Beckmann and Werding 1�Ohne die repr�sentative Stichprobe geht esnicht. Da hat das Modell etwa die Bedeutungdes Delphi-Orakels.� A prominent German pollster1�The lord whose oracle is in Delphi neitherspeaks out (legei) nor conceals (kruptei) butgives a sign (shmainei).� Heraclite21. IntroductionOver the last few years, experimental economists have usedpolitical stock markets to forecast elections. The first serious effortin this area, the ¨Iowa Presidential Stock Market˙ of 1988(henceforth: IPSM), managed to predict the results of the 1988 USpresidentials with an astonishing accuracy (Forsythe, Nelson etal., 1992). Although it is the election forecast that catches thepublic«s eye, this prognosis3 is of secondary importance for theexperimenter, whose central interest in the whole thing is to learnabout information aggregation on (and through) markets. Somehave taken the predictive success of political stock markets asevidence in favour of the contention that competitive markets canhandle information in an (almost) efficient manner, aproposition�or, rather, an entire bulk of propositions�that isoften associated with Nobel laureate F. A. v. Hayek and istherefore labelled the �Hayek hypothesis� (Beckmann andWerding, 1994). The experiments have offered insights into how

1 From: Der Spiegel, 25/1994, 6.2 Fragment 93.3 Cautiously enough, German pollsters reserve the term �prognosis� forthe final poll conducted as voters leave the polling stations on election day.This sample excludes non-voters. No political stock market can furnish a�prognosis� in this sense because traders always have to take non-voters intoaccount.

2 Behaviour of a Small Political Call Marketmarkets work, besides comparing favourably with public opinionpolls and providing teachers in economics with an excellent toolfor their classrooms.Building on their initial success in 1988, the Iowa group ofscholars organised�at times in collaboration with localresearchers�a whole series of markets covering a host of elec-tions in different countries. Although some of them proved un-able to achieve as high a precision as the original IPSM ex-periment had done, the accuracy of prediction was, generallyspeaking, quite impressive. All of these markets, however, werebuilt on the same market institution, being organised as(computerised) double auction markets. Roughly speaking, underthese rules participants may trade with each other individuallythrough the Internet or a local network in a fashion analogous tohow professional traders meet on the floor of, say, the New YorkStock Exchange.In January 1994, we set up the first political stock market ex-periment with different market institutions,4 the ˙PassauerWahlb�rse¨ (Passau political stock market, referred to as PWB inthe remainder of this paper). This experiment, comprising onemarket for the German Bundestag election scheduled for October16, 1994, and another for the Bavarian State election, which tookplace on September 25, is modelled on the Kassamarkt at theFrankfurt Stock Exchange in Germany. Again speaking ratherloosely, there is no continuous trading on such a call market;instead, individual bids and asks are filed for a certain time, at theend of which they are treated as entered simultaneously, and anofficial broker, taking these orders as given, sets a market-clearingprice.Our main intention in choosing this experimental setting was toput the �Hayek hypothesis� to a harder test than it had hithertobeen submitted to. So, for a variety of reasons, we held little faith

4 That we know of.

Beckmann and Werding 3in the success of our Bavarian market as an election forecast. First,given the discontinuity and comparative sluggishness of the callmarket institution (Madhavan, 1992), one might well expectmarket revelation, aggregation, and dissemination of informationto be impaired under call market rules�especially on a marketthat is run but once a week. Second, experience with previousresearch5 seems to indicate that the quality of election prog-noses obtained by political stock markets may depend on theparticipation of a sizable number of traders; yet, there were onlysome 100 individuals enrolled in our Bavarian market, and but afew of them did actually trade. Finally, specific knowledgebearing exclusively on the Bavarian election may well have beensomewhat difficult to acquire, as this local election appeared to beeclipsed by the public interest in, and the stream of informationon, the Bundestag election.6All in all, the Bavarian market performed as expected. Its forecastcan rival neither the IPSM nor the the subsequent double auctionexperiments carried out by this group, nor can it compete withthe accuracy typically achieved by German pollsters. While ityielded a workable prediction, considering its size and the time-discreteness of trade, its results further support the tenet that�institutions matter�. Which of our institutions�the call marketinstitution as such, the paucity of trading days, or the rigorousfeasibility restrictions imposed on traders« offers�are to blameand to what extent, and whether other factors such as the smallnumber of active participants play a crucial role, form a firstcentral class of questions that a full analysis of our Bavarianmarket will have to answer. The second main class of questionsare related to the way in which information impinges on traders«decisions, is reflected in market prices and transmitted to othertraders in a call market environment.

