Circuit Breakers with Uncertainty about the Presence
of Informed Agents: I Know What You
Know ... I Think
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This study conducts experimental asset markets to examine the effects of circuit
breaker rules on market behavior when agents are uncertain about the presence of
private information. Our results unequivocally indicate that circuit breakers fail to
temper unwarranted price movements in periods without private information.
Agents appear to mistakenly infer that others possess private information, causing
price to move away from fundamental value. Allocative efficiencies in our markets
are high across all regimes. Circuit breakers perform no useful function in our
experimental asset markets.

I. INTRODUCTION

This study examines the effect of circuit breakers on market behavior when agents
are uncertain about the presence of private information. In our experimental asset
markets traders know the probability that there is private information in the
market. We investigate whether market-wide trading halts play a useful role in
moderating unwarranted price movements in periods without private information.
These periods are particularly interesting because all trade is uninformative but
some traders may erroneously infer otherwise. If some agents mistakenly believe
that there is private information in the market, they may mimic others’ trading
behavior, drawing still others in and causing asset prices to spiral away from
fundamental value. Camerer and Weigelt (1991) provide some evidence of such
information mirages (see also Anderson and Holt (1997)). We investigate whether
circuit breakers dampen or prevent price movements away from fundamental
value, particularly in periods in which private information is absent.'

' We focus on market-wide mandated trading halts triggered by extreme market movements.
Other trading restrictions include the NYSE’s Rule 80A restricting stock index arbitrage, the
price limits commonly imposed in futures markets, and firm-specific trading halts called in
response to order flow imbalances or pending news releases.
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Limited empirical research examines the role of circuit breakers in markets
(Lauterbach and Ben-Zion (1993), Santoni and Liu (1993), and Goldstein and
Kavajecz (2000)) because such studies are replete with challenges.” It is nearly
impossible to isolate the effect of impediments to trade on market behavior
using archival methods. Stock prices and associated volatility change for a
variety of reasons that may or may not be related to shifts in underlying
fundamentals. Archival methods also are unable to ascertain what would have
happened in the absence of circuit breakers. Further, the NYSE circuit breaker
rule has been activated only once since being instituted. However, recent
research suggests that the probability of an extreme market movement is non-
negligible (Booth and Broussard (1998), Bakshi and Madan (1999)).> Thus,
significant issues remain unresolved.

With an experimental method we can control the distribution of information
across traders and time and conduct an investigation that cannot be completed
using data from naturally occurring markets. We are able to compare market
outcomes under three circuit breaker regimes: market closure, temporary halt,
and no interruption. Ackert, Church, and Jayaraman (2001) provide some
recent experimental evidence on the effect of a circuit breaker rule. In their
experiment, a subset of agents always receives private information about asset
value. By design, asset prices should move away from an uninformed expecta-
tion toward an informed one as information is disseminated. Ackert, Church,
and Jayaraman conclude that a circuit breaker rule does not inhibit price
movement toward the informed price, though agents advance trade in anticipa-
tion of a breaker being triggered.

In the current study, circuit breakers may have the beneficial effect of mitigat-
ing unwarranted price movements. In periods without a subset of informed
agents, asset prices should not deviate from the uninformed expectation. But
uninformed agents do not know whether others’ actions reflect informed or
uninformed trade, and they may incorrectly infer that price signals are informa-
tive. If agents mistakenly believe that others’ actions reflect private information,
circuit breakers may temper deviations from fundamental value. In this case,
circuit breakers may protect against large, non-information-based price
movements.

2 Other empirical research examines whether trading restrictions (e.g., firm-specific trading
halts and price limits) affect price volatility and market efficiencies. The results are
inconclusive. For example, while some researchers argue that trading restrictions reduce
volatility (Ma, Rao, and Sears (1989a, 1989b)), others find that volatility increases (Lee,
Ready, Seguin (1994)), and still others find little effect on the market in the long run
(Overdahl and McMillan (1998)).

3 Bakshi and Madan (1999) provide a theoretical and empirical investigation of the
economics of stock market crashes. Using a long time series of daily data on the DJIA, they
document that the probability of a daily stock price decline in excess of 5% is about 25%.
Booth and Broussard (1998) also investigate the stochastic behavior of large movements in
the DJIA and estimate the probability that a circuit breaker will be triggered. If the circuit
breaker is kept at its current initial level of 10%, it is likely to be triggered once every 6.38
periods (Table 3, p. 198).
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The results of this study indicate unequivocally that circuit breakers fail to
temper unwarranted price movements. In fact, breakers that trigger a temporary
halt appear to have a detrimental effect. Our data suggest that with a temporary
halt, price moves away from fundamental value in periods without private
information. This result may occur because a temporary halt provides traders
time for introspection, allowing them to dwell on irrelevant or unimportant
information (e.g., Tordesillas and Chaiken (1999)). In turn, agents may be more
likely to mistakenly infer that others possess private information. We do not,
however, find any evidence that circuit breakers affect trading volume in the
absence of private information. Allocative efficiencies in our markets are high
across all market regimes with or without a circuit breaker rule. We conclude
that circuit breakers play no useful role in our experimental asset markets.

The remainder of this paper is organized as follows. Section II provides a
framework. Section I describes our experimental design and procedures and
provides price and allocation predictions. Section IV presents empirical tests and
evidence on market dynamics with and without circuit breakers. Section V
provides discussion of the results and concludes the paper.

II. FRAMEWORK

A large literature examines whether asset prices efficiently disseminate and
aggregate diverse information. Grossman and Stiglitz (1976 and 1980) provide
a theoretical basis that suggests that equilibrium asset prices aggregate and
reveal private information. Experimental research shows that when a subset of
agents is known to be informed, asset prices reflect private information about
asset value (Plott and Sunder (1982), Banks (1985), Sunder (1992), and Ackert,
Church, and Shehata (1997)). But little research has examined market behavior
when the presence of private information is uncertain. As an exception, Camerer
and Weigelt (1991) conduct experimental asset markets in which some periods
include private information and all traders know the probability that a subset of
agents is informed in a particular period. They provide some evidence to support
the occurrence of information mirages. Over 47 experimental periods in which
private information is absent, 13 mirages are identified (or 27.7% of the time).*
Hence, experimental data suggest that in some instances agents overreact to
uninformative trades. In addition to the price-path dependence reported by
Camerer and Weigelt (1991), Anderson and Holt (1997) conduct experiments
in which subjects make sequential, public predictions and find evidence of
cascades.

In some theoretical models of behavior with asymmetric information, agents
infer information from previous behavior when decisions are made sequentially.
Importantly, agents may rationally follow the decisions of others, even though
4 Four mirages are characterized as sustained and nine as temporary. The distinction is

made on the basis of whether the mirage persists throughout the entire period or only part
of the period.



