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A COmputerized,Futures,MarketvSimulation System

Introduction

The'development andiuse\of computerized,ciassroom games in resident
Vundergraduate and adult exten81on 1nstruction has become 1ncrea31ngly popu-
'lar among‘educat;onal instltutrons.: The Agrlcultural Eoonomlcs Department
of Oklahoma State Undversity; for one;'has currently‘employed no less than
'f1ve computerlzed 31mu1at10n games in its teachlng and exten51on programs

(Eldman, Flsher, Gr1ff1n and Hummer Nelson and Doeksen, Sanders) In con—"

trolled experiments,'Curtis found that busrness games canvbe an effectiVe

teaching tool’for management education. Classroom gamlng can be used to
.relnforce theoretlcal and: analytical functlons:_

.The dramatic price fluctuatidns of the_current‘and recent,past indagri—,».
cultural commodities has'caused increased'interestdamong students in_the
worklngs of the futures markets. ‘Also Anhether an individuai is faced‘with.

"the management of a f1rm seeklng to escape the ravages of changlng prlces,.
or_whether he is speculating, hoping‘to take advantage of those price fluc-
tuations,'a study of'the-roledand cnaracteristics of the tutures market is

v important; H | | | |

| Simulated]futuresjtrading has long Been a nartgofdfutures market clas54,
‘work. 'domputerized programsvrelieningvthe student and teacning'staff of dl
some Burdensome clerical accounting involved_in futures.market transactionS.

| hane been“developed‘for several years (Eiler,and‘GOOdricn, K.;Nelson). A

| flexible system 1ncorporat1ng the relevant rea11t1es of futures trading

(1le. executlon uncertalnty and prlce uncertalnty) and a varlety of market
orderAtypes to'involve theAStudent in sophistlcated tradlng plans, howeyer,.has
not been avallable. Also;“the data‘input and'the number of market observations re-

» quired and hlgh computer operat10na1 expenses as the exercise contlnues makes



the_uéé of man§ fﬁtures_market~games‘§umber30ﬁe.

The 0SU Computefize&'Futures'Market Simulation System (CFMSS) is a
'Fortrau IV-based computéf.software package designed as a classroom géﬁe énd
learning tool:in the teaching and ﬁnderstandiné of‘the operétions, functionS‘
andvcharacteriétiCS of COmmodity>futures.trading. The éomputefized system
acts as a Brokeragéuhouse by maintaining customer transaction and financial
records, and by submitting qser-supblied contract 6rders into a pseudo-real
world markétplace. | | i |

CFMSS stresses (1) the Capacity of frédihg numerous commodity groups
‘and contract;months, 2) theAcapabiiity fof ﬁéndiing sophisticated limit
’ and spread orders, 3) the inclusion éf a realistic, pseudo-reallworld
marketplace-for the continuous executioﬁ qf market ordeis, andb(4) the mini-~
mizaﬁion'of game administration time‘apdlthé amount of’cafd;input fequiréd.

The objective of any cbmpuferizedAcommodity'tréding game is not to
maké_the participaﬁts éxpert commodity_tradéfs, bgt rather to provide a
stimulus to encourage fhe observation of market workings and the &igéstion
.vof faéts and brinciples which influénce the-marketsbaﬁd their priCe-levels.‘
“The 0SU system is thefefqre designed to simulate actual speculator'trading
of coﬁmodity futures contracts on the organiied exchanges of the world.

Thé systgm‘depafté frbm‘complete reality somewhat iﬁ the simulationiof the
actﬁal filling of market ordérse--Howevér, CfMSS uses actual market opening,
high, low, and Clpsing pricgs; and by siﬁulating a éontinuum of intra-day
pricés,'the»éysfem profides fof réélistic "£i11"Y priée certainﬁy with rela-
tive execution'qertaiﬁty, or "£il1" price certainty Witﬁ_order-execut;on .

~uncertainty in theluse of the various types of market orders.

- THE MARKETPLACE SIMULATION MODEL

The acid-test of any classroom game or learning tool is its ability

to keep interest alive and maintain continuous learning exposure.  Relevance



to the real world or 31mp1y, appllcablllty is a ba51c 1ngredient whrch in
.1tself prov1des a de31rable learnlng catalyst.

