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1. Introduction to Decision Makers

1.1 What is Decision Makers?

Welcome toDecision MakersDecision Makerds an internet-based simulatorfor Business Management and
Economics.DecisionMakers is a new type ofeducational experiencefor both students and teachers. The
simulator enables students to experienceal world business decision makingrocesgs within a virtual
environment Decision Makersenables theteacherto individually monitor the progress of eacktudent and
determine the content and complexity of the learning material as well as the behavior of each model.

As anmternet-based tool, no installation of proprietary software need@dtandardinternet browser (supporting
a Javaruntime environment eg. Firefoxx.x, Internet Explorer x. or Chrome x)xis sufficientfor both for the
student and the teacheto effectively utilize Decision MakersA usemame and passwords allocated to each
player (Jponregistration)to ensure data privacy. The teachbgving a higher permissions leyetay intervene in
the simulation proceswhen it is needed (e.@t the end ofa quarterand/or semestey.

Decision Makerssimulates realife market behavior. Thus, any decisiand action takenby any participant
immediately affects her/his opponentsas in the reaWorld. However, the teacher may change and contro
simulation features in order to adjust it the clas€Yequirements and levés).

Who may use the simulator and for what purpose?

Decision Makersnay be used by several types of users for many purposes. Busia@sgement and Economics
faculties could use Decision Makersas a teaching tool ininterdisciplinarycourses (mainhat the final stage of
coursg. As suchthe tool may help simulate a complete business game&a@mnhany well known models such as
production and marketing, inventory management, production chamanagement human resources
development, knowledge development, finance and cash flow.

Advanced modulesf Decision Makergnable the teacher to includeithin the simulation subjects such export,
B2B,servicestechnology transfeandintellectual property development and trading.

Advanced versions of the simulator inclusigbjects as income distribution, externalities, #oawmental pollution
and control, utilization of natural resources (renewable and-nemewable), capital marketand tax issues.

Organizations may udeecision Makergo train new managerand/or to evaluate their decision making process
while under pessureandin a controlled environment.

A more simplified version of Decision Makers may be used by high schools astpag@inomicsurriculum
Decision Makersnablesparticipantsto build case studiespecificallytailored for educational purposes. It also
enables the teacheto monitor, online oroff-line, how studentsattain the solution and to evaluate their learning
curve and skills.

Comments reporting of software bugandsuggestionsre welcomeat the simulator website
http://www.decisionmakers.biz

All Rights Reserved - © Decision Makers Ltd.
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WelcomeAboard to Decision Makers

1.2 Background Sory

¢ Kreen State A a f 2 @théiG.Rf 033 &{(i &tehtlpwals ifste@onomgpenedto foreign investors
and entrepreneurs. Yaumission (if you choose to accept it) is to design, establish and run a production jand
marketing firm in theGreen Sate. To that end, you must study, learn and implementthe rulesof the trading

environmentin the GreenSate. Most of the information you need for this purposdncluded in this user manual.
Additional information and experieeccan be gained by operating the simulatidhis important to note that the
business environment of th@reen Sate is very dynamic. Thus, past market conditions don't necessarily indicpte
what iswill bein the future.

In any situation of amiguity regarding simulation rules you are kindly requested to post a question in fhe
simulatoiQ &ebsite or consult your gane&noderator. It is recommended NOT sutomaticallyapply real life
experience in order to resolve such situations.

TheGreenSate is divided into four regions:

1 AreaNo. 1, North: Mainly comprised ofow mountainsand this is where the water source of theGreen
Sate can be found

1 AreaNo. 2, EastMainly high mountainswvith agriculturaltowns and villages

1 AreaNo. 3, South: Mainly desert with low populati@ensity.

1 AreaNo. 4, West: Located on the seashore of Blae Sea, where most population located.

The currency of th&reen Sate is the Zuz (marked with zaWhen trading between theGreen Sate and other
countries the exchange rate between the Zuz and other currencies will be published.

Populationdensitywithin the regions is differenas areconsumption habits, income didbution and preferences
regarding the products your firm produces and marketegddifferences affecdlemand and labor supply. As an
example, houly wageratesthat are considered reasonable f@an engineer in one regiomay belower in another.
Paopulation size is not fixed. Natural growth as well and other facsnich as average salary and pollution maj
cause these numbsto change.

~

Additionally, demand is strongly affected by seasonality. North \Mest regions are affected more by this
phenomenon sincéhey are areadrequentedby tourists.

The firm youwill establish will producénti-Insects Powder The product has two versionsouséhold (called
Product 1),only usedindoors and by households. Outoor version used in open figddyards and public buildings
(calledProduct 2). Each of the products has its specifications itmdustomers in various regions have different
preferences about these products. Geally, over time, customers tend to prefer better products wahower
price! One of the tasks the firrmustto accomplish is tadaptits products tathe customergheeds.

All Rights Reserved - © Decision Makers Ltd.
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Location of the firm should bie one of the four regions. Thiedisionregarding locations irreversible and are a
decisionhas beermmade it is fixed for the rest of the simulatiohhe alditional decisions that should be made by
the firm areregarding

1. Production technologyThee are three options:
a. labor intensive
b. capital intensiveor
c. acombination of the above
2. Automation level Theoptions are:
a. manual
b. semiautomaic
c. fully automatc

Decisions about technology and autonumatilevels are reversible (with relevant costs and time lag fo
adjustmentstaken into account It is worthwhile noting thathe location decisiorshould affectthe decision
regardingtechnology and automatianFor exampleif the decision is tdocate of the firm in a region where
human resources are scarckie consideration should be given fallly automating and constructing in a
capital intensivenanner. During the simulation, relevant inforation is supplied to the firm ithe event thata
change in the technology or automation is requirtids the role of the management to make a decision abol
these changes.

—

1.3 Simulation Course
To we Decision Makersne needs tdoginto a web domain. Eactiass has it own domain. Each domain has |a
domain manager. The domain manager (using a password with special privileges) is bliektosers for

example She can abo, basedupon data analysis, rank other play@merformances relative to profitability,
stability or any other criteria. The domain manager may also set global parameters such as interest rate, dgman
elasticity or any other parametswhich affectthe model@ behavior.

Thesimulation time units are virtual quarters. In each quarter there are 90 production daysach daythere are
three shifts. All calculatiathat appear in this manual are relevant to one shift (unlstsged otherwis¢. Scaling
up of single shift quantities to complete quarteshould be done by the user.

Actual timeis allocatedfor playinga quarter is set by the domain manager in Qearters and Sessionscreen
(see section 3). The domain manager sets the end point of each quaffbis length of time may be several
minutes, hours or days and may vdrgm onequarter another. During this period of timbetween now and the
end pont of the quarter inactualtime> ¢ KSy (GKS a0l (dza 2 F Stiders Sanilafiokft 3 GGAK2Sy

All Rights Reserved - © Decision Makers Ltd.
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users may change their decisions and run simulations. After eachthem are informed about the new market
conditionswith a new set of reports (financial and managerial). The domain manager can control the amouft of
simulations for example A1e may set a limit on the total number of simulations, total time of simulations ¢r
chargeto each firm {n the currency- Zuon anindividualbads or based upn the number of simulations.

Once theend-point of a quarter (basedipon the clock in the servighasbeen reachedhe simulation status is
GdzZNYy SR Ay®2da ¢ §IAQKS N oLtie domid mailadges to Rudzil ssmulation (which runs all fir
decisions simultaneously) and generate a new market situation. After that, the domain manager advances the
simulation timeto the next virtual quarter allowing players tonce againstart m&king their decisions and
simulatiors. It is needless to say that the domain manager fadiscontrol over the simulation time andle may
also go back in time or make any change needed to the quAtibies.

Each repor{graph genemated by the Decision Makers simulation includetate (which quarterJandthe name of
the playeror domain managewho authorizedthe simulation

1.4 Target function

The main target of each firm is to achieReturn On Investment(ROIl)for its investors. This target should be
accomplished by production and saleRbducts 1 and 2 in an optimal way. However, the domain manager may
set different or paallel targets and may define the weight of each goal in the estimation of the overall firm
performance. Examples for additional goals may be the stability of the firm, the amount of pollution generatgd or
the influence of the firm over income distribution.

Decision Makers offera set of predefined score functisrto evaluatea ¥ A NY Q&  LJS Nthe2chdént y|O S
version this estimationisdone manually be the domain manager. The evaluation method should be presenteql by
the domain manager to thplayers at thefirst stage of the simulation.

1.5 Installation

1.5.1 Registration, Access Rights and Login
Decision Makers is an internet based simulator. Only a standard browser is required for interaction with the
simulator server. However, the @wser should support Java runtime environment. The required version is JVM
version 1.5 andhigher. The Java plui is distributed free of charge by Sun Microsystems and may be downloagled
from the simulator web site as wedk with theproceduredescribed below

All Rights Reserved - © Decision Makers Ltd.
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In the simulator websitavww.decisionmakers.biz Please find a screenshot of tleowse to thedemo page
below.

Figure 1.5.1: Demo pagsf the Decision Maker@vebsite

Sep 1. click G§KS ¢g2NR WR29¢ yt2l RQ | ysﬁh déwinloads paged do"fvnioiidéhe dafadz
environment.

Arsablc OpSsisl Java Downloads for All Operating Systems
Systems
» Windows Recommended Version 6 Update 7
» Solaris
» Linux Selectthe file according to your operating system from the list below to getthe latest Java for your
e computer.
> Other Java Versions >Whatis Java?

Downloads are subjectto our license agreement

Once you have installed Java on your computer, you might be required to restart your brawser. You can
veriy thatit has been installed correctly by clicking Verify Now below.

& Windows

o Windows XP/Vistar2000/2003 Online *
Flasize: ~ 7.1 ME

Werify Now
Instructions
After installing Java,
restart your browser and
Instructions  verity Java has been
installed correctly.

o Windows XP/Vistai2000/2003 Offine
filasize: 18.18 ME

* Typical download size is 7.1 MB, which is the minimum download. The size may increase if
additional features are selected.

Figure 1.5.2: Sun Microsystems Jdbawnload Page

Step 2:Select the odine Windows installationfifst link) and follow the instructions. Please select all defau
selections for the installation. Installation should takaly afew minutes. Once ihas successfuligompleted you
may move to the next step of lunching the simulator.

All Rights Reserved - © Decision Makers Ltd.
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Launching tle simulator:In order to login, you will receive a domain name, User Name and Password from your
domain manager. Please note that these user name and password are valid only for you domain of the Dgcisio
Makers you institution has been purchased.

To acces your domain, type the following in the web browssww.decisionmakers.biz/AAAARhere AAAAA is
the domain name provided to you by your teacher. After a few seconds the screen shown in figure 1.5.8 will

appear.

Login Exit Help

Domain : BG Test
Ver 2.3.13

User Name |
Password |

Enable Server Update

PDecision

Makers

| Internet based business simulation game
.
Game Time : 2008/09/06 11:45 Current Quarter:1 Simulation Status:Student Counter: 0 Bank: Ready.

Figure 1.5.3Decision Makerd.ogin screen for the simulator

This is the log screen. Alternatively, for learning purposes any user main limgo the Demo domainln this
domain, a alid user namas Demoxwhere x may be a humber between 1 and 6. Password is Demo. The D¢mo
domain enables users tbecomefamiliar with the simulator without actually purchasimgcommercial license.
However,any saval data in this domain is meaningless since many users may use the same user nameg and

password.

The simulatorutilizes the status line of the browser in order to display information to the user. Starting with
version 7.x of Microsoft Internet Explorand higherin order to display the status line of the browser the usef
should follow this procedure:

All Rights Reserved - © Decision Makers Ltd.
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Fromthe main menu ofnternet Explorerlf selectthe Toolsdrop down menuand Optionswithin the drop down
menu

Go to thesecurity Ta and select€ustom Lev€& Change the setyms displagdin figure 1.5.4 in order to instruct
IE to display the status line.