138 Lucy F. Ackert et al.

previous decisions are not necessarily based on superior private information.
For example, in an information cascade it is optimal for an agent to ignore
private information and follow the behavior of others (Bikhchandani, Hirshleifer,
and Welch (1992)).° Although ignoring private information can be rational,
inefficient outcomes may result (Banerjee (1992), Avery and Zemsky (1998)).
Most notably, if earlier decisions are based on incorrect private information,
subsequent decisions may be sub-optimal.

In our experimental markets, agents do not know whether others possess
private information, and they must appraise whether others’ actions reflect
informed or uninformed trade. Decisions are not strictly sequential as traders
interact when buying and selling in a double auction asset market. We investi-
gate the effect of circuit breakers on the resulting price behavior. In equilibrium,
price fully reveals private information and is equal to its fundamental value. If a
circuit breaker is triggered in our markets, agents must assess whether asset
prices are deviating away from or moving toward fundamental value. The
markets are designed such that, in the absence of private information, circuit
breakers are triggered when prices are deviating away from fundamental value.
Thus, triggering the circuit breaker stops, at least temporarily, unwarranted
price movements.

The unwarranted price movements we examine are disequilibrium phenom-
ena. In the sequential decision-making models of Banerjee and Bikhchandani,
Hirshleifer, and Welch, it is not irrational for an agent to follow the decisions of
others, disregarding private information. In our experiment price mirages
appear because of agent error. In a period in which no agent has private
information, traders do not know that prices are uninformative. As in
Camerer and Weigelt, a mirage results when agents mistakenly infer information
from prices when prices do not convey information.

We include two circuit breaker rules in our experimental design: market
closure and temporary halt. With closure, the market is shut down once a
breaker is triggered, which prevents any further departure from fundamental
value. With temporary halt, the market is interrupted and then restarted. The
temporary halt may provide for a cooling-off period or, alternatively, it may
exacerbate price deviations (i.e., introspection may reinforce beliefs that others
possess private information). We compare asset prices in markets with circuit
breakers to prices in markets that do not include any trading restrictions. The
design allows us to determine whether circuit breakers (1) temper unwarranted
price movements in the absence of private information and (2) affect the
occurrence of information mirages.

We also investigate the effect of circuit breakers on trading volume. Ackert,
Church, and Jayaraman (2001) report that agents advance trade in markets with

> Models of cascades proposed in the literature are applicable in numerous contexts. For
example, Welch (1992) provides an application to the IPO market. When IPO shares are
sold sequentially, imitation is optimal and cascades result because investors can learn from
the purchasing behavior of others.
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circuit breakers. We examine whether this result obtains in periods without
private information. For such a result, agents likely believe that asset value
differs from the uninformed expectation (i.e., agents mistakenly believe that
others possess private information).

In addition, we examine whether asset holdings are consistent with theory.
Importantly, Camerer and Weigelt (1991), Bossaerts and Plott (2000), and
Bossaerts, Plott, and Zame (2000) report that while pricing is consistent with
theory, certificate holdings are not. Camerer and Weigelt report that prices are
consistent with full revelation of information whereas trading patterns are
consistent with partial revelation. However, allocative efficiencies are quite
high even in the absence of private information and improve as traders gain
experience. We report the allocative efficiency of the markets providing a
measure of the extent to which certificates are held by the traders with the
highest valuation. Because circuit breaker rules, when triggered, reduce trading
time, allocative efficiencies may suffer.

III. EXPERIMENTAL METHOD AND PREDICTIONS
DESIGN AND OVERVIEW

We conduct nine experimental asset markets, each consisting of 15 periods. All
markets have eight traders who are inexperienced in that none participated in an
earlier session. Table 1 provides an overview of the experimental parameters. In
markets 1-3 trading is shut down on a permanent basis if a circuit breaker is
triggered (market closure). In markets 4-6 trading is halted on a temporary basis
if an extreme price movement activates a circuit breaker (temporary halt).
Finally, in markets 7-9 participants are free to transact without any threat of
a trading interruption (no interruption).

In each period, market participants trade certificates with one-period lives
and receive a common dividend for each certificate held at period-end. At the
beginning of each period, participants receive an index card that indicates the
dividend for the period or “000” (when uniformed). The instructions indicate
that, in each period, there is a 50% chance that two of eight traders will be
privately informed of the dividend for the period. The fraction informed each
period is reported in Panel B of Table 1. The presence or absence of informed
agents is not disclosed at period end.

PROCEDURES

At the beginning of each market session participants receive a set of instructions,
which an experimenter reads aloud.® Substantially all participants are master’s
students at Georgia Tech who have successfully completed a required finance
course or are currently enrolled in the course. The average compensation across

® The instructions are available from the authors upon request.
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Table 1: Experimental Overview

In Panel A, the table shows the market regimes used across the experimental
sessions. The circuit breaker rule that corresponds to each regime also is described.
In Panel B, the table presents the number of informed traders and the dividend per
period. The likelihood that two of eight traders are privately informed of the
dividend in a given period is 50%. The dividend per period is determined by
drawing from a distribution in which 3.50, 4.25, 5.00, 5.75, and 6.50 are equally
likely. Across all market sessions, half the traders pay a zero tax rate on dividend
earnings and half pay a 30% tax rate. Informed traders always have a zero tax rate.

Panel A: Market Structure

Market
Market Condition Session Circuit Breaker Rule
Market Closure 1-3 The probability of market closure is 90%

if the price changes 20% or more in either
direction. The probability of market closure
is 50% if the price changes by at least 10%
but less than 20%.

Temporary Halt 4-6 The probability of a trading halt is 90% if
the price changes 20% or more in either
direction. The probability of a trading halt
is 50% if the price changes by at least 10%
but less than 20%. Trading halts last 30
seconds; however, the breaker is relaxed
in the last minute of trading. That is, halts
do not occur in the last minute.

No Interruption 7-9 None

Panel B: Pre-selected Fraction of Informed Traders and Dividend Earnings Each Period

Period Fraction of Informed Traders Dividend
1 2 of 8 5.00
2 0 of 8 3.50
3 0of 8 4.25
4 2 0of 8 5.75
5 0 of 8 5.00
6 0 of 8 4.25
7 2 of 8 3.50
8 0 of 8 6.50
9 20f8 4.25

10 2 of 8 5.75

11 0 of 8 6.50

12 0 of 8 4.25

13 2 of 8 5.00

14 0 of 8 3.50

15 2 of 8 5.75
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the 72 traders in our markets is $31.82, which includes trading earnings, a $3.00
bonus if on time for the session, and $2.00 for completing a post-experiment
questionnaire. The markets take approximately two hours to complete.