It is ‘therefore 1mportantrthat a system-portraying'the futures market,
its functions and eharacteristics, maintain cloee contact with the'actna1~
',dynanies of the narketplaCe. While ideally~one would prefer minute-by-
minute market quotes ane exeeutlons to replicate exactly the real world
the tlne 1nvolved in the 1og1stlcs and admlnlstratlon of the system as well
“as the volume of'deta-required would prove prohibitive for large’scale--
‘instructionel use. | |

The most widely published daily statistics bf_futures merket.trading
arevthe merket's opening, high, low, and cloeing.prices. These price quotes
.areknsed in simulating the intra-day market environment by incorporatingvthe
use of several random'nnnber generators and probability distributions. The_
"narketﬁ pricevdeterminatien technique may be beét>shown granhically as in
vFigure.l. It is thus implicitlybaseumed that intra-day prices enhihitva
»random-walk pattern between the day's.high end lew prices. |

The procedure begins hy calculeting theislopeuof a straight line
between the market'opening ard the market closing.prices (the beee qf the
line:spans one‘day.of tiﬁé). 'Abrendomenumber generatpr is inVOked end-
randomly selects, from a uniform:dietributien, a'numher x) hetween zerq
and'one. fhis number, when enplied te.the horizontel axis,‘loeetes a Velue
1(A) on the linercennecting,the,onening and closingnprices; A seeond ren~'

- dom nUmber generator then'selects_a'secdnd number (T) from a'stendard.devia— ,
‘tion (S) (calculated as_thevdifferenCe'betweenvthe market high_andllow,: |
Adivided by a given divisor;'paremeter default =‘4).end‘the'pr0duct.is edded'
to'thelvelue (A) to obtain the simulated market price (P). ‘The mathematical

equation is:



= (X * (CLOSE-OPEN)) # (T * (HIGH-LOW) * DIVISOR) + OPEN

‘Sereral decision ruies.elter the calculated market price'in certain
c1rcumstances. For instance, the simulated market price cannot be hlgher
than the. market hlgh or lower than thebmarket low. In these cases the
market high or low, respectively, becomes the market price. In eases wﬁere
the market high is equel to the merket ciese and also eqeal to the simulated
market price, the—ﬁarket order remains'unfilled 75 percent'of the time
(accordiné to the properties of aﬁ independent random number generator).
.This rule is 1mposed to 1og1cally reflect the pos51b111t1es of a locked up-
the-limit market. Similarly, in cases where the market low is equal to the
close and also equal to the simulated market price? the market order remains
unfilled 75 percent of the time reflecting a no—trading down-the—iimit—market»'
Of'course, one can always buy in a market 1ocked downwthe—limit, as well as

sell in one locked up-the-limit.
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Figure 1. Graphlcal Repreqentatlon of Market Slmulatlon
Model (Case in which market closes higher
than open and both open and close are within
the tradlng range.)



In processing-of market,orders; an "At-TheQMarhet"‘order will £i11 at
’thevanerage of N+1'(defaoltgoarameter:_'N=§)'drams from_the»market price :
rmodel;_except in the abbve,mentioned specialvcasesL Thns; if any sizeable
'trading‘range ekists, it~is almost Certain that an ATMiorder will be eXeé"
‘cuted since the average of fonr prices drawn from the tradlng range w1ll
not llkely equal the range 's. high or low. Thus, an ATM order exhiblts the
.characterlstlc of near market executlon certalnty ‘at the cost of near prlce
nncertalnty. The_converse is true for the llmrtftype order. A limit. pr1ce
, order will.filliat‘the limit price;if thevcalculated market price equals ori
.,is more"favorablel to the market order on NflISUCCessivebtries. If the .
i.limit price specifiedlby'thefcustomer.is-less favorahle»than the least favoren'
able’market statistic (i.e;, the dailyimarket hlgh inathe’case.of a BUYv -
.order, or the dally low in the case of SELL order) then the order is filled'
at the market statlstlc. ‘The parameter default number for the-allowable |
number of.tries t0‘frll a limit order,is fonr per‘marketforder;z

