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A b s t r a c t  

We construct asset markets that are similar to those studied by Smith, Suchanek and Williams (Econometrica. 
56, 1119-1151) in which bubbles and crashes tended to occur. The main difference between the markets studied 
here and those studied by Smith et al. is that in the markets studied here, the fundamental value of the asset is 
constant over the entire life of the asset. In four of the eight sessions reported here, we observe bubbles, which 
are prices considerably higher than fundamental values. The data suggest that the frequent payment of dividends 
is a major cause of bubble formation. The property that the fundamental value remains constant over the course 
of the trading horizon is not sufficient to eliminate the possibility of a bubble. 

Keywords: asset market, bubble, experiment, speculation 

JEL Classification: C92, G12 

1. Introduct ion 

Smith et al. (1988) created laboratory asset markets in which they observed that market 

prices consistently differed from the fundamental value of  the asset, and labeled the price 

patterns as "bubbles" and "crashes". In subsequent work, laboratory asset market bubbles 
have been given the definition "trade at high volumes at prices that are considerably at 

variance from intrinsic values" (King et al., 1993). A market crash can be defined as a 

rapid drop in transaction prices. The markets studied by Smith et al. (1988) traded assets 

with a lifetime of  a known finite number of  periods, in which the asset paid a dividend in 

each period, and the dividend was typically the only source of  intrinsic value.lThe dividend 

paid was identical for each trader and the dividend process was common information to 

all traders. When subjects participated in this type of  market for the first time, the prices 

tended to climb to levels higher than the fundamental value, and then to crash toward the 

fundamental value near the end of  the time horizon. 2 A typical time series of  prices in a 

market with this structure can be found in figure 1. In the figure, the bold step-function 
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Figure 1. T r a n s a c t i o n  p r i c e s ,  b i d s  a n d  a s k s  f o r  a n  a s s e t  w i t h  a d e c l i n i n g  f u n d a m e n t a l  v a l u e .  

indicates the fundamental value over time. The other time series graphs the price of each 
transaction. 3 The figure shows that prices increase to a level greater than the fundamental 
value, and then a crash occurs. After the crash, prices closely track the fundamental value. 4 

The payment 
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The results of the 

2. The experiment 

The data for this study were gathered in eight sessions. Three of the sessions, referred to 
here as P1-P3, were conducted in English at Purdue University in West Lafayette, Indiana, 
the United States. Five of the sessions, referred to as G1-G5, were conducted in French 
at the Ecole Nationale Suprrieure de Grnie Industriel (ENSGI) at the Institut National 
Polytechnique de Grenoble, France. Each of the eight sessions consisted of 16 trading 
periods and each period lasted between 3 and 5 minutes. The initial period of each session, 
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which we refer to as period 0, 
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Table 1. 

Session Date Locat ion Number of subjects 

1G 4/23/97 Grenoble 10 

2G 2/25/98 Grenoble 10 

3G 2/26/98 Grenoble 10 

4G 11/30/99 Grenoble 9 
5G 12/07/99 Grenoble 10 

1P 4/14/99 Purdue 8 

2P 4/21/99 Purdue 9 

3P 1/25/00 Purdue 10 

the market of PT72 (approximately $12) over the session. Subjects received an additional 
participation fee of FF20 (approximately $3.30). Sessions averaged approximately two 
hours in duration. 

In the sessions conducted at Purdue, the final monetary payment to each subject was 
equal to: 

FINAL CASH BALANCE + 360 • FINAL INVENTORY OF X 

+ ALL DIVIDENDS RECEIVED - ALL HOLDING COSTS PAID + 5400 

In the Purdue sessions the initial cash balance of 10,000 provided to the subjects was a 
grant. Subjects could keep all of the cash balance they had at the end of the experiment. The 
conversion rate was 800 units of experimental currency to 1 US dollar. Each subject began 
with 10,000 units of currency, the expected value of dividends received on initial holdings 
of X was 3600, and 5400 units of experimental currency were added to their earnings as a 
bonus payment. Therefore, the expected earnings of a subject from the market activity were 
19,000 units of currency, equal to 
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Figure 2. Median prices in bubble in 

and three of the final five trades in period 15 are at a price of exactly 360. However, the drop 
does not influence the median price in period 15 and therefore does not appear in the figure. 