5 These are, of course, not our own experiences. We owe this point toRobert Forsythe and Forrest Nelson, who very generously let us in on someof their yet unpublished work.6 For example, there are next to no public opinion polls predicting theBavarian election, and of the few polls that exist, only a handful are releasedfor publication.

4 Behaviour of a Small Political Call MarketThe present paper provides an overview of our Bavarian politicalstock market results, along with reflections on the questions thathave arisen in the course of the experiment (and some tentativehints at possible answers). A more thorough analysis of thismarket will be presented in a subsequent paper, which will dealwith our market for the Bundestag (federal) election as well. Asthis�hopefully�more substantive effort might be rather long inthe making, however, we elected to present a brief of ourBavarian experiences and reflections in this�rather informal�paper. 7 Section 2 gives a brief overview over the design of political stockmarkets in general and the PWB call markets in particular. Insection 3, we offer a few comments on the diverse measures ofpredictive success that we may use in evaluating our results andin comparing them to rival predictions. Sections 4 through 6contain the main results presented in this paper: Section 4presents some demographical data about our trader population.Section 5 contrasts the official outcome of the Bavarian Stateelection to PWB stock prices. In section 6, we describe the de-velopments on our Bavarian market, focussing on participation,turnover, the history of stock prices, and traders« surpluses.Section 7 concludes, outlining a few directions for furtherresearch.2. PWB design principlesExperiments such as the IPSM or the PWB build on miniaturemarkets where participants may trade claims contingent on theofficial outcome of a specific election (Davis and Holt, 1993,422—426). In our case, a single share in party X entitles its finalholder to receive a dividend of ten Deutschmarks multplied by

7 This means, of course, that we are open to any suggestions our readersmight put forward as to evaluating the data presented here or, in fact, theresults of any call market experiment. Our address is given on the coverpage, and please make ample use of it.

Beckmann and Werding 5the fraction of the popular vote received by party X.8 As theCSU managed to gain 52,8 percent of the vote in the BavarianState election, each CSU share will thus pay 5,28 Deutschmarks.Shares are issued in complete �units� consisting of one share ineach of the major competing parties and one share in the dummyparty �Rest of Field� (RoF). Disregarding the possibility ofrounding errors in the official election result, this implies that aunit has a final value of ten Deutschmarks and a percentage pointcorresponds to one tenth of a Deutschmark. Participants canorder any number9 of fresh units from us�or sell completeunits to us�at any time.It is, however, by dealing among themselves that traders mayhope to make profits�and risk incurring losses. The PWBmarkets are organised�in contrast to preceding political marketexperiments�as simple call markets corresponding to the basicmicroeconomic model of a competitive market. Traders submitbids and asks stating their reservation price and the quantity ofshares to be bought or sold, respectively, at that price.10 In ourguise as official brokers, we collect these orders over a week anduse them to derive supply and demand schedules. Everywednesday at noon, we look at the intersection of these schedules(which due to the imperfect divisibility of the commodities tradedmay contain more than just one point) to find the equilibriumprice for each brand of party stock. If there happens to be aunique intersection point, or if all such points occur at the sameprice, this determines the equilibrium price. If, however, supplyand demand schedules overlap vertically, we take the arithmetic

8 Refer to Beckmann and Werding (1994, 28—35) for an extensive descrip-tion of our experiment, which also links our design to relevant previousexperimental work. For brevity, we do not include this information here.9 We restricted total PWB investments to a maximum of 1000 DM.10 From each individual trader, we accept only bids and/or asks at a singleprice per stock and per week. Traders may revoke submitted bids andreplace them with new ones, however.

6 Behaviour of a Small Political Call Marketmean of the last feasible bid and ask prices to be the equilibriumprice. The maximum possible number of trades is executed at thisequilibrium price,11 and the markets start from scratch.3. Evaluating predictive precisionIt appears natural to judge a political stock market by reference toits accuracy as a predictive tool, and it seems equally natural tocompare this accuracy to the one achieved by public opinionpolls. To do so, however, we require a workable measure offorecasting precision; if we are interested in comparingpredictions�as we certainly are, given the wealth ofexperimental data�not only across institutions, but also acrosselections and countries, choosing a suitable aggregate measurebecomes all the more important.A good starting point for our search is the total error (TE), thesum of the absolute deviations for the various parties.12 Thisimplies, however, that the TE does not take information about theindividual errors into account. Specifically, it cares neither (a)about the number of individual errors that are aggregated nor (b)about the distribution of those errors, nor (c) their size relative tothe predicted vote shares. Problem (a) might be overcome by dividing the TE by the numberof parties, N, thus obtaining the mean absolute error (MAE). Whilethis yields a very intuitive measure, problems (b) and (c) stillremain. If you consider a prediction that is very far off the righttrack for one party (in terms of absolute distances), althoughfairly accurate for the others, to be worse than a prediction whose

11 There is a rationing rule to govern the allocation when supply anddemand overlap horizontally. 12 The second row in table 1 gives the formulae for the measures we discusshere.