’Soreads are filled in'much.the;same way as. limit Orders.' A series of
 five calculated orices.is generated fdr the.ﬁirét leggof,the,spread}"Ahv
_ 11m1t-pr1ce order is then constructed u31ng the first leg's generated mar-.
ket prlce plus tha de31red Spread ba31s as the 11m1t prlce. The 11m1t-order
is then inserted 1nto the general marketplace s1mulat10n model w1th.the mar-
b,ket 1nformat10n of the'second leg s order used.astthe hasic parameters._flf
;thls order is f111ed (the flll pr1ce of the second leg must be w1th1n 1ts

,respectlve trading range) the spread is cons1dered fllled at the s1mulated

lFavorable'ln this sense describes a situation where if- the market'order

" was filled at the simulated market price  (or ba51s), the customer' 's p031t10n )

would be more profltable than a position: fllled as requested

sz manlpulatlng the number of trles'allowed and the dlvisor in the mar-
ket price equation, the system administrator can dictate the relative market
performance of the simulation. System administrators have tended to increase the
number of market draws to increase the probablllty of limit order executlon and
' thereby encourage its more soph1st1cated use. :



.prices,' If the simulated'spread haSis,is:equal to or more tavorable than
,vthe ba51s requested the spread is fllled at the requestedibasis (thls 1s
similar to the 1ogic ta the 11m1t order) If the s1mulated spread ba51s
for each of the generated series is 1ess than the. de51red bas1s, the order

vremalns unfllled.h L -

Other types of market orders are auailable to the user of‘the system.
’These 1nc1ude stop-loss, stop—loss—close—only; and others Corrective rouel
tines are also avallable to make good" any 1nput errors that might have
occurred or prov1de additlonal market sophistlcation. ‘

The simulated marketplace modelrobviouSly’doeS'not’necessarily tollow
the minute—by-minute ticks or trading volumes oflthe actual market or
assume any pattern-(other than'that’generated‘by a normally'distributed.‘
'random error) inithe.manner‘in mhich~the actual market registerspits‘high,
-low,vopenlng and closing price statlstlcs. The model is, therefore;'not
extremely conduc1ve to day tradlng or scalping exerc1ses, unless of course,»n
‘”the trading dayrlsvpartltioned into:several relevant: m1n1—days?' each having
" its own price statistics-and~market'ordersl-iThe modelldoes; however,_provide
for realistic'fill;price uncertainty or'ekecution uncertainty in'the use of
thelyarious types.of marketlorders over a period of days'or»weeksl 'Thus, the
’model satisfies:the objeCtives in”mind with.a;minimumlOf theoreticaljdetrac—_
tion, loss of realism, and‘operational:cost; |

In addltlon to the normal monitorlng ofvthe data process1ng and dlag—
nostic messages, CFMSS prov1des three 1evels of output.' The first,.shown in
i. figureiZ provides a complete market transaction report of past and current
. futures market holdings, an open position proflle report and a f1nanc1a1 j
'summary for each student or team of students 1nvolved in the exercise. The‘

-usecond type of output prov1des a detalled breakdown by commodlty on the

activities\of the class (flgure}B), The th1rd output summarlzes the f1nanc1al



status of each account into one table (figure 4). All three print-outs are

optional in any given execution of the éystem.
SUMMARY AND CONCLUSIONS

The CFMSS has been well received by Oklahoma State agriculture econo- -
mics students ‘in its use as a continuing class exercise for 1earning about
and following the commodity futures market.3 ,The,system's inherent capacity
for handling numerous commodities and contract-months hés encouraged students
to puréue’their varied commodity intereéts. By using the CFMSS system, students

A’havevgaiﬁed.a clearer understanding of sophisticated'limit and spread orders,
and their application in developing trading plans, that had not been possible
heretofore under classfoom conditiéhs. The learning process was reinforced
throughout the semestér as'students applied>theory aﬁd’techniques learned in
class to theirvowﬁ "trading". The compétition and discussion between students
‘as a result of the fqtures exercise has addedlté the 1earning experience.

Faculty administration time proved to be small, in practice, {and inex-

.. pensive, since a non—facuity assistant easily administrated the exercise)

'  compared to alternative methods of generating the same levelvof élassroom

participation and understanding. Bbth faculty and'studénts in égriculturai
ecénomicé at 6klah6ma State‘University have'termed the syétem successful in

fulfilling its initial objectives.