At the beginning of each period, agents are endowed with two certificates and
$200 cash. In addition, they receive an index card, which indicates whether they
are informed. Further, agents are told whether they have to pay a personal tax
on dividend earnings. The tax varies across agents and periods. Agents are
instructed that, in each period, one-half of them (four out of eight) have a
zero tax rate and the remainder have a 30% tax rate. Whether a particular
agent pays a zero or 30% tax on dividend earnings in a particular period is
determined randomly prior to the market by the experimenters, with the con-
straint that informed traders always have a tax rate of zero. We vary tax rates
across agents to provide an incentive to trade.

Agents receive a dividend for each certificate held at period end. The dividend
is determined by drawing from a distribution of five dividends: $3.50, $4.25,
$5.00, $5.75, and $6.50. Each dividend is equally likely, so the mean payout is
$5.00. The dividend per period is randomly determined by the experimenters
prior to the experiment and the same sequence is used across all markets.” This
sequence is reported in Panel B of Table 1. The dividend is publicly announced
at period end.

The experimental markets are organized as double oral auctions. Traders are
free to make verbal offers to buy or sell one certificate at a designated price at
any time, and all offers are publicly announced and recorded. Outstanding
offers stand until accepted or replaced by a better bid or ask price. Short sales
are not permitted. If a circuit breaker is not triggered, all market periods last
four minutes. Participants are not informed of the number of periods to be
conducted.

In the markets without trading restrictions, agents are free to trade certificates
without interruption. In the markets with circuit breakers, trading may be
stopped or temporarily halted when there are large upward or downward price
movements in the market for a/l certificates.® Participants are told that market
movements are positively, but not perfectly, correlated with the prices of the
certificates they trade. Our circuit breaker rules are designed to reflect the fact
that actual rules tie interruptions in trading to movements in the overall market,
as measured by the DJIA.

After each completed transaction, the circuit breaker rule is evaluated. The
probability of a trading halt increases as the price moves away from $5.00, the
uninformed expected value of a certificate. The probability of a halt is 50% if

7 See Cason and Friedman (1996) on the benefits of using a pre-selected sequence.

8 Although the U.S. circuit breaker rule only calls for trading interruptions when there are
downward price movements, circuit breakers can be activated if there is a dramatic upward
price movement in some foreign markets. For example, the Russian stock market closed half
an hour early on January 1, 2000 as the RTSI-Interfax index soared 16.83% after Boris
Yeltsin announced his resignation (The World’s Markets: Moscow).
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the price moves at least 10% but less than 20% from $5.00. The probability of a
halt increases to 90% if the price moves 20% or more from $5.00. An experi-
menter determines whether trading is stopped or temporarily halted by drawing
a card from one of two decks. The first set has 5 (5) cards labeled “stop” (“go”)
and the second has 9 (1) labeled “stop” (“go”).

In the market closure condition, the market does not reopen until the follow-
ing period if a breaker is triggered. In the temporary halt condition, trading is
suspended for 30 seconds. After a suspension, trading resumes as before with the
circuit breaker rule for transaction price ranges centered on the last transaction
price prior to the trading interruption. A temporary trading halt, however, is
never triggered in the last 60 seconds of a period.

After the experimenter announces the period’s dividend, traders calculate
their cash balance by multiplying the number of certificates held by their
after-tax dividend and adding their earnings from certificate holdings to their
cash on hand. Certificates and cash are not carried forward across periods. Each
trader’s endowment is reinitialized at the start of the following period.

At the end of the experiment participants are paid in cash. Trading profit is
converted to take-home earnings by multiplying profit by 20%. While the
experimenters finish the paperwork, participants complete a post-experiment
questionnaire. The questionnaire allows us to gather general information about
the traders and how they viewed the experiment.’

PRICE AND ALLOCATION PREDICTIONS

Theoretical price and allocation predictions are easily derived assuming risk
neutrality. As noted by Bossaerts and Plott (2000), price behavior in an experi-
ment can be directly assessed using the distance between theoretical predictions
and actual observed prices. In the absence of private information, the predicted
price is simply the uninformed expectation ($5.00) and certificates are expected
to be held by traders with a zero personal tax rate. With private information, the
dividend paid is fully revealed in prices if prices are rationally determined
because private information is perfect. In this case, uninformed traders learn
from price signals and the predicted price is the period’s dividend ($3.50, $4.25,
$5.00, $5.75, or $6.50). Excess demand exists at any lower price. Certificates will
be held by informed and uninformed traders who pay no taxes. Table 2 sum-
marizes these rational expectations price and allocation predictions.

As noted previously, in the absence of private information, circuit breakers
are centered around the uninformed expectation so that a breaker should never

° Participants’ responses to the post-experiment questionnaire suggest that they found the
experiment interesting and the monetary incentives motivating. Participants responded on a
seven-point scale as to how interesting they found the experiment, where 1 = not very
interesting and 7 = very interesting. The mean response was 6.11. Participants also
responded on a seven-point scale as to how they would characterize the amount of money
earned for taking part in the experiment, where | = nominal amount and 7 = considerable
amount. The mean response was 5.15.
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Table 2: Price and Allocation Predictions

The table presents theoretical price and allocation predictions. If private infor-
mation is fully disseminated, prices fully reveal information. Five dividend
realizations are equally likely ($3.50, $4.25, $5.00, $5.75, $6.50) and half the
traders pay a zero tax rate on dividend earnings and the other half pay 30%. In
some periods two of eight traders are privately informed of the dividend to be
paid. Trader types are denoted (T, x) where the tax rate (T) is zero or 30% and
the trader is informed or uninformed (x = i, u).

No Information Private Information
Dividend Price Allocation Price Allocation
3.50 3.50
4.25 4.25
5.00 5.00 0, u) 5.00 (0,1 oru)
5.75 5.75
6.50 6.50

be triggered if prices are rationally determined. Under rational expectations,
deviations from price predictions and allocative efficiencies should not differ
across the market closure, temporary halt, and no interruption conditions. Even
with private information, price should equal the informed price predictions if
information dissemination is instantaneous. However, allocation predictions
may not hold if trading is interrupted by the trigger of a circuit breaker rule
because traders simply would not have the time to complete all advantageous
trades.

IV. RESULTS
ASSET PRICES

Figures 1-9 plot the time series of transaction prices for the nine experimental
asset markets. The figures also include the risk neutral, expected price per
period, conditioned on the presence of private information (informed price).
The horizontal axis denotes the period with a “u” when private information is
absent (uninformed period) and an “i” when it is present (informed period). The
uninformed expectation is $5.00, which is the mean of the dividend distribution.
As in Table 2, the informed expectation is the period’s dividend, which is known
by a subset of agents. For the markets with circuit breakers, the figures show the
breaker boundaries, denoted by dashed lines, and an indication of whether the

breaker is triggered, denoted by a vertical, bold-type line.



