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The experimental stock market is designed to simulate under laboratory 

conditions the trading ac ti \l"i. ty in an actual market envirorm1ent. The 

experimenta.l ma:ket is conducted in the Management Science Laboratory at 

the University of Califorda, Berkeley. In this section o:f t:0.~ write-up, 

a general introduction to the e:&-perimental market vrill be given. In the 

:following section, details o:f play will be discussed. 

The Teletypes and. Computers 

The experiment takes place in a central staging area containing several 

teletype stations which are ~nl{ed together by the two PDP computers in the 

laboratory. '!:'he computer-teletype system serves several r.mctions in the 

(i) It is a source of regular reports on the condition o.C- i.,~:e "outside 

world11 describing the performance of the :firms :for which stocks are traded 

en the market. 

( .. \ lJ / It carries out the accounting :for all transactions. Records are 

~~ept in the computer o:f all participants I portfolios, and these are updated 

as transactions 0ccur. The cornputer also keep;1 record of' players I cash 

balance:::;, and e.ecrues dividends and interest tn them. 

I • •• ) 
\lll The computer r2cords :playe1.·s I actions :for later study and evalu-

at:i.on. 

Partici_pant3 will be given identifying numbers by which their records 

are indeY•~d in the computer. Participants will be assigned. :;:ermanently to 

Sessions 

The ga;~e is condu:::tcd in a ze:rics of sessions. Each 2ession begins with 

a report for the pTeceding quarter on the condi ti.on of' the 11outside world· 
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ec0:0omy" and the operations of the three fir::.s (:S-:.'.rm A, Firm B, a...11.d Firm c) 

for which sto.cks a.re traded on the :·.:arket. =hus o::e quarter (3 :r:onths) 

nominally elapses in the outside i·:OYld bet-ween sessions. 

Each session ·will take about 2J minutes. A 2ession begins with a 

series of reports, the Investors S·c:.:~ary Re-::crts, ~-,1:1ich give all information 

on the previous trading session ani on the o-..:.tside ;•;orld. 

Then there is a period for re::lection, ;enera:..ly 10 minutes, in which 

the participants (or players) are free to for:::ulat2 their trading strategy 

for the session. They may talk aco::.g themselves, 2:'eviewing the preceding 

quarter and discussing their expectations as tc tl:e future perfc::.·~::.a.i1c2 of 

the traded firr.i.s and the market. D1.ITing this :peri.:>d. each player prepares 

two i te:r:s on the forms provided, the Forecast G;ues-:.ionnaire and the Trading 

Array. These are prepareG. in se.::ret, a:Dd n:a:.- r..ot ::.:e shown to other players. 

Wben the forms are completed, they are deposited i::. the boxes provided f0r 

this purpose at the teletY}_)es. After all pla:.·ers ::ave completed their forms, 

none may be alte:::-ed and forms need no longer 'be ke:;,t secret. 

:Finally, to conclude the session, all players type their Forecast 

Questionnaire and TraC..:.116 !~rrc..~r i.n":':o th.: co::::;-·.;.ter at the teletype stations 

to which they a.:·e assigned. The co:::::.pute:c :;:,::::o-:esse.:: these as described belov:, 

and a final decision b~r the players servirrg 2-s :::i~o2Y-. Spe-::ialists co:-'.lpletes 

thP session. 

Each :player holds a :portfolio consisti:---€ o:~ a certain m.:u:iber of shares 

of each of the three sto-2ks a:ad a cs.sh balsr:..:e. ,...~ the outset of the gai-ne, 

each :player receives 4 snares of ea2h of th'= ~hre2 stocks and a cash balance 

of zero. The players ::-~a~- hoJ.d :posL;i ve or =-.s;ati·v--2 a::.ou:1ts of each stock 
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stock corresponds to a "short position," in wl'..ich a player profits if t,r_c 

value of the stock declines. Players holding :;;osit~ve a.mounts of stocks 

w.i.11 receive di;vidends quarterly, wr.ile players holding negative ar:;.ounts of 

stock will have these dividends deducted f'ro,1 their cash balances. 1 Players 

with positive cash balances (lenders) will receive interest, paid at the ra·.,e 

of 2% per quarter, while :players with negative cash balances (borrowers) 

will have interest ·in this am.oun.t deducted from their cash balances. 

Trading 

The primary goal of each player is to increase the worth of r.is port

folio, Tb5.s :'G.ay be accomplished by trading as well as b~,,- collecting dividends 

and interest. The trading arrangement in the 2xperimental market has much 

in common with the trading arrangements in actual markets, but it seems some-

what more complex at first sight. 

