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subject has observed over many time periods. In many cases, the magni-
tude of the adjustment on the production level is more important than the
production level, the reason is a small production level adjustment might
cost more than the production, for example, purchase a new machine to
increase the production level by one unit might cost more than to produce
one hundred units of products. In the following I use ¢-test and regression
analysis to study the dependences of expectation adjustment on various vari-
ables. First, I test the dependence of S7(t) — Si(t — 1) on Si(t — j), where
Jj €{1,2,...,T}. That is, function relation of the form

Si(t) = Si(t-1) = iWs - Si(t —J) (4.10)

Jj=1
is determined.

Unfortunately, such analysis did not give us any strong correlation be-
tween Subject A's adjustments on prediction, §5(t) — Sa(t — 1), and the
sums of production in earlier time periods, S,4(t — j), because all the proba-
bilities P; are much higher than the level of significance of 0.05. However, it
is encouraging to see the analysis on the data set of the second experiment
provided us with strong correlation between Sg(t) and Sj(t) — Sg(t — 1).

Following are the analysis results I have for T' = 3:
Wi = —0.605, Ty = 6.255, P, =0.0001,
W = 0.157, T; = 1.607, Py = 0.1154,
W3 = 0.157, T, =1.618, and P;=0.1130.

So the adjustments on the expectation of Subject B are affected by how

much he has adjusted in the previous time period. The influences on the
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Figure 4.10: Dependence of prediciton on the adjustments of prediction,

T=1, Subject A.

data in earlier time periods are insignificant based on the W; and P; values.
I have similar results for both tests with T =4 and T = 5.
It would be interesting to see if the adjustment of predictions of Subject
A depend on the adjustments of his predictions in earlier time periods:
T
S5i(t) - Sa(t = 1) = Y W;(Sa(t - 5) - Sa(t—j - 1)) (4.11)
=1

Again, I use regression analysis to analyze the data set, first Ilet T = 1:
Sa(t) = Sa(t - 1) = Wy(Si(t—-1) - Sa(t - 2)).

Here i have W) = 0.527. I plot the actual §4(¢) — S4(¢ — 1) and the
fitted S3(¢) — Sa(t — 1) = 0.527(5%(t — 1) — §5(¢ — 2)) together in Figure
5.10. It shows that there is only a weak correlation.

NextIlet T =2,
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Figure 4.11: Dependence of prediciton on the adjustments of prediction,

T=2, Subject A.
S3(t) = Sa(t = 1) = Wi(S3(t ~ 1) = Sa(t - 2)) + Wa(Sa(t - 2) - Sa(t - 3)),

where I have W; = 0.713 and W, = 0.332. I plot the actuai Sa(t) —
Sa(t—1) and the fitted 55(t) = Sa(t — 1) = 0.713(53(¢ — 1) = Si{t — 21 —
0.332(55(t — 2) — S3(t — 3)) together in Figure 5.11. It is clear that she
correlation is now much stronger.
Finally, I let T = 3: '
Sat) = Sat-1) = 53: W;(Si(t-3) - Sa(t-i-1))

Jj=1
where I have W; = 0.738, W, = 0.437, and W3 = 0.163. I plot he
actual §5(t) — Sa(t — 1) and the fitted 53(t) = Sa(t - 1) = 0.733(S5(¢ -
1) = §5(t = 2)) +0.437(S3(¢ - 2) - 53(t = 3)) +0.163(S3(¢ —3) — F3(¢ — )

together in Figure 3.12. I notice that no significant improvement is obtaized
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Figure 4.12: Dependence of prediction on the adjustments of prediction,

T=2, Subject A.

from T' = 2 to T = 3. The reason is that there is a limit on the memory of
Subject A, or simply Subject A intentionally ignores the adjustments on his
predictions in the earlier periods. If we assume exponential discount rate,
the dependence of W; on the adjustments of the prediction in any earlier

period j can be estimated as follows:

W; =~ 0.723 . e~0646-0G-1) for j < 3.

I also use t-test to ferform the similar analysis, first we let 7' = 3 and I
have:
W1 =0.574, T, = 6.968, P, =0.0001,
W, = 0.376, T, = 4.151, P, =0.0002,
W3 =0.197, T, =2.431, and P;=0.0194.
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Notice here that the W; values here are slightly different from what
I have in the regression analysis earlier. However these values shoud be
more accurate and they project the same trend as the previous regression
analysis. The reason is in our earlier regression analyses I did not include the
constant term Wy, for example, Equation (4.11), however, the SAS package
automatically assign a constant term (intercept with the horizontal axis) to
every t-test. So, in this case, Equation (4.11) should be modified as:
T
SH(8) = St = 1)~ Wo + D Wi(S7(t~ )~ S5t =7 =1)).  (412)
Jj=1
From the low P; values, it is clear that all the adjustments in the past
three time periods have affected the decisions of Subject A, and the impor-
tance decreases geometrically as the distance j of time increases.

Next let 7" = 4 and I have:

Wi = 0.608, Ty = 7.203, P, = 0.0001.
Wy = 0.438, T, = 4.476, P, = 0.0001.
W3 = 0.287, T3 = 2.994, P3 = 0.0047.
Wy =0.143, Ty = 1.694, and Py = 0.0981.

From the W;, T}, and P; values, I see that the same message I have obtained
from the analysis with T = 3 is confirmed. Also based on the P; values I can
conclude that the adjustments made earlier than four time periods before
are not important in the adjustments of Subject A’s expectation.

It is also a surprising to notice that the correlation in Figure 5.11 or
in Figure 5.12 is formed from the very beginning of the experiment. That
is, the prediction scheme of Subject A is not developed entirely during the

experiment, but it depends on his initial behavior and prior model at the
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start of the experiment. In summary: a good decision maker in oligopoly
must not be only able to learn quickly from what he has observed, but also
be able to use the prior knowledge he has built on prediction schemes before
the experiment. As the experiment proceeds and as more information is
collected, the prediction scheme is tuned.

In the previous paragraphs, the learning behavior, various prediction
schemes and their development were discussed. They are very important in
the prediction of the behavior of the competitors, but so is the long-term
strategy, for example, sacrifice the profits in the early time periods in order
to knock the competitors out of the market. As we have observed from
many cases in the real world, for example, the automobile and petroleum
industries, a good long-term strategy sometimes is more important than the
short-term goals and an accurate prediction scheme. A good decision model
should include all objectives, which conclusion is strongly supported by the

first set of experiments.

4.3 Data Analysis of the Second Set of Experi-

ments

The main purposes of this section are to study the uses of prediction schemes
and the existence of learning behavior, to describe the qualities of some
strategies, and to explain the involvement of psychological issues in oligopoly
games. I also attempt to link the strategies that have been identified to the
ones used in the real world. To fulfill these purposes I designed experiments

with the following qualities:
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1. Animpartial agent is assigned to play the second part or second and third
parts of the experiment based on the strategy and decision rules the
subject provides, without injecting his personal judgement. From the
total profits earned we can determine whether the provided strategy
works or not. It is also possible to obtain information on how much
a subject has learned and how the strategy was developed, from the

interviews used to transfer the strategies.