Security Settings - Internet Zone )

Settings

) Prompt

= | Allow Programmatic cipboard access

() Disable
@ Enable
o websites o prompt FordefSimation using scripted windows

= | Seripting of Java applats
() Disable
@ Enable 3
) Prampt

I lear fnithantic skinn

4 | n 2

*Takes effect after you restart Internet Explorer

Reset custom settings

Resetto: [ egiur-high (defaul) v [ Resst.. |

Figure 1.5.4: S¢ihg the Satus Line Display Sate in the Browser

All Rights Reserved - © Decision Makers Ltd.
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Checling for AvailableMemory

Under regular onditions the Decision Makers applet neetetween 100-130 bytes of memory. Thus,
standard working station with 512 Bimemoryshould load and run the simulator without amgsues
However, many browsers load into memory aolgs such as Google td@r, Symantecand other
software that need memoryThe Decision Makers applet examines the amount of free memory. When
this value goes below the minimum level the useteivesa notice. In such a casie user should close
any nonrelatedapplication or modules are-boot the system.

1.5.2 Conditions for Running Simulations
Users may perform simulation under the following conditions:
f ¢KS aAYdz dtudehtdimalaiioréA ya O I (adza
1 If the DomainManager hasa defined windows timefor simulation sessions the server time is in one gf
those windows

Whenever it is possible to run simulations the buttdRgn, Saveand Copyin the simulation or decision screens
are availableand not grayed out

1.5.3 Multi-User Access (from a single firm)

The framavork of Decision Makers is basagon the idea that several plays act as a team in operating a firm.
Each plagr hastheir own username, but after lagingin the uses are identified as members of the same firm.
This enables the teacher toackeach plagr individually and the group as a team

The Decision Makers simulator suppogsnultaneousaccess of several players from the same firm to th
simulgor. This means that two or more players from the same group naawpch the simulator and run
simulatior(s) at the same time using the same data. However, only one of these users will update the serverjwith
her/his decisiondeingtheteamQa RS OA & A 2nysére®n undér the KisBame &nd password fieldbere is
a check boentitled éEnable Server Updage® ¢ KS f I & dzid SNJ T MBoYhe Serv€r Kith ThS2| dzL.
field checked on is the onghose decisionsvill updatethe server. Other users who run simulations in parallel w
receivea notice (see example below in figure 1.5rig)icatingthat their decisions and results are not updating the

serverbut ratheranotherone of heir team membersledsions are updating the server.
Message Lth

,i, You are currently NOT the active user

.

D

Active user is:Demo1
Simulation decisions and results WILL NOT be recorded to the server

Java Applet Window

Figure 1.5.5: Notice for neactive user during simulation

All Rights Reserved - © Decision Makers Ltd.
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1.5.4 On-line and Off-line Simulations.
Users oDecision Makers may rwsimulationsOn-line and/or Off-line

OnLineSmulation

When runningan OnLine simulationprior to running the simulationthe decisions of all other groupsill have
been updated. Thus, any change that has besimitted by other players even few sendsprior to the user
starting the simulation may affecthe results of her/his simulation. Gime simulatiors may take 23 minutes
dependng upn the Internet connection

Off-LineSmulation

When running an off-line simulation the simulator use the decisions ofthe other firms that were used in
previous simulations. Thus, if one of the firms has made a change in its decimoasecently these changes will
not be taken into account in theff-line simulation. Offline simulatiors are much quicker and may take 4D
secondgso complete It is clear that, running many dffie simulations increasghe risk that the firm is using a
non-updated market status and may lead itcorrectdecisions. In the last hour before the end of a quartee
simulator does not allow firsito run offline simulations and all simulations are-lore.

All Rights Reserved - © Decision Makers Ltd.
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2. Business Environment

This chapter explains the business environment under which youmfil operate. Please note that the economic
situation presented in this chapter is basegon the history of theGreen Sate of the last three years. However,
since a major change has occurred with thigoduction of many new atrepreneurs (including your firm) into the
GreenSate, you mayalsoexpectchanges in the economy.

GeneralTerm

The following table describes several common tethat will be usedn the user manual.

Term Meaning
Current quarter The curent time in terms ofa simulation step. Each quarter has a quarter number. |
current quarter ends wheasit is defined in the quarter and sessions table.

Previous quarter The quarter that was prior to the current quarter. The first quarter has noipres
one.

Next quarter The quarter that will follow the current one.

Simulation status Has two valid options:

Student: means students are allowed to run simulations.
Teacher: only teacher is allowed to run simulation.

Student run A simulation thathas be done by one of the students. This simulatiororifyy a
prediction for his firmregarding the results that would have been generated if
teacher would have run a simulation. The prediction is valid only if the simulatior|
an online simuldion.

Teacher run A simulation run that has been performed by the domain manager takds into
accountdata from all the firms. This simulation is the end point of a quarter and
results are used asbasdine for the next quarter.

Locdrun A student run which does not update the server. The results are displayedmotiiat
& 0 dzR ScieénQ &

Future bank balance | Predictionregardingthe level of cash in the bank at the end of the current quarter.

Simulationresults The results of the simulation abey appear in the results table and in the vario
simulator screens.

Valid decisions The last decisions that were entered by the players of a group and were accepi!
the server.

All Rights Reserved - © Decision Makers Ltd.
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2.1 Products

The product yar firm iswill produce isAnti-InsectsPowder. The product has two versionan indoorversion
(called product 1) used by housalds for exterminating insects insidand an outdoor version, used to
exterminate insectén open spacg yards and publigrounds

In addition to its price the products have four main characteristics.

1 Shelflife ¢ Measured in quarteunits and define how longntil the productexpires. Custoers prefer
products with a longer shelife. Current technology produces products witehelf life of two quarters.

1 EnvironmentalAffects ¢ Measured by the amount of practical the material releases to the environmeit.
The measurements units are in ppiparts per million). Current technology produces products with 50
ppm per 1 Kg of powder.

1 SpecificGravity ¢ Measuredin grams and define the weight of the material. Houselsoldat buy small
guantities ardessconcernedwith this characteristicHowever, customers who buy the alaior version of
the product are more concerned amtefer to purchase groduct whichis lighter Current technology
produces products with specific gravity of >,

9 Efficiency¢ Measured by percentage of insegipesthat are wiped outby the powder. Customerngrefer

a product which is effective againatl insect types. The current versiaan wipe out only30%of the
knowninsect types

The following table summarizes théNP2 R dh@rac@stics and customesreferences (current and over time).

Property Current value Customerpreference
Selflife 2 quarters 4-5 quarters
EnvironmentalAffects 50 ppm 10-15 ppm
SpecificGravity 5 gcm?® 1.5 dem?®
Efficiency(% of insect types killed) | 30% 100%

Table 2.1 Current products properties (valid for both products).

The Quality Index

Customergank their preferencesegardingthe products according to their level of satisfaction fréine product@

properties.In the Green Statehis ranking is cak product@ Quality Index(QIl). The QI is a pure number in the
range of -10 to +10. A produdhat exactlyfits a custome® neededreceivesa QI of zero. Positive QI means tha
the product is above custome® expectations. Whila negative QI means that customers are dissatisfied with
the product. The weigh& customer assignto each property diffes between regions, customers and over time

All Rights Reserved - © Decision Makers Ltd.
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Thus, QI is estimated per region, product and quarter. Information about how customers rank your prodyct is
aK2gy Ay GKS aAiaydzZ I §2NDa aONBRysomey 2ZINBIFSINEY OS50 @y 5
the preference screen as described in section 3.7.1.

It is important to note thata negative QI does not mean that the firm is unable ¢l &s products. However, in

sucha case, the firm should decreasiee productQ griceto below market leved. On the other hand, when QI is
positive, the firm maysee this as an opportunity t@ise its product pricéo the market level, since customers are
generallywilling to pay extrdor better quality products. How much to decrease the price in case of negative QI
and how much to increase it in case of positive QI should be investigated by tiedianketing manager.

2.2 Demographics
TheGreen Statehasfour regions Table 2.2abulatesthe number ofhouseholds and number of retajutlets in
each county.

North East South West
Households 600,000 400,000 160,000 900,000
RetailOutlets 5,800 3,800 1,700 9,500

Table 2.2: Households and retailitlet by county

The termretail outlet refers to shops, drugstoresnalls or any location which may sale the fi@roducts.
Detailed referencef this marketing channehaybe foundin section 2.12.

TheBureau ofSatistics in theGreen Stateecentlyconducteda survey regarding how many households are usirjg
Anti-Insects products. The results are summarized in table 2.3.

North East South West
User (%) 15% 10% 12% 10%
Table 23: Percentage of product userby county

The growth rate ofhe population is 2% per quarter. This rate may be affectedh@yaverage salary in the county
(relative to other countiespnd G K S O 2pdiytiondeReal Information about demographic charges public
knowledgeand distributedfree of charge by th&ureau ofJatistics.

All Rights Reserved - © Decision Makers Ltd.
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2.3 Marketing and Sales Channels
In order to ll its products;the firm may use two sales channgdisal customersand retailstores.

Sale to final customers means sale directly to thersise# the products (e.g. the households). This type of sale
occurs in thestores of your firm. Your firm has fostores, one in each county. Inventory in these stores is own¢d
by the firm and is shown in the firm management reports. Prafgsroducts in each storis set by the firm. It is
impossible to ship products back from the regional stores into theGidmarehouse

Sale to retaibutlets means sale to stores whickelbii KS ¥ A NY Qa LINE R dzO Gather dirms). TheS|f f
number of retails stores is shown in table 2.2. In order to conviatalersto saleyour product, retaiers should
receivea discount. This discount, expressedaagercentageof the Suggested Retail Prigas marked inyour
regional store) is the revenue of the rets. Thelargerthe discount rate the highethe number of retaiérswho
will bewilling to Il your firms products. However, théarge the discountthe smallerthe revenueyour firm will
realizefrom sales toretail outlets.

Additional interaction between thgetwo channelds related to the fact thathe largerthe number of customey
who visits the firngregional storeas a result of advertisg, for example the lower is the number of visitors in the
retail outlets.

It is one of theresponsibiliy of the marketing manager ofour firm to manage thecompetition between the two
sale channels

2.4 Price Level and Demand for Products

The demand for products in th&reen States also countyelated. Last yearthe Commercial Division of the
Bureau ofSatistics of theGreen Stateconducted a price level survey for the products produced by fiour The
purpose of this survey was to examine the willingnessustomersto pay. The next table summarizes the results
of the survey.

North East South West Total
products
Product 1 800 750 650 850 120,000
Product 2 445 420 410 515 80,000
Product 1 demand elasticity -1 -1.1 -1.2 -0.8
Product 2 demad elasticity -1 -1.2 -1.4 -0.7

Table 2.4: Demand and total sales
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Regardinghe above tableplease note the following:

T

=

2.5 Human Resources and Labor Market
For its operationthe firm should recruit five types of employees.

= =4 =4 4 =4

Supply of each worker type is courdgpended. The tables below show thgailabilityof workers in the North
County. For exampjdor an houry rate of 100 (zz) in the Nort@ounty, the market will supply 22 managdsee
table 2.5a) for an hourly rate of 30 (zz) the supply of neskilled workes in the NorthGounty will be 630 (see
table 2.5e). The supplyf eachtype of workerin each county is shown in the simulator screens bagsah the
average houy rate of the county where the firm is located. In order to adjust the supply curvénegcother
counties, the intercept of the estimated curve should be adjuste@mlicg to the population size of the county.

The firm may hire any number of employessd of any type This number may be increased decreasedtach
guarter with the following restrictions

i

The surveywas conductedn the first quarter, two years ago. It is more than likely that some chang
have occurred sincthen.

In order tobe provided with an annual picturegsultsshould includesomeseasonality

Sales quantities are basedly upn anestimationand not onfinancialreports.

Updated resultsregarding cugt Y S Miiz& point sensitivityare shown in the simulator scregefior
example,in the product/area analysis screen. It more thadvisable tgpayclose attention tathis data.

The results of the survey shown in table 2.4 ignore th8uence of sales agents and commercial
advertisement.

