0% (48.0%

)
\/é Z?:l(PQ‘ — Pog)?
le p—
PcEg

Double Auctions/Ultimatum on MobLab



MobLab Double Auction: Lin et al. (2020)

Market configuration Period 1 Period 2 Period 3 Period 4
P 200 -

More Variation in Period 1!

Real Time Trade Prices

150 -

e - - e e e e e e

100

50 -

(Averaged by Region)

llllllll 1_T1_TT_T1*Q

1357 9111315 1 14 1 13 1 14 1 14




Double Auction:

# obs.
-
400

m 300
S 41 200
(0
b 100
T -
c
%
3  2- o
= » But Deviations
O
- more likely under-trade

L L} L)

Log(equilibrium trades)
Double Auctions/Ultimatum on MobLab



MobLab Double Auction:

» Negative Relation Between:

» Smith's « il s
» Converge from 20.6% 0.75 -
to 8.6% (in 25 rounds) -
o _45050
» Efficiency z
» Stable at 92% .
» Benchmark: 0.00{_ | , . .
: s .50 % 4 1.00
» Ketcham et al. (1984) T cndeey

Asymptotic Smith’'s a = 5.9%; Efficiency: around 95.89%



MobLab Double Auction:

yie = (1/1)X; '@-I- (1— 1/t)@+ €it s

» as In Noussair

et al. (1995) 1t

» 1st Trade:
» On average -0.2;
15.3% above CE

N L SEL LS E DL 2
— O O O .AY . o O o
(t— 1) (\“9\' '@ o (Oc)(\ 'oé\ o,d(,\ R 6\\0 (Qrbo .®9®®Q®e’o O‘@@é\
5 BRSSP e o
» Converge to: & MO
VWO &

» 1.7% above CE
Double Auctions/Ultimatum on MobLab



MobLab Double Auction: Seller Rank-Order Correlation

Density

(C) pSeller = 0.018

2.0 - Period 4+
Period 1-3
L ower Cost Sellers
1.5- Trade First
1.0 1
0.5
0.0 T —
-1.0 -0.5 0.0 0.5 1.0

Corr (seller cost and transaction order)

Double Auctions/Ultimatum on MobLab



MobLab Double Auction: Buyver Rank-Order Correlation

(V) pBuyer = -0.539

B
20 - Period 4+
Period 1-3
5 1.5+ Higher Value Buyers
? Trade First
© 1.0
a
0.5+
0.0 S o
10 -0.5 0.0 0.5 1.0

Corr (buyer value and transaction order)

Double Auctions/Ultimatum on MobLab



MobLab Double Auction:

Lagged price change

)
.
- S - - - - -

Price change

Double Auctions/Ultimatum on MobLab

# obs.

10000

5000



MobLab Double Auction:

Pseller

Psuyer Perice

Double Auctions/Ultimatum on MobLab




MobLab Double Auction:

> D 1.04 : 1.0 -
_ 05 Ty 05{( ™
Wilson  § g — ) B o= —
(1987) sl o]
» AN: 404 A0
Friedman -1.0 =05 0.0 0.5 1.0 -1.0 =0.5 O.F) 0.5 1.0
Pbuyer Pprice
(1991) 104 |
0.5 '
o .
4 Zl ff R v --Against nature
0-intelligence™°| ® ). fbnpator ey
=1.04 }

10 =05 0.0 05 1.0

pbuyer



Robustness:

a

1.0-%: | o o © 1.0 {®2mag o S
J— ’ O LY N, ®
(N — 172) 05{6% oo )i o C”>o.5 3 Y
Favor £ oof=--=-q------ §j o0 e 2
AN/MA! -054" = . 0.5 :
<@)-1O0fe____ | - o 404 4
(traders=6) -1.0-0.5 0.0 0.5 1.0 -1.0-0.5 0.0 0.5 1.0
Small markets — Power=-0686 | Porce = -0.434
b 10"[] !
(N = 455) os4 -
S i 2
Favor & 07 "&ii ] ) &
ZIl T I
04 . 1 o1
(traders=36) -10-0500 05 %0 -1.0-050.0 0.5 1.0
Pbuyer = —0423 Pprice = -0415

Large markets

-~ Against nature

1.0 -
0.5
0.0 4
-0.51

=1.0 1

Pty ORI | S

~1.0-0.5 0.0 0.5 1.0

1.0 -
0.5 1

0.0t

-0.5 1
=410

pbuyer

-1.0-0.5 0.0 0.5 1.0

Mutual adjustment-*-Zero intelligence

Double Auctions/Ultimatum on MobLab

pbuyer



MobLab Ultimatum Game:

You and a player are dividing a stack of coins. If the other player rejects your proposal, you
both get nothing. How much will you offer?

