Experimental Stock Market Irnctructions

August 20, 1969

The experimental stock market is designed to s1mulate under laboratory
conditions the trading activity in an actual market environment. The
experimental market is conducted in the Management Science Laboratory at
the University of California, Berkeley., In this section of tae write-up,

a general introduction to the experimental market will be given. In the

following section, details of play will be discussed.

The Teletyvpes and Computers

The experiment takes place in a central staging area containing several
teletype stations which are iinked together by the two PDP computers in the
laboratory. The computer-teletype system serves several functions in the

experimental market:
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It is & source of regular reports on the condition of iLune "outside
world" describing the performance of the Tirms for which stocks are traded
cn the market,

(1i) It carries out the accounting for all transactions. Records are
xept in the computer of all participants® portfolios, and these are updated
as transactions nccur. The computer also keeps record of players' cash

balances, and accrues dividends and interest to then.

[}

(ii1) The computer records players' actions for later study and evalu-
atlon,
Particivants will be given identifying numbers by which their records

are indeved in the computer, Participants will be assigned permanently to

i

teletypes in grcaps of three. -

Sessions

The game 1s conducted in a series of ceszsions, Each sesgion begins with

a report for the precedins quarter on the condition of the "outside world
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econoumy” and the operations of the three [irms (Firm A, Firm B, and Firm ¢)
for which stocks are traded on the markei. CThus one querter (3 months)
nominally elapseg in the outside world betwean sessions,

Each session will teke about zZO minute
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series of revorts, the Investors Sunmary Rercris, which give all information

.

on the previous trading session and on the outside world,

Then there is a period for reflection, gsnerzlily 10 minutes, in which
the particivants (or players) are free to formulatz their trading strategy
for the session. They may talk arong themselves, reviewing the preceding

guarter and discussing their expectations as to ths future perfcrimance of

the traded firms and the market., During this psricd each player prepares

two items on the forms provided, the Forecast Cuestionnaire and the Trading

Array. These are prepared in secret, and me not te shown to other players.

When the forms are completed, they are deposited in the boxes provided for

=

this purpose at the teletyres. After all plzlers zave completed their forms,
none may be altered and forms need no longer te kst secret,

Finally, to conclude the session, all risayers type their Forecast

ct

Questionnaire and Trading frray into thco cormuter =2t the teletype stations
to which they are assigned. The corputer processss these as described belov,

and a final decision by the players serving z:z Stozk Specialists completes

the sesgion,

Bach player holds & portfolioc consistirs oF 2 certain number of shares
of each of the three stocks and a cash balanze, 4% the outset of the game,

1

each player receives 4 shares of each of thz .hres stocks and a czsh balance

of zero, The players may hold wosilive or znezative amounts of each stock
and may have a positive or negative cash valznce, 4 negative amount of o
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stock corresponds to a "short position," in which a player profits i1 tic
value of the stock declines, Players hoidingz rositive amounts of stocks
will receive dividends querterly, while players holding negative &m0 ounts of
stock will have these dividends deducted from their cash balances.l Players
with positive cash balances (lenders) will receive intereét, paid at the ra.e
of 2% per quarter, while players with negative cash balances (borrowers)
will have interest in this amount deducted from their cash balances.
Trading

The primary goal of each player is to increase the werth of his port—
folio. This may be accomplished by trading as well as by collecting dividends
and interest., The trading arrangement in the experimental market has much
in cormon 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 ceriain number 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 transaction

is made, and consequently the order is called a markct order. For our pur-

poses, all participants are floor traders, and there is nc market price until
trades have been agreed arong the traders., Hence something as sirvle as a

market order is not possible.