3The CFMSS syétem has been inéorporated into a senior marketing course
" (AGEC 4313) and a futures market course (AGEC 4333) at Oklahoma State University.



DKL AKHOMA

COMPUTERTIZETL

STIMULATION

STATE FUTURES M ARKET SYSTEM
CUSTCME® NAME %% MR, J. P. CUSTOMER ACCT. NUMBEP 1 DATE: 03/26/75
. ' ) ‘ | ‘
- MARKEI IRANSACIION REPCRI , ,
POW IDENT. OPENING ~ACTION NUMBER CF ~COMMODITY  MONTH OPENING  CLOSING ~ CLOSING _PROFIT/LOSS
NC. FIELD, DATE CONTRACTS  NAME PRICE DATE PRICE {MINUS COMMISS IONS)
1 AAAA_ 1/15/75  BUY 1o . WHEAT: (SRW) JULY § 3.95750 1/15/75 $ 3,96875 § 26.25
2 BBaB  1/15/75 . BUY 1. .WHEAT {SRW) JULY $ 3.95i25 1/15/75 $ 3.96875 & 57.50
S HHMH . 1/15/75  BUY 2« WHEAT (HRH) MAY § 4417750 1/27/15 $ 3.85875 8 =3247.50
TOTAL PROFIT/LOSS CLOSED TRANSACTIONS = §  =3163.75
" CJPRENT CLOSING - PRIFIT/LOSS -
» : : : S SETTLEMENT PRICE
3 DODO 1/15/75  SELL 3, “WHEAT (SRW) MAY $  4.19500 $ 3.73500 $ 6900.00
4 EEEE 1/15/75 ° SELL l.. LIVE CATTLE DEC - $ 40.15000 $ 36.22500 $ 1570,00
6 GG3G6_  1/15/75  SELL 2.  WHEAT (HRW) MAR . $ 4419625 $ 3.73000 $ 4662450
7 LII1 T 1/2T/75  SELL lo  LIVE CATTLE DEC $ 37.15000 $ 36.22500. $ 370,00
8 s$$38. 2/ 5/15  SELL ‘1. ' SOYBEANS MAR $ 7.10000 $ 5.46000 $ 5200.00
. TOTAL PROFIT/LOSS OPEN TRANSACTIONS : $ © 21702.50
_ CBEN EOS1IION PPOEILE EEPCRL
" JAN " FEB-  MAR AP MAY . JUNE S JULY  AUG SEPT  -OCT NOV DEC NET ’
WHEAT (S2W) o 0. . o. 0 . =3, 0. = 3. 0. 0. 0. . 0. 0. . -3
LIVE CATTLE 0. . o. 0. "o, 0. 0. 0o . 0. 0 0s .. Os 00 2. 3 -2,
WHEAT (HeW) 0. 0. =2, 0. 0. 0. 0. 0- 0. 0. 0. 0.z -2,
SCYBEANS 0. . 0. -1. 0. 0. 0. 0. -0, 0. 0. 0. 0y : -1,
EINANCIAL SUMPRRY
TOTAL FROFIT/LOSS CLOSED TRADES §..:-3163.75
© TOTAL PPOFIT/LOSS OPEN TRADES & . 21702.50
BEGINNING CASH AND SECUR ITIES s 21375.50
TCTAL CASK ECUITY o T $  39914.25 B
'CURSENT MARGTN TEQUIPEMENTS . $ =11800.00
TOTAL SURFLUS/DEFICIT $  28114.25

- cno-

F:Lgure 2 ‘Market Tra.nsa.ct:.ons, Open Positions 5 and Finanecial Summary
' For An Individual Trader



0KLAHOM

COMPUTERIZETC

FUTURES

M ARKET

MAY
MAR.
JuLy

SOYBEANS
' . MAR .

MAY -

JUuLy
AUG

CCRN

CLsuLy
MaY
 MAR

LR X

LIVE CATTLE
. JUNE 8
DEC s
AUG s
cer s
APR $
LIVE HOGS
. -JUNE -~ $
AUG $
SJuLy s
APR s

T ee o

o

PRICES (MOST CURRENT SETTLEMENT)
3464000 . .