2. Many of the complicated strategies and decision rules are very difficult
to infer from the results of the experiments using regression analysis
or other methodologies such as statistical pattern recognitions. How-
ever, apperently complicated interactions can often be explained by

the subjects in terms of deterministic decision rules and equations.

3. Besides the strategies and the decision rules, some factors, for example,
aggressiveness and the quickness of learning, can also be assessed from
the interviews. These factors are sometimes more important than the

particular strategies as developed by subjects.

4. The same possible monetary reward motivates different people to differ-
ent degrees. Some subjects are very aggressive, some are not. What
causes such differences? To most subjects, the motivation and the
dedication are the most important factors. Only the aggressive and
dedicated subjects are able to earn the highest total profits. From the
interviews, we could sense aggressivity, modesty, cautiousness, and just

how much he/she cared about earnings.

However, these experiments have the following limitations: first, the

strategies and the decision rules provided by the subjects cannot cover all
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the possible situations; second, some subjects are superstitious or have cer-
tain preconceived notions in predicting what will happen, but they cannot
explain such behavior clearly.

As mentioned earlier, there are three experiments in this set. Data sets
of these experiments are shown in Tables A.6 - A.8. It is interesing to see
that the strategies developed in the first experiment are very similar to those
of the first set of experiments. However, the behavior of the markets in the
second and third experiments are totally different from the first experiment.
There was an aggressivbe subject whose total profit earned in each of these
experiments was much higher than the average of the other subjects. Her
behavior and strategy might reflect competition in the real world and was
very helpful for us to gain insight. These competitions are not only technical
but also psychological.

Let’s discuss the first experiment first. The strategies and the decision
rules developed are matching the results I obtained from the first set of
experiments. The subjects developed and used strategies which included
both short-term expectation schemes, for example, Cournot expectations
or their modified versions, and long-term strategies, for example, market
dominant strategies.

Amongst the five subjects, one, A5, used a pure Cournot expectation
and three subjects used more complicated strategies but still relied on the
information predicted by Cournot expectations. These three subjects were
A1, A2 and A3. I discuss the strategy of Subject A5 first. The following is

quoted from his written instruction:

“Estimate that each player (subject) produces 9 — 10 units, total

39 ~ 40 units from the other players (we denote it by Ss(t)).
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Based on the level of Ss(t — 1) from the previous time period, I
find my production level x5(t) at which I have highest profit. [
averaged x5(t) between 8-10 units if40 < Ss(¢t~1) < 45. If Ss(t)

increased above 45, x5(t) drops to around 5-7 units.

Therefore, my decision rules are: if S5 < 40, then z;(t) = 10; if
40 < S5(t— 1) < 45 then 8 < z5 < 10; if 45 < S5(t — 1) < 50
then 6 < x5 < 7; and if 50 < Ss(t — 1) then 4 < x5 < 5.”

It is not a coincidence, that the competitive Nash-equilibrium for these
experiments is 10 unit. Instead of 6 units per subject of monopoly Nash-
equilibrium (30 units for the entire market), Subject A5 assumed that the
other competitors were more likely to produce 10 units. The prior model of
Subject 5A must sound like:

[Let’s share the market, each one shares one fifth of the market, you are
happy, I am happy, and no one in the market is a loser. But, sometimes the
market fluctuates, I have to make some adjustments in order to maintain
the level of my profit, and my decision is based on what happened in the
previous time period.]

Compared with Subject A5, Subject Al is more aggressive and more
flexible. His strategy considers more information in each decision, for ex-
ample, the production levels in earlier time periods. The production level
of Subject Al is always much higher than the average of the competitors.
Simply, Subject A1 wants to be the dominant player. However, his decisions
still influenced by the total productions from the competitors in the previous
time period S;(¢ — 1), this is the use of Cournot expectation. For example,

Subject Al developed an equation:
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zi(t)=a-0-51(t —1), wherea=24and b= 315-,

to calculate the production level. If Sy(t— 1) = 30, then z4(¢) = 14, and
if S1(t — 1) = 36, then z,(t) = 12. However, if a trend is noticed, then the
decision will consider the above equation and the predicted trend.

Subjects A2 and A3 used strategies that were similar to the modified
Cournot expectation scheme with adjustment factor a as discussed earlier
in Chapter 3. The adjustments on the production levels z;(?) did not move
all the way to the values predicted by Cournot expectations, but somewhere
in between.

It is interesing to see how much information Subject A2 has considered

in each decision:

“First, look at my profit in the previous time period Q2(t — 1),
Second, look at the total production of the others in the previous
time period Sa(t — 1). Then determine our optimal production
z2(t) by the calculator. Always use the calculator to find the

mazimum profit and the production level x4(t).

After a high number of Sa(t ~ 1), it is expected that Sa(t — 1)
will decrease. For example, if So(t — 1) = 42, then in the profit
calculator let S2(t) = 38 or 39 to calculate our zo(t). Similarly,
if So(t — 1) is low and is around 32 or 33, then it will go up to
around 37 or 38. If a trend of S3(t) starts taking place and you
notice it, follow it. For ezample, in the past four time periods,
[if Sa(t—4+7) = {39,37,40,39}, where j = 1,2,3,4,] then Sa(t)

seemly will decrease.”
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The strategy of Subject A3 is very simple, select either 9 or 10 units
(again, it is competitive Nash-equilibrium) depending on the optimal pro-
duction z3 predicted by Cournot expectation. If zj > 10, then select 10,
otherwise, select 9.

Subject A4 did not develop a sound strategy. In most time periods, A4
selected z4(t) = 6 units, but sometimes z4(¢) for no clear reason, jumped up
to 14 or 15 units and then went back to 6 units. This occured at ¢ = 14 and
t = 20. It is interesting to see that there were two occassions when Subject
Ad tried to send a message to the other subjects by setting z4(t) = 0 or
1. The message to the other subjects is “if total productions decreased, the
price would go up”. However, these messages were not perceived by the
other subjects, since the production levels of individuals were not posted on
the screen, and it is hard to detect from noise in the overall production level.

The second experiment was very interesting and exciting. We observed
a strategy developed by an aggressive subject that was so effective that the
subject earned very high total profits in this experiment and also in the
third experiment held one week later. The second experiment provides us
an opportunity to know how the dominant subjects set up their strategies
to control the markets.

The other lession we have learned here is that the laboratory experi-
ments are an invaluable aid in studying such markets as they provide the
opportunity to observe the behavior of the decision makers under controlled
conditions at much less cost than a field experiment.

In the second experiment, Subject B3 single-handedly plays against the
rest of the market. Subject B3 not only earned total profit almost equal

to the sum of her competitors (13732 pesos to 14264 pesos), but also was
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able to intimidate and punish his/her competitors whenever they tried to
increase production. Such aggressive behavior was never observed in any
of the other oligopoly experiments that were conducted in the Economic
Science Laboratory at the University of Arizona.

The strategy of Subject B3 was: first calculate the monopoly Nash-
equilibrium of the entire market, i.e. Y2, z;(t) = 30, then starting with a
"modest” production level of 25 units, increase it gradually up to 32 units
by t = 4. Subject B3 did not optimize the short-term profit and ignored
the losses in the beginning, for example, at t = 2. She played the strategy
consistently and kept on pressing the competitors to lower their production.
After several time periods, the other subjects were never be able to challenge
the dominance of Subject B3.