Beckmann and Werding 7errors are more evenly distributed, you may look for a measurethat penalises large errors. The root squared mean error (RSME)does just that, taking account of problem (b).Whereas the MAE and the RSME can provide an adequatesummary of predictive success for polls/markets in a singlecountry, these two measures are insufficient for comparingpredictions across countries that have different numbers ofparties competing in elections. In other words, using thesemeasures to solve problems (a) and (b) carries a cost as toproblem (c). This is because dividing by the number of partiestends to even out, ceteris paribus, large relative errors in a settingwith a large number of competitors (such as German Bundestagelections). Conversely, prognoses that deal with but a smalldomain fare worse, given the same TE. To see this, consider anumerical example with two countries (A and B), which differ inthe number of parties involved: Table 2 shows the results of ahypothetical�and, for expository purposes, very extreme�election and a prediction by the leading polling institutions incountries A and B, respectively. Note that both pollstersoverestimate the mainstream-radical lead by the same margin(five percentage points), so that both prognoses have the same TE.The second and third rows in table 1 give the numerical valuesfor the various measures in our simple example.13

13 In computing the numerical values for our example, we normalised thenumber of total votes to unity. Note that measures based on absolute errors(TE, MAE, RSME) are denominated in percentage points; those based onrelative errors (MRE), on the other hand, reflect percentages.

8 Behaviour of a Small Political Call Market

Table 1: Aggregate measures of predictive error compared

TEMAE

RSME MRE GME

Beckmann and Werding 9multitude of parties, one might wish to allow for this by using agauge that gives the pollster with the harder problem a (slight)headstart. Furthermore, it is clear that a large relative deviation isthe more unlikely the larger the vote share of the respective party,if we accept predictive errors to be distributed independently ofparty size. Tentatively�and ignoring a host of problems that maycrop up15�, we suggest using a compound measure to be foundin the last column of table 1, the geometrical mean error (GME),which is just the geometrical mean of MAE and MRE withappropriate normalisation. In the remainder of this paper, weshall use all of the above measures on an equal footing, leavingthe final decision to the reader.4. Some demographic characteristics of thePWB trader populationPolitical market traders usually fail to be representative of thegeneral population, and PWB traders are no exception.16 Sincewe restricted participation to university members, nothing elsewas to be expected. As tables 3 and 4 indicate, our sample is veryunusual even for an academic environment: on average,17 ourparticipants turn out to be too male, too likely to study eco-nomics, too advanced in their studies, and too right-wing for

15 Not the least of which is that with this choice we come up againstproblem (b) again. We are, however, in two minds about this: Is it really thecase that a prediction that is incorrect for two parties only must be judgedinferior to a forecast with the same TE that has failed to predict a singleoutcome accurately?16 See, for instance, Forsythe, Nelson et al. (1992, 1157). Obvious though itmay seem for our economist readers that this will not, of necessity, impairour market«s potential as a predictive tool (after all, people are not expectedto trade according to their own political leanings but everybody else«s),experience shows that some journalists and professional pollsters find this adifficult point to grapple with. 17 We are able to correctly identify the questionnaires of 89 out of our 100Bavarian traders; due to missing or ambiguous trader identification, we hadto exclude the remainder from the subset of Bavarian traders for thepurposes of section 4.

10 Behaviour of a Small Political Call Marketthem to be regarded as representatives even of the membership ofthe Universit�t Passau.

Table 3: Demographic composition of PWB participants (Bavarian marketonly)

Males (%)

83,2Average age (years)

24,9Holders of academic jobs (%)

12,4Students: average number of semesters18

6,2Field of study: Economics (%)

71,3 Legal Studies (%)

16,0 Liberal Arts (%)

10,6 Others (%)

2,11Beyond these demographic basics, we asked traders to tick whe-ther they are members of, strong supporters of, or somewhatsympathetic to the various parties represented on the Bavarianmarket. Table 4 sums up the responses of the 89 traders whom wemanaged to identify.19 Note that a mere 28,1 % of respondentsclaimed to be floating voters.