Manager (labeled as MAN)
Ergineers (labeled as Eng)
Quiality assurance (labeled as QA)
Skilled workers (labeled LT)
Unskilled workers (labeled ST)

Only 3 skilled workes may be fired each quarter.hiis if in the first quarter the firm hired 20 skilled
worked, at thebeginning of thesecond quarter, this number manly be reduced to 17

For other types of workers, their number may be redudsdonly 50% per quarter. On the other hand,
this limitation alsoworks for the benefit of the firm that is this ensures that no more than 50% of the
employees will leave the firm i&ny giverguarter.

If the number of skilled worked is more that what the firequires atany given timeand this surplus is
not assigned to any shift, the simulator will assign the extra quantity of workers to shift one of proc
one automatically.

All Rights Reserved - © Decision Makers Ltd.
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Houty Supply
Rate co
50 11
75 17 o | y=0.2087x+ 1.1444 Pt
100 22
40
125 28 /
150 32 30 /
175 38 20
200 43 /
10
225 48
250 53 a . . T T . |
0 50 100 150 200 250 300
Table 2.5a: Supply of managers, North County. Hourly rate in zz
Houry Supply
Rate 160
50 34
75 47 140 _
120
100 59 y=0.5x+9.2222 e
100
125 72
a0 /
150 84
&0
175 97
40
200 109 *
20
225 122
0 T T T T T 1
250 134 0 50 100 150 200 250 300

Table 2.5b: Supply of engineers, North County. Hourly rate in zz
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Houty Suppy
Rate 160
20 23
40 37 140
60 51 120 y=0.7x+9
80 65 100

a0
100 79

&0
120 93

40 /
140 107 /

20
160 135

0 1 1 1 1
180 134 0 50 100 150 200
Table 2.5¢: Supply of QA, North County. Hourly rate in zz
Houty Supply
Rate 500
20 380
200
25 430 o Pl
30 480 y=9.97x + 182.2 P
600
35 530 c00 i
40 580 400 r/
45 630 300
50 680 200
55 730 100
0 T T T T T T 1

60 780 a 10 20 30 40 50 e0 70

Table 2.5d: Supply of skilled workers, North County. Hourly rate in zz
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Houty Supply

Rate 1200

20 510

25 570 1000

30 630 200 y=12x 4+ 270 /
35 690 /

40 750 ne -

45 810 400

50 870 200

55 930 .

60 990 0 10 20 30 40 50 60 70

Table 2.5d: Supply of un-skilled workers, North County. Hour rate in zz

Please note that the firm shadipay extrao workersfor workinga second and third shift~or hourson shift 2, the
firm paysan extra25% over what it offers asn hourly rate for the first shift For the third shift the houty rate is
150%more than thebasicrate. Only skilled and neskilled workers are assigned to was&cond and third shifts.
hiKSNJ SYLX 2 &S S am5pn2hNdrs withglug béedd- phidin exdya rate.

According to the law ofthe Green Statehourly rates must comply withthe & YA Y A Y Iy NI & & dzNP f
following tableliststhe minimal houly rate for each employee type.

EmployeeType Minimal Rate

Managers 50
Engineers 40
QA 35

SkilledWorkers 30
Un-skilledWorkers | 25
Table 2.6: Mnimum hourly rate

It shouldalsobe notedthat the houtly rate of skilled workers cannot be reduced between quarters.

The firmQ danagement is free to offer any hdurate whichit deems appropriateHowever, if the bank balance
of the firm is belowa debit of 10,000,000 (zz) or if the operational profits/losses is below this leveBaaed of
Directors will limit the houly rate offered to employees. In this cadke houly rate offered by tke firm should be
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less than or equal to the average hbourate in theGreen Statelus 5%. This adjustment is done automatically by
the simulator and a updatemessage is shown in the advisor panel.

Changing the number of employees iretfirm involves additional cost®lated to training and compensation
This cost is a onéme fee and it is per employee. The following talidésthese fees.

Employee Type TrainingCost FiringCompensation
Engineers 1,000 5,000

QA 3,000 4,000

Skilled workers 2,000 3,000

Un-skilled workers 0 500

Table 2.7: Hiring and firing costs

=

It is also impornt to note that engineers and QA stajiin experience as they work in the firm. The level ¢
experience is expressed inthe fi@ét Yy 2 6f SR3IS LYyRSE¢ 0648S &S Gsomflughces Pm 0
the efficiency of the R&D process of produnprovement.
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2.6 Production Technology.

The production of each of the products may be baspdn one of nine possible tboologies. The technologies
are classified by the intensiveness of capital or human resources needed for its operation and by the leyel o
automation. Technology selecticaiso affects consumption of raw materialand energy during the production
process. The next table summarizes the technology options the firm faces.

Capital & HRNeeded

Automation Level Labor intensive Labor and capitare equal Capital intensive
Lowlevelautomation Lowlevelautomation Lowlevelautomation
Labor intensive Labor and capitadre equal Capital intensive
Mediumlevelautomation  Mediumlevelautomation Mediumlevelautomation
Labor intensive Labor and capitedre equal Capital intensive
Highlevelautomation Highlevelautomation Highlevelautomation

Table 2.8Technology options

The following graph shows the mathematical form of the production function.

M Q 25.00
0.0 013
20 0.z2
4.0 0.35

E.0 059 | 2000
50 0.95

10.0 152

120 238

14.0 365 | 1500

16.0 £33

18.0 755 / —+-a

200 10.00 10.00 —— Q-act

220 1245

240  14E2

260 1635

28.0 17 B2 500

300 18.48

320 19.04

34.0 19.41

360 19.64 0.00

350 19.78 0.0 100 200 300 400 500
400 19.87

Figure 2.2: Production function for labor intensive and low automation technology

The horizontal axis shows the number of workers (both skilledi amskilled) assiged to a single machine in a
single shift The vertical axis shows the number of product units produced by this machine in a single |shift
(assuming the machine is a new machine). From figure 2.2 it can be seen that using labor itéamsioogy
with low automation it is possible to produces 20 units (vertical axis) of product with 40 workers (horizontal gxis).
The ratio between a lower amount of workers (i.e. less than 40 workers per machine per shift), and the amount of
units producedis describd in figure 2.2 with aa { &dK | IQ82NIDS® Ly (GKS ,GhisdaBoi2 ¥ I
described by the blue line in figure 2.2. As the mackiges (basedupon the number of hours it is used), its
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efficiency deteiorates. As a resulthe ratio between input (number of workers) and output (units produced
becomes less efficient. The red line in figure 2.2 shows the production function of a machine which has aged 20¢
of its usableworking life As themachinesbecomes olderthe gap between the blue and the red line increaseg.
However, the firm may choose tefurbishthe machine by investing in returned capital. By doinglse firm may
return the machine efficiency b#cto its initial state. Alternatively, the firm may choose &l she machine and
buy a new machine.

The difference between the various technologies (as describes in table 2.2), is the ratio between inputs (in tgrm o
workers per shift) and the outpat(amount of product units produced). Whee N representsthe number of
workers and Qepresentsthe amount of units produced, the following tabd&mmarizes the differences between
the technologies.

Labor intensive Labor and capitahre equal Capital intensive
Low automation N: 40, Q: 20 N: 30, Q: 20 N: 20, Q: 20
Medium automation N: 40, Q: 70 N: 30, Q: 70 N: 20, Q: 70
High automation N: 40, Q: 150 N: 30, Q: 150 N: 20, Q: 150

Table 2.9: Inpus and outputs for variousproduction technologies

Figure 2.Refers to the cell of table 2.9 where N=40 a@d20. In order to draw the production function graph for
other technology options the upper left point of the graph should be adjusted.

Each one of the technologiedso hasa difference price. The price refers wne new machine. The firm may
purchase several machines for a single production line. However, all the machines in a production line must be
from of same type. The machines in line 1, however, may differ fraamtlachines in line 2.

The next table shows the price @kingle machine basagpon its technology

Labor intensive Labor and capitahre equal Capital intensive
Low automation 1,500,000 2,500,000 6,000,000
Medium automation 2,750,000 7,500,000 13,0@®,000
High automation 4,250,000 12,000,000 20,000,000

Table 2.10: Cost of a singteamachineby to technology (cost in zz).

The firm should note that different technologies may be optimal in difference situations. For example, capital
intensiveand high automation technology may be preferred when tpuate is high and the production line is
required to supply higlvolumeswith high qualities. Labor intensive and low automation is preferred when small
quantities are needednddemard fluctuates between quarters and quality should not be so high.

It is important to note that at the initial stageall technologies produceroducts with the same properties as
described in section 2.1.
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SupplyChain

An important issue in the prodtion process is the connection between the two products. According to tjwe
available technology, in order to produce 4 units of prodasingle unit of product 2 is needed as a raw materi
Thus, every unit of product 2 which is produced in productioa2 has two alternatives.

9 One-a product in the market (see section 1.2).
1 Two- an input for the production of product 1.

The allocation of products from line 2 as input to line 1 is done automatically by the simulator lpasedhe
guantities ofproduct 1 produced. In case of an unbalanced production plan (e.g. shortage in product 2)| the
aAYdzZ I GA2Y | R2adzaida GKS LINRRdzO(G A 2 ysinfalimkdyia the@QdViBoNR A y 3[f &

Important note: The issue of supply chaialdnce including affects of other activities such as export and trading
with other firms is described in the sectientitted & LINRA 2 NA (0 AIStaf A QT LINZ YR (i

One of the possible situations a case in which the firm wasalvle to recruit all the bman resources needed
according to its production plan. In this casdlocation of available human resouscwill be according to the
following queue:

Shift 1,Product 1
Shift 1,Product 2
Shift 2,Product 1
Shift 2,Product 2
Shift 3,Product 1
Shft 3, Product 2

= =4 =4 4 -4 4
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2.7 Raw Materials

Both production line 1 and 2 need raw materisfor the production process. Raw material is purchased in th
local market. The firms which produce product 1 and 2 are the onlsfidich consumehis input and thugheir
consumption affects the market price of the raw material.

The raw material is supplied by three local suppliers. The following table shows the commercial terms
supplier offers for its service.

Supplier D | Fix charge per order | Initial price
1 6,000 5

2 5,000 30

3 4,000 60

Table 2.11: Raw material purchasing terms

CKS AYAGALIE LINAROS Aa GKS LINROS T2NJ G4KS acesriend by altz
firms this price increases. The maximum price of raw materidD® zz per unit. Beyond this priciae local
authorities regulate the price.

The consumption of raw materis linked to the level of automation in the production line. Teakis the level
of automation; the trough is the consmption of raw materiad. ¢ KS Y I O K dlsp &ffed the: canSumption
ratio of raw materiad. Older machines consumemore raw materiad as compaed to a newer machines of the
same type. The following tabliststhe consumptiorratios of raw materias asrelated to automation type.

Automation Level | Units of raw material Units of raw material
Requiredto produceone | required to produce one
unit of Product 1 unit of Product 2

1 1.12 0.336

2 1.09 0.327

3 1.06 0.318

Table 2.12: Raw material consumption
The cost of using raw materids basedupon three factors:

9 The cost of the raw materisitself
1 Theperorder cost
9 The cost of loses due to raw material evaporation

The cost of raw materials calculated basedpon the unit price doubled by theaumberof units ordered by the
firm.

Thecost ofordersdepends umpn the suppliercostsand the number of ordersubmitted bythe firm each quarter.
For examplewhen thefirm chooses tasubmitan orderevery10 days, total number of ordeduring the quarter
will be 9 and the cost of orders is the suppbestmultiplied by 9.
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The evaporatiorstems fromthe fact that when the raw mateai is stored in silos before production it evaporates
The evaporation rate iabout 1% per day. Thusf the firm purchases its raw matergat the beginning of the
guarter in onelargeorder, a substantial amount of it will evaporate @k it willhave been able the used.