The reasoning behind the daduction of a dividend in the case of a
holding is as follows: In actuality, a short seller has acquired a

g oy selling a positive holding to some other player., Thus
the sror* seller nas made the comnitment to provide all the advantages
normally accruing to a stockholder to some other plajyer, but the short seller
is unable to deliver a share of stock entitling the buyer to dividends peid
by the firm, aund hence must meet the dividend payments owed to the buyer.
In real ﬁarkmts, a short seller is committed +o deliver a share of stock at
some later dave, obut in the expe lmenu“l market the short seller may continue

his negative position for as long as he w1bhes.
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One possible trading arrangement would be to divide the participants
into one group who behave as customers and another group who function as
brokers. Still another would be to have all players negotiate trades by
crying offers aloud, so that whenever any two players meet and agreebon a
trade the trade s recorded as a transaction. These possible structures may
be tried in later experiments, but were rejected on the groﬁnds of excessive
chaos.

The trading arrangement which was finally selected is one in which

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

certain number of shares of a stock 2t a price at 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 advantage of this kind of order is that it can be used before the
market price is setv. If a player submits a buy order of this kind, he is
accured that the most 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 effcct. If the market price is lower, the stock will be purchased for
mim at that price and he will have obtained a bargain, since he was prepared
to pay the higher limiting price.

Players are allowed to submit both a buy and a sell order for
a stock at the same time. This permits the player o bracket the value which

~

he Teuls is the present "true" value of the stock, To give a specific example,
the {trading order which a plajyer submits éoncerning each stock consists of:

(1) an offer to sell Xy nuber of shares at the highest possible
pricé, bat in nb case 8t a price which is lower than Py dollars,

(2)

g}

request to buy x, number of shares at the lowest possible price,

but in no casc at

o]

price which is higher than p2 dollars.
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Suppose that a player feels trat a stock is wor

presently nolds one share of the stock, He mighn
trading order:
Sell Buy
X b4 joR
1 Pl 2 -2
5 215 3 202
in this order, the player has bracksted his evaluasl

with buy and sell orders, His ordsr to sell 20

the market price turns out to be at least as 28

N

will sell 3 shares at the market price, thus realizi

i n

of $5 per share or more, ending the session Wit

Converscly, his buy order will go Znato effect only i

lower thar $205, in which 7211 buy the share

N

his view) of $5 cr more rzlow the sitock's worth,

of the stock at the end of the sesszion.
This procedure allows each plajyer to
for each player can estinate the stock's true wori:z

N

shares of the stock

at a somewhat uigher Pr

lower price. Th» players camn,

gnt then subx

th $210, and that he

11t the following

on of the stock's worth
me into effect only if
215, in which case he
ng a gain (in his view)
a 2 share short position.

f the market price is

s at a bargain price (in

exd will hold four shares

"meke a market" in each stock,

and then offer to sell

vuy shares at a somewhat

if they wish, offer To buy or sell up to 5

shares in each session. There is no other restriczion, other than common
sensc, on the number ¢ shares which a player may Tuy or sell, for any player
way borrow as much cash &s necded or purchases 2%t a fixed interest rate, and

may sell short an unlinit

4 3
PSSR W)

A player may sub a buy ordsr only o. a s=2l

at all on a stock. If he wishes to omit any order,
zeros in the spaces providsd ror guantity (x) and
Players are encouraged 1o submlt tosth orders on =11

2d nunber o shares without penalty.

1 order only or no order

by typing

orice (p). However,

stocks for two reasons.
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Firstly, a larger number of orders will result in a more active and interest-
ing market. Secondly, players can only profit from an accurate assessment
of a stock's value by submitting orders which exploit 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 be 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 made by any dealer who "makes a market" for
goods; an example of a market made up of such dealers is the Over the Counter
Securities Market.