18 As of entering the PWB. As the experiment spanned two semesters, thisvalue must be taken with a grain of salt.19 Remember that it is perfectly consistent for an individual to state weaksupport for several parties, to be a member of some party and yet weaklysupport another, and so on. For this reason, the percentages may add up tomore than 100 % (which they do�to a certain extent).

Table 4: Party leanings (Bavarian market participants only) CSU SPDF.D.P.

Gr�ne

REP�DPRoFMembers (%)

13,56,71,11,101,1Strong supp.(%)

10,12,32,32,302,30Weak supp.(%)

27,012,413,57,91,13,42,3Total (%)

50,621,316,911,21,15,63,4 Evidently, there is a double bias in our sample. It is obvious thateconomic analyses of information gathering and processing onmarkets can rely neither on how traders themselves judge theirlevel of information nor on how they view their own informationacquisition activities. Yet, our first round of questionnaires didinclude a series of questions as to the amount of informationtraders perceived to have at their disposal (on entering the PWB)and the primary sources of that information.Respondents were asked to tick whether they consideredthemselves to be well versed in Bavarian politics (we encoded thisanswer as 1), less well informed (2), or ill informed (3). Theaverage point value is 1,57, which means that traders viewthemselves as reasonably well informed about Bavarian affairs,though they believe to know a lot more about German politics ingeneral (1,11). Table 5 shows the sources Bavarian traders, according to theirown ex ante statements, use for acquiring political information.

Table 5: Sources of political information

Used...

TV news

Radiobroadcasts

Newspapers

Magazines every day (%)

57,342,760,72,3regularly (%)

15,719,223,639,3sporadically (%)

14,619,211,238,2not at all (%)

3,45,604,5Not ticked (%)

9,013,54,515,7Since ex ante questioning yields but a very delicate ground tobase one«s theory on, we intend to hand out a secondquestionnaire that deals with traders« information gatheringhabits after the Bundestag market will have closed in October. 5. Bavarian State election results, PWB stockprices, and predictive performance How well, then, did we manage to forecast the final outcome ofthe Bavarian State election? Table 6 compares the election resultsto the final PWB equilibrium stock prices.20 Table 7 gives thevalues of the error measures discussed in the preceding section,confronting PWB performance with the predictive precision ofthe IPSM (Forsythe, Nelson et al., 1992) and the �Wahlb�rseBonn� (Sch�tte, 1994), an IPSM spinoff (i.e. double auction)experiment run for the German Bundestag election in 1990.

20 Strictly speaking, the market failed to arrive at an equilibrium price forF.D.P. and �DP stock. Supply and demand curves just did not intersect. Inboth cases, the prices quoted in the preceding week lie outside the finalweek«s bid-ask-spread. This is consistent with our interpretation (see section6) that a shift in both supply and demand does reflect new information evenif there happens to be no equilibrium at first. Faute de mieux, we havefollowed our ordinary procedure of taking the median of the bid-ask-spreadas our prediction.

Table 6: Election results and final PWB stock prices (9/21) CSU SPDF.D.P.

Gr�ne

REP�DPRoFEl. result

52,830,12,86,13,92,12,2PWB

47,830,24,37,35,22,63,0Note that the experiments compared in table 7 included differentnumbers of stock�three for the IPSM, five for the �Wahlb�rseBonn�, and seven in our case. Our reflections in section 3 are,therefore, of immediate relevance here.

Table 7: Prognostic errors of political stock market experiments

TEMAE

RSME MRE GME IPSM

0,008

0,0027

0,0037

0,1443

0,020

Bonn «90

0,064

0,0128

0,0129

0,1474

0,043 PWB 0,104

0,0149

0,0252

0,2522

0,061This is not a very pretty picture for the PWB call market.21 Onthe other hand, it does not permit us to reject the �Hayek hypo-thesis� load, stock and barrel. Starting from the repeatedsuccesses of double auction political stock markets, one rathertends to refer to the peculiarities of the PWB experiment for anexplanation of the deficiencies of its prediction. After all, wedesigned this experiment deliberately so as to reduce its chancesof predictive success. At first glance, the following special

21 We omit a comparison of PWB stock prices to forecasts by professionalpollster, because doing so would not ameliorate the above picture subs-tantially. It is worth noting, though, that out of the six (!) polls dealing withthe Bavarian election, only a series of three was released for publication priorto election eve. The source, Basis Research, does not belong to the smallnumber of highly acclaimed polling institutions. Although its predictionsturned out to be fairly accurate, neglect by our traders may be adjudgedunderstandable.