Lucy F. Ackert et al.

144

“JoYJBW ) JO AINSO[O JAZT1n) AvwW IONBAIq

® OPISINO juowdAow d1Id ' 193IeW Sy} U ‘porrad Jurpen) yoed Sunmp aoe[d ur s10yLaIq JINDID Y] SMOYS OS[k 2INJIJ AU [, "OpeI}
ouo Junuasardar 1eis Yord yIm ¢ ysnoay) | sporrdd Sunmp | joyIew ul sd01d uonoRSULI) JO SOLIAS W) Y] SMOYS dIn31y SIy I,

(9%05) Jo)eaIg UN2IIY — — —
(%06) 4o5e81g UNOIID
80ld pawJojuiun

] J93JBJA UI SO0LIJ UuOnjoesuRI] ] 931

801id POULIOJU| semm— JIEYN
80lid UOIOBSUR) | ———
151 nyl gl nei npt 0} 16 ng 1L ng ng 14 ng ne 13

€

e e e S e e e A S
. B I _ N : >
(2
(%2
o
............ F. 000 W PN (I - 3 N s D
B
éw%mH ’

! I
- ——temimmb—— MN.].I Dl T T e N Sy, P Sap—— ]




145

Circuit Breakers with Uncertainty about the Presence of Informed Agents

“JoyJeW Y] JO AINSO[O 193311} ABWU IayLaIq
® opIsIno juswasow 9011d © jaIew siy) uy "porrad Surpen) yord Sunmnp doe[d Ul SIOBAIQ INOID 3Y) SMOYS Os[e 2In31J Ay ], ‘open
ouo Sunudsardar Jeis Yoed M G y3noayl [ sporrod Sunmp g 1o3IeW Ul $901Id UOIIOBSURI) JO SILIAS WM ) SMOYS oInJ1y SIy [,

T IOIBIA UI SQOLIJ UONDJBSUBI] 7 INJIq

(%08) JoxesIg YNONY ——
(9%06) Joxealg IO ~-—-—-—-
90l POWLIOUIUN == ===~

90ld POWIOJU | summemm— es A
90lid UOIJOBSUE. | =i
IS nyl gl ngi niip 101 16 ng 1Z ng ng 14 ng ng 13
€
..... N ISR IS, L

————
i
0
8011 Jossy

i*,s




Lucy F. Ackert et al.

146

“JoyJeW Y] JO 2INSO[O 193311} KB Iy BaIq
© 9pISINO judwosow o11d ' joxrew siy) uy ‘porred Surpen) yoes Sunnp 20e[d UI SIOYLAIQ INII Y} SMOTS OS[e 2In3[J Y[, "open
ouo Funuosardar 1e3s yord Yim ¢ ysnoayy | sporrad Sunmnp ¢ joxIew ur saorid uonoesueI) Jo SILIdS oW} oY) SMOYS dInFIy SIY [,

€ JOYIRIA UI SOOI UONOBSURI], i€ N3

(%05) JexeRIg HNOIID e

(2406) J8ea1g UNOID - .. —.
90lld POUWLOUIUN — - e e
80Lid POWIOIU| enmamnn
80lid UOIIOBSUB | e e
IS nyl 118 ngiL nii 104 16 ng 12 ng ng 14 ng ne 1
€
w |
J AR I - - - L. JY I Y IO I N Y I [ IV RS, — v

,,,,,, i NP T Y X 0 A A B

90l1d 19ssy




147

Circuit Breakers with Uncertainty about the Presence of Informed Agents

‘Surpen ur ey Arerodwo) e 103313 Aew 193BAIq
B 9PISINO JudwdAow dLd B joyIew siy) uf "porrdd Surper) yoed Suump doe[d Ul SIOYBII] JIMIIID ) SMOYS OS[e 2In31J AY ], "dper)
ouo Junuasardar 1eis yoed Yim G| ysnoayy | sporrad Sunmnp f jojIewl ul saord uornoesueI) JO SIS dI) Y} SMOYS dIngiy Sy ],

 JO3JBJA UI SO0LIJ UOIoBSURI] f oINS

(%08) Joxealg INoND — — —

(%06) Jexe81g INOIQ -+~~~
90lld pawuoulun -------
901ld POUWLIOJU | s JeaA
90lid uoloesuU. | —j—
ISL Nk IgL gL nLL 0L 16 ng I ng ng b ng ng I
€

{1 L O A

l
:
L
o]
201 19SSy

- [ DT — SN IR SYSSH U U N SU ]




Lucy F. Ackert et al.

148

(%08) JexeeIg YNOIID - - -
(%086) 1oxeaig ynauy
80lid pawuojuiun
90lid POWIOJU| exmmmnssms

‘Surpen ur ey Arerodwd) e 10331 Aew 19yBAIq
B OPISINO juowdAow oud ' 193IeW Sy U ‘porrad urpes; yoed Juunp 0e[d Ul SIONBIIQ JMIIID Y} SMOYS Os[e I3y Y[, "dpen)
ouo Junuasardar 1els yord M G| ysnoay) | sporrad Suump ¢ joxIewW Ul saoLId UOIOBSURI) JO SILIDS dWIN Y]} SMOYS 2Ingy SIy ],

G 19BN UI SQOLIJ UOTOBSURI], G 2InSI]

es A
901id UOHOBSUB | —medfmme
IS nyl 118 ngi niy 101 16 ng 12 ng ng 14 ng ng 13
€
........................... - - I EUp— I

80l 19SSy




149

Circuit Breakers with Uncertainty about the Presence of Informed Agents

‘Surpen ur ey Arerodud) e 1933113 Aew J0BAIq
® 9PISINO JudwdAowW d0uId © joyIeW S1y) u] "porrad Fuipery yoes Sunnp oor[d Ul SI9YBAIQ JINIIID Y] SMOYS OS[e 2In31J dY [, "opel)
ouo Junuosaxdar Jeis yoed Yim GJ ysnoiyj | spouxd Suumnp 9 jodIew ul saoLd UonoesSUBI} JO SOLIAS QW] oY) SMOYS N3y SIY L,

9 JYIBA[ UI SAOLIJ UOnoBsULI], :9 IS

(%08) J9xea1g HNdIID R
(%06) 1oxeRIg NI —omo e
adlld pswiojuiun -------

80l pauwLIoy| — JBoA
80ld uoloBsuRI] =X
IS nyl gl ngi net (0] 8 16 ng VA n9 ng 14 ng ng 18

8011 lessy




Lucy F. Ackert et al.

