











Decision
Following Private Information 50.9%
Partially Following Private information | 20.1%
Cascade Trading 12.0%
Cascade No-Trading 16.5%
Errors 0.05%
Total 100.0%

Table 4: Average behavior in Treatment II.

Absolute Value Cascade Herd Contrarian
of the Trade Imbalance Trading Behavior Behavior
0 2.2%
1 8.2% 4.4% 3.8%
2 23% 18.4% 4.6%
3 34.3% 30.3% 4.0%
>4 40.4% 40.4% 0.0%

Table 5: Cascade trading behavior in Treatment 11

levels of the trade imbalance, herd behavior was around 20%, a relatively
low increment from the 5.8% of cascade behavior when the trade imbalance
was 0. In the present treatment, instead, cascade behavior is only 2.2% for
a trade imbalance of 0 but jumps to 40.4% (all due to herding) for a trade
imbalance higher than 3. Therefore, we can conclude that theory correctly
predicts the higher level of herding in this treatment with respect to the
previous one.*’

The level of herding observed in the laboratory, however, is lower than
what the theory predicts. We computed the percentage of herd behavior
in the periods in which herding is theoretically rational.®® The result is

30 Another significant difference with respect to Treatment I, is that here, when partic-
ipants followed only one signal and did not trade conditional on the other, they mainly
followed the signal that agreed with the trade imbalance. In fact, this behavior accounts
for 16.9% of subjects decisions, out of the 19.6% of cases in which subjects followed only
one signal (and decided not to trade for the other). This contrasts with what observed in
footnote 26 for Treatment I, i.e., that, when agents decided to follow only one signal, they
mainly did so for the signal that did not agree with the trade imbalance.

31The same remark as in footnote 22 applies to this computation too.
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that herding occurred only 23% of the cases.?? Since this type of financial
market has never been tested previously in the laboratory, we cannot compare
our results to those of other studies, not even to experiments conducted
with students. The closest study is the “fixed price treatment” presented
in Cipriani and Guarino (2005). In that treatment, subjects (undergraduate
students) had three options as in the present context, and the price was
always set equal to the unconditional expected value of 50. Subjects engaged
in herd behavior 50% of the time. The difference may well be due to the fact
that here there is a price movement, although less pronounced than in the
previous treatment; this may have induced subjects to disregard the previous
history of trades even in cases in which doing so was not optimal. Our low
level of herding, however, is also reminiscent of the result by Alevy et al.
(2007) according to whom, financial professionals put more weight on private
information than students do and are less inclined to follow predecessors.

In summary, we can draw two conclusions on herding and contrarianism.
First, whereas in Treatment [ we observe a significant deviation from the
theory because of contrarian behavior, this does not happen in Treatment
11, where, as the theory predicts, contrarianism is not present. Second, the
comparison between the experimental results in the two treatments supports
the theoretical prediction that informational uncertainty is a source of herd-
ing behavior. In particular, in Treatment /7 herd behavior occurs, especially
for high values of the trade imbalance, and occurs more often than what
we observe in Treatment I. The level of herding observed in Treatment /17,
however, is lower than what theory predicts.

Another significant difference between the two treatments emerges when
we look at the decisions not to trade. As Table 6 shows, in Treatment I7,
cascade no trading is monotonically and sharply decreasing with the absolute
value of the trade imbalance. Subjects decided not to participate in the
market mainly for a trade imbalance of 0. To explain such a behavior it
is worth recalling that in this treatment, even for a high level of the trade
imbalance, the price never reached values close to the extremes (0 or 100) and,
as a result, the maximum loss was never very high. A high trade imbalance
revealed information on the asset value, without making the maximum loss
too high. For a high value of the imbalance, when subjects wanted to use

32Note, however, that if we take into account previous’ subjects’ mistakes through an
analysis of errors, the proportion of decisions in which traders correctly decided to herd
increases to 31%.
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Absolute Value Cascade
of the Trade Imbalance No Trading
0 25.3%
1 16.0%
2 8.0%
3 4.0%
>4 2.1%

Table 6: No trade in Treatment II.

the option of not trading, they typically preferred to do so conditional on
one signal only (the signal at odds with the trade imbalance) than to do so
conditional on both.

5. Comparison with Previous Experimental Results

As we mentioned in the Introduction, Cipriani and Guarino (2005) and
Drehman et al. (2005) have run experiments similar to our Treatment I,
but with subjects who are not financial market professional. It is useful to
compare their results to ours.