14 Behaviour of a Small Political Call Marketfeatures of our Bavarian market may have contributed to the less-than-perfect revelation and aggregation of information:¥ the call market institution per se;¥ the small number of trading periods (one per week);¥ the fact that traders were allowed to submit just a single order per market side and period;¥ market thinness;¥ the lack of readily accessible information on Bavarian affairs. In section 6, we will have a closer look at some of these traits ofthe PWB Bavarian market. All we can say here is that our resultsare inconsistent with a strong formulation of the �Hayekhypothesis� (see again Beckmann and Werding, 1994) for a small,simple call market environment. As there are two major politicalstock market experiments running in parallel with our Bundestagmarket�the �Regensburger Wahlb�rse�, a computerised doubleauction experiment based on the original Iowa design, and the�Wirtschaftswoche Wahlb�rse�, a call market experiment run bythe major German economic weekly �Wirtschaftswoche�22�,some of these issues may be resolved once the Bundestag resultshave materialised.6. Trading history on the PWB Bavarian marketOur Bavarian market was clearly a very small one. Figure 1shows the development of total enrollment, weekly participation(the number of traders who submitted at least a single order), andweekly turnover for the 36 weeks during which this market was

22 There are a few design aspects in which our markets diverge from theWirtschaftswoche one. Most importantly, they do not require their traders toput up any money of their own, sport daily closings, have admitted acomparatively large number of traders (500) from the general public, do notaccept any market entry later on, and offer a number of very attractive prizesfor the traders with the highest return. For details refer to Sch�tte (1994).

Beckmann and Werding 15open. After the initial enthusiasm for our experiment had wornout, participation quickly subsided, with less than 20 tradersbeing active in all but the first six weeks.23 All in all, the 10 (20) most active traders24 accounted for 52,8 %(70,1 %) of the orders we received throughout the experiment,and they were involved in 45,5% (61,9 %) of the trades. There is asmall group of eight individuals who were active in more than50% of our trading periods.

Bavarian market: activity participants (total and a c t i v e )02 0 4 0 6 0 8 0 1 0 0

1 / 1 3

1 / 2 6

2 / 9

2 / 2 3

3 / 9

3 / 2 3

4 / 6

4 / 2 0

5 / 4

5 / 1 8

6 / 1

6 / 1 5

6 / 2 9

7 / 1 3

7 / 2 7

8 / 1 0

8 / 2 4

9 / 7

9 / 2 10 , 0 0 3 0 , 0 0 6 0 , 0 0 9 0 , 0 0 1 2 0 , 0 0 1 5 0 , 0 0

turnover (DM)total enrollmentweekly participationweekly turnoverFigure 125

23 As far as participation is concerned, this puts our Bavarian market in thesame class as the typical laboratory tests in experimental economics. Ourexperiment differs from these tests in that participants put their own moneyat stake; all in all, they injected 4134 Deutschmarks into the Bavarian market,purchasing a total of 297 units.24 We rank activity lexicographically, with the number of trading weeks inwhich a trader placed at least a single order as our first criterion, and thenumber of orders submitted as second. 25 Note that for the last two weeks of July, we instituted a �bonusprogramme� under which every existing trader bringing a new participantto the market received one unit for free. This caused a surge in totalparticipation which is reflected in figure 1.

16 Behaviour of a Small Political Call MarketGiven our Bavarian market«s size, it appears remarkable that wehave arrived at something resembling an election forecast at all.However, two aspects deserve some further interest.According to the marginal trader hypothesis (cf. Forsythe, Nelsonet al., 1992), efficient information aggregation on a (political stock)market depends on the presence of marginal traders rather thanon the sheer number of market participants. In their doubleauction framework, Forsythe, Nelson et al. (1992, 1157—1160)identified marginal traders as individuals placing �limit orders�(orders that entered the queue instead of merely accepting thebest outstanding bid/offer) within a given range of the currentmarket price. Obviously, this definition has to be adapted to acertain degree if we want to apply it to a call market.Fortunately, though, the call market institution lets us observesupply and demand schedules in their entirety for a given tradingperiod�instead of just their extramarginal tail ends at a givenpoint of time. As figure 2 shows, this opens several possibilitiesfor demarcating the group of marginal traders:

Party X sharesStockpriceAsksBidsxD: "Neigh-bourhood"of equili-brium priceFigure 2: Ye Olde Prototypical Call Market