150

“Jo3JBW SIY) UI O[1LI JOYBaIq JINOIID OU SI AISY ], "opel)
ouo Sunuosardor 1eis yoea Y ¢ ySnoayy | spoured Junmp , jodIew ul sooLId uoroesULI) JO SOLIOS oW} Y} SMoys aInsiy SIy L,

L 1OYIRIA] UT S9OLIJ UONoesueI] :/ 2Ingry

90ld PaULIOUIUN -- -~~~
90ld POULIOJU| memamemms

90lid UOII0BSUB | smemifmm— Jea A

ISL Nyl gL ngL nEL 10k 16 ng 1 ng  ng 12 ng  ng 1

NGNS P [ FOR L IS SRR

90lld 1ossy




151

Circuit Breakers with Uncertainty about the Presence of Informed Agents

"JoIeW SIY) UI 9[NI JOYBAIQ JINIIID OU SI AIAY ], "9pen)
Juo Funuasaxdar reis yoed Yim ¢ ysnoayy [ sporrdd Suumnp g joyrewr ur saoLd uonoesue) Jo SOLIdS W) oY) SMOUS N3y SIY L

{ JOIBIA UI S20LIJ UOIOBSUBI], :§ 2IN3I
80lid pawiojulun -------

90lld POWLIOJU| wmsmssmen

901ld UOI0BSUR) | —— 1eo

151 nylL gl net nL 0} 16 ng A ng ng li4 ng ne 18

8011 1essy

Pl S e




Lucy F. Ackert et al.

152

“JoxTBW SIY) UI 9[NI JOYBAIQ JINIIID OU SI AIAY ], "open)
Juo Funuasaxdar 1els yoea yim ¢ ysnoayl [ spordd Suump ¢ 1oxIew ur sao1d uonoesueI) JO SOLIAS 9wl Y} SMOYS N1y Sy L
6 19)IBA UI S9OLIJ UOTOBSURI] 6 9IS

80lld pewLoUIuN ----=--
801ld POULIOJU| semmmmmmmn
901ld UOIOBSUBI | =3 JEEYN

ISt nylL el nel npL 101 16 ng 1L ng ng 14 ng ne 13

80lid Jessy




Circuit Breakers with Uncertainty about the Presence of Informed Agents 153

A casual inspection of the figures suggests that, in periods without private
information, asset prices sometimes wander away from the uninformed expecta-
tion. For example, refer to periods 11 and 12 in the three temporary halt
markets (figures 4-6). By comparison, in periods with private information,
asset prices generally move toward the uninformed expectation, though in
many instances prices do not adjust enough (i.e., prices fall short of the pre-
dicted price). We also note that circuit breakers are triggered frequently and the
breakers appear to be activated in both informed and uninformed periods. Next
we turn to formal tests of asset prices. First we examine periods without private
information, which are our primary focus, and then turn to periods with private
information.

Periods Without Private Information

We compute the average, absolute deviation in the closing price per period from
the uninformed price, normalized by the uninformed price (NAPD). The means
and standard deviations by market condition are shown in Panel A of Table 3.
To provide insight into how market behavior evolves over time, the data are
reported separately for early (periods 1-7) and late (periods 8-15) trading
periods. In the early trading periods, no significant differences are observed.
For the late trading periods, the NAPD in the temporary halt condition is large
in comparison to the other two conditions. Tukey pairwise tests indicate that the
NAPD for the temporary halt group in the late trading periods is significantly
different from the NAPDs for the other two groups at p < 0.01. Over late
trading periods, price deviations from the uninformed expectation are greater in
the temporary halt condition, which suggests that temporary breakers do not
serve a beneficial role in preventing unwarranted price movements. The devia-
tions becoming larger over time suggests that behavior does not converge to
rational expectations predictions even with experience.

Next, we performed a repeated measures analysis-of-variance (ANOVA) to
parsimoniously examine the data from all periods without private information.
The analysis includes three independent variables: market condition, period, and
an interaction term. The dependent variable is the NAPD per period for each
session. We are primarily interested in the effects of market condition on the
NAPD per period. The resulting F-statistic for market condition tests whether
the average NAPD per session (averaged across all periods without private
information) differs across the three groups. We find that market condition is
significant at p = 0.064 (F = 4.48). Pairwise tests indicate that the mean of the
temporary halt group is greater than that of the no interruption group at
p = 0.056.

The price data suggest that circuit breakers that temporarily halt trading do
not prevent price from wandering away from the uninformed price. To gain
insight into the data, we investigate the frequency with which transaction prices
and closing prices deviate from the uninformed price by at least 10%. We chose
10% because such a deviation is necessary to trigger a circuit breaker. As
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Table 3: Analysis of Price Deviations in Periods Without Private Information

Panel A presents the means and standard deviations of the absolute deviation in asset
price from the uninformed price in periods without private information. The measure
is computed as the absolute value of the difference between the closing price per
period and the uninformed price, normalized by the uninformed price. The data are
presented separately for early and late periods. Early periods include 2, 3, 5, and 6 and
late periods include 8, 11, 12, and 14. For early periods, Tukey pairwise comparisons
indicate that none of the group means are significantly different at conventional levels
(in all cases p > 0.10). For late periods, the mean of the temporary halt group is
significantly different from the means of the other two groups at p < 0.01. Panel B
presents the frequency of transaction prices that deviate, in absolute terms, from the
uninformed price by 10% or more and by less than 10% (denoted |Dev|). |Dev| is
independent of the market condition for early periods (x> = 2.42,p = 0.298), but not
for late periods (x* = 69.84, p < 0.001). Panel C presents the frequency of closing
prices per period that deviate, in absolute terms, from the uninformed price by 10% or
more and by less than 10%. |Dev| is independent of the market condition for early
periods (x> = 2.48,p = 0.289), but not for late periods (x> = 7.25,p = 0.027).

Panel A: Normalized, Absolute Price Deviations From Uninformed Price
Mean (Standard Deviation)

Market Condition Early Periods Late Periods
Market Closure 0.062 0.060
(0.058) (0.048)
Temporary Halt 0.039 0.126
(0.042) (0.057)
No Interruption 0.061 0.029
(0.041) (0.031)

Panel B: Frequency of Deviations in Transaction Prices per Period From Unin-
formed Price
Early Periods Late Periods

Market Condition |Dev| > 10% |Dev| < 10% |Dev| > 10% |Dev| < 10%

Market Closure 5 76 8 67
Temporary Halt 12 78 46 42
No Interruption 11 91 5 98

Panel C: Frequency of Deviations in the Closing Price per Period From Informed Price
Early Periods Late Periods

Market Condition |Dev| > 10% |Dev| < 10% |Dev| > 10% |Dev| < 10%

Market Closure 3 9 5 7
Temporary Halt 2 10 8 4
No Interruption 2 10 1 11
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reported in Panel B of Table 3, transaction prices deviate from the uninformed
price by at least 10% over the later periods much more frequently in the
temporary halt condition (52.3%) than in the market closure (10.7%) and no
interruption (4.9%) conditions. The yx*-statistic of 69.84 indicates that devia-
tions in transaction prices, relative to 10%, are not independent of market
condition (p < 0.001). Inferences are similar looking at the closing prices
(refer to Panel C of Table 3).