The data for the remaining four sessions is shown in figure 3. Prices in P2 and G1 track 
the fundamental value closely throughout most of the life of the asset. In G2 and G4, the 
asset begins trading at prices far below the fundamental value, but prices correspond to the 
fundamental value fairly closely after period 6. As we explain in the supporting argument 
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for result 1 below, the observation of bubbles in four of our sessions demonstrates that 
changing the fundamental value from period to period is not necessary to produce the bub- 
ble phenomenon. 
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Suppor t  

Table 2. Bubble measures, all sessions. 

Normalized Coefficient of a Coefficient of 
Session Turnover Ampl i tude  deviation in (1) b in (1) 

G1 2.80 0.163 0.85 

G2 3.88 0.650 3.04 

G3 3.83 0.256 2.51 

G4 3.49 0.519 2.81 

G5 4.64 1.47 P1 4.09 3.15 

P2 6.80 0.192 0.98 

P3 3.96 3.10 

Average 4.19 0.515 2.24 

SSW (1988) 4.55 1.24 5.68 

PS (1995), 5.49 1.53 N/A 

baseline 

VWL (1993) 5.05 4.19 5.21 SVW (2000) 4.35 1.39 5.50 

1.412 (3.194) 0.317 (0.914) 

12.264 (5.435)* 1.035 (0.386)* 

10.250 (7.922) 0.867 (0.423)* 

17.360 (12.15) 0.873 (1.127) 

0.314 (5.332) -.100 (0.601) 

6.245 (13.091) -0.187 (1.127) 

1.081 (0.459)* -0.203 (0.179) 

6.388 (2.721)* 0.601 (0.230)* 

* Significant at the 5% level. 
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data is not due to the trading activity of a small subset of the agents. Over the eight sessions 
of our experiment, in an average period, 81.9% of the agents in the market made either a 
purchase or a sale. ]1 

The activity in a session with a price bubble can be seen in figure 4, which shows the 
data from session G5. The symbols in the figure are as defined in footnote 3. In the early 
periods, prices are trading in a range close to the fundamental value. The price range of 
offers to buy and sell is generally from 350 to 400 and this range appears to roughly define 
bounds of acceptable prices. In mid-session, prices begin to rise and the bounds are broken. 
Before and while the price is increasing, the number of offers to sell diminishes and the 
incidence of offers to buy relative to offers to sell increases. The prices remain higher then 
the fundamental value until period 14, when they crash to the fundamental value on low 
volume. 

Result 1 indicates that price bubbles can occur even if the fundamental value is constant 
over time. The frequently changing fundamental value that is a characteristic of the declining 
fundamental case is not necessary to create a bubble. This is consistent with the hypothesis 
that the frequent dividend payout is one of the causes of bubble formation. However, because 
a bubble was observed in only 4 of 8 sessions with inexperienced subjects, whereas they 
occur in the great majority of sessions with declining fundamental values and inexperienced 
subjects, the constant fundamental value does appear to lessen the magnitude of bubbles. We 
offer this observation as a conjecture, because it is based on comparing quantitative measures 

t un  

J 
$70 

I 
I 
i 

I 
o,m.+. ,+,+*,+,m ,m<~¢~l I + ~ a  

I I I II I ~ 

I . u i I i i 

I 
I I I 
I • I u I 
l I n 
I I I 

: ', 1 
I I I 
r -  - i I o ~  

II ° I " 

I I 
I X  

I 1 1  

,+  : 
o 
I 

I 
n 
I 

I 
' E'd~+ t ~1~ B 7~4L I I ten~ 2 B~$  

I 
t 
I 
,, 
I 

- j  
I 

1 
.a a 79~!  

ii II 
II I I  

I I  I I 

11 II 
I I  I I  

DlockCsec )  

Time (in Seconds) 

Figure 4. Offer and transaction prices in session G5. 
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of bubbles between our 



PRICE BUBBLES IN LABORATORY ASSET MARKETS 97 

P3, the coefficient 

4. Conclusion 

Two hypotheses are advanced in section one about bubble formation. The first hypothesis 
is that the multiple sequential payment of dividends increases the likelihood that a bubble 
occurs. The second hypothesis is that a changing fundamental value encourages bubble 
formation. The data from Smith et al. (2000) are consistent with either or both of the 
hypotheses, and their design does not allow one to discriminate between the two hypotheses. 