Futures Contract for Raw Material

The firm may decide to have a futweontract for purchasing raw matergin order to obtain afixed price.
Selecting future contract locksthe price of raw material for the next quarter at the same level it was in the
current quarter. In order for a futuecontract to be validthe following conditionsnustbe true

1 The firm should by the raw materiad from the same supplier in two sequenti@liarters.

1 The quantity purchased in the second quarter shouldbkeast75%0f the quantity purchased in the first
quarter.

9 The price of raw material should be 20 zz per unit or higher.

Details about how to activate the option affutures raw materiag contract can be found in the Raw Material
Sreen.
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2.8 Water and Energy Consumption

Additionalto the raw materiat, the production procesalsoneedswater and energyn the form ofelectricity.
These inputs are supplied byast-owned agencies and not by the free market. The consumption of these inputfs is
influenced by the age of equipment and the level of automatiértigh level of automation is characterized by
high consumption of electricity anew consumption of waterwhile a low level of automation behaves the
opposite.

The next table shows the consumption of electricity relative to automation I@egloplumn) and the number of
units producedn a shift (the rows in the table).

Units of | Automation | Automation | Automation

Product Level 1 Level 2 Level 3
5 1.423 2.565 3.706
10 2.276 3.702 5.127
15 3.560 5.414 7.267
20 5.278 7.704 10.130
25 7.429 10.572 13.716
30 10.016 14.021 18.026
35 13.038 18.051 23.063
40 16.497 22.662 28.828
45 20.392 27.856 35.320
50 24.725 33.633 42,542

Table 2.13: Electricity consumptiokWW/ units

U7

The dectricity tariff in TheGreen Stateés pricedusing Tietpricing mechanism. The following table show
the prices per shift. The total cost efectricity is shown in the P&L report of the firm and in thetailed
energyreport.

Level Shift Price(zz) kW
1 3 133
2 1 155
3 2 177

Table 2.14: Electricity pricing

Water consumption is also related to automation. However, the higiher automation level, the lower
the water consumption per unit produced. Water price is county based and it is related to water scajcity
in each region. As in the case of electriomter price isalsocompletelycontrolled byThe GreenState

The following tables show water consumption per production level and water price per county.
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Units of | Automation | Automation | Automation

Product Level 1 Level 2 Level 3
5 6.50 5.19 4,17
10 16.69 11.92 8.56
15 29.82 19.95 13.40
20 45,18 28.88 18.52
25 62.45 38.54 23.86
30 81.40 48.83 29.37
35 101.89 59.67 35.03
40 123.79 71.01 40.82
45 147.01 82.80 46.73
50 171.45 95.01 52.75

County | WaterPrice
North 11.94
East 12.93
South 13.95
West 14.92

Table 2.5: Water pricing (per nt)

Table 2.5: Water consumptionm?/ units

As can be seen from tHeelow graph(which is basedipon table 2.15 with extrapolation), the difference

in water consumption between the three automation levels is minor. However, as the quantity produced

increases, the advantage of automatiahlevel 3 become substantial.

Water n8

500

450

400
350

300
250

200

150

100

60

80

Units per Shift

100

120

Figure 2.3: Graphical view of water consumption per production level.
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2.9 Product quality and customer products ranking

Additionally to price preferences, customers in teen State also have quality preferences. These quality
preferences are related to the four characteristics of the products (Seetion 2.1). Basedupon these
characteristics and their preferences, customers rank the@gmoducts in a Quality Index dasurement QIM).
The QIM is a pure numbeanging from-10 to +10.The QIM is calculated using the following algorithime
difference between the actual and requested value of each of the characteristics (multiplied by its weight) is
sunmedtogether. This summation is the QIM of each individual customer. The averagetud allstomers is the
QIM. Please note that in each county customeasedifferent preferences regarding the prod@zéharacteristics
and each characteristicasa different weight. These preferens@lsochangeover time, where customers tend to
ask for better products. The next table shows custor@iereference regardingroduct 1 and 2 as they are known
at the initial stage of the simulation.

North | East South | West Far East| Europe | America

Shelflife 2 2 2 1.5 3 3 2.5
EnvironmentalAffects 50 50 50 40 40 40 40
SpecificGravity 5 5 5 5 5 5 5

Efficiency 0.3 0.3 0.4 0.4 0.5 0.5 0.5

Table 2.17a: Customers preferences for product 1

North | East South | West Far East| Europe | America

ShelfLife 2 2 2 1.5 4 4 4
EnvironmentalAffects 50 50 50 40 45 45 45
SpecificGravity 5 5 5 5 4 4 4
Efficiency 0.3 0.3 0.4 0.4 0.5 0.5 0.5

Table 2.17b: Custome€preferences forProduct 2

The aistomerQpreferences swey isperformed on an ongoing basilts results are show in the preferences
windowwhichcan be accessed from producarea analysis screen.

Negative QIM does not necessarily means that the firm is unablelltd@ss products. ldwever, it means that in
order to get thighe target price should be lower than the average price in the market. On the other hand, positive

QIM means that the firm may ask a price for its products which is higher than the average in the markef and
custoners will be willing to pay for this quality. QIM is coudgpended and thus its influence should be
evaluated accordingly.

It is also worth noting that inventory content also affects QIM. Thus if the shipsproducts with higler quality
to a county whoseexisting inventoryhas alow QIM, the results will be an average of the two.

Over time customes tend to increase their demand for qualitypr example alonger shelf life, lower
environmentaleffects, lower specifi gravity and higher efficiency. Fisrthat do notimprove their products will
find that their QIM deteriorates ovethe course of the futurguarters.
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2.10 Technology Improvement, R&D and Intellectual Property Rights

The firm mayimprove the quality of its product by investing in R&D. This actggresults inpatents which are
the intellectual property(IP)rights of the firm In additional to the implementation of patents in its production
lines, the IP (deendng upon market situation) may be valuable and can be traded between firms.

Successful R&D investmeatso has and affect on the firn2 &hare price. When investors observe high an
successful R&D activjtthis may createa positive effect on shre price. When this happena message will be
shown the adviser panel.

Successful R&D process depends on two farttes first is the amount of money investethe second is the
number of engineers working in the firm, their experieraoed professional level The highethe secondfactor
the greaterthe firmQachiexementfrom a given amount of money invested in R&D.

Two types of investment are possible. The first type of investment (include R&iects 1-6) arerelated to
improvements in the efficiency of the production lines. The second type of investment (includer&&&is 714)
are related to improvements in the produgtcharacteristics.

The next table shows the mount of investment needed for each ptofbe initial stage when the firm may start
benefit from the research and the potential of the improvement.

R&DProject Initial Project Improvement
Investment Cost(zz)
Redution in consumption of raw materialn production 25% 1,000,000 50%
line 1
Redution in consumption of raw materiain production 25% 1,200,000 50%
line 2
Increasel efficiency ofproductionline 1 50% 9,000,000 50%
Increasel efficiency ofproductionline 2 50% 6,000,000 50%
Redution of the productionratio betweenProduct 1 and 2 80% 5,000,000 1:10
Improved QA detection technology déw qualityproducts 40% 3,000,000 200%
Improve seHife of Product 1 50% 4,000,000 100%
Improve seHife of Product 2 50% 2,000,000 100%
Decreasd environmentaleffects of Product 1 60% 3,000,000 200%
Decreasd environmentaleffects of Product 2 60% 5,000,000 200%
Decreasd specific gravity oProduct 1 40% 6,000,000 100%
Decreasd specific gravity oProduct 2 40% 3,000,000 100%
Increasel efficiency ofProduct 1 70% 12,000,00 300%
0
Increasel efficiency ofProduct 2 70% 6,000,000 300%

Table 2.18: R&[Projects

Investing in R&D projestdoes notimmediatelyyield results Each project has an initial amount of neynand
effort that should be invested before any resuitre observed. When the R&D project yields its first resutie
firm is notified. At this stage the improvement is implemented in the fianoduction linesand products. Afteran
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additional anount of time and investment, when the R&D project is completed the firm is informed that the
improvement has been maturedn is now consideredP. At this stageif the IP is unique (i.e. no other firm
obtained IP in this field) the firm may tradlee IP with other firms.

For example, linéNo. 4 of table 2.18 shows that if 6,000,000 zz will be invested in this project, this will yield an
increase of 50% in the product rate moductionline 2 without any additional machines buman resourcesThis
investment does noslow orstop the aging othe machines. However, in terms of section 2.6, this investmeit
shiftsthe blue line of the technology performande anupwardfashion The valueof 50% in the column labeled
GLYAGMSty Gy d@Saiya GKFG 2yt e | T dobdsthd pragededinoyiald rpsoifs. 2/ F

2 KIFG KFLIWISya AF GKS FANY Ay@gSada Y2NB GKIYy GKS g
yield higherresultsthan what is shown in the right column of table 2.18 and in some cases it majhte cost
effective For exampleLINE 25003 &a wmo FyR mn OFyQi | OKAS@O®S Y2NB {(KI

Intellectual Property Rghts

When investment in a project has lea matured into a valid patent, the firm will be notified. Thig

Y2UATFTAOLFIGA2Y A& aK2gy G GKS wg5 & ONHBISThisrheans (|K S

that the improvement has started to be implemented in the fieraroduction lings) or produci(s). At
this stage the firm is unable to trade thidP. Once the firm has completed the R&D project, normally
through additional investment and time, the R&D project will turn inBx This happens when the right
column in the improement tablesreachesa value of 100%. If the firm is the only firm that has doneja
developmentin this area, the Ilecomes,after additional quartey an exclusive IRo the firm. This
means that no other firm mawchievelP in this domain. At this stagehe firm may tradeits IP with
other firms using thél A Y dzf tradir®) M&Banism

What happens when two firmisave thed h ¢ y 0 diig staylifatitheZame time™ this case, neither
of them will get exclusive rights, i.e. none of them will be able ¢ their IP in this domain. However,
both of them will be able to benefit from the improvement in their production lines.

The following summarizes the rules about property rights

f Investingin an R&D projecwherethe initial investment yields status ot h ¢y 0 g angl 2| (i
enables the firm to starto benefit from the project.

f  Achieving 100% in project completeness while no other firmthast h ¢y 0 dfid ¥ #dr (i [@za
anadditional quarter yieldS E Of dza A Sy Sa & KOG @ dawsy | yR {

1 G4hgy @ly/ Ra&qF (dza of 2A®REprojeésin thig afed.S NJ F A NI

Ghgy oas WHG (8z2 R2S& y20G 0f201 20KSNJI FANXNE

1 ThelP is granted for the rest of the simulation.

=
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1 ThelP which has been purchased from another firm is a-tnansferable right.

It is important to note that all IP validation processes are relatethtoprevious quarter. Thus, if the
firm would like toverify if it has an exclusive right in the current quarter, the firm nfiust verify that no
other firm has any claisfor rights in the previous quarter.

Deprecation ofProducts

When aproductimprovement inis achieved, the old inventory tffie firm (in the¥ A NJY Q &r in &tai N
outlets) will be mixed with the new inventory. In this casiee characteristics of the productsom the
perspective of thecustomers will be a weighted average of the old and tlewcharacteristicsThus, if

new products arédeing shippedrom the production line it is wise to make sure that the inventory leve

of the old products is low. Otherwise, the affect of the R&D project witlihged and delayé.
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2.11 Organizational Knowledge Management
One of the longerm issues that should be handled by the management of the firm is knowledge managem
Knowledge in the firm isetained by engineers. The more time they work for the firm the m&r®wledge thg
gain (assuming that the firm invests in knowledge management). The knowtgiiged in the firm has several
affects. First, skilled workers magyoducemore efficienty when knowledge gaid is higher. Secondhe R&D
process may be ore quick and productive and third, theumber of managers needed to control the firm is
fewer.

Management may affect knowledge gaining using the following:

1 Direct investment in knowledge management.
0 Allocation of resourceto database manament and IT system
1 Steady human resource management policy.

o Each engineer who works for the fiior more than a quarter is a sourc# knowledge. The more
guarters ghe works for the firm the higher her/his contributide to the knowledgeof the firm. A
high rate turnover (which may be caused for example @n aggressive policy dfiring new
workers damage the process kriowledgegain).