To gain additional insight into price behavior in the temporary halt condition,
we examine price movement subsequent to a temporary halt. We observe that a
temporary halt occurs in nine of 24 periods. In seven of nine periods, price
moves farther away from the uninformed price once trading resumes or remains
very near the price that triggered the breaker. In one period, price moves back
toward the uninformed price; however, closing price still deviates from the
uninformed price by at least 10%.'" Hence, temporary halts do not appear to
curb large deviations in price from the uninformed price.

Next we examine the price data to ascertain whether agents overreact to
uninformed trade. Agents are presumed to incorrectly infer that private informa-
tion is present in the market if the price consistently deviates from the uninformed
price. Operationally, we classify a period as one in which traders overreact to
uninformed trade if the following rule is satisfied: three or more consecutive
trades occur at prices that produce absolute deviations from the uninformed
price of at least 10% and the closing price per period produces an absolute
deviation of at least 15%. In the 24 periods without private information, the
rule is satisfied once in the market closure condition, seven times in the temporary
halt condition, and never in the no interruption condition.!' The y*-statistic of
12.09 is significant at p = 0.002. Temporary trading halts appear to have a
detrimental effect on market behavior. In these markets, agents appear to be
more likely to mistakenly infer that others possess private information. Time for
introspection arising from a temporary halt may reinforce beliefs that others have
access to superior information. Prior findings suggest that introspection inhibits
individuals’ abilities to distinguish between important and unimportant informa-
tion and diminishes the quality of decisions (Wilson and Schooler (1991) and
Tordesillas and Chaiken (1999)). Our data are consistent with these findings.

Periods With Private Information
Next we examine the role of a circuit breaker rule in periods with a subset of
informed agents. We compute the average absolute deviation in the closing price

' In one of nine periods, no further transactions occurred once the market reopened.

"' The results are virtually identical if the rule is modified so that only rwo consecutive
trades are required at prices that produce absolute deviations from the uninformed
expectation of at least 10% (and the closing price per period produces an absolute deviation
of at least 15%). In the 24 periods without private information, the rule is satisfied once in
the market closure condition, eight times in the temporary halt condition, and never in the
no interruption condition. The xy’-statistic of 14.48 is significant at p = 0.001.
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per period from the informed price, normalized by the informed price. The
means and standard deviations by market condition are reported in Panel A
of Table 4 for early and late trading periods. Tukey pairwise tests indicate that
none of the means are significantly different from one another at conventional
levels (in all cases p>0.10)."2

Again, we perform a repeated measures ANOVA to parsimoniously examine
the data from all periods with private information. The independent variables
include market condition, period, and an interaction term. The dependent
variable is the NAPD per period for each session. We find that market condition
is not significant at conventional levels (F = 2.88, p = 0.133). The findings
suggest that circuit breakers do not inhibit price from moving toward the
informed expectation, which is consistent with the results of Ackert, Church,
and Jayarman (2001).

Next we determine the frequency with which transaction prices deviate from
the informed expectation by at least 10%. The data, reported in Panel B of
Table 4, indicate that, over all transactions, deviations of at least 10% occur
frequently in each market condition. The y’-statistics of 3.94 for early periods
and 3.83 for late periods indicate that price deviations, relative to 10%, are
independent of market condition (p = 0.140 and p = 0.148, respectively). In
general, price appears to adjust slowly away from the uninformed expectation.
But price typically approaches the informed expectation. The closing price per
period is within 10% of the informed price the majority of the time in each
market condition, particularly in the late trading periods (refer to Panel C of
Table 4). Further, deviations in the closing price per period, relative to 10%, are
independent of market condition for early and late periods (p = 0.858 and
p = 0.492, respectively).

If asset prices adjust to reflect private information, circuit breakers are likely
to be triggered. In the market closure condition, circuit breakers are triggered in
ten of 21 periods, with draws also occurring in ten periods. We find that when
the market is shut down, price stops short of the informed price six times and
overshoots the informed price four times. In the temporary halt condition,
circuit breakers are activated in six of 21 periods, with draws occurring in nine
periods.'”> When the market is halted temporarily, price stops short of the
informed price four times and overshoots the informed price twice. When the

12 Notably, the mean of the temporary halt condition is generally less than those of the
other two conditions, though not significantly different. Further examination of the data
suggests that when the informed price is less than the uninformed price, asset prices do not
always adjust to reflect the informed price in the market closure and no interruption
conditions. By comparison, when the informed price is greater than the uninformed price,
asset prices typically adjust to reflect the informed price. These results produce the relatively
high standard deviations in the early periods for the market closure and no interruption
conditions (refer to Panel A of Table 4).

13 Recall that temporary halts cannot be triggered in the last minute of trading. Thus,
draws do not necessarily occur if the transaction price lies outside the breaker boundaries.
We identify three periods in which transactions occur in the last minute at prices outside the
breaker boundaries.
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Table 4: Analysis of Price Deviations in Periods With Private Information

Panel A presents the means and standard deviations of the absolute deviation in asset
price from the informed price in periods with private information. The measure is
computed as the absolute value of the difference between the closing price per period
and the informed price, normalized by the informed price. The data are presented
separately for early and late periods. Early periods include 1, 4, and 7 and late periods
include 9, 10, 13, and 15. For both sets of periods, Tukey pairwise comparisons
indicate that none of the group means are significantly different at conventional levels
(in all cases p > 0.10). Panel B presents the frequency of transaction prices that
deviate, in absolute terms, from the informed price by 10% or more and by less
than 10%(denoted |Dev]|). For both sets of periods, |Dev| is independent of the market
condition (x> = 3.94, p = 0.140 for early periods and x> = 3.83,p = 0.148 for late
periods). Panel C presents the frequency of closing transaction prices per period that
deviate, in absolute terms, from the informed price by 10% or more and by less than
10%. For both sets of periods, |Dev| is independent of the market condition
(x> = 0.31,p = 0.858 for early periods and x> = 1.42, p = 0.492 for late periods).