Whenever the other subjects increased their production, Subject 3B sim-
ply increased his/her production to fool the competitors (contrary to the
suggestion obtained from the Cournot expectation). So the competitors
thought that the profits dropped were due to their adjustments, and there-
fore, they reduced their production to their previous levels.

In the second half of the experiment, the other subjects were forced to
wrestle with each other, but never with Subject B3. It would be very helpful

to show the entire strategy of Subject B3:

“I started out at a “modest™ number first (about 25) so as to
find out how the other subjects set their production levels. Peri-
odically, every other period or so, no matter what I believed the
total production of my competitors S3(t) to be, I bid a high z3(t)
even if I would not be able to make much profit. This might (I

hope it would) cause the S3(t) to drop, because of their expecting



me to put in a high number. However, I watched what the S3(t)
has been consistently and then see what my z3(t) would cause me

to make the most profit based on my guess of the S3(t).

I never bid over 34 unless the S3(t — 1) drops very low, because
I would risk losing a great deal of profit.

Other than periodically tossing in a higher number (28 — 32) to
set S3(t) off balance, I bid consistently based on my expectations
of the S3(t) and where I would gain the most profit from this.
With measuring the ezpectation of Si(t), be sure to be guessing
modestly in your ezpectations of the competitors so as not to lose

a lot if the competitors should bid erratically.

[Acquiescence, if pressed (or losses of profit) two time periods in

a row.]”
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It is easy to see that this sophisticated strategy is beyvond the technical

intuition is needed.

level. It seems that to develop such an effective strategy, good psychological

One week later, the five best subjects from the first two experiments

been much stronger. Here is what I observed:

were selected to participate in the third experiment. Since all the subjects

have previous experience, the competition that Subject B3 faced might have

1. The average profit per time period of Subject B3 dropped slightly by 8

percent (171.65 pesos to 158.53 pesos). This indicates that the dom-

inance of Subject B3 in this experiment (11097 pesos to 22996 pesos

from the other four competitors) is not as great as in the previous
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experiment (13732 pesos to 14264 pesos from the other four competi-

tors).

2. The average total profit of the selected three subjects from the first group
(Subject A1, Subject A2, and Subject A3) dropped by 17 percent (7106
pesos to 5870 pesos), but compared with the average of the total profit
of Subject B3’s victims (3870 pesos in 70 time periods to 3443 pesos
in 80 time periods) in the second experiment, it is much better. So,
Subject B3 still dominated the third experiment, but her strategy was

not as effective.

The second experiment and the third experiment lead us to the following
discussion:

1. What is a good prediction strategy in an oligopoly market?
From the first set of experiments and the first experiment of the second set,
an accurate prediction scheme and a good long-term strategy, for example,
market dominance strategy, are enough to guarantee a high total profit.
Emerging from the second and third experiments of the second set, I have
observed more complicated strategies. A good strategy, if measured by the

total profit earned, should be able to do the following:

1. Estimate or calculate accurately all the important parameters of the

market, for example, the monopoly and competitive Nash-equilibria.

2. Be aggressive. For example, Subject B3 accurately calculated the
monopoly Nash-equilibrium to be 30 units for the entire market, so
the goal is to maintain a production level not much lower than that.

In order to maintain such a high production and to keep the price
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higher than the unit cost, the total production of the competitors

should be kept as low as possible.

3. Understand the behavior of the competitors and accurately predict the
reactions of the competitors. In playing dynamic games and making
decisions in oligopoly markets, it is important to know the possible
reactions of the competitors in all possible situations. It is also helpful
to sense how smart and how tough your competitors are in order to
gauge punishment or intimidation strategies and to recognize whether

they work or not.

4. Sacrifice the short-term maximum profits for higher average profits
in longer time span. It is a very difficult strategy to follow, since
most people believe “a bird in hand is better than two in the bush”.
However, the experiment results show that the subjects who do employ

this strategy are likely to have the highest total profits.

5. Protect the strategy and develop low-cost tricks to manipulate the
competitors. Never let the competitors know the strategy. Generate
production noise that will lead competitors to make decisions that
favor the success of the strategy. For example, Subject B3 randomly
tossed in high production levels when regular strategy (eg., Cournot
expectation) suggested not to do so. The consequence of this act was
that the productions of the competitors generally decreased in the next
time period and lower production levels prevailed for several more time

periods.

2. How complicated are the competitions in the real world?

From the experiments. the complexity of the strategy of Subject B3 is far
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beyond our expectations. The strategy is so complicated that it cannot be
explained simply by rules or simple theories. Subject B3 used her psy-
chological intuition to set up her strategy. For example, when should
you generate a random signal and what is the appropriate signal to manip-
ulate the competitors? When and how should you press the competitors:
be aggressive, be modest or even be acquiesce? These questions are difficult
to answer with equations or simple rules. They are the behavior of intelli-
gence, and such intelligence is able to perceive what happened, to learn
from what is perceived, to remember what is learned, and finally, to apply
what is learned.

3. What are the connections of the experiment results to the
real-world problems? The experiments are conducted in a controlled and
isolated environment (the laboratory): the parameters limit the productions,
prices, and profits. However these experiments still provide important mes-
sages concerning the problems of the real world.

Message 1. - The U.S. has lost the domirance in several markets, for
example, personal computers, textile, and electronics, to the countries in
the Pacific rim and Europe, such as, Japan, Korea, France, and Germany.
One major factor is that decision makers only pay attention to the short-
term profit, for example, to one season or to one year, not to the long-term
development. In many cases, if there is a big profit, the management would
rather distribute the profit to the management, the employees, and the
stock-holders than reinvest to the research and development (R/D), new
technology or education to improve the competitiveness. If the economy or

the market turnes sour, it is very difficult for such firms to survive.
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Message 2. - If a firm cannot keep track of the market, or only slowly
adjusts to market change, then it is a follower. A leader is very quick in
learning market changes and is very flexible to adjust to the changes. In
addition a leader has to develop a good strategy to use to manipulate the

decisions of the followers.

4.4 Conclusions of Laboratory Experiments

From the results of these experiments, and from the strategies and the de-
cision rules provided by the subjects, it is seen that theoretical results are
confirmed in reality, when prediction schemes developed in the previous
chapters have actually been spontaneously employed by untrained sub jects.
For exainple, Cournot expectations, adaptive expectations, and extrapola-
tive expectations were used by several participants. Also, it is more encour-
aging to see that the subjects who have consistently used these prediction
schemes could earn higher profits.

Besides the prediction schemes, the long-term strategies are also impor-
tant. Long-term strategies are difficult to represent with equations or rules.
Similarly, the behavior of the subjects cannot be easily modeled by equa-
tions or decision rules. Whenever humans are involved in games or decision
making, such as, an economics experiment, many idiosyncratic behavioral
traits play a role in the process. For example, the decisions of some sub-
jects are influenced by the things they have observed in the immediate past,
but not what they had seen in earlier time periods: what accounts for the

internal discount rate.