Drag the slider to

propose an offer

$0

OTHER

Press submit

to finalize ble Auctions/Ultimatum on MobLab



MobLab Ultimatum Game:

You and a player are dividing a stack of coins. If you reject the other player's proposal, you
both get nothing.

Will you
pla

Accept the | Reject the
proposer's | proposer’s

$55

OTHER

Double Auctions/Ultimatum on MobLab



MobLab Ultimatum Game:

# Observations in Ultimatum Game
(Pair x Period) N=10,507

England
(571)
Spain
Canada (562)
(1,057)
North East
(1,431)
Midwest . j
B 2500-3000 TJODC]H
2000-2500 (209)
1500-2000
10001500
Sy Singapore.
B <100 (226)

Double Auctions/Ultimatum on MobLab



MobLab Ultimatum Game:

# of Groups Total Pie Avg. Offer Avg. Accepted Offer Avg. Rejected Offer Mode Offer Rejection %
5 100 33.20 39.00 10.00 10 20.00

Ultimatum - Frequency Histogram

[

]

oo w
o O O O O O o o o O O

O~

Frequency of Offer (%)
[83]

40
2
2
1 —
T
0 1- 11- 21- 31- 41- 51- B1- 71- 81- g1-
10 20 30 0 50 B0 70 80 [oT8) 100
Amount
% Rejected % Accepted

Ultimatum /Double Auction



MobLab Ultimatum Game:

Frequency of Offer (%)

# of Groups Total Pie Avg. Offer Avg. Accepted Offer Avg. Rejected Offer Mode Offer Rejection %
11 100 37.95 49.75 30.57 50 63.64
Ultimatum - Frequency Histogram
100
90
80
70
60
50
40
30
20
10
0
0 1- 11- 21- 31- 41- 51- B1- 71- a1 1-
10 20 30 40 50 B0 70 80 g0 100
Amount
# Rejected “% Accepted

Ultimatum /Double Auction



MobLab Ultimatum Game:

X 0254

One shot
Repeated
0.20 - |
» Focal Points:
’5045 » Multiples of Tens
S 0.10 » Most Frequent:
M » Equal-Split
0.05 - "
wﬂd{ » Cluster at 0
0.00 \ ' ““ﬂ'” hoon 4
0 25 50 75 100
Offer

Double Auctions/Ultimatum on MobLab



Ultimatum Game in the Lab:

; 0.25-
» Roth et al. (AER 1991)
ad » Yield similar results
2 0.15 | Except cluster at 0
S 0.10-
0.05 - JL
o.oo-—»——”-nﬂ-nﬂ {”“f" . —

0 25 50 5 100
Offer

Double Auctions/Ultimatum on MobLab



MobLab Ultimatum Game:

g Q=i fos wommnagas wisi S i g S Sk SSE ShE Wi
2 o |
=
O =3- !
©
£
O &
@ —6- &
=

=0 Baseline: Principles of econ (40.04%)

"
'\C}O \‘Q@ 00(\ Qo@ 00(\ Od
& @) @ 2 2 \&
((‘b. @‘9. \\-<<\ " ¥
& QO P

Double Auctions/Ultimatum on MobLab



MobLab Ultimatum Game:

>

Acceptance rate
O O O
N (&) ~
(&) o @)

O

o

S
1

1004

=== (One shot L~
Repeated : =30
i » 20% Jump at 50
: » Bigger in Repeated
i Game than 1-shot
; 26.2% vs. 16.3%
25 50 75 100
Offer

Double Auctions/Ultimatum on MobLab



Ultimatum:

1
|

8
l

.6
1

» 20% Jump at 50

» Bigger in Repeated
Game than 1-shot
26.2% vs. 16.3%

I 1 | I
0 2]0 410 60 80 100
Proposal Offer from Proposers

4
1

Mean Acceptance Rate (Responder)
2
|

0
1

O One-Shot Game Repeated Game

Double Auctions/Ultimatum on MobLab




Ultimatum:

, 100"‘ ® o ® © etm oe e o ® 7 a0 ©
v
P ©
&L !
2 0.75- s ON
L . % :
) - I ,
e | - » Roth et al (AER91"):
& 0.50 - vo o /0® | .
5 P ! Jump at 50 is
3 Ve | Not Significant
L0254 Y :
|
|
OOO- ® © ] @ ) ® ; ®

0 25 50 75 100
Offer

Double Auctions/Ultimatum on MobLab



Ultimatum:

8
|

.6
L

4
L

1
|
I
I
I
I
I
I
I
I
I
I

2
|

i » Drop after 50 Not
| significant in both

Mean Acceptance Rate (Responder)

| I

0 20 40 60 80 100
Proposal Offer from Proposers

O One-Shot Game Repeated Game

Double Auctions/Ultimatum on MobLab




Ultimatum:

1
!