Cipriani and Guarino (2005) and Drehman et al. (2005) reach similar con-
clusions: subjects have a modest propensity to herd; at the same time, there
are deviations from the equilibrium predictions in terms of abstention from
trading and of contrarian behavior. Our first treatment is the most similar
to Cipriani and Guarino’s (2005) “Flexible Price Treatment” (CG-FPT from
now on), since the parameter values chosen to implement the experiment are
the same. This makes the comparison with that study particularly easy. It
should be noted, however, that whereas we used a strategy-like method, in
Cipriani and Guarino (2005) each subject made only a decision per round,
after observing the signal realization. Therefore, comparing the statistics we
have reported in the previous section with those reported in CG-FPT would
not be correct.?® In order to compare our experimental results with those

33Indeed, the differences in procedures imply that even the definitions of rationality,
herding and contrarianism are different. For instance, we classified an action as rational
when the subject made the correct decision (according to theory) conditional on both
signals. In CG-FPT, instead, since subjects made a decision after observing the signal,
rationality meant that the decision taken was correct given the observed signal. Clearly,
the definition of rationality in this paper is stricter than that in CG-FPT.
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of CG-FPT, we computed the same statistics as CG-FPT using our dataset
(e.g., we computed the proportion of rational decisions only considering those
decisions that were actually executed, which is what we would have observed
had we used the same procedures of that study).

In CG-FTP, the proportion of decisions that were rational, i.e., consistent
with the theory, was 65%. This is the same percentage that we obtain in our
study. The average proportion of no trades was 22% in CG-FTP and 24%
in ours. Cipriani and Guarino (2005) studied herd behavior by analyzing
the subjects’ decisions when they faced a trade imbalance of at least two
(in absolute value) and received a signal against the imbalance. In CG-FTP
subjects decided to neglect their private information and engage in herd
behavior in 12% of cases; in 42% of cases they decided not to trade and in
46% they followed their signal. The corresponding numbers in our study are
5% for herding, 32% for no trade and 63% for following the signal. Finally,
contrarianism was studied in Cipriani and Guarino (2005) by analyzing the
case in which a subject observed a bad signal and a trade imbalance lower
than or equal to —2 or a good signal and a trade imbalance greater than or
equal to 2. Using this criterion, we observed 28% of contrarianism, versus
19% in CG-FTP.

It is clear from these numbers that the behavior of financial market pro-
fessionals is not very dissimilar from that of undergraduate students used in
Cipriani and Guarino (2005). The similarity of results is reassuring for pre-
vious experimental findings. Our study confirms the low propensity to herd,
and it shows an even more pronounced propensity to go against the market
by financial professionals. Interestingly, it also shows that abstention from
trading remains an important deviation from the theoretical predictions, even
for financial professionals.

6. Individual Behavior

In the previous section we have characterized the aggregate choices of all
the participants in the experiment. We now turn to discuss whether there
is heterogeneity in individual behavior and its sources. Table 7 classifies
individuals depending on the percentage of time in which their decisions
agreed with the theoretical ones.

The table clearly shows that in both treatments participants behaved
quite differently. For instance, in both treatment, there are almost 10% of
subjects that made the theoretically optimal decision more than 80% of the
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Percentage of Percentage of Percentage of
Decisions in Accordance Participants Participants
with the Theoretical Predictions Treatment I Treatment II
0—20 18.7 25.0
21 — 40 21.9 12.5
41 — 60 31.3 18.8
61 — 80 18.8 34.4
81 — 100 9.4 9.4

Table 7: Percentage of decisions in accordance with the theoretical prediction
at individual level.

time; on the other hand, there are almost 25% of subjects that made the
theoretically optimal decision less than 20% of the time. It is worth studying
whether such an heterogenous behavior can be related to the participants’
characteristics.

At the end of the experiment we collected information on the participants’
age, gender, education, job tenure and job position. Table 8 shows the re-
sults of regressing the proportion of decisions taken in accordance to theory
for each participant against the participants’ age, education, gender and a
dummy for traders.®® Only the participants’ age has a statistically signifi-
cant and positive effect. The subjects’ level of education, gender and being
an actual trader are not significant determinants of the level of rationality.?”

Participants showed heterogeneity also in the specific trading strategies
discussed in the previous sections (i.e., propensity to herd and act as con-
trarians). For instance, as already mentioned before, in Treatment I only
very few subjects engaged often in herding behavior, whereas many never
did.?® Through regression analysis, we have studied whether the participants’
propensity to herd or act as a contrarian are affected by their personal char-
acteristics. None of the characteristics that we analyzed had a significant

34The variable education takes value 1 if the participant’s highest degree of education
is a BA./BSc, 2 for an MA/MSc and 3 for a PhD. The dummy variable for trader takes
value 1 if the participant was a trader and 0 otherwise.