There are many important lessons and messages that can be learned
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from these experiments. They tell the importance of conducting controlled

laboratory experiments to understand human interaction in economic games.
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Chapter 5

Conclusions and Comments

Decision making in dynamic market systems are very complicated processes.
They include the considerations of, for example, the resources available, var-
ious goals of the organization, uncertainties and risks, etc., and they are very
difficult to be presented precisely by numbers or equations. In addition, the
behavior and the mental models of the decision makers are very subjec-
tive and inconsistent. These issues make it impossible for any model to
include all the information that are important in the decision making pro-
cess. Therefore, any model is only an approximation and simplified version
of the real problem.

Theoretical studies, field studies, and the laboratory experiments are
the three major approaches to understand or to solve a dynamic market
problem. Any one of the above three approaches only sees or solves the
problem partially. However, the combination of any two or more approaches
is able to understand a problem more completely, similarly, the solution it

provides should be better.
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In this sfudy, I used theoretical studies and laboratory experiments to
study the dynamic market problems. Unfortunately, field studies are very
time-consuming and are omitted from this study. Theoretical approaches
and laboratory experiment approaches can help each other, for example, in
verifying the results. Only the theoretical research, without the supports
or the verifications from the experiments or field studies, the models, the
equations, or the proofs of theorems, are difficult to be accepted and appre-
ciated. One major question, as I mentioned earlier is “to what extent can we
trust these models and the solutions they provide?” Without field studies
or experiments, can we know the answer? Certainly the answer is “No”.
However, only the experiments or the field studies alone without systematic
analysis and theoretical studies are very difficult to be used in obtaining
fundamental conclusions.

In this study, the marriage of the theoretical studies and laboratory
experiments provided us remarkable results. For example, to see the uses
of prediction schemes in the laboratory experiments and to see those who
follow what suggested by the prediction schemes earned higher total profits.
In these experiments I also observed the competitions or the strategies of the
subjects have gone beyond the technical level. The knowledge of psychology
were proved important in setting up the strategy to dominate a market. Such
strategy includes a good prediction scheme to predict the possible responses
of the competitors, a good long-term strategy, that is, to be aggrressive and
consistent, and the uses of “tricks” to fool and control the behavior of the
competitors to guarantee the success of such strategy. The details and other
important messages are reported in Chapter 4.

Psychologists have pioneered the study of behavior of learning and de-
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cision making, and much of this research have provided far-reaching im-
plications for the decision making under uncertainties. And through the
experiments and systematic studies, the contributions of psychologists to
the studies of the behavior of invidual decision makers have been recognized
by the economists. To the studies of dynamic market systems, there is still a
large open area to be explored by the combination of the economical theories
and the psychology.

To make a summary of this study, I have following sentences:

In decision making process, things that can be described with equations
and rules are always important. But, we believe things that cannot be de-
scribed with rules or equations are sometimes even more important. Also, we
believe things t]zat cannot be perceived are sometimes more important than
the ones that can. But, nothing is more tmportant than the abilities to learn
from what have observed, to remember what have observed and learned, and

apply them appropriately to solve problems.
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Table Al: The Data 3et of the First Experiment in the First Set
Time x1(t)QL(t)x2(t)Q2 () %3 (L)QI (L) x4(E)Q4(EIx5(LIQS(L) X(t) P(t)
144 17 408 144 2 48 5 120 a6 4

1 6 5 94
2 4 76 20 380 § 95 4 76 8 152 41 39
3 5 45 21 189 7 63 8 72 10 90 51 29
4 J 12 Jo 120 3 12 10 10 10 40 b6 24
5 3 12 35 140 2 8 4 16 12 48 56 24
] 3 =60 50-1000 2 -40 10 =200 15 -300 80 0
7 4 132 4 132 § 165 4 132 10 330 27 53
8 94 56 22 308 5 70 s 70 10 140 46 34
9 3 66 17 3IN 3 66 7 154 8 176 38 42
10 4 12 25 75 6 18 7 21 15 4§ 57 23
11 2 56 15 420 2 56 7 196 6 168 32 18
12 3 3 26 26 3 3 7 7 20 20 59 21
13 6 42 10 70 10 70 7 49 20 140 53 27
149 4 84 15 31§ 3 63 T 147 10 210 39 41
15 6 6 23 23 3 3 7 7 20 20 59 21
16 S 30 10 60 10 60 7 42 22 132 54 26
17 8 ~88 25 =275 8 -88 10 -110 20 -220 71 9
18 8 24 6 18 11 33 7 21 25 15 57 23
19 8 16 14 28 8 16 8 16 20 10 58 22
20 8 96 12 144 6 72 7 84 15 180 48 32
21 3 6 17 34 5 10 g 16 25 SO 58 22
22 4 64 12 192 5 80 8 128 15 240 44 36
23 4 S56 18 252 4 56 3 112 12 168 46 34
24 10 10 18 18 6 § 3 9 16 16 59 21
25 10 120 12 144 8 96 8 96 10 120 48 32
26 10 90 12 108 S5 45 9 31 15 13§ 51 29
27 12 -24 17 -34 5 -10 8 -16 20 -40 62 18
28 12 36 8 24 10 30 7 21 20 60 57 23
29 11 121 10 110 6 66 7 17 15 1865 49 31
30 12 132 14 154 5 55 8 98 10 110 49 31
31 12 0 16 0 4 0 8 0 20 0 60 20
32 12 -132 16 -176 10 -110 8 -38 25 =275 71 9
33 12 =72 7 ~-42 10 -50 7 =42 30 -180 66 14
34 12 -12 7 =7 10 -10 7 <=7 25 =~2§ 61 19
35 12 0 6 0 10 0 7 0 25 0 60 20
36 12 =24 8 =16 10 =20 T -4 25 =S50 62 18
37 12 84 6 42 8 56 7 49 20 140 53 27
38 2 12 15 90 5 30 7 42 25 150 54 26
39 12 48 19 76 5 20 10 40 10 40 56 21
10 12 -60 20 -100 3 -15 10 =30 20 -100 65 18
41 12 108 6 34 1 9 7 83 25 225 51 29
42 12 228 10 190 q 76 10 120 5 35 11 39
13 12 =36 15 =45 6 -18 10 <30 20 -50 63 17
44 10 60 12 72 10 50 7T 42 15 90 34 26
45 12 48 12 48 4 16 g 32 20 80 56 24
46 14 =42 15 =45 5 =15 9 =27 20 =50 63 17
47 13 ~-104 12 -96 9 =72 3 =72 25 -200 68 12
48 13 0 6 0 7 0 3 0 25 0 50 20
49 13 -117 15 ~-135§ 7 =53 9 -31 25 -225 69 11
50 13 -143 15 -165 8 -88 10 -110 25 =275 71 9
following are the sum of production:
419 773 303 381 869
Following are the sum of profit:
1221 2702 1119 1437 2000
Following are the sum of prediction error:
526 674 462 450 862
Following are the sum of error of Cournot ZIxp.:
268 305 245 205 4258
Sum of production for the £irst ten peciods:
39 241 44 31 103
Tollowing are the fizst Lndex of profit:
-107 99 -159 -9 7
Tollowing are tie second index of profiti:
151 468 58 175 143
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Table A2: The Data Set of the Second Experiment in the First Set 122