Returning to the trading arrangement 1in the experimental market, each
participant secretly prevares a trading arrzy, consisting of a buy and sell
order for each of the three stocks, and deposits this in the box provided at
his teletype station. When all forms are complete, participants withdraw
them and type them into the teletypes as described below. The order in which
piayers xwiait trading arrays is immaterial. All trading arrays are then
collected in the central computer and processed,

In order to explain the processing of the trading arrays, it 1s neces-

sary to introduce the concept of an excess demand function. The excess

demand Terciion glves the net difference between the number ~f shares for

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

are effective sell orders. The best way of clarifying this is by an example:
Yor simplicity, suppose that there are only two players in the market,

anG that they subiit the following orders for one stock:



Sall Buy
Player I 3 215 3 205
Player II 2 204 5 200

will be in effect; no sell

(/)

At a price of 200 or smaller, both buy order

Fal

orders will be in effect, and the excess demaad will 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

.ﬂ

ffective, and n=ither of the sell orders is effective, so the excess demand

()

is 3.
At 204, the limit price for the second plajyer's sell order has been

reached, so0 the first player's buy order and the second player's sell order

N

are effeciive. TYence the excess demand is (3) - (2) = 1. This situation

continues aiv the nrice of 205,

\ )

At 206, the remaining buy order 1limit is vassad, and excess demand
shifts to (0) - (2) = -2, This level of excess demand continues until the

remeining sell order comes into effect at 215, whare excess demand changes

to '5.
The excess demand function may be gravhed as follows:
guantvity
8L
‘:T'
,?: 1
: |
= S
y b |y 205 21k 215
f—t—t ! T N S e foe e e e PTACE
- 200 201 203 20+ | Lo
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Noticaz that at prices of 204 and 205 a trensactiion mey take Dplace.
However, at no price is the amount of excess demand cyual to zero, or in
more familiar terms, at no price is the market cleared, However, the market
would be cleared if some additional participant met tThe excess demand by
selling onc more share at either of these rrices. Simiiarly3 the market
would be cleared if an additional participant entered the market and bought
two shares at any price between 206 and 21k,

In this experimental market, as on the Iizw York Stock Zxchange, this
role of final agent in clearing the market is vlayed by the Specialist. One
the players will ve designated specialist for each of the thres stocké.
ne computations involved in developing the excess demand function are

time consuming, they are carried ouv inside thz computer. The teletype at
which each specialist is stationed then prints out the excess denand function
for his stock.

The whole excess demand function is not printed, rut rather only the

8ix steps of the excess demand function at which the excess demand is smallest

0

in absolute magnitude, T2r each step, the spacialist is given the most
advantageous cholce: TFor instance, in the two player exampie absi 2, the

step corresponding to excess demand of +1 is at two prices, 204 and 205.

Since the specialist rust clear the market

o

t this step by selling ¢ne share,

selling one share. Tne next entry would scate that at a price of 206 (the
rost advantageous buying price for the next step), he may clear the market
by buying 2 shares.

Since there ars only five steps on th
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carple, all would be outputtad as choices to the specialist:
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Price Transaction
200 Sell 8
203 Sell 3
205 Sell 1
206 Buy 2
215 Buy 5

The specialist must choose one of these available options. The price he
chooses becomes the market price, and all buy and sell orders which are
effective at that price (including the specialist's own transaction) are
carried out. In the example =bove, 1T the specialist selects 205 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' cash balances are debited or credited accordingly.

One detail can be mentioned now: the specialist submits buy and sell
orders only on the two stocks other than his own. A trading order for his
own stock wouid be pointless, since he will always have thne same and better
trading opportunities at the later time when he reviews the excess demand
function. The specialist's position is an advantageouc ore, He will always
be presenbed with several choices, and among them will be one or the other
of the following two opportunities:

(i) do nothing, or

(ii) either buy a certain number of shares at price o, or sell a

certain number of shares at price Py + 1,
A moment's reflection will show that this insures that the specialist will
never be forced to make a transaction which he expects to result in a loss,
regardless of hils view as to the correct price of the stock. Moreover,

the discretion given to him to make his decision after all other players



have committed themselves to offers is a grest advantage if combined with
a careful :sessment of the stock's valus.
This completss the discussion of the trziing arrangements., Players

will becone familiar with them raridly.

In ordsr to study more carefulily the woriings of the experimental

rers to submit questionnaires
describing thneir forecasts as to ceft ain asr=cts of one stock's behavior.
The expesrience of preparing these forecasts szould be helpful to partici-
pants, for accurate forescasting of The reguessed items is an important shep

in correctly valuing the stock.