Beckmann and Werding 17¥ Starting from a literal application of the theoretical concept, wemight consider only orders executed at the equilibrium price to bemarginal.26¥ Following Forsythe, Nelson et al. (1992), we might include alloffers within a certain �neighbourhood� (D) of the equilibriumprice.¥ Finally, we might amend the last definition to include only�intramarginal� offers within the boundaries of D�those at, andto the left of, x.Of all these possibilities, we believe the first one to be the mostattractive for several reasons. First of all, it is in keeping with theway theorists (and teachers of economics) use the term�marginal�. Second, it accentuates the role of marginal traders indetermining market prices, given the current state ofknowledge.27 Finally, and perhaps most importantly, we avoidhaving to choose a numerical value for D�a choice that will ofnecessity be fairly arbitrary. It is clear that an individual musthave submitted several marginal orders to be considered amarginal trader, and specifying the required number of marginalorders will introduce another arbitrary element. For the timebeing, though, we postpone the issue, waiting for our Bundestagresults to corroborate a classification.28 Whoever may turn out tohave been a marginal trader, however, was probably not fullyinformed, as even one such trader�assuming rationality andcostless transactions�might suffice to drive the market into afully informed equilibrium. The presence of marginal traders�inthe sense of the above classification�may still not be enough if

26 Because of the imperfect divisibility of PWB stock, we need to alter thisdefinition somewhat to include (a) the bids (asks) executed at the lowest(highest) price plus (b) bids or asks rationed at the equilibrium price.27 Thus, we try to draw a line between traders whose addition merely shiftsdemand and supply curves and those who actually close a trade at thecurrent market price.28 It seems probable that a fair amount of marginal traders on the Bavarianmarket will turn out to be marginal agents on the Bundestag market as well.

18 Behaviour of a Small Political Call Marketthey fail to be fully informed. Again, we need more information(such as hopefully provided by our final questioning ofparticipants) to learn something definite here.Note that trading volume and market activity (as measured by thenumber of bids and asks) do not appear to be perfectlysynchronised. While there are periods of time where a rise (fall) inmarket activity is accompanied by a concomitant increase(decrease) in total turnover, there are others where the oppositeseems to be the case. Preliminary evaluation indicates that thismight be explained by (a) the the market«s being overvalued (orundervalued, respectively), which apparently triggered�arbitrage� operations,29 and (b) the arrival of new informationas hinted at by certain events in the political arena. Resolving thisissue in the manner of (Forsythe, Nelson et al., 1992), i.e. byrecurring to statistical tools, may well fail in our case due to thescarcity of observations (trading days), however.Figures 3 and 4 depict the development of stock prices; figure 3deals with large party (i.e., CSU and SPD) stock, leaving the smallfry for figure 4.30 The characters above the two graphs markcertain events in the political arena that may or may not haveinfluenced traders« expectations. Their meanings are listed below.Finally, note that a hollow stock symbol denotes the absence of anequilibrium price for that stock in the respective week. There aretwo ways of dealing with that particular predicament (which,notabene, will never arise in a double auction experiment wherethere is always a last trade to take refuge to): First of all, we mightjust carry forward last week«s equilibrium price (if any). Doingthis would seem very attractive if we might take the lack of an

29 While perfect arbitraging is not possible on our markets, traders clearlytook advantage of the opportunity to buy complete units from us and sellthem at last week«s prices (approximately) whenever these prices exceededten Deutschmarks. Quite astonishingly, the opposite strategy appears to berather less common.30 We cheat a bit by leaving out parts of the ordinate in figure 3. Thisexaggerates the volatility of our stock prices somewhat, but it does savepaper.

Beckmann and Werding 19equilibrium price as evidence that no relevant fresh informationhas arrived. This would, however, clearly be very unsatisfactoryif the old price lay outside the current bid-ask-spread. If we takethe shifting of supply and demand schedules to reflect someinformation despite their failure to intersect, we may prefer toaccept the median of the bid-ask-spread as the current week«sprediction. In fact, this is what we did, excepting the few caseswhere either supply or demand is missing altogether.31