Someone buying or selling shares on the New York Stock Exchange through 

a broker will customarily make an order to buy or sell a l'.'ert.o.in m.unber of 

shares. In this case, the customer expects the shares to be purchased or 

sold at the market price, whatever that may be at the time the tran~action 

is made, and consequently the order is called a markc.:t o::::-der.. For ou:r pur

poses, all participants are floor traders, an('. "there is no market p1·:ice -:.mtil 

trades have been agreed a.n:ong the traders. Ee:ice something as sir:1:ple as a 

market order is not :possiblee 

1 . . 
The n,asom:r..g behind the deduction of a dividend in the case of a 

short holding is as follows: In actuality, a short seller has acqui-red a 
negative holding oy selling a positive holding to some other player. Tht.s 
the ·short seller has made the co:rr,r.li t:ment to provide all the advantages 
normalJ.y accruing to a stockholder to some other pla;:,rer, but the shor+; seller 
is unabl.e to deliver a share of' stock enti tEng the b~-e:r tu dividends p;:,irl. 
by the firm, and l1ence must meet the dividend payT1ients owed to the buyer. 
In real markets, a short seller is comr.li tted to deliver a share of stock at 
soL,e later ds.(,c, out in the experimental market the short seller may continue 
his nesa ti ve position fo:r as J.on6 as he wishes. 



- -- - ------------------------------

- 4 -

One po s ~:;_ ":::>le trading arrangement would be to divide the participants 

into one group who behave as customers and another group who function as 

brokers. Still an.other would be to have all players negotiate trades by 

crying offers aloud, so that whenever any two players meet and agree on a 

trade the trade :_s recorded as a transaction. These possible structures may 

be tried in later experiments, but were rejected on the grounds of excessive 

chaos. 

The trading arra..11.gement which was finally selected is one in which 

players submit limit orders. A lini. t order to buy is an order to buy a 

certain number of shares of a stock 8.t :1, n:,-:;..;:-e 'lt or below the specified 

limit price. A limit order to sell is an offer to sell a certain number of 

shares at a price at or above the limit price. 

The ad.vantage of this kind of order is that it can be used before the 

market price is sei::;. If a player subrni ts a buy order of this kinct, he is 

a::::;:;-;_i_red that the l'l.Ost he will have to pay for the stock is the limiting 

price he has set. If the market price is higher, his order will not be put 

into t=:ffcct. If the market price is lower, the stock will be p1;,rchased for 

mm at that. price and he will have obtained a bargain, since he was prepared 

to pay tt.e r..igher limiting price. 

Players are allm·red to submit both a buy and a sell ord.ET for 

a stock at the same ti-r;1e. This per~rd. ts the player to bracket tbe value vrhich 

he fc::ls i .c; the prese12t "trueu value of the stock. To give a specific example, 

the tro.c:.ing order which a :player subm:i. ts concern.i.ng each stock consists of: 

(1) an offC;r to sell number of shares at the highest possible 

price> bu.t in no -::c.se at a price '>ih:i.ch is lower than p1 dollars, 

(') 1 
'- I a request to buy x2 m1.11ber of shares at the lowest :possible price, 

but in no ca,s::: 'l'lhich is 11igher than dollars. 
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Suppose that a player feels tr:.at a stc..ck is worth $210, and that he 

presently nulds one sLare of the stock. He rr::i.ght then sub:ni t the following 

trading order: 

Sell Buy 

X 1 

3 3 205 

In this order, the player has -bracketed his evaluat:..on of the stock's worth 

with buy and sell orders. His order to sell will come into effect only if 

the market price turns out to be at least as 'high as 215, in which case he 

will sell 3 shares at the ::.arket p::.·:.ce, thus -realizing a gain (in his vie;,.·) 

of $5 :per share or :c.ore, and ending the session ·•.,ri th a 2 share short position. 

Converss:::ly, his buy order 1·l'ill go into effect onl:,- if the market price is 

lowe::c thari $205, in which case he ,;-;-:_11 buy the sha::.·es at a -oargain price (in 

'his view) of $5 er r.core 'below the stock's wortt., a::d will hold four shares 

of the stock at the end o: the session. 

This procedure allows each pla:,--er to "make a =arket" in each stock, 

:for each player can esti".:'.ate the stock's true wor-::: and then offer to sell 

shares of the stock at a somewhat ~:.:...~h~r price ari..d buy shares at a somewhat 

lower price. Th: players car;., if -:.hey wish, o:£':~er to buy or sell up to 5 

shares in each se3s:;,,on. '::'here is no other restric-::.ion, otner than comrr..on 

sense::, on the nuni'ber o: sl:.ares wr...:...c.:: a player ::::ay "':;cy or sell, for any player 

'c'JJ.y borrow as much cash as needed S:2r iJill'chases at a fixed interest rate, and 

ma:," sell short an unl:..::::..::. ted ll1.L"n.ber o: shares w:. tho,;,:; penalty. 