Panel A: Normalized, Absolute Price Deviations From Informed Price
Mean (Standard Deviation)

Market Condition Early Periods Late Periods
Market Closure 0.161 0.057
(0.160) (0.048)
Temporary Halt 0.087 0.033
(0.062) (0.034)
No Interruption 0.149 0.077
(0.212) (0.083)

Panel B: Deviation in Transaction Price per Period From Informed Price
Early Periods Late Periods

Market Condition |Dev| > 10% |Dev| < 10% |Dev| > 10% |Dev| < 10%

Market Closure 31 20 32 47
Temporary Halt 33 42 29 77
No Interruption 37 44 40 70

Panel C: Deviation in the Final Price per Period From Informed Price
Early Periods Late Periods

Market Condition |Dev| > 10% |Dev| < 10% [Dev| > 10% |Dev| < 10%

Market Closure 4 5 3
Temporary Halt 4 5 1 11
No Interruption 3 6 3 9
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market is reopened, price either moves toward the informed price or remains at
its current level.

TRADING VOLUME

Table 5 reports the average number of transactions per period by market
condition. Fewer transactions occur in the market closure condition than in
the other two conditions. The average number of transactions per period is 6.34,
8.00, and 8.80 for the market closure, temporary halt, and no interruption
conditions, respectively. This finding is not surprising because trading occurs
over a shorter period of time when the market shuts down. As shown in Table 5,
trading periods are open on average less time in the market closure condition
(180 seconds) than in the temporary halt (229 seconds) or no interruption (240
seconds) conditions. Tukey pairwise tests indicate that the differences between
the market closure condition and the other two conditions are significant at
p < 0.01.

Table 5: Descriptive Data on Trading Volume and Time per Period

The table presents the average number of transactions per period by market
condition. The table also reports the average number of seconds per period that
markets in the closure and temporary halt conditions are open for trading. With
no interruption, markets are always open 240 seconds, which is the maximum
number of seconds per period for trading in all market conditions. The periods
with private information are denoted with a superscripted 1.

Market Closure Temporary Halt

No Interruption
Period Transactions Seconds Transactions Seconds Transactions

1 2.67 101 6.33 220 8.00
2 5.00 166 7.67 240 8.00
3 7.00 208 8.00 220 7.67
4! 5.33 100 10.33 230 10.00
5 7.67 240 8.00 240 8.67
6 7.33 240 6.33 240 9.67
7' 9.00 240 8.33 230 9.00
8 8.67 240 8.00 230 10.00
9 5.33 138 9.00 230 10.00
10" 6.33 179 9.33 230 8.67
11 3.33 107 7.67 210 7.33
12 5.00 173 7.33 220 8.33
13! 8.00 240 8.33 240 7.00
14 8.00 204 6.33 220 8.67
15" 6.67 117 8.67 230 11.00

Average 6.34 180 8.00 229 8.80
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In the following analyses, we normalize the number of transactions per period
by the number of seconds that the trading period is open. As before, we first
examine behavior in periods without private information and then periods with
private information and present the analysis for early and late trading periods.

Periods Without Private Information

We compute the average trading volume per second in periods without private
information. The means and standard deviations by market condition are shown
in Panel A of Table 6. None of the pairwise comparisons are statistically
significant at conventional levels.'* We also investigate normalized trading
volume before and after a temporary halt. The difference is not statistically
significant. Our findings suggest that, in the absence of private information,
circuit breakers do not affect trading volume. This result contrasts with
Subrahmanyam’s (1994) conjecture that circuit breakers compel agents to
advance their trades. Likewise, the result is contrary to the experimental findings
of Ackert, Church, and Jayaraman (2001). But a fundamental difference is that
our result applies to periods in which private information is absent.
Subrahmanyam’s (1994) theoretical model includes information asymmetries.
In addition, in Ackert, Church, and Jayaraman (2001) a subset of agents is
informed every period and all agents know of the information asymmetry.

Periods With Private Information

The means and standards deviations of normalized trading volume in periods
with private information are shown in Panel B of Table 6. The mean of the
market closure group is greater than that of the other two groups. Further
inspection of the data suggests that, for the market closure group, volume per
second is larger in periods with halts than in periods without halts. However,
Tukey pairwise tests indicate that the differences are not significant at the 10%
level.'> Next we investigate normalized trading volume before and after a
temporary halt. We find that the mean volume before the halt (0.078) is greater
than the mean volume after the halt (0.029), though the difference is not
statistically significant with p = 0.117. Subrahmanyam (1994) and Ackert,
Church, and Jayaraman (2001) conjecture that circuit breakers lead agents to
advance their trades in periods with private information. Though we find no
statistically significant effect of a circuit breaker rule on trading volume, our
results are not inconsistent with this notion. Importantly, in our markets there is
greater uncertainty because agents do not know whether there is private infor-
mation in the market.

14 In addition, we perform a repeated measures ANOVA. The independent variables include
market condition, period, and an interaction term. The dependent variable is the normalized
trading volume per period for each session. We find that market condition is not significant
at conventional levels (F = 0.49, p = 0.634).

'S Again we perform a repeated measures ANOVA. We find that normalized trading
volume is not affected by market condition (F = 1.97, p = 0.220).
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Table 6: Analysis of Trading Volume Normalized by the Time the Market is Open

Panel A presents the means and standard deviations of the normalized trading
volume per period in periods without private information. The normalized trading
volume is the number of transactions per period divided by the number of seconds
that the market period is open. The data are presented separately for early and late
periods. Early periods include 2, 3, 5, and 6 and late periods include 8, 11, 12, and
14. For both sets of periods, Tukey pairwise comparisons indicate that none of the
group means differ significantly at conventional levels (in all cases p > 0.10).
Panel B presents the means and standard deviations of trading volume per period
in periods with private information. The data are presented separately for early and
late periods. For both sets of periods, Tukey pairwise comparisons indicate that
none of the group means differ significantly at conventional levels (in all cases
p > 0.10).

Panel A: Normalized Volume per Period in Periods Without Private Information
Mean (Standard Deviation)

Market Condition Early Periods Late Periods
Market Closure 0.038 0.037
(0.024) (0.012)
Temporary Halt 0.032 0.033
(0.007) (0.006)
No Interruption 0.035 0.036
(0.008) (0.005)

Panel B: Normalized Volume per Period in Periods With Private Information
Mean (Standard Deviation)

Market Condition Early Periods Late Periods
Market Closure 0.071 0.053
(0.064) (0.030)
Temporary Halt 0.037 0.038
(0.009) (0.005)
No Interruption 0.038 0.038
(0.014) (0.008)

Next we test for differences in the trading behavior of uninformed and
informed agents. For each market condition, we compute the number of trans-
actions per period involving each type of agent, normalized by the number of
seconds that the trading period is open. We conduct paired t-tests and find that
informed agents are involved in significantly more transactions than uninformed
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agents in the market closure and temporary halt conditions.'® By comparison,
the difference is not significant at conventional levels in the no interruption
condition. Our results suggest that, in markets with a circuit breaker rule, fewer
transactions involve only uninformed agents. Yet trades between uninformed
agents with tax rates of zero and 30% can be mutually advantageous. In the next
subsection, we investigate allocative efficiencies.