Speci

is asked o prepare a forecast for four
aspects of some one stock (usually “irm A). _“he forecasts to be prepared
L th .
in the t session are:

(1) Skhort term vrice forscast--the marist price in the following

(ii) The long term price forzcast--the market price four quarters

For each of these four entries, the varzicivant is asked to forecast
an expected value (the valus which he expects on the average to occur), and

-

a standard error or deviation (a mezsure of the wn

k)

ertainty which he feels

is attached to his forecast). Thezs two nwrii=rs ars needed to describe rous ichly



- 11 -
the individual's expectations as to the behavior of the forecasted variabtle.
Since players may be somewhat untemiliar with the use of an expected
value (a mean) and a standard deviation to describe the probabilities

Fal

certain event, & brief discussion will be helpful:

g
[&]
w

associated with an

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 expected value. A rough
guide for choosing the standard deviation to attach to a forecast, which
will suffice for the purposes used here, is thaf the standard deviation
should be choczn 30 that:

(1) roughly 50% of the time the actual variable will fall within 1
standard deviation of the forecasted value,

(ii) rousghly 95% of the time the actual variable will fall within 2
standard deviations of the forescasted value.

(The variability of forecast errors is such that both of Shese conditions
can hold orce,)

At first, these rules may be difficult to apply, for most people are
unaccustomed to providing a measure of the reliability of their forecasts.
However, the players can learn to apply them fuirly quickly if they reviow
past forecast errors, For exauple, supposs that the first four price
forecasts £, actual values of the prices for which the forecasts were
rmade a, and standard deviations of forecasts s 1zad to the fcllowing

gravhs:
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The asterisks mark the forescast, the points zark the ectual value which

was observed, the light vertical bars mark the doundaries oI the regions

g

determined by the specifed standard deviations wZthin w

actual value

is expected to fall 507 of the time, and ths hsavy vertical bars mark the

<

boundaries of the region within which the actuzl value is sxpected to fall

%% of the time. In this case, the actual value 21l within‘the narrower
intervals 75% of the tire and within the wider intsrvals 100% of the time,
indicating that the vlayer has drobably set his standard deviations at slightly
too large values.

Players are encouragzad to keed track oO:

=

trelr errors in a fashion akin

Na)

to this, with a 'riew to understanding the charzcter of forecasting errors

which tend to be made, Ilotice that changes in Trize and in dividends are

b

crucial determinants of the profitability oI helding stocks, so that the

2bility to forecast thess is & majur factor in successiul stock rmarket trading.

In view of this, players +ill be rewarded at iz =nd of th=2 gare both for

=
~ 2

increases in the worth oI thelr vortfolios znd Z0r successful forecasting.

The Outside “orid

The Tigures on ths oubside world which are arnnmounced af the beginning
of each quarter (GNP, the interest rate on o3 Guzlity corrora = bonds, and
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earnings, div.dends, sales, énd operating margin for the three firms) are
designed to follow realistic patterns. In attempting to forecast firms?®
future performance, participants will be most successful if they view the
firms as actual firms in an industrialized economy similar to our owﬁ over
the last two decades. Do not attempt to spot patterns which are identical
to historical patterns in the U.S. economy, or any other ecén@my for that
matter, for there will be none. A model of the process determining aggregate
economic variables and of the microeconomic processes which relate the
performance of individual firms to aggregate economic activity has been
constructed and simulated to generate "outside world" reports. The model
appears to be highly realistic, so players who treat these outside world
reports as relating to an actual economy should be the most effective fore-
casters,
Miscellany

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

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

alled the Report Teletype. The detailed histories originally outputted on

tne other teletype stations will also be available, but these are somewhat
more cumberscme to use.

Because of the nature of calculations within the computer, stock prices
must be kept within a reasonable range. If a closing price fails below 200
or rise abave 650, the stock will automatically be reverse split, 1 for 2,
or split, 2 for 1, and all portfolios will be avpropriately adjusted.