A player may sub:::D.. t a bey orde::- only o·: a se2.::!.. order only or no order 

at all on a stock. ~f he -;2.shes to o,d t any order, this is done by typing 

zeros in the spaces :provided for q_;.;.exitity (x) ar...i price (p). However, 

playeL:: are enL:ou:eaged 'Lo .subrd .. t cot:" order3 on al:!.. stocks for two reasons. 
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Firstly, a larger number of ord2rs will result in a more activE:: and interest

ing market. Secondly, players can only profit from an accurate assessment 

of a stockf s value by subr!li tting orders which e},,.-ploit deviations of the market 

price from this assessed value. In fact, the more accurately a player can 

assess the correct value of a stock, the greater is the probability that he 

can realize a profit by using limit orders. A more accurate value assessment 

allows the spread between the buy and sell limit prices to b2 reduced, thus 

increasing the probability that the market price will permit a profitable 

transaction. The decision to be made here in determining trading strategy 

is similar to that which must be mad.e by c.:;l";_• dealer who "makes a market" 1·or 

goods; an example of a market made up of such dealers is the Over the Counter 

Securities Market. 

Ret·..rrr..ing ~o the trading arrangement in the experimental warket, each 

participant secretly prepares a trading arre::,r, consisting of a buy and sell 

order for each of the three stocks, and deposits this in the box provided at 

his teletype stati0n. When all forms are complete, participants withdraw 

them and type them into the teletypes as described below. The order in which 

plc.y'=rs .:::,;:'-_,t,tl t trading arrays is iw.material. All trading arrays are then 

collected in the central computer and processed. 

In order to CA"l)lain the processing of the trading arrays, it is neces

sary to introduce the concept of an excess demand ~~mction. The excess 

ilema11.d :.i:'t'.~ction gives the net difference between the number 1;f shares for 

which there are effective buy orders and the number of shares for which there 

are effective sell orders. The best "\•ray of clarifying this is by an example: 

For simpliCJ. ty, suppose that th~re are only two players in the market, 

and. that they sub1d. t the followins orders for one stock: 
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Sell Buy 

PlaJel' I 3 215 3 205 

Pla;:,e.c II 2· 2o4 c:; 200 .,; 

,A.t a price of 200 or smaller, both buy orde:r;-s will be in effect; no sell 

orders will be in effect, and the excess dema.1d '.-,::..11 be 

(effective buy orders) - (effective sell orders)= (3+5) - (0) = 8 

At 201, the limit price for the second player's buy order has been 

passed. At prices of 201, 202, or 203, only the first player's buy order is 

effective, and neither of the sell orders is effective, so the excess dem:md 

is 3. 

At 204, the 7 -i mi t price for the second :pla~rer I s sell order has been 

reached, so the :'irst player's buy order and the second player's sell order 

are effeci;:::.-re. Hence the excess demand is (3) - (2) = 1. This situation 

continuef at the ~rice of 205. 

At 206, the remair~ng buy order liY'.lit is passed, and excess demand 

shifts to (0) - (2) = -2. This level of excess demand continues u.YJ.til the 

remaining sell order cmr:es in":;o effect at 215, where excess demand changes 

to -5. 

The excess demand f'j_YJ.ction may be graphed. as :follows: 
quantity 

... 
3 i 

r 
1 +- 206 t I ~1 

I 200 2 ('\7 203 2J4ffi.5 v..L 

-2 

214 215 
--+-+--f-~-->---4----11----+--+---+----+-i---f---------- price 

l I 

-5 
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Notic::: that at prices of 2ol-~ and 205 a tra.nsaction na;r take :rlace. 

However, at no price is the acr:0-unt of excess dc::and ScJ.lJ_al to zero, or in 

more far.iliar ter.:-:is, at no price is the marke: cleared. However, the market 

would be cleared if so~:1e additional particj_pa::::t :-:,et tbe excess de::,and by 

selling one r:1ore share at either of these :pr::..ces. Sizilarly, the market 

would be cleared if an additional participant entered the rr_arket and bought 

two shares at any price between 206 and 214. 

In this experimental narket, as on the ~;e',; York Stock :Sxchange, this 

role of final agent in clearing the market is :9layed by the Snecialist. One 

of the players will be designated specialist for eacn. of the three stocks. 

Since t:~2 computations involved in developing the excess der.:.:.and function are 

time consu::rring, they are carried 01..,_t insiie t::2 computer. c::1he teletype at 

which each specialist is stationed then prints out the excess denand functi0c1 

for his stock. 

The whole excess demand function is not p::.'.1-nted, hi.i_t rather only the 

six steps of the excess demand function at whi::::h the exce;:;s demand is smallest 

in absolute magnitude. ?~r ea.eh step, the specialist is given the most 

advantageous choice: For instance, in the two player exM1p-,.P. abc, -2, the 

step corresponding to excess demand of +l is at two prices, 204- and 205. 