3.58000,

3.58000

PRICES (MDSI CURRENT SETTLEMENTl
5.58000.
5482000
5. 87000

- 86000

PRICES (MOST CURRENT SETTLEHENT)
2.90000
2.91000
2.86000

PRICES (HOST CURRENT SETTLEHENT)
41.40000

. 39,52500

40.07500
39.37500
41.02500 -

PRICES (MOST ‘CURRENT SETTLEMENT)

43.90000
45.27500
46027500

b 42457500

SUGAR

COTTON

.PORK BELLTES

JULY
M Ao
MAY

- STLVEP
JUNE

WHEAT (HRW)
JuLy
" MAR |

‘SHELL EfGS

_MAY

. PRICES (MOST CURRENT
_ PRICES (MOST CURRENT
PRICES

$ 64045000
$ 63.35000

{HOST CURRENT

. % 69.52500

PRICES (MOST CURRENT.
$423.60000

PRICES {MOST CURRENT
$° 3.,63000
$ 3.55000

PRICES {(MOSY CURRENT
$ 42, 5000

SETTLEMENT)

SETTLEMENT)

EM

‘A STATE SIMULATION SYST
CCMMODITY !NFOPMAYION_FEPART'AND SUMMARY “QAYEt 03726775 o »
-COMMCDYTY MARKET NUHBEh‘ MINIMUM = MARGIN COMMISSION MKT TOT;:_-‘;B;AL OPEN TQTAL CLUSEB---;B;;:-B;E; ------
N NAME SYMBOL OF UNITS FLUCTATION‘ . ROUNDS 'U?EN LONGS PROFII PROFIT
’ WHEAT (S°W) W 5000.8U.  0.00125 2500400 § 30.00 124 69, 5. § =-34957,50° § ~ 11350.00
SGYBEANS - SB 5000.8Us  0.00125 2500.C0 § 30,00  C 3. T0.  12. 3 -27783.75 s -98268.75
CORN C 5000.BU. 0.00125 1500.00 sA'b3o.06 c 30, 7; 5. $  11462.50 $  831.25
LIVE CATTLE LC 4004CHT . 0.02500 1200.00.5. 40400 ¢ 119, 72 Te s -7476.00 74340400
" LIVE HOGS LW 300.CHT.. 0.02500 1200.00 $ 35,00 € = 27. . 32 32. s Exqzo.oo s 38355.00
FEECEP ;ArfLs FC 420.CHT. 0.02500 900,00 § 40,00  C . 2. 0, e 8 1266400 ‘S . 0.0
SUGAR,>  éuvxizo.cut. 0.01000 3000.00 § 62.00 Ny 2. 2. 0. . 8 =5477.60 $ 0.0
coTTON | NY  500.CWT.- 0.01000 6500.C0 § 46400 NY 0. 2. 2. 3 0.0 KN 0.0
. PORK BELLIES  PB 360.CHT. 0402500 150000 $ 45,00 c 13, 5. S.. s 10827.00 § - 2835.00
 STLVER oSt 's0.c02 o.ldoooAzéoo.dd s 30.00 c “34. il. 6. s ‘ -6435.00.. §°  5105.00"
| WHEAT (HRW) © W 5000.BU. 0.00125 2500.00 § 30.00 . KC  18. 130 0w . & 1791425 §  -3087.50
SHELL EGGS SE  225.C0Z  0.05000 1200, 00 $ 40.00 ¢ o. 5. 0. s 0.0 s 562.50
' - TOTALS = 422, 288. The  $ =54865.10 - $ =116657.50
NHEAT,(SRN) ‘FEEEEP’CAfTLF PRICES (ﬂOST CURRENT SETTLEH?NT'

SETTLEMENT)

SETTLEMENT):

SETTLEMENT)

SETTLEMENT)

Figure 3.