As the experiment is normally constructed, there are no restrictions

on the amcunt of borrowing and short selling which a player may do.

Occasionally, a leverage check will be instituted in which the player will

be penalized 1f the net worth of his heldings falls below an announced Dro-

portion of the sum of the absclute values of his holdings,
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End of the Come

At the conclusion of the last quarter, the worth of players' port-
folios will be totaled. Zowever, the prices izt will be used to value the
stocks will not be the closing pricas on that guzrier's market. Instead,
stocks will oe velued at their "trus value," _n that the future stream of

dividends from each stock (which is known to ths zZame's designers) will be

ot

discounted according to the prevailing interest rzte, with an adjustment for

the future dividends' uncertalnty fa risk preriumn .

This procedure may seem strangely roundatoui, bus a noment's reflection
will indicate that the other alternative, to vazluz the stocks at the lacth
quarter’s.closing price, would be equivalent <o zllowing all playvers to sell
their stocks at the price which is reached by traling in the final quarter.

-

this circumstance, the vlayer with the larzsst zolding of any stock would

attempt To buy more of that stock at the highsst Zoscitle 2rice since all

g
stocks held would then 2e "resrld" at that sarz nizh price. This would result
in a chaotic final session, to say the least. In order to avoid distortion
of the last sessions, and to reward souud stock svzluation, the rule to value

stocks according to their fulure dividend strezm, =zpprovriately discounted,

has been adopter

Players will be rewarded according to ths Zizzl value of their port-

(SRR SO A

folios and their success on the forecast quesilonnszires: 70% of the reward

will be wased on vortfolio valus, 307 on the accurzcy with vwhich forecasts

[y

1 res.,

and Torecast standard errors vere r=cord-d on tTh=z guestiornsz



OUTSIDE WORLD REPORT

A DETATLED DESCRIPTION OF PLAY

I. Investors' Sumnary Reports

First an "outside world report" is printed on all teletypes. It consists
of the following: the national economy's latest quarter G.N.P., and the
prevailing interest rate; quarterly reports for the latest quarter for the
three firms, giving gross sales, operating margin,earnings per share, and the
dividend paid per share. The format is as follows:

GROSS NATIONAL PRODUCT = 129 BILLION

FIRM GeSe OMRG E/3H D/ &4
A 165 15 352 64

8 41 a 71 3

] @ 8

cC 3547

Gross sales is in units of millions of dollars. Operating margin (cash
flow/gross sales) is a pure mumber, given in tenths of a percent, and is
reported only every fourth quarter (in the annual report). Earnings per share
and dividenés per share are in cents. The closing price and trading volume

for all stocks in the previous trading session are then announced in a

market report.
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Following these three reports, printed identically on all teletypes,
the present portfolios of the three players assigned to each teletype are

printed on that telet;pe only.

By Y

FLAYER CasH
1 325 29 19 £65,231
2 7 29 29 -£5,342
3 S 9 29 -%45 140 ‘

IT, A Digression on Teletyve Use

urposes

k3

The following comments on teletype use may be helvful. Zor the

B n - "

h must be set for "on iine operation,

()

of this ganc, each teletype on-off switc
thereby linking the teleltyve to the latoratory computers.

Wnile the computers are outputting messages and reports The tele

UQ

keyboard should not be used, since characters typed may be siTerimposed on

the output., The teletype prints each ressage cne line at a time, Droceeding

immediately to the next line when a line is finished. After rzguestiing a

player's input, the teletype will rcst and wait for the plajer to respond.
While a teleilype keyboard is similar in many respects o & typewriter

keyboard, a teletype has no backspace ke, nor is it possible <o erase what

is typed. Ior thes

(O]

reasons two characters, an "up errow" (E}_ and a "left

arrow" CE) » are used as standard delimiters for inputs 0 She computer.