1 Premium payment.

0 The firm may pag premium for knowledgeThis premium may be paid to senior engineers base
upon the number of quarters thepavework for the firm. Zero premiums means that the firm
does not pay any extra paymefar knowledge gainingA 5% premium means that the firm pay
an additional5%to the base houy rate of engineers. For example,time casethat an engineef a
hourly rate is 50 zz anthe policy of the firm is to pag 5% premium, an engineavho works for
the firm for 3 quarters will be paid 55 zz per hour (5% for eachtamfdil quarter). Themaximum
premium that can be paid is 30%.

The simulatorprovidesA Y F2 NXY'F G A2y Fo2dzi GKS &adliddza 2F (y2e6ftS
al yI 3SYSyil LYRSEé ® ¢ KA dResbyfdeieenfste séthi3.45). Ay G KS | dz

It is important to note thanormal (base)rate of turn-overin human resources 5%10% Therefore, 5% 0%of
the engineers leave the firm. Thus, if no actiortaken by the firm to capture its knowledge, over time, the
Sy 3 Ay S Simtliedirm detefofafesi

The firnQ2 danagement isegularlyinformed on the cost of knowledge management (via the P&L reports). The
costs include direct cost of investing in knowledge management and indirect wbgth are generated based
upon premium payments.

A goodknowledge managemergolicyrequires constant examination of the costs of this process whéasuring
the benefits.

The knowledge index (displayed with five discrete veilMery Poor, Poor, Average, Good and Very Good) refers
the human resourceand the investment aat the end of last quarter.
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2.12 Sales and Marketing
Management shouldhainlybe involvedn sales and marketing. Two sales channels are available to the firm:

1 The firmstoreswhich are locatedn eachcounty
1 Retail stores which purchase the products aglilisas part of thei regularmerchandise

The two channels compete with each other. Customers who buy the products in th2 gtore do notfrequent
the retailoutletsandvice-versa Thus, it is the role of the firffidanagement to use these two channels vyse

The firm has several decision variables by which it may influence the sale process. These variables include:

The amount ofProduct (1 and 2) delivered to each county from the central storage
Theprice point

The discount rate for retals

The number of agents hired by the firm in each county and their conteacts

The amount of money invested in marketing/commercialsand newspapeadvertising

= =4 =4 4 =4

Each quarter starts with an initial invenjorthat hasremained from the previous quarter. This quantity is
increased by thaumberof products the firm has orderefr transfer to the county. If the production line has not
supplied the amount required, the actual quantity tragsed to each county is reducextcordinglyIf the total

guantity asked to be shipped is smaller than the quantity produced, the extra quantity remains in the ceptral
storage of the firm. In each of the cases the advisermndlVide notice to the management of the firm.

The price set by the firm is for thend-customers. The discount for the retailtletsis the difference between the
price to the customers and the pridbat is paid by the retaiérs. This discount is the privfof the retaikers for
selling the firn®2 products. The discount unit is apercentageof the price point. If the discount rate is zero no
retail will sell the productat no markup. The highethe discoun rate thelarger number ofetailerswho would be
willing to sellthe products. However, the higher is the discount rate, the sméllerevenuefor the firm from this
channel. Thus, the firm needs have abalance between the two channels by using the optimal discount rate.

The simulator screens which display relevant information aboutss@tgal sales and area/product analysis)
enablethe firm to monitor the sales process and to select efficignicing andan appropriate discount policy.
These screens enablee firm to select the optimal total quantity of products being mar&dtand the allocation
between counties.

Additional efforsthat influencesalesdemandis the invesient in advertising The firm may allocata budget to
ads in TV or in newspapers. The two opt@ns A Yy Tt dzSy OS T¥ pfovidebshds dermRrfidedc&nds ¢
mainly on houshkolds. Newspapers hava long term affectand mainly onretail outlets It is important to note
that in The Green Statethere is only one commercial TV channel, but there are many newspapers. Noj all
newspapers are distributed in all counties but TV is broadcaatl counties. Théargeris the county themore

numerous the number of newspaper types published inathcounty. This situation requireadjustment of

investmentto eachnewspaperand finally,the reductionof price (relative tahe market price) is useless if it does

All Rights Reserved - © Decision Makers Ltd.




Decision Makerg Teachingand ResearcBmulation Tool
Version 3.G; Page35

not receive proper media attention. Thus, if the firm chooses to decrease its product pricing it shendtire
customersare informed through advertising

The affect of sales agesis more complicated. Agenteainlyinfluenceretailers. Their efforts are related to their
salary. AnagenQ galary is a combination effixed payment plus bonus which iperformancebased. Agets use

an Sy 3 A ¥y S S NDarefedehck for Ndir shlary. If thg feel that they are notappropriately compensated

(relative to engineers) the will not put enough efforts in the sales process.

The bonus for agents is basegon the previous quarte® &  anlltiplfed by the percentage of bonus as was
decided by the firm. This amount is divided by the number of agents in the county. Thus, in order to calculale the
actual salary of a sales agent the firm should consider the level &, sh&efixed payment for each agent and the
bonus.

Since sales agents are kriaverse they wouldrather receive appropriate compensation for the uncertainty
involved in sales. Thus, if a sales agent has the option between two sitsd@tiavhich her/his salary is equé#hs
prefers the situation with less risk (i.e. when fixed payment is higher).

One of the major tasks of the marketing manager of the firm is to estimate the risk preferences of the agent$ and
to suggestto them appropriate salary terms,that is an efficient combination between fixed paymentind
bonuses

2.13 Transportation
Final products must be transported from the fithibcation to its stores in each county. Since the firm does ngt
have trucks, tansportation is basedpon transportation contracts with subcontractors. The cost of transportation
contracts is affected by the following:

Cost per day for a truck

The number of trucks used per day

The number of days trucks are used per quarter

ChangestHiat the firm performs to transportation contracts during quarters 2, 3, and 4.

=A =4 =4 =4

The decision variable on which the firm management should decide is the number of days between shipnents
Once this decision has been made, the simulator calculates the nunfbghigments needed for the whole
guarter (basedipon the aggregate quantity needed to be shipped to each county and given the fixed numberjof
days per quarter 90 days). Additionally, the simulator calculates the number of trucks that should be usachn
shipment and the amount of time needed for the shipment.

The transportation calculations are basggbn the following (details are shown in section 3.7.6):

1 The size ofhe trucks in terms of product units that can be loaded on each truck. Standzeditsuckscan
load 100 units of productsifoduct 1 and 2 are equah sizg.
9 The cost per day for a truck (see table 2.21).
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9 Fixed cost of each shipment, regardle$she number of truckaised in this shipment (default value 5,000
zz2).

The targetof the firm is to plan transportatiom such a way that it withinimiz the cost

It is important to note that the average transportation cost is based on both products. Thus, under s
situations the more expensive product may sub&dize less expensive one. Sometimiess more optimal to
build an inventory in a regional store in order to save transportation costs between quarters.

Additional costsincluded intransportatonA & G KS a6 A (i A yiie numiSe6df thucké #s8d pér A
shipment, the longethe loading time of each truck. Transportation subcontractorsaddg I A G A y 3 1
on theamount oftime trucks are waiting to be loaded. The next table details the waiting fee.

Number ofTrucks Waiting Fee
Less 10 trucks No fee

10 to 20 trucks 2%

21 to 35 truck 5%

36¢ 50 truck 10%

More than 50 trucks| 20%

Table 2.20: Waitindee

For example, irthe casewhere the firm uses 22 trucks per shipment, the oatbitransportation costis
increasedby 5% after calculating the costs of all other factors affecting transportation.

The basic transportation costs are basedstart and destination for each shipmerithe following tabldists
the relative costs from each location each region.

From/ to North East South West
North 0.25 1 1.5 1
East 1 0.25 1 2
South 1.5 1 0.25 1
West 1 2 1 0.25

Table 2.21: Relativ@ransportation Costs

In order to get the actual cost per day, the relative cost from the table should be tredtipy the costs per

bme

IK

day. For example, if the cost per day for a truck is 100 zz, the transportation cost per day for a truck fromn the

North to the South will be 150 zz.
Thus, total transportation cost is calculated using the following procedure:

1 Number d shipment * payment per shipment
9 Plusthe number of trucks * cost per day (givéime source and destination)
9 Plus the waiting fee
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It is assumed that each truck perforraach shipmentin one trip. The maximum number of shipments per quarter
is 30.The number of trucks is calculated basagon shipment size divided by truck capacity.

TheQost of ChangingTransportation Contracts

The transportation company assumes that the transportataamtract terms of Q1 (andthe first
guarter of subsequenteach year) ardinding Thus, any changes made to the transportation plan
during Q2, Q3 and (in the first year), 006, Q7, Q8 in the secondear,etc) generates additional
paymens. The costs of increasirtige number of truckss 2,500 zz per truck. The costs of decreasir|g
the number of trucks are 10,000 zz per truck. Details about transportation costs are shown in getalil
in thetransportation cost report.

2.14 Business Information

Business informatio can be received from market reports which can be purchased by the fira quarterly
basis. The cost of each report is 5,000 (zz). The domain manager is authorized to change this price. If ofdere
reports are available in the following quarter. Theoimhation in the report refers to the quarter when the report
has been ordered. A full list afvailablereportstypesare listedin chapter 4. The ordarg ofreports is done via
the following screen whichcanbe@S a8 8 SR FNRY GKS & dzRSy iMarkeSiyfaRS [jzgz8 & NE |

{Ms; Teacher System
TR )
nitialDecisions gy | pates || Decisions | Resuts | Simulation | Reports | Graphs | KBI | Adviser | Help -
Quarterly Decisions |
Simulation Log peeaModenan)

Simulation History | Quarters | Market Information Request [
Market Status l‘l Makel's (2-3)

anels View
v| All Companies Price Values nce for help, double click to activate)

v| Market Shares

\v| Product Inventory

|v| Raw Material Inventory
Hour rates

[v] HR by company

\v| Capital invested

e N f": |v| Bank balance by company Description
ﬁ “- ‘! : — ‘. [v] Average cost production

i ‘ \v| Product quality

Quality Reports v| Sales per agent

3 [V Marketing budget
d Apply

Java Applet Window = -~

Game Time : 2008/11/21 15:57 Current Quarter:1 Simulation Status:Student Counter: 0 Future Bank Balance :4,322,775 Ready
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2.15 Credit and Interest
Bank balance aregeneratal at the end of each quarter @interestis paid at that time If the balance is positive,
the firm ispaid bythe bank. If the balance is negative, the finnustpay interest to the bank.

Positive balancgegenerateinterest paymens of 2%of the total amount deposéd in the bank. Negative balanse
arecharged interest according to the followitaple.

Balance Interest rate
(per quarter)

Up to 100,000 zz 1%

100,000¢ 500,000 zz 3%

Above 500,000 zz 5%

Table 2.23: InteresRates
Interest repors givedetails about the interest paid/received by the firm.

It is important to note that the totabmount of interest which is shown in the P&L report includes interest pgid
from bonds (in quarters when borghyments are performed). The interest arbond is 2% u bonds leved of
5,000,000 zzBondsissuedwith higher leved generateinterest according to the following tahle

Bond level Interest rate
(per quarter)

Up to 5,000,000 2%

5,000,000 10,000,000 3%

Above 10,000,000 zz 5%

Table 2.2: InterestRate for Bonds

2.16 Income Tax
Corporate income tax is paid at the end of eaehryThe taxrateis 36% on corporate profits.
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2.17 Seasonality
Demand in theGreen Statas influenced by seasonality. The weaker quarter is the second one. Quarters onejand
three are considered as average while the fourth quartezossidered athavingpeak demand. Seasonality may,
be changedby the domain manager. The following tab$ows the default values for seasonality. Notatth
value of 1.15 in the third quarter means that the demand in this quarter is 158 than the demand in the first
quarter.