Time x1(t)QL(t)x2(t)Q2(t)x3(t)Q3(t)xd (£)Q4(L)x5(L)QS(L) X(E) 2(t)
21 42 12 24 2 2 23 45 58 22

1

2 24 -144 15 =90 ~-18 -12 22 -132 56 14
3 20 180 8 12 9 20 130 51 29
4 15 105 12 84 14 22 134 53 27
2 16 96 10 60 12 23 138 54 26
7
8
9

w e

18
14
18
20 0 8 0 0 23 0 50 20
-12 24 -144 §6 14
16 22 352 44 36
2 25 25 59 21
30 25 230 50 30
3 24 24 39 21
g 23 i6 38 22
4 20 20 39 21
1 20 20 39 21
-20 20 =20 54 16
9 20 ¢0 38 22
20 15 75 55 25
-12 22 -56 63 17
24 20 240 48 32
27 20 130 51 29
12 20 30 36 24
60 20 409 40 10
27 20 130 51 29
24 19 152 52 29
32 22 175 52 2R
20 140 53 27
-15 22 -56 83 17
21 20 140 53 27
-6 21 -42 32 18
12 20 50 56 24
27 15 135 51 29
16 20 30 56 24
0 15 0 50 20
-4 22 -22 51 19
-12 20 -30 54 16
4 15 50 56 24
22 10 10 19 31
-32 20 ~-1%0 58 12
-5 15 =45 53 17
16 10 20 32 28
18 12 T2 34 26
60 12 240 10 40
68 12 224 43 37
42 13 1322 16 34
24 13 101 52 20
18 15 30 34 26
45 13 135 15 35
33 14 154 19 31

2
2
3
5
21 =126 15 =90 ]
10 160 7 12 4
20 20 8 8 4
10 10 100 8 80 4
11 19 19 9 9 4
12 12 24 15 30 4
13 15 15 15 15 5
14 11 11 20 20 4
15 10 =-40 25 =100 4
16 12 24 20 40 4
17 21 105 10 50 5
i8 19 =57 13 -39 5
19 11 132 10 120 C)
20 15 13§ 8 72 5
21 19 76 9 36 S
22 5 100 7 140 5
23 10 90 13 117 5
24 15 120 10 80 5
25 10 80 11 aa 5
26 12 84 12 84 5
27 15 =45 15 =45 5
28 10 70 15 105 5 35
29 15 =30 18 =~36 5
30 10 40 18 72 5
31 15 135 13 117 5
32 10 40 17 68 5
a3 15 0 20 0 5
34 9 -9 20 =20 6
35 10 =40 25 -100 6
36 15 60 20 80 S
37 20 220 12 132 5
38 20 -160 19 =152 5
39 20 =60 21 -~-63 5
40 14 112 21 168 3
41 22 132 12 72 5
42 10 200 10 200 5
43 12 204 10 170 S
44 14 196 11 154 5
15 22 176 9 72 ]
46 13 108 13 78 3
47 14 210 10 150 5
48 12 132 15 163 5
od

=15
40
30
130
35
70
10
30
75
35

[®]
w
N WWWLULWLWWONDI WL DLWWWLWLWUMRAWWWLWNDG LD .S LWWNEF RN NN N -
N
[+-]

49 23 -138 20 -120 -30 =24 14 -33 56 14
S0 9 162 14 252 30 36 12 215 42 kl:}
Following are the sum of production:
747 688 231 149 829
Following are the sum of profit:
3066 2511 1133 669 4139
Following are the sum of predicticn erzer:
585 345 239 313 7.2
rFollowlng are Llie sum of orxcc zl Cuurnot Zxp.:
303 279 233 115 353
Sum of production for the Ilzst ten perizds:
177 103 32 20 229
Tollowing are the firsc index of oTofit:
1562 142 -3 -164 210

24w

Following acge the second index 23 arzaiis:
444 409 .35 34 339



Table A3: The Data Set of the Third Experiment in the First Set
Time xl(S)Ql(t)x2(t)02(t)x3(t)o3(t)x4(t)Q4(t)x5(t)QS
1 171

1 190 8 152 10 190 9
2 13 130 15 150 8 80 8 80
3 9 198 10 220 10 220 7 154
q 8 80 20 200 10 100 7 170
5 9 108 15 180 12 144 8 96
6 11 08 10 80 15 120 8 64
7 10 170 10 170 10 170 8 136
8 9 126 12 168 9 126 7 98
9 9 81 15 135 12 108 5 45
10 7 63 15 135 13 117 7 63
11 11 1 15 15 13 13 7 7
12 9 108 15 180 8 96 7 84
13 10 90 15 135 10 90 8 72
14 9 162 8 144 10 180 9 162
15 10 230 5 115 9 207 8 184
16 10 200 10 200 8 160 9 180
17 10 90 15 135 10 90 9 81
18 9 63 15 105 10 70 9 63
19 11 143 10 130 10 130 9 117
20 10 160 5 80 10 160 10 160
21 10 170 5 85 10 170 10 170
22 10 0 20 0 10 0 11 0
23 11 22 20 10 10 20 11
24 9 27 20 60 10 30 10 30
25 13 52 20 80 10 10 10 40
26 15 105 10 70 10 70 10 70
27 13 195 5 75 10 150 10 150
28 14 42 15 45 9 27 10 30
29 10 100 15 150 10 100 10 100
30 9 -18 20 -40 10 -20 10 -20
3 10 30 20 60 8 24 10 30
32 7 70 15 150 8 80 11 110
33 5 90 10 180 10 180 10 180
34 4 64 10 160 13 208 11 176
35 6 42 15 105 12 84 12 84
36 8 40 15 75 10 50 12 60
37 6 60 15 150 10 100 12 120
38 10 50 15 75 10 50 12 60
39 12 24 15 30 10 20 12 24
40 8 §6 15 105 10 70 12 84
41 6 66 14 154 12 132 12 132
42 4 32 13 104 15 120 12 96
43 10 50 15 15 9 4s 14 170
44 11 =33 16 -48 11 =33 14 -42
45 8 64 15 120 13 104 14 112
46 2 32 10 160 10 160 14 224
47 4 32 12 96 12 96 15 120
48 5 45 1§ 135 10 90 15 135
49 6 72 5 60 11 132 17 204
50 7 14 15 30 10 20 17 34
Following are the sum of production:
447 668 520 519
Following are the sum of profit:
4086 5370 41890 4692
Following are the sum of prediction erzor:
297 458 272 311
Following are the sum of error of Cournot Exp.:
147 216 136 153
Sum of production for the first ten periods:
95 130 109 74
Following are the first index of profit:
150 210 248 208
Following are the second index of profit:
300 452 384 366

22

(-

VOAWLOINIS OO UODVNODALNVDVWWOUUOVONODWOAVLRVUNOIWUARLVWOOLOVUOEWLINA S

60
44
50
48
64
85
126
90
81
13
108
72
108
115
60
63
70
91
144
136
0
12
24
12
56
105
27
50
-26
27
90
126
96
56
50
70
40
18
56
55
64
35
-33
16
128
72
54
108
18