An "sp arrow" iIs typed by nolding either shift key down while striking the

letter "N, end is used to culminate a numerical input. Similzrly, a

"left arrow," typed by holding the shifi key while striking thz letter "0V,

is used to "delete" or "erase" the string of characters thas ;fecede it.
To transmit a nwiber (one or more characters) to the corruter, walt

until the teletype is standing idle, then type the entire muier followed by
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either an "up arrow" to allow the compuier #0 Trocess the number, or a
"left arrov’ to "erase” the number. Upon receiing either delimiter, the
compufer will re-position the teletipe for the nex: input or the corrected
inout. Characters typed before the computer s rzzdy to accept a playerfs

input will oe ignored by the computer. The co:zutsrs conbrol the spacing

and positioning of the teletype: Dressing zn- 02 These control characters

g

on the keyboard may result in an "error" messzzz, Integers and the two

arrow delimiters are the only telet pe charzctzrs that the players will use
while inputting numbers.

To vegin the game, each telet.De is activzizd oy typing an "up arrow."

(."

An "up errow" response is requirved after eacn =znd =very inputted number, such

as rlayer identification numbers and numbers In ths forecast and trading

arrays. An "up arrow" is also used as a signzl So She computer at several

==

«

poincs as indicated below.

11T, Period for Reflection

Following the investors® summary repor:, -hs Dlayers will be giveu time
to stud; the reports and prepare their foreczsts =223 trading arrays. The
time 1limit on this period is seo prior to ths zams, usuvally to ten minutes.
This waiting period may be terminated by an " zrrow" on any teletype, if
all players have completed their forecast ani Trziling arram forms. A bell
will sound and a slash (Z) will be Typed on ==z Tzletype when the period
is half over. ihen one rinute refs:ns in ths T2z

223 two bells will sound and

2 second slash appear.

s should be completing their

h

orecast questionnaires and trading arr=2ys. n3n Time expires the teletype
will request the rirst forecast questionnairs "~ <:Dding the message "player

1"
I’L lJCI‘.
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IV. Inpubtting Forecast Juestionnaires

To insure secrecy, nd player should =znt=r his forecast questionnaire
vntil all vlayers have completed these axi Tzve placed them in the boxes
provided at the terminals,

input their forecasts

[}
m
[}
w
l._J
(0]
+

D
fol}
ch
O
[¢]
o))
(@]
s
ol
h
] 1
4]
o
'd
0]
3
[
<«

The three player

in any sequence, However, only the plajers zssigned to a teletype station

may use that station, After the player mzitsr request, & player types his
identification number, Immediately follicwzd 2y an "wp arrow." If there are

less than three players assigned to the t=l=7_ pe during a varticular game
ession, an asterisk G@ is typed in placs 27 the absent player's identlii’-
cation number and "up arrow'" delimiter, causing the player’s gquestionnaire
to be skipped.
Each player's forecasi questionnairz w17 follow an "up arrow" delimiter

after the player's identlfication number., Tos questionnaire inputted must be

ﬁ
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T
ct
=
]
’-l.
o
ct
()
S
'S
i
D
oA
A,
2
o
[0
=
[}
N
-
ct
%)
'J
e
o
0

rs in the following format:
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First the mean, and then the standard deviation for each forecast
‘variable are inputted, each immediately followed by an "up arrow" to signal .
the close of the entry. Dividends are forecasted in cents per share, Prices
are given in dollars, Standard deviations for each variable are in the same
units as the variable,

Since the computers are 12 bit machines, any nusber larger than Lo
will not be accepted. Any combination of integers and non-integer characters
(letters, decimal points, commas, etc.) is illegal., Hence, decimal numbers
cannot be used. (Also negative nunbers are illegal.)

For exarmle, to input a dividend forecast of $15.30 per share, "1530 1"
is typed. $.70 per share is inputted as "70 1." Similarly, a price of $L40OC.
is "k0O t." Only prices to the nearest dollar are considered.