35We also used the job tenure as a regressor, instead of age and obtained similar results.
Unfortunately, our dataset does not allow to disentangle which of these two (collinear)
variables has effect on rationality. If we include both age and job tenure as regressors,
both coefficients become not significant.

30For an absolute trade imbalance of at least 2, 66% of participants never herded.
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(1) (2) (3) (4) (5)
0.039 0.019
Gender (0.704) (0.877)
N 0.014 0.014
&8 (0.013) (0.028)
Desrer —0.134 —0.139
& (0.201) (0.215)
—0.114 | —0.104
Trader (0.281) | (0.386)
Observations | 32 32 32 32 32
RZ 0.00 0.09 0.129 0.053 0.279

Table 8: Regressions of the level of rationality in the experiment on individual
characteristics. P-values in parenthesis.

impact, except gender: women made significantly fewer contrarian decisions
in the first treatment and more herd decisions in the second treatment.?”
Table 9 shows the relationship between a subject’s payoff and his personal
characteristics. Traders earned significantly more than the other participants.
No other characteristics significantly affected the subjects’ payoffs. The sig-
nificantly higher payoff of traders was due to higher earnings in Treatment I,
whereas no significant difference emerged in Treatment I1.%® It is, however,
difficult to gauge from the data how traders achieved higher payoffs. Indeed,
as Table 10 shows, being a professional trader did not change the tendency
to act as a herder, or a contrarian, or to abstain from trading or to behave
rationally. It appears that professional traders had an ability to earn more
money than the other participants, even though, with respect to herding,
contrarianism and no-trading, their trading strategies do not look different.

7. Conclusions

In this paper we have tested a theoretical model of sequential trading
with private information by observing the behavior of financial market pro-
fessionals in a controlled experiment. We have run two treatments: one in

37In the interest of space, we do not report the regression results, since most of the
coeflicients are not significant.

38The p-values of the per-treatment regressions (which, in the interest of space, we do
not report) are 0.06 and 0.23 respectively.
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O ) G @ 5
Gender —30.302 3.757
(0.640) (0.962)
Age 3.779 4.142
(0.236) (0.313)
Degree —8.944 —10.230
(0.759) (0.670)
Trader 67.403 69.831
(0.050) (0.107)
Observations | 32 32 32 32 32
R? 0.00 0.02 0.001 0.054 0.080

Table 9: Regression of subjects’ payoff at the end of the experiment on
individual characteristics. P-values in parenthesis.

(1) (2) (3) (4) (5)
Herd 1 Herd 2 Contr 1 | Contr 2 | No Trade
Trader 0.292 0.268 0.131 0.026 0.018
(0.204) (0.206) (0.199) (0.744) (0.855)
Observations | 32 32 32 32 32
R? 0.147 0.121 0.021 0.007 0.002

Table 10: Regressions of participants’ proportion of herding, contrarianism
and no trading on the trader’s dummy. Herd 1 and Contrarian 1 refer to
Treatment I. Herd 2 and Contrarian 2 refer to Treatment II. P-values in
parenthesis.
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which the price adjusts to the order flow in such a way that subjects should
simply follow their own private information; and one in which the price does
not fully reflect the information contained in the order flow and, as a result,
it is sometimes rational for subjects to neglect the private information and
imitate the predecessors.

We find that, as theory suggests, the proportion of herding decisions is
very low in Treatment /. Therefore the theoretical prediction by Avery and
Zemsky (1998) that price adjustment to the order flow reduces the scope
for herding behavior, is confirmed by the experimental data on financial
market professionals. Moreover, also in accordance with the theory, herding
increases in Treatment /1, where the price adjustment rule is consistent with
the presence of event uncertainty.

Important deviations from equilibrium predictions, however, appear in
the experimental data. In the first treatment, subjects had a tendency to go
against the market that the theory does not account for. In the second, they
herded, but less than theory predicts. Moreover, in both treatments, subjects
sometimes prefer to abstain from trading although they had an informational
advantage over the market maker, a phenomenon already observed in under-
graduate students. Abstention from trading, therefore, remains an important
deviation from theory (and one that significantly affects the process of price
discovery) even with financial market professionals.

Our study combines the advantage of the controlled experiment with that
of observing the behavior of professionals, who are engaged in the day-by-day
activity of trading, pricing and analyzing financial assets. We believe that
the challenge for future research is twofold. On the one hand, the existing
experimental results offer suggestions for empirical research, which should
study whether the behaviors observed in the laboratory are present in actual
financial markets; on the other hand, more theoretical work is needed to
capture the behaviors that the present model is unable to predict, such as
contrarianism and abstention from trading activity.
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