Quarter Coefficient
First 1.00
Second 0.90
Third 1.15
Forth 1.25

Table 2.5: SeasonalityTable

2.18 Inventory Value

The value ofhe finishedproducts inventory is calculated according to the nedrfarice of the last quarter or the
average production cost (theweer of the two). If the average price of the products in the market is lower than the
average cost production, this price is usedtlas referencepoint for the inventory value.flthe market price is
higher than the average cost production, the last one (average cost production) is ugedraferencepoint for
inventory value. If the average cost production decreases, the value of the inventory will be set according tp the
average cost production in the quartém whichthe productswere produced. If the inventory is a mix of last ang
current quarter, the average cost production is a weighted average between the two quarters.

The P&L report includes a specifictsen which refers to changan the inventor @alue. This value may be
positive or negative.

NegativeValue ¢ Thismeans thatthe value ofthe final product inventory (or raw material) haecreased. This
means that part of the products that haveeen sold during this quarter have been produced in the previoys
guarter. Thus, under this situation, the changénwventory is added to theales of that quarter.

Positive Value ¢ Means thatthe value of final product inventorhas increased. This means that part of the
products that have been produced this quarter remain irstock and have not been sold. Thus, this cost shoujd
be reduced from the salesf the current quarter.
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2.19 Capital Depreciation
The vdue of capital is decrease over time due to its usage in the production line. This decrease of value is $how
as depreciation in the P&L report and it is considered as part of the production costs. Depreciation is higher ir
capital intensive technologies.

Depreciationadverselyaffects production capacityin order to compensate fahe depreciation affectthe firm
may invest in capitdbr renovationpurposes Details about this option are given in section 3.7.7.

The amount of capital invested each line at the end of the quarter is the initial capital value at the start of the
quarter minus the depreciation plus the investment in capitélrenovationpurposes Thus, investment in capital
for renovationpurposes onhaffectsthe nextquarter after it has beegompleted

2.20 Share Price
One of the most important parameters, by which the fibmanagement is measured, is theA Nskafedrice

The share price is set according to a model of inveStmehavior, whichsimulates the reaction ofhe capital
marketsto the financial achievements of the firm.

This model has several components according to the following flow

First the average earnisger share (EPS) is calculated, baspdn the total number of quarterthat have been
played by the firm.

Assuming that this average EPS will be generated as an endless stream of profits, its present value is calculat
using the interest rate. This estimation of present value takesactmuntthe value the variabity in the EPS also.
The highethe variability, the highethe negative effect on the evaluation of the present value.

Additionally, the model takes into consideration the trend in the share value in the last two quarters. If this tjend
is positiwe it increases the share valuethfs trendis negative it decreases the share value.

Fnally, the model takes into consideration two other factors. The level of investment in R&D, and the poli¢y of
dividend payments practiced by the fi@anagement. The level of investment is relative to the benefits fror
these investments. The divideagolicy is relative tohow other firms in The Green Stateare treating their
dividends.

=

Details about the share modean be viewd by clickinghe share button in the dividershnd insurance screen.

2.21 Trading Between Firms
The firms inThe Decision Makers simulator may trade wathe another Trading may be fdProducts 1 or 2 or for
IP. Trading $ done using an gline trading mechanism
The trading mechanism works fadlows:
0 A firm which is willing to buy oe#i goods, postsits offerson the trading screen.
U A proposal may be directed to all firms or togesific one.
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The proposal must include the type of ggegProduct 1 , 2 or®. The quantity offered and the prigmint.
When a proposal is directed to all firms, any firnTie Green Statenay see the proposal.

When a proposkis directed to a specific firm it may be viewed only bat firm.

The target firm may answer the proposal, i@gponding to irthe trading screen.

If the proposal was a selling proposal, taeget firm mustindicate its willingness to buy.
If the proposal was aroposalto purchase the target firm should indicate its willingness ®&llsin any caseboth
the price and the quantity should match.

Once the terms areonfirmedwith both sides, the simulator will indicate the parties that they havadea deal.
However, the actual deal will be performed only aftiee simulation.

The following should be noticed regarding trading between firms:

1. Payments are performed in the quartevien the deal has been agreed.

2. Quantities are transferreith the followingquarter.

3. If inventory in the supplying firm is not sufficient, the deal will be adjusted accordingly.
4. Relevant messages will be shown in the adviser screen.

Details about the trading screen can be found in the Tradizngen voice help page.
Please note that as long as the quarter has not ended yet, the deal igehbindingand any of the parties may
changetheir mind.
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2.22 Export

The firms inThe Green Statamay also develogxport activities. Expomnay be tothree target markets, The Far
East, Europe or USA. Unlike ttenditionsin the local market, where firsdo not affect the local price, in the
global markets, the pce of products is given téirms in The Green State This price is published and may be
changed from time to time.

Exportis conductedusing aprocessover 3 Quarters
In the first quarter (quarter X for exampldhe firmconductsmarketing efforts. These marketing efforts include:

1. Setting a competitive price for its produatslative tothe foreign currency. In each markéhere is a different
currency with a difference exchange rate.

2. Allocaing resourcefor marketingto the target market.

3. Settingacommissiorevel foragents in the target market.

The results of these efforts amxpectedorders Please notethat one of the main factors whicimfluence the
level ofordersreceivedis thequality of theproducts Qustomersforeign markets have higher demand for quality
than their counterparts ifhe Green State

At the second stagéx+1), the firm decides how much of these orders it would likdilto No damage is caused if
only partial amount of the orderare filled However, in the long run, if the firm does not supply all thders
received it may affect its ability t@achievemore orders.

The ability tdfill orders isa subsetof the inventory level in the firf @ain storage. Aftefilling the orders, the firm
will be notified as tohow many of the arders have been approved by customers. The gap between supply and

approval may be caused by products withorlj dzI f At e ' i GKAa &adGF3Sz GKS | LI
books as accounts receivable.

At the last stagewhich occurs a@Qx+2, the firm is being paid for thrardersfilled. The payment is according to the
exchange rate between the Zuz and the currency inntaeketto which the goods were soldf the firm chooses
to take outrate exchange insurance hichalsohas a cost, the payment will be according to the exchange rate
the quarter when the order has been approved. It is important to note that, change in the exchangamte
between5%and 10%eachquarter.

in

Needless to say #t, in order toreceivea constant streanof ordersfrom exportactivities, the firm needs to
manage the three stages of expart parallelwith one another Thus, in each quartethe firm mustfocus on
attainingorder, filling orders and colleéhgon accounts

Market Exchangdrate Trend Variability = Product 1Price (zz) Product 2Price (zz)
America 4.0 -1% (+/-)5% 250 200

Europe 5.0 -2% (+/-)2% 220 180

FarEast 0.5 +1.5% (+/-)10% 4500 3800

Table 2.26: Exchandeate Data
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2.23 Insurance

If the firmQ @anagement isrisk-averse, it is recommended that the products in the firm storage and th
equipmentwill have insurance covage Decisios about insuranceare madeonce a yearin Q1 The firm needs
to decide the level oinsurance coveragit would like The insurance is valid only for products in the main storage
and for machines in the production line.

D

The firm need to buyaninsurancepolicyfrom oneof three agents. The next table shows the terms of each agent.

Agent SeltCoverage (Deductable) Premium

1 0 10%
2 100,000 3%
3 500,000 1%

Table 2.27: Insuranc@&erms

The agents differ in théevel sdf-coverageand premiuns. Selfcoveragemeans how much the firm will need to
pay in case of damagdeefore the insurance company pays o&br example, foAgent 1. If the firm pays 100,000
Zuz as a annualfee, the insurance coverdamage up to total cost of 1 million Zuz, and no payment is required
from the firm.

N

On the other hand, in the case Afjent2, the firm may pay only 30,000 Zuz in order to get a cover of 1 million
damage. However, lamage occurs thdri will need to covethe first 100,000 Zunf the damage from its own
resourcedefore the insurance company pays the balance

uz

The decision variables for the firm afeom which agent to buy the insurance and what is level of premiun
paymentdamage The rest is calculated by the simulator.

2.24 Simulation Cost and Limitation
One of the tools which enable the domain manager to contnel simulation course is the cost or limitation of
using the simulator. The domain manager may restrict theukation usagen three ways

Maximum Smulation Limit. The domain manager may set a maximum number of simulations that each firm nay
perform. Once, the firnhas reachedhis number, a messagaforming the firm about this lintiation is displayed
each time the firm tries to rua simulation.

Time Window Limit. Using the time window frame, the domain manager may restrict the simulation time int¢g a
defined time window.

SimulationGost. The domain manager may also set thetamisa simulation run. This cost has two lesjelormal

cost and extra cost. Extra cost is charged during the pna to the end of the quarter. The extra cost policy ig
aimedat prevening playersfrom setingi K SANJ L2t AR®&8 NVMaY8K&¢ a2F (GKS | dzif NI
displayed as part of the P&L report of the firm.
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2.25 Changing Capital Structure

Twoinitial decisiosthat the firm needs tarrive atis the amount of capital to raise and the ratio betwdeneign
capital and equity. These decisions set Thé& NJ#2a structure The capital size and structure has a substantifl
affect on the ROI. If most of the initial capital is foreign capital, the firm may be able to achieve Qligm& its

initial share price i®ow. But in this case, the firm may be at risk of being unable to payitslokind payments.In

the other case, if most of the capital is basggbn equity, the risk of being unable to papckbonds on time is
low. Butif the initial shareprice is hight may be difficult to achieva high ROI.

Starting withQ3, the firm may changgs capital structure. This may be accomplisihetbur ways:

Isstanceof additional bonds
Isstance ofadditional equity
Recaihgbonds ahead of time
Buyback ofequity from stock holdefs)

AP

Issling new equity is unlimited. Buit is important to note that the ROI is related to the number of shareg.
Additionalequity dilutes the origiml stock holdegfs)and damage their chances &xhieve ahigh ROI.

On the other hand, buyack ofequity from stock holders is limited to the restrictithat the number of the firnf2 a
shares will notlip below 50,000 units.

Bonds may alsoébissued or recad without limitation. However, one should remember that all bonds must b
paid by the last quarter played during the simulation.

(D

2.26 Overhead

One of the main costthat is only partiallycontrolled by the firnf @anagemenis the overhead costs. Overhead
costs are related to the number of employees. Overhead costs are gsmrcentages. The next table shows the
overhead cost for each employés type.

EmployeeType OverheadCostsas aPercentage
Managers 50%

Ergineers 20%

QA 10%

LongTerm 5%

ShortTerm 2%

Table 2.28: Overhea@osts

For clarity purposesoverhead of 50% for managers means that the costs of managers should be increased by 509
in order to cover the associated overteda he numbers in the table reféo a new firm with 100 employeesis
the frmQa | 3 SncreaNd the AumSesin the table becomeéarger. On the other hand, if théirm downsizes
the numbesin the table my decrease.
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2.27 Allocation of Products in the Supply Chain
In an ideal worldthe firm is able tdill all of itsorders However, in caseof shortage in the quantity of products,
allocatiors will be made withthe following priorities.

Priority 1: Allocation of products according to binding contréictehe Green State
Priority 2: Allocation of products according to shipment plafitia Green &te.
Priority 3: Export

If the firm fails tdfill all of its ordersan appropriatemessage will appear in the adviser panel.

2.28 Purchase and Sale of Machinery - Technology Change
Starting withQ3, the firm may change its technology, automation level or chaimgde number of machines in
each production line. These changes are limited to the following rules.

The cost of new machimgin accordancewith the production line€ t&chnology

New machiney will be supplied two quarters aftdyeingordered.

The value ofthe machiney soldwill bein accodanceto its valueon the last balance sheet.

In case of technology change change inautomation the costof the change will be basedpon the

difference between the two technologies for a new machine.

1 Production capacity of the production line after the change will be a weighted average of the new ang the
old machiney.

1 Technology change will keffective one quarter after ordering.

1 The cost ofperforming the technology change will be the difference between the cost of the twp

technologies plusn adjustment fee of 10%. The fee will be calculated bagmh the equipmentQalue.