After the third player has completed his fOrecasf guestionnaire, all
three players will be asked to veri.y that their proceeding forecast arrays
have been correctly typed. Each player will type the words "wes" or "no"

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

. . e i m  em F Rt
ARE fion EDESCATTL Lnenio¥T

If a player responds "mno", the player's entire forecast guestionnaire
sequence will be repeated, so that he may correct whatever error was made.

V. Trading Session

When all forecast questionnaires are in, the teletypes will reguesi
trading arrays. Again, all players' forms should be completed before any

player inputs an array to the computer. The trading array format is a-

-—0



MIT TRADING ARRAYS.

PLAYZR NUMBER 11

Fackn R D

STOCK PRICE &
A 3607 S5t 275+ St
R 551 3? 256 ¢ 41
Cc 326t 5t 36at St

In addition to the character restrictions thz- applied to the forecast
questiomnaires, two other limitations are placel ¢ the Lradinz arrays.
First, prices cannot excesd 819, Second, onl; Srzxnsactions of five shares
or less are pverritted. (These limitations are nsczssary to avoid the
provicas created by a transaction value exceeding 2L0%.)

If no bid or offer -s to e made, a price of zero is inpuited'with a
corresponding number of zero shares. The corputer will interdret either
a "@" followed by an "up arro%" or & single "uo asrrow' as zero. Each
specialist will input each of the four trading Inr=35s for his stock as zero,
since his position will be determined iatpr. Zowsvar, & sveclialist partici-
pates as a regular trader on the other two stoczs, Any player may elect to
make no bid or offer, but complete arrays are 3zsirzble, as is explained in

the discwugsion of trading

S

Again, as in the forecasti questionncire, an

W
(B
"
=3
ct
3
’,_J
W)
<l

er may be
bypassed by typing an asterisk after the plajer nizier reguess. Also, a
verification of eccuracy is made afier all th == Tilzyers' tradling arrays

have been inputte d, gimilar to the check followinz the forac
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naires. Again, each pla



nuwibers, with the trading array repeated for those players typing no.
Pinally, the excess demand function is outputted to each specialist.

- . ~

The same procedure of input clarification and rubout are used &s

e+

however, the speclalist rmust select one of the six given alternatives as

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

price, the ﬂarkev is c*oscd, and the next quarter begins,

SPECIALIST £XCESS DEMAND FUNGTION FOR STACK A. o
£ xL‘V. - }X- e
PRICE SHARES OPTTON oy
L'&“’ Ny A
N\

372 1725 SELL 27 Vi

1535 1721 SELL

1469 1664 SELL

1470 3171 BUY

1522 318% BUY

2197 198 puUY

MARKET CLOSING PRICE IS 2n2r

MARKET IS CLOSED

VI. Report Teletyoe

Since a large amount of inforzation is processed during the course of

one brad ng session, a report teletype i< usad to collect the most important

-

variables and display then to the players. Zuringz the course of the ganme,
a complete record of tThe economic ahd market variables is kept a% this teletype

in compact format, and automatiicall
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L4 format of the recox
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Each two lines of the report correspond to one quarter. The lines can
be broken into four fields. The first two figures make up the first field
and are the G.N.P., and preveiling interest rate levels for the gquarter. The
guarter number is given beneath these two figures on the second Jine.

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

B and C, The first line of each field shows the gross sales, operating margin,
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 vhether a split or reverse split has occurred. Prior to the gamne,

- summeary 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.
A1l players may refer to this teletype at any time as an aid in ﬁaking thei -
calculations for forecasts and trading decisions.

VIT, Stock Splits and Reverse Splits

In order to keep stock prices in a reasonsble range, 11 during the
course of the garme a stock's closing price rises above $650, a 2 for 1 stock
split.takcs place, with the stock's price falling in half, Similarly, if a
stock's closing price falls below $200 a 1 for 2 reverse split occurs, with

the stock's price doubling. Portfolios are adjusted accordingly, doubling



3 -
or halving the number held. When an odd priced stock is split cr a share

holding with an odd number 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 1f either action takes place.