Bavarian market: CSU vs. SPD

stock prices (DM)2,803,203,604,004,404,80

1 / 1 9

2 / 2

2 / 1 6

3 / 2

3 / 1 6

3 / 3 0

4 / 1 3

4 / 2 7

5 / 1 1

5 / 2 5

6 / 8

6 / 2 2

7 / 6

7 / 2 0

8 / 3

8 / 1 7

8 / 3 1

9 / 1 4CSUSPD

abcdFigure 3

31 In these cases, we fall back to the first alternative.

20 Behaviour of a Small Political Call Market

Bavarian market: minor parties

stock prices (DM)0,000,200,400,600,801,00

1 / 1 9

2 / 2

2 / 1 6

3 / 2

3 / 1 6

3 / 3 0

4 / 1 3

4 / 2 7

5 / 1 1

5 / 2 5

6 / 8

6 / 2 2

7 / 6

7 / 2 0

8 / 3

8 / 1 7

8 / 3 1

9 / 1 4RepGr�neF.D.P.�DP

abceFigure 4a. . . . . . . �Politischer Aschermittwoch� (traditional partyconventions of the major Bavarian parties)b. . . . . . . Local elections in some Bavarian cities andcountiesc. . . . . . . European parliamentary elections; city councilelection in Munichd. . . . . . . CSU party conventione. . . . . . . REP chairman announces his retreat frompolitics and establishes connections withthe radical right-wing DVUAt first glance, one remarks a striking stability of most stockprices, not an unexpected observation at all that is consistent withtheoretical accounts of call markets. After an initial period ofuneasiness (roughly speaking, after weeks one through four),prices settled down and remained fairly constant until mid-June,the time of the European parliamentary election. Following thisevent, which a superficial inspection reveals to be the only singleone that appears to have influenced our Bavarian stock prices,prices generally grew more volatile and evinced a few trends (anupward one for the CSU, and a downward one for the extreme

Beckmann and Werding 21right-wing Republikaner). Yet, most of the large number ofelections that characterise the German �Superwahljahr 1994� didnot have an apparent effect on our Bavarian market. As anextreme example, consider the case of the F.D.P., which lost aseries of Landtagswahlen prior to the Bavarian election,sometimes dropping from around ten precent of the vote to amere two percent. Yet, it is only in the final four weeks that thistranslated into some sort of commotion on our markets.32 Pricemovements, however, did not go far�or fast�enough, withCSU, F.D.P. and REP prices, although exhibiting the right trends,stopping short of the final election results. Considering that price differentials showed the �right signs�, itseems plausible to put our errors in prediction (at least partially)down to the lack of a sufficient number of price signals: Each roundof bids and asks reflects traders« a priori expectations, which arebased on their information gathering in the real world on the onehand and the history of political stock market prices (if any) onthe other. This is why prices based on these offers may reveal�and aggregate�information. Observing the new price signal,however, the traders will update their beliefs�prices disseminateinformation. In the presence of noise and imperfect information, itmay take quite a few of these rounds until traders arrive ataccurate beliefs that encapsulate a sufficient amount of relevantinformation.33 A central advantage of the call market design is that one gets toobserve buyers« and sellers« surpluses. With a double auctionmarket, on the other hand, you will only see the extramarginaloffers at any given point of time. Tentatively, one likes to think of

32 In fact, this makes for an excellent case study which reassures us in ourview that failures to arrive at an equilibrium price, when coupled withmovements of the bid-ask-spread, can be very informative indeed�forsubjects and experimenters alike.33 A careful analysis of this argument will have to spell out traders«learning processes in some detail; this is a crucial point to clarify if we want toexplain if (and how) market prices can �catch up� with the constant adventof fresh information, and if (how) traders may be caught in bubbles.

22 Behaviour of a Small Political Call Markettotal surplus in any trading period as reflecting the diversity ofinformation (active) traders have in this period. Unfortunately,there are a host of other factors besides informational dis-crepancies that we may adduce for explaining steep and/or dis-tant supply and demand curves. For one thing, we expect bothsupply and demand schedules to shift leftwards as buyers(sellers) exhaust their money (stock) holdings, without any newinformation having arrived at all.34 There are, in fact, severalinstances on the Bavarian market where activity appears to havepetered out in this fashion. While we may hope to correct for thisby dividing total surplus by total turnover for every tradingperiod�as we have done in figure 5�, other problems stillremain. We do, for example, strongly suspect that strategicconsiderations on the part of our traders have led them to submitoffers that differ from their true reservation prices,35 which may,in turn, be only partially determined by their expectations.36 Ifthis proves to be the case, the link between expectations and thesupply/demand schedules we observe will be weak at best. These problems arise because of a possible methodological disad-vantage of our field environment. By moving out of thelaboratory, researchers have jettisoned the complete control overall relevant parameters that can be achieved only in thelaboratory, if at all. This suggests that a solution may be soughtby returning to laboratory experiments that supplement politicalstock markets, deriving their central thrust from the questionsarising in the course of the field research. In such experiments,one might build on a theory of strategic trader activity on callmarkets that features diverse and asymmetric information.37

34 True, those agents may inject additional funds into our markets orpurchase fresh units from us. This, however, is subject to transaction costsand additional risk.35 This suspicion is based on the sort of impressionistic and casual evidencethat one accumulates, albeit in an unsystematic and non-scholarly way, inthe course of a long-term experiment such as the PWB.36 Judgement biases such as described by Forsythe et al., attitudes towardsrisk, and probably subject inexperiencedness will also figure among theexplanatory factors.