Our data support the first hypothesis, that multiple dividend payments themselves en- 
courage bubble formation. This indicates that it is the fact that a single dividend is paid in 
the Smith et al. (2000) study that served to preclude the bubbles, not the fact that the funda- 
mental value was constant over time. We thus establish here that the bubble phenomenon 
is a characteristic of a more general class of environments, not only the commonly studied 
declining fundamental case. Though the constant fundamental value means that prices only 
need to converge once during the session to a single value that can serve as a focal point 
for the whole horizon of the experiment, we continue to observe bubbles. 

There are two ways to earn money in an asset market, through dividends and through 
capital gains arising from speculation. When prices track the fundamental value, there are 
no opportunities for such capital gains. Observing prices close to fundamentals early in 
the session reinforces consideration of only the expected future dividends in deciding on 
a trading strategy. The result is that agents use the fundamental value as a limit price, and 
observing the market activity makes it common knowledge that they are doing so, preventing 
the formation of a bubble. 

However, if subjects happen to have heterogeneous risk attitudes, different expectations of 
future prices, or make decision errors, some traders can realize capital gains. Heterogeneous 
expectations and decision errors would appear to be especially likely early on in the sessions. 
Other traders who observe such transactions become aware of the possibility of capital 
gains, and therefore become willing to pay prices higher than fundamental values for the 
option value of the possibility of resale. These purchases further fuel speculative demand. 
As the profit from capital gains increases compared to the profit from dividends, subjects 
increasingly focus their strategies on the acquisition of capital gains. In this account, the 
presence of risk-seeking buyers is not 
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process are 

Appendix A: Instructions and forms for the experiment 

This appendix contains the English language version of the written instructions used in 
the sessions conducted in the United States. The French language instructions used in the 
sessions conducted in France are available upon request. 

Instructions for experiment 

1. General instructions. This is an experiment in the economics of market decision 
making. The instructions are simple and if you follow them carefully and make good 
decisions, you might earn a considerable amount of money, which will be paid to you in 
cash at the end of the experiment. The experiment will consist of a sequence of trading 
periods in which you will have the opportunity to buy and sell in a market. The currency 
used in the market is francs. All trading will be in terms of francs. The cash payment to 
you at the end of the experiment will be in dollars. The conversion rate is ...... francs to 
1 dollar. 

The experiment will consist of 15 trading periods. In each period, there will be a market 
open, in which you may buy and sell units of a good called X. X can be considered an asset 
wi Tc
0 Tw
(The ) Tj
17.52 0 TD
1 1 13 will w6d T3u T3u of the 
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inventory of X will be reset at 10 and your Cash at 10,000 for the beginning of period 1. 
After that the inventory and cash will not be reset. For example, if you end period 1 with 
11 units of X and 12,000 Cash, you will begin 
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Average holding value for units of x table. 

Ending Current Number of Average dividend Average holding value 
period period holding periods* per period = per unit of inventory 

15 1 15 0 360 

15 2 14 0 360 

15 3 13 0 360 

15 4 12 0 360 

15 5 11 0 360 

15 6 10 0 360 

15 7 9 0 360 

15 8 8 0 360 

15 9 7 0 360 

15 10 6 0 360 

15 11 5 0 360 

15 12 4 0 360 

15 13 3 0 360 

15 14 2 0 360 

15 15 1 0 360 

Appendix 
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Table B2. Last trading price by 
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Table 
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the fundamental value. The data 
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10. Nearly 
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