= =4 =4 =4
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3. Applicat ion Windows
This chapter of the user manual describes the different windows of the applications. Quarterly data presgnted
here is for demonstration purposes onldpon loggingin , the simulator will present updated data from the
domain's databasaccording to the user's group. It is important to emphasize that the simulator create3%a 2
"background noise" for the market. Thus, performing a second simulation with the same variables will lead to
somewhat different results.

The screeshots in this manual do not include the browser in which they betngviewed. When activating the
simulator from the Internet, the different windows will be presented as a part of the webpage viewed by |the
browser. References to parts of the screen which related to the browser and not to the application will be
cited specifically.

3.1. Main Window
Upon loggingin (after entering2 Yy Su€siname and password, as described in chapter 1), the user reaches [the
mainwindow of the application. This iee opening screen from which all other options are available.

The main window consists of:

Uppermenubar (with submenusentitled Students, Teacher and System)
Upperbutton line (orange colored)

Simulatoricons for different parts of the simulatigbechnology sales etc..)
Generaktatus Information (on the right side of the screen)

Bottom status bar

=A =4 =4 =4 =4
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Students Teacher System

Menu Technology Dates Decisions Resuits Simulation I Reports Graphs KBI Adviser Help

((Basic Models | Advanced Models |

Technology Quarters Resuits Product

e Decision Makers (2.3)
[ —— ) Panels View
(,7/1 = : | I|I ( Rigth Click once for help, double click to activate)

= — Game Status |
Decisions Production Sales Raw Material Teacher Simulation
' ‘; Current Quarter:2
5
- Current:2008/09/27 13:48
HR Market Info Target :2008/09/15 18:26
'\‘\. G0 gj Selected Panel Description
hab S
Quality Reports

AL

.

Game Time : 2008/09/27 13:48 Current Quarter:2 Simulation Status:Teacher Counter:0  Future Bank Balance :0  Ready

Figure 3.1 Main Window

TheUpper Menu Barallows access to different application windows (including the ones accessible by the Icgns).
The Teaker Menu is blocked for noteacher users.

The next figure presents the Studdvienu
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Students | Teacher System

Quarterly Decisions

Simulation Log nced Models

Simulation History Quarters Results

Market Status

Market Info request _C = /;..
== - _—=

-

Decisions Production Sales

é"‘ i:ﬁ.—‘

Figure 3.2 StudenMenu

The StudentMenu consists of the following options:

Menu Option Function

Initial Decisions Group/company decisions that are to be made@ of the
simulation firm location, technology, Investmenind capital
structure

Quarterly Decisions A window which consists of all of the quarterly decisig
made by the firm

Simulation Log A window which allowsneto view the lassimulation log

Simulation History A window allowinghe viewing of past simulatiordates and
times. Past simulation data can be recovered from here.

Market Status A window which presents the market status basepbn
public information from all firms

Market Info Request A window which allowghe requesting market information
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The next figure presents the System menu:

Students Teacher

System |

Menu Tech

l Basic Models | Ac

Technology

Decisions

ﬁ

Dates
Messages
Company by area table
History

Reload parameters

Production

Y
A5

Figure 3.3: System Menu

The System Mengonsists of the following options:

Menu Option Function

Dates Quartelly dates window

Messages Messages from the domain managderall groups
Company byArea Table A view of the groups according to their firm's location
History Apage presentinghe Green Statls economic history
Reload Parameters Reloads all domain managvariabledo the simulation

The upper button bar(orange colored) allows the user to navigdbetween the different windows of the

program.

The upper button bar consists of the following buttons:

Button Function

Menu Moves the user back tthe main window

Technology Setting technology, firm locatioitial investment

Dates Quarter ending datessite traffic, simulation statusand
running times
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Decisions A view of the firm's decisions made from the first quar|
until present date

Results A view of all simulation results from the first quarter ur
present date

Simulation Simulation screens

Reports Produce different reports about the firm/market status

Graphs Perform awhat if' simulatiors, data analyis

KBI Key Business Indicator View

Advisor View the Advisor window

Help View the inprogram help menu

Simulator lcong; Located in the lefportion of the screen, they allow the user to access the different simulatiq
windows (by double clickinthe appropriate icon). Right clicking an icavill present a brief description of its
window's functiors in the bottom right corner of the window (under the 'Selected Panel Description' caption).

Eachiconis connected to a different simulator screen:

Icon Function

Technology Define technology, firm location, initial investment
Quarters Management ofjuarters and simulation status
Results Results by quarters table

Product Product demand in a given area

Decision Decisions by quarters e

Production Production options analysis

Sales Sales analysis

Raw Materials

Seting the raw materials management policy

Human Resources

Human Resourceanagement

Market Info Marketing and commercial information on the markéice

Transportation Plamingthe transportation method of firr @roducts

Marketing Plamingthe investment in marketing

Quality Factors affecting uplity analysis

Reports Report production

Advisor List of advisors notes and remks following the las
simulation

XY Graph Produdion of graphs from presensimulation/analysis and

basedupon past simulations

Stimulation StatusOn the bottom righthandcorner of the screen the Simulation Status bar describes the curre

simuation status. There are two possible states of the game:

1 Student simulatiorg Students can now perform their own simulations

All Rights Reserved - © Decision Makers Ltd.
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1 Teacher simulatiog The server is waiting for a simulation to t@mpletedby the Domain Manager

When the simulation is fouhin the latter statestudents cannot perform their own simulations or change the
firm's decisions. In this state, the Domain Managerst perform a 'final' simulation which sgthe results for this
guarter, advancing the game to the next quarte

3.2. Status Bar
All simulator screeshave two status bars:

1 ApplicationSatus Bar (at the bottom of the application windowthe upper of the two)
1 Browser Status Baya part of the brovger user interface

oo ¥ e NEERST EEV - ‘ _— -— g

T Internet based business simulat
AY -
Game Time : 2006/11/1118:32 Current Quarter:2  Simulation Status:Student  Simulation Counter: 0

\ Upper Status Bar
Lower Status Bar
A /

& | Applet bgmain/BGMain started

| & UserManuel

[ G] DecisionMakers-User. .. /3 Business Game Demo ...

Figure 3.4: Status Bar

The ApplicatiorSatus Bar, which is a part of the active windgwalways appears @treen and consists of the
following information:

Game TimeThe current date and time set by the server, not affected by the user's computer.
Current Quarterof the simulation.
Simdation Statuscan be found at Student or Teacher states (as described in section 3.1).

Simulation Counter:Counts the number of simulations made by the group in the current quarter. The courjter
drops to zero every new quarter.

Future Bank BalanceéAn estimation according to the last simulation made by the usethe end of the current
quarter according to the user's decisioridhis iiot the bank balancat the beginning of the current quarter

Future Bank Income anly estimatedbasedupon the user's decision

Theactualbankbalance is set only after a final Domain Manager Simulation.
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Messageg, The right side of the status bar is dedicated to messages regarding simulator status and errors. Wher
no errors have occurred duringge simulation or connection tthe server, the status bar will show 'Ready’. Whern)
an error has occurredan appropriate message will appear, directing the user to the simulation log (accesgible
through Student> Simulation Log).

4

The browser (MS Internetxilorer) status line can be activated (if not already onscreen) from the browser's me¢nu
by pressing/iew -> Status BarMessages regarding server communication or activated simulations appear injthe
browser status bar as well.

If at least one of these stias bars does not appear, perform the following steps:

1 The computer screen's resolution's is less than 10Z88. Set the resolution to a minimum of 10X468.
9 The browser screen has more toolbars than the default option.

; Buzinesz Game Demo version - Microzoft Internet Explorer,

: File Edt ‘iew Favoites Toolz Help

H - — i »
e Back - > Iﬂ |EL‘ l\J ’ ) Search ::\? Favorites {‘;{ ; Address |f§j hittp: 4w decisionmakers. biz/Dema/

[ = = I

Figure 35: BrowserDefault Toolbar Setting

Figure 3.5 presents the default toolbar settinfpr the browser (without additional addns such as Google
Toolbar), allowinghe proper use of the simulator without the use of the browser scrollbar.

MS Internet Explorer VersionOrandhigherrequires additional setting of the status bar,
described in chapter 1

=
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3.3. Technology, Location and Capital Structure

The Technology Decision window allows the user to select the production technology and capital structure.
decisions are the initial decisions of the simulation, and can only be changed later in the game under c
limitations.

Changes that can be made in this window:

Before thebeginningof the first quarter (or during the first quarter, at Domavianager's discretion), changes carn
be made to Capital Structure, Technology type and number of production line machines.

At the second quarter of the game, no changes can be made.

From the third quarter and forth, changes can be made to this windowréssing theChangebutton.

Students Teacher System

Menu I Technology I Dates I Decisions I Results I Simulation I Reports I Graphs I KBI I Adviser I Help -

Show data in table
Technology, Location & Capital Structure

Company Number : 1 User Name GroupA

Company Location [North [+ ]

User Email GroupA@decisonmakers.biz

Production Line No 1 Capital (zz) 15,000,000 Foreign Capital Ratio ——:
Production Line No 2 Capital (zz) 3,000,000 Number of Shares =
Cash — Share Value 40

()

Line 1 Technology Type (1,2,3) Line 2 Technology Type (1,2,3) 1

Labor intensive technology (® Labor intensive

technology

tal int

) Capital intensive technology () Capital intensive technology

[L]

Line 1 Machines

Line 1 Automation Level (1,2,3)

i Low automated technology ® Low automated tec

[N

Line 2 Automation Level (1,2,3) 1

chnology

[T

Line 2 Machines

d technology ' Medium ma

@) Mediur 1 technology

_} High automated technology {_} High automated technology

| Save | | Change

Game Time : 2008/09/05 22:02 Current Quarter:1 Simulation Status:Teacher Counter: 0 Future Bank Balance :0 Ready
Figure 3.6: Initial Decisions: Technology Type and Capital Structure
Parameters under the user's control:

Company Name will appear on all company reporggp to 30 charactens
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Company Locatiorg can be one of the far counties ofThe Green StatgNorth, West, East and South). Eacly
county has its different attributes and properties, which can be viewed through the history file.

E-Mail ¢ This is the address to which @alicominge-mail rom the Domain Managewill be sent.

Production Line Capital (Line N. X)The value of investment to be raised according to the technology type and
automation level chosen by the user. This variable is calculated automatically. Table 3.9 in 8haesents the
cost of production line machinery according to different technologies and automation levels.

Cashg The amount of monewith which the firm is willing to begin the simulatiorThe sum of the cash and
production line investments is thetal investment the firm is willing to raise at the beginning of the first quarter

Foreign Capital Ratig The percersge of foreign capital of the total capital the firm is willing to raise. Foreign
capital is raised through bonds and is to li®ight backon four set occasions: the end of the second, fourth, sixt
and eighthquarters (Evensix inrrgame months, a quarter of the initial value on each occasion). The remainjing
capital is raised through shares. The number of shares is conss&i00, setat the beginning of the gamé&he
interest rate for bonds is 2%iskess market intereswhich is the first level of interest given by the baike rate
of interest is valid for bondsp to 10,000,000 zz. Bend that, the interest increases accordingth® investment
size, at a rate of 1% for every millichz. The increment is performed for complete amounts only (thug
10,000,001¢ 15,000,00Zuzwill be chargedaninterestat a rate of 3%, from 1500,001and upg 4% and so on).

The interest rate is for the entire investmeqnot only forthe preceding leve{the 3% will apply for all 15,000,000
Zuy.

-

Production Line Technologg Possible choices in this field ate2 or 3. A choice of 1 represents a technolog
which is labor Intensive. A choice of 3 represents a technology whiapitalintensive. A choice of 2 represents
a technology which ibalanced betweerboth capital andlabor. The choice gfroduction line technology affects
both product quality and the rate of pollution generated by production. Bear in mind that a capital intens
technology may lead to better product quality but at a higher energy consumption rate. Further informa
concerning the affect of technology types on costs can be found in the hiatfites.

ve
on

Production Line Automation Level Possible choices in this field are2,,or 3 representing different levels of
production line automation levels (1 being the lowesttomation level and 3 being the highest). Automatior
levek affect the amount of malfunctions in production lines and prodactsistency Higher automation levels
result in fewer malfunctions andan overall higher product quality level,ub also lead to higher energy
consumption. Further Information regarding the affect of automation levels on costs can be found inchlstgr
files.