Since the specialist nu.st clear the market at t::-cis step by selling c:ne sh::i,re, 

the ncre favorable price for him is 205. Thus one entry in the output to 

the specialist wo-uld state that at a price of 205 he r>2ay clea:c the m3.rket by 

selling one sbare. The next entry would scate that at a }:Jr1.ce o:= 206 (the 

most advantag0·ous buy:I_ng price for the next step), the market 

Since there are only five steps on the e:(cess de::,and f,, 1nction in this 

exa:-:::;_Jle, all would b-2 outputtc?d as choices to the specialist: 
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Price ~:ransac tion 

200 Sell 8 

203 Sell 3 

205 Sell 1 

206 Buy 2 

215 Buy 5 

The special~st must choose one of these available options. l'he price he 

chooses becomes the market price, and all buy and sell orders which are 

effective at that price (including the specialist's ow.o. transaction) are 

carried out. In the example 0.uove, if the specialist selects 2C'.; as the 

market price, Player I buys three shares at this price, Player II sells two 

shares at this :price, and the specialist sells one share at this price. 

The players I cash balances are debited or credited accordingly. 

One detail can be mentioned no-w: the specialist submits buy and sell 

orders only on the two stocks other than his ov111. A trading order for his 

own stock WOl.u..d be pointless., since he will always ha7s tne same and better 

tradjJ;3 opportu..n.i ties at the later time when he reviews the excess demand 

function. The specialist I s position is an advantageonc one. He vrill always 

be presc:1.tec~ with several choices, and ar.iong them will be one or the other 

of the following two op:portun.i ties: 

(i) d t' • __ o no rung, or 

(ii) either buy a certain nu:ciber of shares at price or sell a 

certain nu.crnber of shar':::s at price ri1 + 1. 

A moment's refle.::tion will show that this insures that -:he specialist will 

n.ev-er be forced to r:mke a transaction wh:i.ch he expects to result in a loss, 

regardless of hi.s -rle;\·r as to the correct price of the stock. Moreover, 

the d-Lsc:retlon given to him to make his decision after al.:_;_ other players 



- 10 -

have coc:.1::i. tted themselves to offers is c:1 0:--es.t advantage if combined with 

a careful assessr!'"ent of ;:;;_-:;.e stock's value. 

This ccr:1pletes the discussion of the t::.·:::.iing arra..rigements. Players 

will beco::-::e fa!niliar with them ra::;idly. 

Foree ast Que stio!i:: e.:·.res 

In order to study 2::-Dr-2 carefully the v;o::.'~ngs of the experimental 

:market, the designers have also req_uested pls.;/ers to submit guestionnaires 

describing their forecasts as to certain as::;ects of one stock's behavior. 

The ex:perieace of preparing these forecasts :3::ould be helpful to partici

pants, for accurate forecasting of the reques~ed items is an important step 

in correctly valuing the stock. 

Specifically, each participant is asked to prepare a forecast for four 

aspects of sor.ie one stock (usually ?irm A). ..:he fbrecasts to be prepared 

in i.;he session are: 

(i) Short term 1,i.dce for~c9.st--the ,.1ar::O:et price in the folloi-d.ng 

session (session t + 1). 

(ii) The long teru price forscast--the ~arket price four quarters 

hence (session t + 4). 

(iii) The short term dividend forecast--the average quarterly div"idend 

over t~1e ne:;.;:t four quarters (sessio!ls t tr.:2":-u_gh t + 3). 

(iv) Long term di. vidend forec c.st- -the s.-rerage quarterly dividend for 

the year co::rc:encing four years f:i.."o-:··: the :!=res::::it qua.!'ter (.sessions t + 16 

through t -i- 19). 

For each of these four entries, t~e yar~~~iyant is asked to forecast 

an e:.;:pected valuf: (the value ,·1h·I.ct. :1'2 -:x?scts on the average to occur), and 

a standard. error or deviation (a r:~:::asure o::' t::e uncertainty which he feels 

is attachsd. to his forecast). The22 tv10 ntr::-=:rs are need2d to describe roughly 
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the individual's expectations as to the behavior of the forecasted vari&1.::le. 

Since players may be somewhat unt·am:i.liar ·with the u.se of an expected 

valuB (a mean) and a standard deviation to describe the probabilities 

associated 1·ri th an uncertain event, a brief discussion ,·d.11 be helpful: 

The mean value for the forecasted variable is the value to be expected 

on the average. The standard deviation is a quantity measuring the degree 

of variability of the forecast variable around its ex-pected value. A rough 

guide for choosing the standard deviation to attach to a forecast, which 

will suffice for the purposes used here, is that the standard deviation 

should be chos~n 80 that: 

(i) roughly 50% of the time the actual V3.riable ·will fall i;.ri thin 1 

standard deviation of the forecasced value, 

(ii) roughly 95% of the time the actual variable will fal 7 within 2 

sta~dard deviations of the forecasted value. 

(The variability of forecast errors is such that 00th of these conditions 

can hold onc:e.) 

At first, these rules may be difficult to apply, for :most people are 

unaccustomed to providing a measure of the reliability of thej r fore".!e,13ts. 