370
Jlio0
312
142
62
58
228

(t) X(t)
76 41

50
38
50
48
52
43
46
Sl
51
59
48
51
42
37
40
51
53
47
14
43
60
58
57
56
53
45
57
S0
62
57
50
12
14
53
55
50
55
58
53
49
52
55
63
52
14
52
51
48
50

P(t)
39
30
42
30
32
28
37
34
29
29
21
32
29
38
13
40
29
27
33
36
37
20
22
23
24
27
35
23
30
18
23
30
38
36
27
25
30
25
22
27
31
28
25
17
28
36
28
29
32
22
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Time xl(g)ol

1
2 10
3 8
q 7
5 8
6 10
k) 1]
8 8
9 15
10 ]
11 6
12 8
13 9
14 8
15 7
16 8
17 10
18 8
19 7
20 8
21 8
22 8
23 10
24 8
25 9
26 8
27 12
28 8
29 8
30 12
31 8
32 7
33 7
34 12
35 7
36 9
37 8
38 12
39 10
40 9
41 15
42 10
43 8
44 12
A5 10
46 15
47 10
48 8
19 10
50 8
Following
Following
Following
Following

70
120
105
112

80

(k]

80

-150
120

90
104

99
120

42

96

0
112
105

80
104
104

20
112

72

32
108
104

64
108
168
147
105
132
119

81

96

48
130

9
180
140

80

12

60
120
200
112
170
104

are the
452
are the
4614
are the
283
are the
147

Sum of production

87

Following are the

169

Following are the

Table Ad4: The Data Set of the Fourth Experiment in the First Set
(£)%2(£1Q2 (t) %3 (£)Q3 (L) x4 (E)QA(LIR5(L)Q5(t) X(t) P{t)
40 8 64 12 96 20 160 7 56 52 28

8 56 14 98 12 84 9 63 53 27
8 120 13 195 8 120 8 120 45 35
8 120 15 225 5 15 10 150 15 35
9 112 14 196 4 56 12 168 46 34
1 $6 15 120 5 40 15 120 52 28
6 GG 13 143 10 110 12 132 19 a
1 70 14 140 12 120 9 90 50 30
8 -80 15 -150 20 -200 12 -120 70 10
6 20 12 180 10 150 9 135 15 1%
8 120 13 195 10 150 8 120 45 35
7 91 14 182 8 104 10 130 47 33
7 77 14 154 10 110 9 99 49 31
6 90 13 195 10 150 8 120 45 35
8 48 16 96 14 84 9 54 . 54 26
8 96 12 144 12 144 8 96 18 32
8 0 13 0 20 0 9 0 60 20
6 84 12 168 8 112 12 168 46 34
6 90 13 195 8 120 11 165 45 35
8 80 12 120 g 90 13 130 50 30
7 91 10 130 12 156 10 130 47 33
7 91 13 169 10 130 9 117 47 33
8 16 13 26 16 32 11 22 58 22
8 112 10 140 12 168 8 112 46 34
8 64 12 96 14 112 9 72 52 28
8 32 14 S6 19 76 7 28 56 24
6 54 12 108 12 108 9 81 51 29
6 78 12 156 11 143 10 130 47 33
7 56 12 96 14 112 11 88 52 28
6 54 10 90 14 126 9 81 S1 29
5 105 10 210 8 168 8 168 39 41
7 147 12 252 6 126 7 147 39 41
8 120 13 195 9 135 8 120 45 35
7 77 13 143 9 99 8 88 49 31
6 102 13 221 8 136 9 153 43 37
8 72 12 108 12 108 10 90 51 29
8 96 13 156 11 132 8 96 48 32
8 32 13 52 14 56 9 36 56 24
7 91 10 130 9 117 11 143 17 33
7 7 14 14 17 17 12 12 59 21
7 84 10 120 8 96 8 96 48 32
7 98 10 140 10 140 9 126 46 34
8 80 12 120 12 120 10 100 50 30
8 18 11 66 14 84 9 54 54 26
8 18 9 54 15 90 12 72 54 26
6 48 8 64 13 104 10 80 52 28
6 120 4§ 80 12 240 8 160 40 40
7 98 10 140 12 168 9 126 46 34
7 119 10 170 8 136 8 136 43 37
8 104 12 156 10 130 9 117 47 33
sum of production:
360 606 566 475
sum of profit:
3794 6350 5344 4977
sum of prediction error:
287 233 333 248
sum of error of Cournot Exp.:
117 98 162 106
for the first ten periods:
74 137 106 103
first index of profit:
73 373 233 227
second index of profit:
243 508 404 369

305
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Table A5: The Data Set of the Fifth Experiment in the Fi-st Se:
Time xl(t)Ql(t)xZ(t)Qth)xJ(g)QS(t)x4(t)Q4(t)x5(§)QS(t)
130 1

1 5 130 S 338 6 156 130
2 7 119 4 68 15 255 7 119 10 170
3 7 133 6 114 14 266 7 133 7 133
4 7 98 6 84 14 196 9 126 10 140
5 5 65 3 39 15 195 8 104 16 208
6 10 30 5 15 20 60 7 21 1§ 45
7 4 52 6 78 15 195 9 117 13 169
8 3 48 7 12 14 224 7 112 13 208
9 8 32 0 40 14 56 8 32 16 64
10 4 32 7 56 16 128 10 80 15 120
11 4 48 S 60 17 204 7 84 15 180
12 9 48 6 72 16 192 7 84 15 180
13 8 =16 8 ~-16 17 =31 12 =24 17 =34
14 1 14 L] 56 20 280 7 98 14 196
15 1 12 4 48 20 240 8 96 15 180
16 1 15 3 45 20 300 7 108 14 210
17 5 45 3 27 21 189 8 72 14 126
18 7 14 S 10 20 40 12 24 14 28
19 12 48 3 12 22 88 1 28 12 48
20 15 -30 4 -8 22 -44 7 =14 14 -28
21 12 252 3 63 5 105 7 147 12 252
22 12 144 94 48 15 180 7 84 10 120
23 15 105 2 14 17 119 ki 49 12 84
24 8 104 5 65 15 195 7 91 12 156
25 14 126 3 27 15 135 7 63 12 108
26 15 15 6 6 17 17 7 7 14 14
27 15 180 3 36 12 144 6 72 12 144
28 18 90 . 4 200 13 65 7 35 13 65
29 16 112 7 49 10 70 7 49 13 91
30 20 -40 § =10 17 -34 7 -14 13 -26
31 20 260 3 39 5 65 7 91 12 156
32 15 120 5 0 10 80 8 64 14 112
33 20 40 4 8 10 20 12 24 12 24
34 20 ~100 4 =20 20 -100 7 =35 14 =70
35 25 175 2 14 5§ 35 7 49 14 98
36 20 120 3 18 12 72 7 42 12 72
37 27 =216 6 =48 12 -96 10 -80 13 -104
38 20 400 1 20 2 40 7 140 10 200
39 20 120 3 18 12 72 7 42 12 72
40 28 =140 2 =10 12 -60 11 =55 12 -60
41 25 250 2 20 4 40 7 70 12 120
42 20 80 4 16 10 40 10 40 12 48
43 30 -150 4 =20 12 -60 7 <35 12 -60
44 30 30 2 2 8 8 7 7 12 12
45 25 125 3 15 8 40 8 40 11 55
46 20 240 2 24 8 96 8 96 10 120
47 25 125 3 15 8 40 1 35 12 60
48 30 -150 5§ =25 9 -45 10 -50 11 -85
49 30 150 2 10 5 25 7 35 11 55
50 22 264 3 36 5 60 7 84 11 132
Following are the sum of production:
735 209 658 390 626
Following are the sum of profit:
3768 1532 4736 2740 4468
Following are the sum of prediction error:
665 355 442 326 392
Following are the sum of erxor of Cournot Exp.:
330 132 188 154 188
Sum of production for the first ten periods:
60 59 150 78 120
Following are the first index of profit:
70 -146 216 64 234
Following are the second index of profit:
405 17 470 236 438