ALLOCATIVE EFFICIENCY

Allocative efficiency is measured by the proportion of certificates held by traders
with a zero tax rate. Our data indicate that, consistent with the rational expectations
prediction, traders who pay no taxes on dividend earnings hold more certificates.

Periods Without Private Information

Panel A of Table 7 reports the mean allocative efficiency for periods without private
information for early and late trading periods. The mean allocative efficiency is 0.766,
0.833, and 0.750 for the market closure, temporary halt, and no interruption condi-
tions, respectively. Tukey pairwise tests indicate no significant differences across
circuit breaker conditions for early periods at the 10% level. For the late trading
periods, the market closure group is significantly less efficient than the temporary halt
group at p = 0.067. In periods without private information, traders with zero tax
rates hold more certificates even if, as in the temporary halt condition, price impro-
perly adjusts. Thus, even erroneous price movements can promote allocative effi-
ciency because those with a zero tax rate are motivated to hold certificates.

Periods With Private Information

Panel B of Table 7 reports the mean allocative efficiency for periods with private
information. Although mean allocative efficiencies are high, they indicate partial
rather than full revelation of information. With full revelation of information,
allocative efficiencies would not differ significantly from one. As our measures
differ significantly from one in most cases, we conclude that partial revelation of
information is indicated. Tukey pairwise tests indicate no significant differences
across circuit breaker conditions for the early periods. For the late periods,
efficiency in the market closure condition is significantly less than that in the
temporary halt condition at p = 0.014. Although price deviations from rational
expectations predictions are larger in the temporary halt condition, more certi-
ficates are held by the correct trader type.'’

'® Though not reported, the results are similar using nonparametric, Wilcoxon matched-
pairs tests.

17 We also examine the relative profitability of informed and uninformed traders. Ackert,
Church, and Jayaraman report that the distribution of trading profit among agents is not
affected by a circuit breaker rule and, over, time, the wealth of informed and uninformed
agents does not differ. We also find that the market condition has no significant impact on
profit. However, informed agents are able to exploit uninformed agents and generate greater
wealth, unlike the markets of Ackert, Church, and Jayaraman. This finding is not surprising
because, in our markets, private information perfectly reveals asset value.
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Table 7: Analysis of Allocative Efficiency

Panel A presents the means and standard deviations of allocative efficiency per
period in periods without private information. Allocative efficiency is defined as
the proportion of certificates held by traders with a zero tax rate. The data are
presented separately for early and late periods. Early periods include 2, 3, 5, and
6 and late periods include 8, 11, 12, and 14. For early periods, Tukey pairwise
comparisons indicate that none of the group means differ significantly at con-
ventional levels (in all cases p > 0.10). For late periods, the mean of the market
closure group is significantly different from that of the temporary halt group at
p = 0.067. Panel B presents the means and standard deviations of allocative
efficiency per period in periods with private information. The data are presented
separately for early and late periods. Early periods include 1, 4, and 7 and late
periods include 9, 10, 13, and 15. For early periods, Tukey pairwise comparisons
indicate that none of the group means differ significantly at conventional levels
(in all cases p > 0.10). For late periods, the mean of the market closure group is
significantly different from that of the temporary halt group at p = 0.014.

Panel A: Periods Without Private Information
Mean (Standard Deviation)

Market Condition Early Periods Late Periods
Market Closure 0.766 0.771
(0.183) (0.181)
Temporary Halt 0.833 0.912
(0.147) (0.095)
No Interruption 0.750 0.800
(0.148) (0.156)

Panel B: Periods With Private Information
Mean (Standard Deviation)

Market Condition Early Periods Late Periods
Market Closure 0.681 0.766
(0.218) (0.215)
Temporary Halt 0.847 0.969
(0.160) (0.063)
No Interruption 0.694 0.839
(0.241) (0.182)

V. DISCUSSION AND CONCLUDING REMARKS

This study examines the effect of circuit breakers on market behavior when
agents are uncertain about the presence of private information. Circuit breakers
have the potential to play a useful role under these conditions if unwarranted
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price movements are tempered. Most notably, if agents mistakenly infer that
others possess private information, circuit breakers may prevent prices from
deviating from the uninformed expectation.

Our results indicate unequivocally that circuit breakers have no beneficial
effect in tempering unwarranted price movements. In fact, breakers that trigger
a temporary halt appear to have a detrimental effect. Our data suggest that with
a temporary halt, agents are more likely to mistakenly infer that others possess
private information, which causes price to move away from the uninformed
expectation. We do not find a similar result with market closure.

Notably, in periods without private information, price deviations from the
uninformed expectation are greater in markets with temporary halts than in
those with market closure. This result raises an interesting question. If temporary
halts fail to prevent unwarranted price movements, why would the possibility of
market closure cause prices to be closer to the uninformed expectation? When
faced with the possibility of a trading interruption, agents in our markets, as in
securities markets like the NYSE, are faced with making decisions under time
pressure. In such a situation, the decision-maker faces a real dilemma because
mistakes can be made by acting too quickly or by waiting too long, particularly as
windows of opportunity may no longer be available (Payne, Bettman, Luce
(1996)). In the case of a temporary halt, windows of opportunity re-open as the
market does. With market closure looming, traders are subject to greater time
pressure. They have fewer opportunities to reverse decisions or act on information.

A vast literature in psychology and decision-making examines how people
respond under time pressure. Importantly, individuals may adapt and accelerate
information processing and focus on important information (Ben Zur and
Breznitz (1981)). With moderate time pressure, decision makers’ performance
improves, as they focus on relevant cues and exclude the peripheral
(Easterbrook (1959)). Decision makers increase speed so that they can incorpo-
rate more relevant information in the time available.

Consistent with this evidence, in our experiment the threat of market closure
may have the effect of forcing participants to rapidly assimilate relevant, avail-
able information. As pointed out by Eisenhardt (1993, page 121), in environ-
ments with great stress due to time pressure, “the decision-making
dilemma ... comes from the fact that it is easy to make mistakes by deciding
too soon and equally ineffective to delay choices or to imitate others.” Traders
are time constrained so that the risks inherent in imitating others are significant.
They must focus on important information and avoid dwelling on extraneous
cues. By comparison, in markets with temporary halts, agents have extra time
on their hands when the circuit breaker rule is triggered. The temporary halt
may cause agents to focus on irrelevant information, which has an unfavorable
effect on price behavior. Our results suggest that further research is necessary to
systematically investigate the effects of time pressure and introspection on
investors’ behavior. A laboratory setting provides a conducive environment to
perform such research.
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The data fail to suggest that circuit breakers have a significant impact on
trading volume or allocative efficiencies in our markets. We conclude that
circuit breakers play no useful role whatsoever in our experimental asset
markets.
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