Howeve:r-, the playf:rs can learn to apply them f:tirly quickl~r if they review 

past forecast errors. For exa:.:iple, suppose thet the first four price 

forecasts f, actual values of the :prj ces for i·ihich the forecasts were 

nade a, and standard deviations of fo.cecasts s lead to the fcll0w::L:,1;:; 

graphs: 
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Session I Foreca~t I 
f- -2s1 

.L -

Session II Forecast I 
-"' f +s -f' +?~ -'-2 2 2 -2 ~"'2 

a3 
Session III Forecast 

f -2s 
3 3 

Session IV Forecast 

The asterisks mark the forecast, the I,;Oln~s ~ark the actual value which 

was observed, the light vertical bars mark tne oo::.:c.daries of the regions 

determined by the speci::.ed sta11dard deviat:.ons ,.;::_ thin which the actual value 

is expe1..:ted to fall 5ot of the tirn.e, and the h2av-;:.- vertical bars mark the 

bou11.d.arie2 of the region ~•Ji thin which the act"':::.l •,-2.lue is expected to fall 

95% of the time. In this case, the actual val'\.:.e :ell with:'..n the narrower 

intervals 75% of the ti:c::e and wi. thin the wider intervals 100% of the time, 

indicating that the :player has probably set his ste....'11.dard deviations at slightly 

too large values. 

Players are encouraged to keep ~ra~k o::: t~eir errors in a fashion akin 

to this, w-:i.th a ·riei', to ·1..111derstanding the cha:c~ter of forecasting errors 

which tend to be made. =:otice that changes in :;iri::e and i:o. dividends are 

cru::ial det~rrn.inants of t:1.e profitability o::: l:.old::..::g stocks, so that the 

?.bility to forecast these is c.. :majur f6.\..!tor in suc::essftJ. .:tock :::-aarket trading. 

In v-lew of this, :players ·.Jill be rewarded at t::2 s:-a:i of the ga:}:e both for 

increases in the --;-rorth o:, their portfoJ~_os ind :02.· successful forecasting. 

The Outside ~·'orl:i 

The figures on the outside 1·,orld wr1:i.ch are a:-:.ounced at; the beginning 

of each quarter (GrTP, tte interest rate on to:;, CfJ.::.l::.. ty cor:;:orate bonds, and 
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earnings, di ,·.:.dends, sales, and operating margin for the three firms) are 

designed to follow realistic patterns. In attempting to forecast firms: 

future perfornance, :participants will be most successful if they view the 

firms as actual firms in an industrialized economy similar to our o,m over 

the last two dec-1.des. Do not attempt to spot patterns which are identical 

to historical patterns in the U.S. economy, or any other economy for that 

matter, for there will be none. A model of the process determining aggregate 

economic variables a11d of the microeconomic processes which relate the 

~rformance of individual firms to aggregate economic activity has been 

constructed and simulated to generat.e 11 out.siie world!! reports. The model 

appears to be highly realistic, so players who treat these outside world 

reports as relatin8 to an actual economy should be the most effective fore-

cast,ers. 

:f:lj_scellany 

In order to aid players in evaluating the stocks, a history of the 

most relevant information is collected in compact form on an extra teletype, 

caller} tl,.e Report Teletype. The detailed histories originally outputted on 

the otheY' te=;letype stations vull also be available, but these are somewhat 

more cum.bersc 1ne t::> use. 

Because of the nature of calculations ,,rl thin the compuGer, stock p.cices 

:nust be kept within a reasonable range. If a closing price fa} ls belov 200 

or rise A-lxwe 650, the stock will automatically be reverse split, 1 fer 2, 

or spL. t, 2 for l, and all portfolios ,·rlll be appropriately adjusted. 

As tLe experiment is normally constructed, there are no restrictions 

on thP a:::cunt of borrowing a.rid short sel1ing .which a player may do. 

Occasionall:·, a leverage check 1-rlll be instituted in wl1ich the player will 

0 be penalized if the net l'lortb of his holdin;s f3,lls belm-;r an announced pro-

portion of the sum of the ·absolute values of his holdings., 
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End of the C:~1e 

At tbc: conclusion of the last quarter, tl':.2 ,,;orth of :players' port-

folios will be totaled. :_'i_o1-1ever, the prices tha: ~,;ill be used to value the 

stocks 1dll not be the closing p:ric2s on that q_-.:s.::.·ter' s market. Instead, 

stocks ,;,;ill be valued at their "trcle value," ~, :~:.a-c; the future strear:i of 

dividends fro:n each stoc:r:. (which is kn.own to t::e ;a.::::.e' s designers) will be 

discounted according to the prevailing interest with an adjustment for 

the future dividends' uncertainty (a risk pre~:::_-,;::::\. 

This procedure ma;/ seem strangely rounda:::-,:t: but a r:!0:-:ient I s reflection 

will indicate that the other alternative, to value the stocks at the la~+, 

quarter's closir\,s price, ":,ould be equivalent :,o a::._io,;,ring all pla~,rers to sell 

their stocks at the price which is reached by t:cai:'..ng in -c;Ge final quarter. 