X{<)
34
43
41
46
47
57
47
44
56
52
48
48
62
16
48
45
51
58
56
62
32
48
53
47
SL
59
48
S8
53
62
47
52
58
68
53
54
68
40
54
65
50
56
65
59
55
48
55
65
55
48

P(t)
46
37
39
34
33
23
33
36
24
28
32
32
18
34
32
35
29
22
24
18
41
32
27
33
29
21
32
25
27
18
33
28
22
15
27
25
12
40
26
15
30
24
15
21
25
32
25
15
25
32
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Table A6: The Data Set of the First Experiment in the Second Set

Time x1(t)Q1(t)x2(t)Q2{t)x3(L)Q3{L)x4{t)Q4(t)xS5(L)Q5 (L)
1 9 117 15 195 10 130 6 718 7 91
2 14 -70 20 -100 12 -60 9 =45 10 =50
3 12 192 7 112 12192 7 112 6 96
4 14 112 12 96 12 96 6 48 8 64
S 10 120 15 180 12 144 6 12 5 60
6 13 -78 20 -120 13 -78 12 =72 8 -48
7 16 48 10 30 13 39 12 36 6 18
8 13 13 15 15 13 13 9 ] 9 9
9 11 209 7 133 12 228 7 133 4 76

10 10 220 10 220 10 220 3 66 S 110
11 13 143 11 121 12 132 5 85 8 88
12 10 1.0 10 110 12 132 7 77 10 110
13 12 36 15 45 12 36 8 24 10 30
14 11 242 10 220 100 220 1 22 6 132
15 16 -80 12 -60 12 -60 15 =75 10 =50
16 10 60 10 60 12 72 17 102 5§ 30
17 14 112 10 80 12 96 10 80 6 48
18 12 120 15 150 10 100 6 60 7 70
19 13 65 15 75 10 SO 7 35 10 50
20 13 104 7 S6 8 64 14 112 10 80
21 12 192 10 160 8 128 6 96 8 128
22 11 44 17 68 8 32 10 40 10 40
23 11 656 12 72 8 48 15 90 8 48
24 12 84 14 98 10 70 3 63 8 56
25 11 99 12 108 9 81 9 81 10 90
26 13 117 11 99 9 81 8 72 10 50
27 11 110 13 130 8 80 8 80 10 100
28 12 96 13 104 8 64 9 72 10 80
29 11 110 15 150 11 110 S 50 8 80
30 11 143 12 156 10 130 5 65 9 117
31 13 130 10 100 10 100 6 60 11 110
32 12 48 13 52 9 36 12 48 10 40
33 11 121 13 143 9 99 6 66 10 110
34 12 96 12 96 11 88 6 48 11 88
35 13 143 10 110 11 121 6 66 9 99
36 11 121 12 132 10 110 6 66 10 110
37 12 144 11 132 10 120 6 72 9 108
38 13 117 12 108 10 30 6 54 10 90
39 14 154 10 110 10 110 6 66 9 99
40 13 143 11 121 9 99 6 66 10 110
41 11 209 11 209 9 171 0 0 10 1930
42 13 185 13 195 8 120 1 15 10 150
43 13 117 14 126 g8 72 6 54 10 30
44 12 180 12 180 10 150 6 S0 5 75
45 12 120 13 130 9 30 6 60 10 100
46 13 78 12 72 9 54 10 60 10 60
47 12 120 11 110 9 90 10 100 8 80
48 13 91 11 77 9 63 10 70 10 70
49 11 143 8 104 10 130 5 117 9 1117
50 11 110 10 100 10 100 3 90 10 100
51 12 96 12 96 9 72 3 72 10 80
52 11 165 10 150 9 135 6 90 9 135
S3 13 104 11 88 10 80 9 7 9 72
54 11 55 11 55 9 45 16 80 8 40
55 9 153 11 187 9 153 7 119 7 119
56 12 132 11 121 10 110 6 66 10 1110
57 12 56 i1 38 10 80 3 72 10 80
58 12 120 11 110 39 90 9 30 9 90
59 12 108 12 108 9 81 3 81 9 81
50 11 110 12120 10 100 38 80 9 30
61 11 55 11 55 10 50 14 70 9 45
62 12 168 14 1946 8 112 6 84 § 84
63 12 120 11 1Y) 10 100 7 70 10 100

X{t) Bp(r)
47 33

65
44
52
48
66
57
59
41
38
49
49
57
38
65
54
52
50
S5
52
44
56
54
53
51
51
S50
52
50
47
50
56
49
52
49
49
48
51
49
49
41
45
51
45
50
5S4
50
53
47
S0
52
45
52
55
43
49
52
50
51
50
55
46
50

15
36
28
32
14
23
21
39
42
31
31
23
42
15
26
28
30
25
28
36
24
26
27
29
29
30
28
30
33
30
24
k)
28
31
31
32
29
31
31
39
35
29
35
30
26
30
27
33
30
28
35
28
25
Kk
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64 12 96
65 12 84
66 12 96
67 12 144
68 12 132
69 12 24
70 13 130

Following are the
841

Following are the
7624

Following are the
341

Following are the
157

Sum of production
122

Following ara the
500

Following are the
684

12 96
11 7
11 88
12 144
11 121
9 18
13 130
sum of

831
sum of

7328
sum of

349
gum of

175

10 80 8 64
9 63 12 84
9 72 12 96
10 120 6 72
10 110 6 66
10 20 17 34
9 90 g 90
production:
697 569
profit:
6366 4458
prediction error:

error of Cournot Exp.:

269 435
136 210

for the first ton porilods:

131

119 kA

first index of profit:

482

428 134

second index of profit:

656

561 359

1
1

[=N~X--X. XV.]