8
I

.6

» 16.5% Jump at 50

» Bigger in Repeated

| Game than 1-shot
- 21.8% vs. 10.6%

0 20 40 60 80 100
Proposal Offer from Proposers

4

Mean Acceptance Rate (Responder)
2

0
1

© One-Shot Game Repeated Game

Double Auctions/Ultimatum on MobLab




MobLab Ultimatum Game:

Responder’s Reaction Time in One-Shot Games

v | I e
(QV 1
|
~ : P
q) ]
2 |
(@]
%LO - —~r, : L O
" A : |
()
1= |
Fo | |
= T H
i :
S |
(O]
.. \ : Y
I
. | . .
» Take Least Time when Facing Equal-split
O l - O
0 20 40 60 80 100

Proposal Offer from Proposers
Double Auctions/Ultimatum on MobLab




MobLab Ultimatum Game:

|
51" Clear Separation for!Accept vs. Reject
@ I
|
o 12- :
(T) l /
© |
S |
s 97 ! ‘
O |
0
6- == Accept :
- Reject :
0 25 50 75 100

Offer

Double Auctions/Ultimatum on MobLab



MobLab Ultimatum Game:

» Find Syllabi online (1,772 out of 10,507 observations)

» Classity incentives for 58 out of 490 sessions
1. Course Points (n=355): Performance as grades

2. Participation (n=553): Participate in enough  [Exp/Beh Econ
3. No Incentive (n=756): None of the above _— QUS-South

» Compared to 1-3, Real Money (n=108) had: SLAC
» Much more 50-50 (More than Double!)
» Average Proposal 47.22 (>34.00-39.17 of others)

» Acceptance rate = 91.7% (>61.8-67.3%)




MobLab Ultimatum Game:

a No incentive (N=756) b Participation (N=553)
0.8 4 | n—— - F1.00 0.8 1 | -1.00
| 1
jump = 0.271 / jump = 0.163 : -

0.6 1 : -0.75 2 0.6 3 -0.752
| O A o
2 g T 2 ' o
.~ ' — —~ 1 —
€ 0.4 ' 0508 £ 0.4 ' £0.50 5
© ' o) Q | )
(@] | [} o | @
; ) o)
-0.25@ -0.25®

T —-0.00 X i T ~ ﬂ 0.00

0 25 50 75 100 0 25 50 75 100

o ) o » No 49 vs. 50!

c Course credit (N=355) Real money (N=108)
0.8 1 - +1.00 0.8 1 . -1.00
jump = 0.199 : jump =-0.066 ¢
0.6 1 F0.75 2 0.6 1 F0.75 2
| Q / O
2 ' 5 = 5
b7 ! o D [
504‘ ' -0.50 5 c 0.4 - -0.50 5
1 o o) / 0O
(@] ' @ (] b @
’ g 8
0.2 F0.25® 0.2 O 10 20 30 -0.25®
, , , " un
0.0- : +L0.00 00lp—1> L1 R 110.00
0 25 50 75 100 0 25 50 75 100
Offer Offer
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Ultimatum:

» Heterogeneity 401 I’=86.61

from variation + +
o
between & +

_ £ 351---- “+“+""' """"""" ‘+‘
regions = 2
0 5
» 86.61% S 2o ®
» Game Theory: ﬂ
74.0%
» Non-Game 2k | All From Game Theory Classes
Theory: 57.0% MU A
N IRS > P L O & & P 9 PN
) O 6\ O
» [77.31, 92.10] S

Ultimatum /Double Auction >Lab




Ultimatum:

(@)
(00)
1
N
|
N
N
©
(0]

&
o
1
®

nconditional acceptance rate
=
\l
T 1
|
|
|
|
|
|
|
|
@
I
|
@
|
.
o
|
_:._
|
——
:
I
1
|

£ 05-
» Heterogeneity fromlL—

e S DD D DS @ A
variation ween & P F L ¥ L F L0
ariatio bet eeo f S L o S $ &
regions = 42.98% ~ < SR e"‘\ o ®

V)
» 95% CI: [ 0.00, 72.69] N

Ultimatum /Double Auction >Lab



Ultimatum:

-0.51 1°=30.63
>
S
=
3
-1.0-
= o
.% @
% @
(®)) i3
g -1.5--------;--5--‘--0--—----------+-
(@)
5 o ¢
S
_ -2.0-
» Heterogeneity from

X\

variation between N 2 &
. ¥ @R KRS LS P
regions = 30.63% < ¢ T Ve S & O
S
» 95% Cl: [ 0.00, 66.85] S

Ultimatum /Double Auction >Lab



Double Auction:

» Heterogenelty
from 8 027
. . Q.