In this circumstance, the -pla:rer ·with the larg-2 s-: ::olding of any stock would 

attem_!Jt to buy Y'lOre of that stock at the, highe.3:- ::;:ossi-;:;le :;>rice si!lce all 

stocks held wo1-1ld then ":)9 ' 1r-essld" at that sa:-::.:: :c.:'..gh price. This would result 

in a chootic final session, to say the least. r. order to avoid di stortior1 

of the last sessions, and to reward s0m1d stoc:--;: e-.-aluation, the rule to value 

stocks according t.o +ho~ Y" 
>,JI - ,·- •• future dividend strea:-::., a:;ipro:;ir:'..a-;:,ely discolmted, 

has been adopter: . 

Players ·will be re,,;arded according to the :~:'..::';,,l value of their port

folios and their success on the forecast ques'~:'..o:::::aires: 70% of the reward 

will be tased on portfolio value, 3J\~ on the a.::c-.:.:cs.:::~r wi tr.. -y;hich forecasts 

and forecast standard e::.·:.·ors 'lfere r?cord"d on -:::-2 ques--cio:r~'!aires. 
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A DETAILED DESCRIPTION O ::,"; PLAY 

I. Investors' Surmnarz._]:~eports 

First an "outside world report" is printed on all telety])es. It consists 

of the following: the national economy's latest quarter G.N.P. ai.'1d the 

prevailing interest rate; quarterly reports for the latest quarter for the 

three firms, giving gross sales, operating margin1 earnings per share, and the 

di v-ldend paid per share. The format is as follows: 

OUTSIDE WORLD REPORl 

GROSS NOTIONAL P~ODUCT = 129 BILLION 

INTEREST RATE= 0-063 

FI;:;:,,'; G. s. Oi•IRG E/SH 0/~H 

A 1 (;(,j 0 35·2 6Li 

B LJ 1 0 -71 30 

C 35LJ7 0 0 8 

Gross seles is in uni ts of millions of dollars. Ope:::-ating margin (cash 

flow/~ross sales) is a pure nlllllber, given in tenths of a percent, and is 

:;::-eported o:nly every fourth quarter (in the annual repo1·t). Earnings per share 

and di videnes pe".' share are in cents. The closing price and trading voh1me 

for all stocks in the previous trading session are then a:n.nounced in a 

market report. 
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Pollo-wing these three reports, printed identically on all telet;:rpes, 

the present portfolios of the three players assigned to each telet;/pe are 

printed on that telet:rpe only. 

PLAYER PORTFOLIO R~PJRT 

1 338 29 1 9 56,231 

2 7 29 

3 5 9 29 

II. A Digression on Teletyne Use 

~he follo·wing comi-rnents on teletype l1-se may be hel~fiJ.l. ~Or the purposes 

of this gar:1c, eac~ teletype on-off switch must be set for tT - • t! on 1..=..ne operation, 

thereby lin:\r.ing the teletype to the laboratorz: computers. 

1'71ule the computers are outputtj_ng c1essages and reports ~:--e teletype 

the output. The teletype prints each Eessage one line at a :proceeding 

irnnediately to the next line when a line i;;, finished. After Yeg_uesting a 

player 1 s input, the telet;ype v.ill rest and wait for the pla:i-er to respond. 

While a teletype key::ioard is similar in many respects to a ty]?ewri ter 

ke;i·board, a tele ~ype has no backspace ke:i", nor is it possible :.) erase what 

is t;yped. ?or these reasons two characters, an "up arrow" C \ 
' J 

and a 11 left 

arrow" 0, are used as stac"ld.ard d'°li:mi ters for in:puts -'::,o ~:1e conputer. 

An 1111:P arrow" is ty-ped. by 11cldi.ug ei t;her shift key dc1Tn w:-.c.:.le st1.'.l.king the 

letter nl'f 1 , and is used to cul'"'.tlnate a numerical input. 

"left arrow, 1' tyJ'ed by holding tt1e shift key i·~i1ile strikin6 t:-:2 letter "0 11 , 

is used to ndelete" or "erase" the :::tring of characters tha~ ::_::recede it. 

To trans,,i.t a nu1:~ber (one or ,;1ore characters) to the co:::::_::·c:-':;er, ,·ra:o.t 

until the telet:11>~ is standinc; idle, thsn ty::Je the entire rcc.:::::-csr followed by 
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either an uup arrow11 to all.ow the corqiu-~el~ -::0 :;;rocess the number, or a 

"left ar_r\)1•:11 to "erase11 tt.e number. Upon re;:;e:..-,-:::.:::..; either delimiter, the 

computer ·;1ill re-position the telet;y:pe for t::e :1e:•:-::. input or the corrected 

input. Characters typed before the cor.rputer :.s re&..:i:l to accept a player's 

input will be ignored by the computer. I'he co: .. -::,x::e:rs control the spacing 

and positioning of the telety1?e: pressing a:1:- :>: :nese control characters 

on the ke3---board may result in an 11 error11 messs.5e, =:ntegers and the two 

arrow deliy,·-; ters are the only telet::1?e chare..::te:::·s :"hat the players will use 

while inputting m,-mbers. 