6

80
63
64
96
110
20
60
608
5458
296
83
68
312

525

52
53
52
48
49
S8
50

28
27
28
32
31
22
30
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Table A7: The Data Set of the Second Experiment in the Second Set

Time x1(¢t

6
12
11

-

VAN DIANNAOT AN UNUALDUOUIANULOUVNWNODDOINDOVUDNLbDAVTNWWOSIFNOOTOUVNWLWO

YOL{t) %2 (£)Q2 (L) x3(£)Q3 (L) x4{t)Qa(LIxS{LIQ5(L) X(t) P(L)
60 ] 60 25 250 8 80 5 50 50 30
-12 6 -6 28 -28 3 -9 6 -6 61 19
44 5 20 28 112 8 32 4 16 56 24
21 5 15 32 96 8 24 5 15 57 2]
27 5 15 29 87 8 24 6 18 57 23
30 5 50 30 300 7 70 5 50 50 30
54 5 90 21 378 7 126 6 100 12 38
20 6 60 25 250 7 70 0 100 S0 30
25 S 25 30 150 7 35 8 40 55 25
48 6 48 26 208 7 56 7 56 52 28
60 6 60 25 250 8 80 § 50 S0 30
-12 6§ -6 28 =28 9 -9 6 -6 61 19
44 5 20 28 112 8 32 4 16 56 24
2 S 15 32 96 8 24 5 15 57 23
27 5 15 29 87 8 24 6 18 57 23
30 5 50 30 300 7 70 5 50 S0 30
54 S 90, 21 378 7 126 6 108 42 38
20 6 60 25 250 7 70 0 100 50 30
25 S 25 30 150 7 35 8 40 55 25
48 6 48 26 208 1 56 7 56 52 28
8 6 6 29 29 7 7 9 9 59 21
96 5 120 15 360 8 192 4 96 36 14
49 6 12 25 175 8 56 7 49 53 27
40 S 40 29 232 1 56 6 48 52 28
54 5 30 30 130 6 36 4 24 54 26
20 6 12 30 60 7 14 5 10 58 22
40 S 25 30 1350 7 35 5 25 55 25
15 6 18 32 36 8 24 6 18 57 23
98 6 84 20 280 8§ 112 5 70 46 34
8 6 6 31 31 7 7 7 7 59 21
32 5 20 30 120 9 32 S 20 56 24
32 6 24 3 124 ? 28 4 16 56 24
14 6 12 32 54 3 16 5 10 58 22
21 7 49 32 224 8 56 5 35 53 27
75 7 105 20 300 7 105 6 90 45 35
0 7 0 34 0 7 0 7 0 60 20
24 6 24 32 128 7 28 5 20 56 24
30 6 36 32 192 1 42 4 24 54 26
90 7 126 21 378 6§ 108 3 54 42 38
18 6 18 30 30 8 24 7 21 57 23
35 6 30 31 155 7 35 4q 20 55 25
80 6 96 20 320 7 112 ] 96 44 36
-18 7 -14 32 -84 T -14 7 -14 62 18
24 6 24 32 128 7 28 5 20 56 24
30 6 36 34 204 6 36 3 18 54 26
10 6 84 23 322 7 98 5 70 46 34
91 6 78 22 236 7 91 S 65 47 33
112 ] 96 18 288 7112 6 96 44 36
36 6 36 28 168 ? 42 7 42 54 26
108 6 108 18 324 7 126 S 30 42 38
18 6 18 32 96 6 18 7 21 57 23
42 6 42 32 224 6 42 3 21 S3 27
21 6 18 a3 99 7 21 4 12 57 23
80 6 96 20 320 7 112 6 96 44 36
18 6 18 32 96 6 18 7 21 57 23
-16 § =12 34 -48 7 -14 7 -14 62 18
0 5 0 35 0 7 0 5 0 60 20
104 6 78 23 299 7 91 3 39 47 33
21 6 18 30 80 8 24 6 18 57 23
96 5 80 21 336 8 128 4 64 44 36
42 6 42 28 196 8 56 S 35 53 27
24 6 24 30 120 8 32 6 24 56 24
75 s 90 20 300 7 105 7 105 45 35
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64 6 0
65 6 30
66 5 =10
67 6 72
68 6 0
69 8 104
70 6 0
7 8 104
72 6 30
73 5 65
74 6 718
15 6 72
76 6 24
7 5 60
78 6 0
79 8 80
80 6 6

Following are the
509

Following are the
3284

Following are the
469

Following are the
213

Sum of production
64

Following are the
40

Following are the
296

6 8 20 260 8 1lu4 ! 9!
6 30 28 140 8 40 ? 35
6 -12 18 -36 7 -14 6 =12
6 72 20 240 0 96 8 96
6 0 32 0 8 0 8 0
5 65 20 260 7 9 7 91
6 0 32 0 8 0 8 0
5 65 18 234 7 91 9 117
6 30 30 150 7 35 6§ 30
6 78 22 286 6 18 8 104
6 78 22 286 7 91 5 78
6 72 22 264 8 96 6 72
6 24 30 120 8 32 6 24
6 72 20 240 7 84 10 120
6 0 32 0 7 0 9 0
5 S0 20 200 6 60 11 110
6 6 30 30 8 8 9 9
sum of preduction:
463 2157 584 487
sum of profit:
1345 13732 1185 J4A50
sum of prediction error:
393 1578 414 401
sum of error of Cournot Exp.:
186 807 192 173
for the first ten periods:
54 274 76 62
first index of profit:
70 582 170 86
second index of profit:
277 1350 392 314

14
55
42
18
60
47
60
47
S5
47
47
48
56
48
60
50
59
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Table A0: The Data Sot of tho Third Exporiment in the Second Set
£)Q3 (L) x4 (£)Q4a (L) X5(E1Q5 (L) X(t) P(t)
Q 11 0 6 0 60 20

Time x1
1

{t)Ql () x2(t)Q2(t)*3{
25 0o 10 0

17
16
15
14
18
22
16
30
16
19
30
21
16
15
17
17
15
16
14
30
16
28
16
15
14
14
15
15
15
15
15
14
14
15
14
15
15
17
14
15
14
15
16
17
17
18
18
28
15
17
16
17
15
16
17
16
25
17
14
16
15
15

187
208
180
196
144
132
160
-150
176
171
270
63
176
210
204
238
225
176
168
~30
176
-28
160
185
210
238
225
198
210

10
10
10
11
12
12
12
10

9
10

8
11
11

-

b
BDVOODDOW®DDDO

e s e
VOUVOOSOWVWOMKO

110
130
120
154

96

72
120
-50

99

90

72

33
121
126

96

98
105
121
108

-8
110
=10
110
117
120
136
120
117
140
128
112
130
140

90
168
128
120

99
130
117
120
120
110
100
108

90

96

98
81
108

117
90
50
40

=40
40

126

4

100

50
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77
78
84
98
56
36

110

-55
99
72
72
33
77

112
96
98

120
77
96
-7
77
-8
70
91

120

136

120

104
98
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55
78
84
84
48
30
60
-35
17
54
15
15
17
84
84
98
120
88
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88
-8
90
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105
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105
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84
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112
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64 14 168
63 15 150
66 15 150
67 18 120
68 14 182
69 16 144
70 15 165

Following are the
1148

Following are the
11097

Following are the
497

Following are the
267

Sum of production
189

Following are the
691

Following are the
921

Py
o
@
(=]
-
ey
(-]
[--]
S Sw-33
e
N

sum of production:
663 567 532
sum of profit:
6658 5744 5385
aum of prediction error:
280 336 347
sum of error of Cournot Exp.:
135 153 177
for the first ten periods:
106 79 85
first index of profit:
383 251 185
second index of profit:
528 434 355

NI~ I3
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