Beckmann and Werding 23For the time being, however, we return to our field experiment,taking buyers« and sellers« surpluses for what they are worth.Figure 5 depicts the total surplus achieved on our Bavarianmarket as a fraction of total turnover on that market.

Bavarian market: buyers� and sellers� surplus

surplus�turnover ratio (%)0 % 5 % 1 0 % 1 5 % 2 0 % 2 5 % 3 0 % 3 5 %

1 / 1 9

2 / 2

2 / 1 6

3 / 2

3 / 1 6

3 / 3 0

4 / 1 3

4 / 2 7

5 / 1 1

5 / 2 5

6 / 8

6 / 2 2

7 / 6

7 / 2 0

8 / 3

8 / 1 7

8 / 3 1

9 / 1 4 Figure 5The first thing that strikes one as odd is the comparatively smallsize of the surplus, which indicates that traders« expectationswere quite homogenous. The development of total surpluses(whether relative to turnover or not)38 over time appearsconsistent with theoretical predictions: At first, there is a fairlyhigh level of surplus because traders come to the market withheterogenous ex ante expectations. As they update their beliefsusing price information, ex post expectations converge and totalsurplus declines. Three peaks deserve further attention: The firstone (4/9) reflects a massive arbitrage operation by an important

37 Because of the focus of the earlier experimental literature on the doubleauction institution, one would have to recast quite a lot of existing experi-mental work into a call market framework.38 Total surplus appears to be entirely independent of total turnover. Forbrevity, we have not included a second graph here.

24 Behaviour of a Small Political Call Markettrader who offered his portfolio for sale at very low prices,confident that market prices would turn out to be close to lastweek«s prices and thus permit him to exploit market over-valuation. The second one (6/15) occurs in the week following theEuropean parliamentary election; this corroborates our firstimpression that this event had at least some impact onexpectations (conversely, other events do not seem to haveimpressed our traders). Finally, total surplus rises again in thecourse (and in the aftermath) of our bonus programme which lednew traders�with as yet �non-adjusted� expectations�into ourmarket.As a first step towards a careful scrutiny of information aggrega-tion on the Bavarian market, we will have to disaggregate totalsurplus in order to trace individual developments. This, how-ever, will be left for subsequent work.7. Directions for further researchIt is true that the above presentation of experimental data willelicit more questions than answers. If there is any justification forour putting forward so raw a picture, it is that we believe itsdetails to be quite a long way away. While the evaluation ofpolitical stock markets built on the double auction institution mayrest on a huge body of experimental (laboratory) research, this isnot the case for a call market. We know of no experimentalresearch on what impact the arrival of new information will haveon the behaviour of individual traders on such a market.39Theoretical work on that particular question seems to be lackingas well.The obvious course to take is to apply the usual econometric toolsto the full set of PWB data that will be available after the close of

39 (Kuon, 1991) has tried to link individual traders« characteristics to theirtrading activity using the data gathered by the 1990 �Wahlb�rse Bonn�(double auction) experiment.

Beckmann and Werding 25our markets in October, 1994. Wo hope to have hinted at someresearch strategies that might prove of value in this regard.Others will surely suggest themselves to our readers.40 Yet, westrongly doubt that this will be sufficient to disentangle strategicmotives from the arrival of valuable fresh information, redherrings, and the obvious judgement bias that may well proveubiquitous in this kind of empirical work. To do so, one wouldneed to supplement regressions of the common variety that usean identification of marginal traders as their starting point by agame theoretic analysis of trader behaviour on a multi-period callmarket and by laboratory experiments designed to corroborate(or to reject) the results of this theory.ReferencesBeckmann, Klaus and Martin Werding (1994). �Markets and theUse of Knowledge�. Mimeo, Universit�t Passau: LSL 94-02. Davis, Douglas D. and Charles A. Holt (1993).

Experimental

Economics. Princeton NJ, Princeton University Press.Forsythe, Robert, Forrest Nelson, George Neumann and JackWright (1992). �Anatomy of an Experimental Political StockMarket.� American Economic Review 82 : 1142—1161.Kuon, Bettina (1991). �Typical Trading Behavior in the GermanElection Markets 1990�. Mimeo, SFB 303: B-204. Madhavan, Ananth (1992). �Trading Mechanisms in SecuritiesMarkets.� The Journal of Finance 47 (2): 607—641.Sch�tte, Christian (1994). �Wahlb�rse: Kleiner Zacken.�WirtschaftsWoche 1994 (29): 26—28.

40 And we will, of course, be happy to hear of them.