To begin the gam.e, each telet~'J?e is ' . . ~ ac1::. 'f,re.. :ec.. oy typing an II up arrow. 11 

An 11 up arro,..r' 1 response is required after eac:: s.::1i every inputted number, such 

as :player identification rn.unbers a.'l'ld nu.r;ibers :.:: tc-.2 forecast and trading 

arrays. An 11 up arrow11 is also used as a sig-~:e.:i. to the computer at several 

:poinc.; as indicated below. 

III. Period for Refle-: t:1 ,rn 

Following the investorsr .31JJDr.:ary repor:, :,he :players will be givel! time 

to study the reports and prepare their forece.s"::s a:-.:i trading arrays. The 

ti!!le limit on this perj 0d is sc: c prior to tl:e ~~e, usually to ten minutes. 

This waiting period may be terminated hy an ··-::- arr.y,/' on any teletype, if 

~11 plaz,·e:rs have completed their forecast a::.i ::::·a.:.:.ng arram forms. A bell 

,rlll sound. and a slash (/) will be t;yped on 2e..:::: -::eletype when the period 

is half over. Hhen one r.-i_nute re::rm:.ns in t:C..e :;:2r:..:i two bells will sound and 

a second slash appear. At thi c tir.ie i all pla~-2!' s s:iould be completing their 

forecast questiorm.aires and trading arr?.:,rs. ~-:-C..2:-: -':ir.i.e expires the teletype 

will req'..12st the first forecast questi•')!'_l'la:'..:c2 - :-- ':~-:ping the message 11 player 

• II 
Ili...1LlOcr. 
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To ins1.rr.e secrecy, no player should ::::,::::::::: his forecast questionnaire 

until all players have c'.)::.pleted these a::i :-_'::::.·e pl~ced the1~1 in the boxes 

pro-vlded at the terl:'iinals. 

The three players assigned to each -::::.:._e·~,::pe may input their forecasts 

in any sequence, Howe-v-er, only· the pla~·e::.·s =.ssigned to a teletype station 

~ey use that station. . .-..:=ter the player req'i.1est, a player types his 

identification number, i:rmediately foll2~.-c:::. ·':Jy an nup arrow. 11 If there are 

less than three players assigned to the ~c::le~/pe during a particular ga~e 

session, an asterisk (:) is t;y1)ed in :9ls.22 :>::· the absent player's id1::;:-,t:"_:r" -

cation nrn:'lber and ''up arrovl' delir~i ter, :::s.·.Ei:1g the player's questionnaire 

to be skipped. 

Each player I s - ..,..! - -; follo·w an "up arrow" delimiter 

aft.er the ple,yer' s iden:;ification munber. questionnaire inputted mus:: he 

the same as that written pre·:inusl;s/. It <:::::r::::cs.rs in the following format: 

FORECAST TUFSTIO\~PIRF ,.·Ji1 STOC:< 

PLEASE SLiS~IT 10RECA~TS ■ 

s.1. DIV. 

55-:-

l .. T . F' \ I C F~ 

ISS t 

9 t 

1 St 

~- r: .. 
J .,_.> I 

C, ..• 

I 
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First the mean, and then the standard deviation fer each forecas (., 

variable are inputted, each ir;1m.ediate.Ly f::::llowed by an "u_p arrow" to signal 

the close of the entry. Dividends are forecasted in cents per share. Prices 

are g-lven in dollars. Standard deviations for each variable are in the same 

units as the variable. 

Since the computers are 12 bit machines, any nur1ber larger than 4095 

will not be accepted. Any cor:ibination of integers and non-integer characters 

(letters, decimal points, commas, etc.) is illegal. Hence, decimal numbers 

cannot be used. (Also negative nv..nbers are illegal.) 

For exacr:rile; to input a dividend forecc1,st of $15. 30 per share, 11 1530 t 11 

is typed. $. 70 per share is inputted as 11 70 -:- . 11 Similarly, a price of $400. 

is "4oo t. 11 Only prices to tl"::.e r.earest dollar are considered. 

After the third player has completed his forecast questionnaire, all 

three players will be asked to vei.'i.J..J that their proceeding forecast arrays 

have been correctly t;y--ped. Each player will ty--pe the words n~r'=s" or "no 11 

when his player number appears. The format looks as follows: 

f'Ll''(..l' 1. 
fLA·~:' fl. -: 

.,•.::: --, 
' ~- .., ,, 

·,,,· :·-: ,;..• 
--· . . .... ~ _,, i . ., r" : • -r -.. ~ 1--· 

If a player responds 11 norr, the player's entire forecast qi..lestionnaire 

sequence: will be repeated, so that he ::,ay correct whatever error was m.ade. 