5 K
variation % 0_00________'__¢__+__¢__+__¢_____ le--
between ¥

. ie; 4
regions &2 .95 - ©
= 27.28% ¢
2 -0.50-
» 95% Cl: 075 - 2=27.28
[OOO, 6505] (.b\(\ (§® \g&(\ @é\. O ‘bo} (\(b (bbfb (b(\ @a} {Z>\
R KL P CO@ P L F P

Ultimatum /Double Auction >Lab



Double Auction:

» Heterogeneity
from S
. S 025
variation
©
between  _ ® ¢
regions & + ¢
OO0+ - -0--90--¥--F--F - |- -- --4-} @-
= 18.16% < v v +
=
» 95% Cl: ~0.25 2=18.16
> N 06(@@0 P e

Ultimatum /Double Auction >Lab



» MobLab Data from 2000 Classroom Experiments
» Standard Design, Many Places, but Obscure Incentives

» Ultimatum Game:

» Extremely high frequency at Equal-Split
» Offer at 10s (Natural Focal Points)

» At 50-50:
» Acceptance jumps 20% (to 94%)
» Response time on average 8.9 seconds (shortest)

Double Auctions/Ultimatum on MobLab



» Double Auction Markets:
» MED, Smith’s alpha and Efficiency all converge to CE
» Negative price change autocorrelation (-0.457)
» Transactions happen in order of Values/Costs

» Heterogeneity: Use meta-analysis techniques
» Higher between-region variance

» In proposal offer than acceptance

» In ultimatum than double auction

Double Auctions/Ultimatum on MobLab



» UG: Do Incentives Matter?
» Found 58 Syllabi online (out of 490 sessions)
» Separate Real Money from
» No Incentives / Participation / Course Points

» More 50-50, High Acceptance, Can't see 49 vs. 50

» DA: Does # of Traders Matter?

» Similar AP Auto-Corr.
» Transaction Order closer to ZI in Large markets

» Transaction Order closer to MA/AN in small ones
Double Auctions/Ultimatum on MobLab




1
H oreer

Ultimatum /Double Auction >Lab



» DA: Experience (Little Learning Across Periods)
» AP Auto-Corr., Transaction Order, # of Trades

» DA: Loss Trades (No Effect)
» AP Auto-Corr., B/S Rank-Order Corr.

» DA: Accepted Bids/Asks (No Effect)
» AP Auto-Corr., B/S Rank-Order Corr.

» UG: Regional Difference?
» Little Difference in Proposal Offers, Acceptance Rates,...

Ultimatum /Double Auction >Lab



Period 1 (N = 5,498)°

> Ppuyer — -0.543

> Pseller

Period 2 (N = 1,868)
-0.536, — 0,006

> pBuyor —

ar

Pse

ar

Psat

0. 527

-05

"10 T T { T T
-1.0-050.0 05 1.0

_ > Pgeiter. = 0.500
Period 3 (N = 686) ©
> pBuyor = -0.534 : :%g
o= 0.049 4 pSeller 0517

Peribd 4+ (N = 440)
> pBuyeI = -0. 506]?—0015

> Pgeler

b

Psetier

1.0
0.5
0.04
-054

-1.0

0. 472

Robustness: Some Learning?

W-:-
-05 .‘o“" 9

-1.04+

-1.0-0.500 05 1.0
Pbuyer

pbuyer

-1.0-0.500 05 1.0

phuy(el

-1.0-0500 05 1.0

pbuyer

1.0

y 05
3 oo
- -051¢ 5
-1.04% ; -
-10~= 0500 0.5 1.0 -1.0-0500 05 1.0
P; rice Pouyer
1.0
. 05
3 00
~ -05
-1.0 ————— : :
-1.0-0500 05 1.0 -1.0-0500 05 10
Pprice Pbuyer
1.0 1.0 '
; 05 :’;' . 05 I !
§ 004ETEESA - 2 00 7sllemRad- - - - - -
-0.5 ' -05 )
-1.0 -r—a--"rvtQ—r— -1.0 4"
-1.0-0500 05 1.0 -1.0-0.5 0.0 0.5 1.0
Pprice Pouyer
104, 2 1.0
5 0.5+ ,‘,*- : g 051
3 00 PR .. £ 0.0 s 4o - - - -
~ -0.51 ; ~ -05- &‘
-1.0 -1.0 57

-1.0-0500 05 1.0 -1.0-050.0 0.5 1.0

ppnce pbu yer

DOU ble -~ Against nature -+ Mutual adjustment-+-Zero intelligence



Robustness: Little Learning!

Log(observed trades)

Log(observed trades)

“l#e= Period 1 .7

4 -
-
2 -
- R?=0.779
04 .= N =5793
0 2 4 6
Log(equilibrium trades)
61 # obs. P » d 3 L7
& erio .
75 -
¥ >
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Drop All Loss Trades? No Effect!
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Look at only Accepted Bids? No Effect!
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at only Accepted Asks? No Effect!
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