‘Total Commodities Traded Report
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ST AT.E

COMPUTERIZED

-E

O0-K LAHGCM A FUTURES MAFRK T SIMULATTON
CUSTCMEP SUMMARY FEPOR T - DATE: 03/26/15
ACCT CUSTCNEP NAME BEGINNING PEOFIT/LOSS PRIFIT/LGSS AuCOUNT " MARGIN SUPPLUS/DEF!C!T
NUM BALANCE ' CLOSED TRADES OPEN TRADES ~ BALANCE R EQU IREMENT
1 ADLEP Co La. ° $ 10000.00 $ 1477.50 $ -1015.00 & " 10462.50 $ 16200,00 $  -5737,50
©Z BLACKWFLL T. A. $ 10000.00 $ =1537.50 $ =2250.00 $ 6212.50 $ 30000,00 . $ -23787.50
3. B20WN F. A, $ 10000.00 $ -19577.50 $ 37125,00 § 27547.50 $ 3600000 $. -8452.50
4 CHEATAM. C. L. © % 10000.07 © $ -3186.25 3 = 0.0 $  6813.75 $ 0.0 _ $ 6813.75
"5 COMPTON A. G. $ 100N0,00 § - 0.0 $ =-2010.00 $ -7990.00 $  3600.00 $ . 4390.00
6 DAMACN J. D, $ 10000.00 $ 536,00 © $ . 0,0 $. 10536.00 § 0.0 $ 10536.00
7 - FPEEMAN MeHe "'$. 1000000 $: 380,00 $ -4600 00 $.  '5780.00 $ ° 2400.00 $ 3380.00
3 GAY B. L. .$ 1000000 - $ =-1007.50 $ =3175.00'% .5817.50 $ 5000.00 $ 817.50
"9 "JACGUES A, $ 10000.00 $  3668.75 % ~662,50 $ 13006425 $ - 1500.00 $ 11506425
10 JAMES J. W. $ 10000.00 $. =5477.60 . $ =7377.50 $ =2855.09 $ 21100.00 - $ -23955.09
"1l JAMES L. EJ ~$ 10000.00 3 0.0 £ 1230.0C $ - 11230.00 § . 2400.00 $ 8830.00
12 JENNINGS Re Jo . . $.10000.00 $ =2752.50 - $ 4250,00 $ 11497.50 $ -30000.00 - $ -18502.50
13 JONES T. K. $ 1CN00.00 $ '11368.75 $ 0.0 $ 2136B.75 $ °~ 0.0 $ 21368.75
14 LEIRG Do W. - $ 10000.,00  § . 0.0 . $ 0.0 $ . 10000:00 $§ 0.0 $ 10000.00
15 MANGELS Go Lo $ 10000.00 $ 226250 $ 3900.00 $ 16162.50 $ - 2400.00 $ 13762.50
16 MANNE? ING 8. E. '$ 10000:00 $  4727.50 s 0.0 $ 16472750 $ 0.0 $ 14727.50
17. CWENS Fo M, $ 10000.00 & =~T122.25 $ -16216425 $ -13338.50 $ 33600.,00 $ -46938.50
18 PAPRISH Je Do $ 10000.00 - § 0.0 $, 5575.00 $§ 15575.00 $§  7400.00 $ 8175.00
19 TEGIEP D. E. .- 3 10000.00 § 640,00 $ -3250.CC $ 7390.00 $& . 7200.00 $ 190.00
20 SCHAFFLEP 2..P, $ 10000.00 . $ =-237,50 $ 10087.50 § 19850,00 '$ 30000.00 $ ~-10150.00
21 SIMPSON Go S, ¢ $ 10000.00 $ =-34525.00 $ -86943.75 $-111468.75 % 188500.00 $-299968.75
22 SMITH W. L. $ .1C00C.00. " . 8 2644,00 $ -46770.00 $ -34126.00 $  44400.00 $ -78525.94
23 " WAUGH D, F. . "$ 10000.00 $ 1399.00 % -17292.50 $ =5902.50 $ 46000.00 $ =51902.50
24 WOLLENBERG H. D. $ 10000,00 % - 9086.25 % 0.0 .$ 19086.25 $ 6500.00 $ 12586.25
25  CCLLINS Go S. $ 1000C.00 §  4447.00 $  10991.25 % - 25438.25 $ 2600000 $  =561,T5
26 MINNICK Do La _$10007.00 § 383025 $ . 0.0 $ 13830.25 $ 6500.00 $ 7330.25
27, BONNETT M. - $ 1G000.00  $ -25900.00 $ 3856.25 $ -12043.75 § 25000.00 - $ -37043.75
28 FRPANZMANN J.F. $ 10000.00 § - De0 % -2110.00 § . '7890.00 $ . 1200.,00 s 6690.00
Figure 4. Financial Position Summary of A1l Traders

SYSTEHM
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