V. Trading; Session_ 

When all forecast question.riaires are in, the teletypes will req·,,es!., 

tradj_ng arrays. Again, all players I forms shot,J.d be completed tefor0 an.y 

player inputs an ftrra:,,· to the computer. The trading array format is a-:, 

follo-;;rs: 
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PLEAS2 3U3~IT TRPDING AR~DYS ■ 

STOCK PR! CE • SHARr::S PrUCE SHAiF.:.3 

A 275t St 

R 35:',t 3t 25ft 

C 300t St St 

In addition to the character restrictions -:;h'::.-: applied t::i the forec 0.st 

questionnaires, two other lirni tations are place::. c:: the trading arrays. 

First, prices cannot exceed 819. Second, onl~;- tra::sactions o-f: five shares 

or less are perr:i.i tted. (These limitations are :iecessary to a,;oid the 

prooi~~s created by a transaction value exceedi~g 2409'5.) 

If no bid or offer :::..s to "'2 made, a price of zero is in:;ru.tted with a 

corresponding nu.1:1ber of zero s~1ares. The co!c,:;;:-:_/cer -;:ill inter:pret either 

a 11¢11 followed by an "up arrow" or a sil,gle 11 u:p ar::--.::rw" as zero. Each 

specialist ~.;ill input Pa.ch of ;:;he four trading in:;:·.:-:;s for his stock as zero, 

since his position will be determined later. ?.o'.•ie 0,-2r, a s:9ecialist partici-

pates as a -regular trader on the other two stoc:C:s. Any player may elect to 

make no bid or offer, but corr.plete a:rrays are d.2si:'.:2.ble, as is· explained in 

the disc'.,Gsion of tradi!J.g strate~-~ 

Again, as in the forecast ques-::5.onn~.ire, e.::: c.·: sent player may be 

bypassed b:/ typing an asterisk after t::e :f,laJer rr.::::::.oer request. Also, a 

verification of 2.ccurac:r is madP. afi;er all th ee :;::::..e.yers r tra.:.ing arrays 

have been inputted, sit:ilar to the chec:-: :'ullowir-:::: the forecast question-

naires. Again, each :player will t::,rpe a 11 yes" or "::on after their player 



- 21 -

numbers, ,;-Ii th the tradi:::.g array re_peated for those pla;::,rers typing "r10. 11 

:Finally, the excess denand f'-cnctton is 01..i.tputted to each specialist. 

The Sfil'le procedure of input clari:r:::..cation and rubout are used as before; 

hm·rever, the specialist nust select one of the six given altern2.tives as 

the market closing price. After each specialist has selected :his stock's 

price, the :r::arket is closed, and tr:.e next q"L'._arter begins. 

PRICE 

1 5:33 

1469 

l L170 

3197 

SHA2[S 

1 17 ? 1 

31 71 

3183 

193 

O?TIJ,''1 

:SELL£:: 

SELL 

SELL 

BUY 

BUY 

. 
~A2~~T CLOSING ?RICE IS 3G2t 

~A~XET IS CLOSED. 

VI. Report Teletyue 

Sij.lCP a large a-:::ount of i~for .... ~~~2.tion is ~ro2essed during tl-.:.e ,::;ou.rse of 

one crading session, a report telet=rpe i c: used to collect the ,_-:_;:;st important 

variables and dis_play --c,:e,:1 to the play~rs. =J 1--1.r i n.g .L' vne COlITSe o = the ga1ne, 

a cor:rplete record of the econo:::i_c a::id market :ariaoles is ke:pt at this teletype 

in com1-iact fornat, and autor.1ct.-~icall:F u:pdA-t""'.:i. after each trading session. The 

• forr:1at o: the record is as follows: 



• - 22 -

•• 1 

1 I·, / 

Each two lines of the report correspond to one quarter. The lines can 

be broken into four fields. The first two fig~i.res make u;p the first field 

and are the G.N.P. and prevailing interP.st rate levels for the quarter. The 

quarter number is given beneath these two figures on the second Jine. 

The remaining three fields are identical and correspond to firms A, 

Band c. The first line of each field shows the gross sales, operating ~argin, 

earnings per share.and dividends per share of each firm. The second line 

gives the stock price and, when relevant·, the trading volume of each stock 

and whether a split or reverse split has occurred. Prior to the game, 

• su.~.mary reports for the previous twelve quarters will be listed on the report 

in order to acquaint the players with the recent history of the traded stock. 

All players may refer to this teletype at any time as an aid in making theL· 

calculations for forecasts and trading decisions. 

VII. Stock Splits and Reverse Splits 

In order to keep stock :prices in a reasonable range, if' during t;_1e 

course of' the gair.e a stock's closing price rises above $650, a 2 for 1 stock 

split takes placfc, with the stock's price falling in half. Similarly, if a 

stock's closing ,Price falls below $200 a 1 for 2 reverse srili t occurs, with 

the stock's ::9rice doublingc Portfolios are adjusted accordingly, doubling 
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or halving the number held. When an odd priced stock is· split Cf.' a share 

holding with an odd nu.mber of shares is reverse split, the dollar value of 

the residue is added to the player cash holdings. Stock splits and reverse 

splits are announced at all teletype stations if either action takes place. 