Initial Share Value; Share valueis derived from the amount of raised capital. Share value is calculayethe
amount of capital raised (not including foreign capital) divided by the number of shares (50,000). For Exarnple,
3,000,000zz were invested in the production lines (both Bfoduct 1 and 2), and another 1,000,000 zz wer
invested as an initial lmk balance. 50% of invested capital is foreign. Thus, the price of a single share woujd be
(4,000,000 X 0.5)/50,000 = 40 zz. Bond returns would be a quarter of 2,000,000 zz in each payment, plus tr
appropriate interest rate.
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Production Line Machineg Ths field represents the number of machines in each production line (1 or 2)
change of the default value in this field (1) will result in an increase in foithuction capability and production
line capital to be invested. The maximum number of mackitieat can be useth a single production line (for
product 1 or 2) is 9. The number of machines can be chang@d ahd beyond.

After selectingtechnology type, location andapital structure, presssave to save your decisions.

DuringQ3 and beyongall of these decisiongxXcept the firm's location) can be changddr(an appropriatecosy.
Furthermore,the investment in capital can be increased by investing in furgreperty. Investment improperty

is adled to production line capital, decreasirtge loss of value tdhe production line over time. If changes are
made to the initial decisions, they will appear in brackets.

With greater financial leverage, the risk also increaseth the firm returningits bonds on
time, but initial share value decrease allowing forhigher revenue on capital.

M/

Screen Features Function

Save Save the current firmQ d@ecisions (regarding technolog
type, capital structue, etg

Change Charges capital structure or production lines
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3.4. Quarters and Sessions
The quarter management table allows the user to viemwhich quarter is the simulation its statusand the
currentactivity in the site.

Students Teacher System

I Menu I Technology I Dates I Decisions I Results I Simulation I Reports I H->Y I KBI I Adviser I Help -

Quarters and Sessions

DecisionType Date Status \ el te 1 3 I
Initial Decisions 2007411713 00:09 Done - R sclciiNaen e dote
Quarter 1 (Winter) 200712106 17:54 Current Format(ww/MM/dd HH:mm)
Quarter 2 {Spring) 20071 2/07 17:54 Pending
Quarter 3 (Summer) 2007/12/0817.54 Pending
Quarter 4 {Fall) 2007112/0817:54 Pending
Quarter 5 (Winter) 2007M1211017.54 Pending ’ Set current quarter f
Quarter 6 {Spring) 20071211 17:54 Pending
’ Save I
‘ Add Quarter [

Show Sessions

4

Domain Activity

Group Last Log in Last On-line sim | LastOf-line sim | Sim Count | Stock Price | Change % Students Simulation

1 20071126 23:20 |2007/11/26 14:04 (200711726 14:21 |11 1425 k=

2 2007111112 21:44 2007/11/1200:23 |59 158.66 Current quarter :1

3 0 0.0 E

4 0 00 ame Time

5 1] 0.0

B |2007/09/11 16:27 0 0.0 Current:2007/11/26 23:16
Target :2007/12/06 17:54

-~
Game Time : 2007/11/26 23:15 Current Quarter:1 Simulation Status:Student Counter: 0 Future Bank Balance :0 Ready

Figure 3.7: Quarters and Sessiofable

On the topleft-hand corner of the screen appears the Quarters and Sessions table, stating the ending time
date of each quarter and its status. Finished quarters appear as ‘Done’, while future quarters apgeEanding.
Changes to this table can be performed only by the Domain Manager. On the bogbtshand corner of the

screen appears information regarding, simulation status, current quarter, the simulator's current date and
and ending time of theurrent quarter.

On the bottom lefthandcorner of the screen appears the activity pag@here activity information regarding the
different groups can be viewed:

i Lastlogin date and time

I Lastdate andtime an online simulatiomvasperformed.
1 Lastdate andtime an offline simulatiomvasperformed.
1 Number of simulationsonductedin the current quarter.
1 Share price according to the last simulation made.
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1 Change in share pricag aperceniagé of the previous quarte.

If smulation times have been restricted to certain sessions, those can be viewed by pressing 'Show Sessions

Screen Features Function

Show Sessions Show sessions for running student simulations.

Performing an offline simulation whemaonline smulation hasnot recently been
performedmight cause your simulation to take into consideration market data W
is no longer updated.

m'(/
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3.5. Quarterly Decisions Window
The Quarterly Decisiongablesummarizes albf the firmQ decisionsn each quarter. Variables in this table update
directly from the different simulator screens. Changing data directly in the tapksswordprotected

Students Teacher System

I Menu I Technology I Dates I Decisions l Results l Simulation I Reports l XY l KBI l Adviser l Help -

Quarterly Decisions for Group:1
Current Quarter : 1

# | Quarter#! | Quarter#2 | Quarter#3 | Quarer#4 | Quarer#s | |  SelectedVar Description

Lu]» |

Price for product 1 Narth
Price for product 1 East
Price for product 1 South
Price for product 1 West
Price for product 2 North
Price for product 2 East
Price for product 2 South
Price for product 2 West

Quantities

Total production for product 1 11 16,000
Total production for product2 || 12 [31,000

550
500

510
261

@ ||~ o= |w|r

2501

Shipment product 1 North 13 10,000

Shipment product 1 East 14 [10,000

Shipment product 1 South 1500

Shipment product 1 West 16 10,500

Shipment product 2 North 17 [16,000

Shipment product 2 East 18 |0

Shipment product 2 South 19 |0

Shipment product 2 West 20 (16,100 _

S hd

<« I [ »]

Refresh i Save J l Copy ‘

‘ Desc ‘ ‘ Txt

Game Time : 2007/11/09 11:31 Current Quarter:1 Simulation Status:Student Simulation Counter :0  Future Bank Balance :0  Ready
Figure 3.8: Quarterly Decisioriable

The Table can be dpted by pressing each cell separately. This action updates only the local comgumegmot
the server. Only by pressing 'Save' new values are saved to the DSznaén.

Clicking the 'Refresh’ button refreshes the table from data stored on the DoBaaier. This action will overwrite
any new data written to the local computer unless they have been saved to the D&araar.

In order to speed up the process, all decisions from the previous quarter can be copied to this seledbing
'‘Copy. After copying previous decisions, changasbe saved using the 'Save' button.

On the top line of each column appesaa date and time- the last time a change was made to this quarter'
decisions. This field cannot be changed manualtyiamwpdated automatically according to the user's actions.

7

Clicking the 'Desc' button will provide a brief description of the chosen variable on the right side of the screen

Pressing "Txt' will present the current table as an HTML file that can bewided1SExcel or other worksheet
applicatiors. A detailed explanation on exporting data to Excel is given in Chapter 4.
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Screen Features Function

Refresh Reload server data to the local table

Save Save current local table data to the Domaserver

Copy Copesthe previous quarter's decisions to the currestreen
Desc Presens a descriptiorof the variable currently chosen

Txt Exporsdata to an HTML file
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3.6. Quarterly Results Window

The quarterly results table summarizes all of the qudytsimulation results for current and past quarters. Data i
this table cannot be changed. Results presented here under past quarters are the gbshé Teacher's
simulations. If no simulation was performed by the user sincénjothis quarter willshow the lastonline
simulation performed

Students Teacher System

I Menu l Technology I Dates I Decisi I‘ Result: ]I Sil { l Reports I X->Y I KBI I Adviser l Help -

Show results table

Quarterly Results for Group:1
Current Quarter : 1

| # Quarter #1 Quarter #2 Quarter #3 Quarter #4 Quarter #5 QL Selected Var Description
Data date and time 0 [2007/11/08 2..

Sales (z2)

Sales for product 1 North 2

Sales for product 1 East 3

Sales for product 1 South 4 0

Sales for product 1 West 5 [1,002,660
Sales for product 2 North 6 531,396
7
8
9

MD

1,028,600
96,500

Sales for product 2 East 0
Sales for product 2 South 0
Sales for product 2 West

512,455

Faulty Products

Faults Returned Product 1 11 139
Faults Returned Product 2 12 /909
Shipment

Shipment product 1 North
s

Shipment product 1 West_
Shipment product 2 North
Shipment product 2 East
Shipment product 2 South

[«

| Refresh ‘ ‘ Desc l l Txt ‘

Game Time : 2007/11/09 19:34 Current Quarter:t  Simulation Status:Student  Simulation Counter 0 Future Bank Balance 0 Ready
Figure 3.9: Quarterly Resulf&able

Clicking the 'Refresh’ button will reload data from the server.

The top line of each column details the date and time of the simulation preseémteds quarter.
Clicking the 'Desc' button will provide a description of the chosen variable on thesiaghof the screen.

Clicking the "Txt' button will export all table contents to an HTML file, usable undeExgis and other
applications. A detailed Explanation exporting data to MS&Excel can be found in chapter 5.

Screen Features Function

Refresh Reload server data to the local table

Desc Displag a description on the variable currently chosen
Txt Exporsdata to an HTML file
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3.7. Simulator Windows

The smulator windows allow the user to analyze and set policies in diffeaeaasof the firm's management.
Every window representa different field of company policypfoduction, marketing etc). Updating the different
simulator screesalso uglates the Quarterly Decisions table and vice versa (the tables are interlinked).

All simulator windows contain the following buttons:

1 Rung Activates the simulator based on the user's decisions and &ptihe different screens.

1 Clearg Performs two ations: 1. Clears the last simulation's log (accessible through the 'Students' meng).
2. Reloads all other group and market data from the server. Normally, all data would be reloaded ofly if
the simulation performed is the first since lgigg inor the user has stated so specificalgxglained
below).Clicking 'Clear' performs a simulation as if it is the first simulation performed sirgiedag

These buttons are available on all simulator screepegessing 'Run’ (on any screeq
activates the simulator and updates the results on all screens.

m(/

If one or more variables are missing fible proper running ofthe simulation¢ an appropriate message will
appear, stating which variable is missing. The user can eiteertithe missing variable or press the 'Save' butto
in the Decisions window. This action will enter 0 as the default value.

-

Under these buttons, there are two additionaptions - check boxes - which change the way the simulatids
performed:

Reload other groups' data before simulatigrwhen selected the program reloads other groups' decisions fronj
the server before running the simulation. Whele-selected the simulationduration is shorter butall changes
performed by other goups are ignoredWhen a user logs in, all updated server data is loaded into the applicatjon
(even if this option isde-selected. When selected smulations are defined as dine, otherwise they are
considered ofine.

Bear in mind:Performing a simulation costgame money (zz). The number of simulations available in a single
guarter may also be limited. Both of these variables (cost of simulation and simulation limit) can be controlled by
the Domain Manager.i®ulation costs appear as part of the firm's financial reports.
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3.7.1. Product/Area Ana

The Product by Area Analysis window allows the user to choose the firm's policy regarding Product pricin

lysis

guantities in different counties. The window allows selectim®etween areas and products.

Students Teacher System

Product / Area Analysis Product: IZIZI Area: [North  |+| Product/Area analysis
Price Quantity Init Quantity Revenue Total Sales View '
1010 F Product/ Area demand curve 1000.0 5,710 24114 5,710,000 - )
I Production View
g0s | Raw Materials
GOG Salaries & HR
Target price 1 :UDDE Visitor 103,010 - 7
Transportation
404 Shipment 25:0005 Price Survy (avg)  302.48 !
Sales (Q) 5,710 Price Survy (std)  122.95 EaptalE Uiy
0 Initial Inventory 24,114 Good Quality 0% Marketing Efforts
0 a End inventory 18,404 Average Quality ~ 100% Dividend & Insurance
i 1152 2304 3456 4608 5TED Total Sales (z2) 5,710,000 _ 0% E
| Run | | Clear |
Reload other groups data before simulation

il

Game Time : 2008/09/05 22:37 Current Quarter:1

Simulation Status:Student Simulation Counter :0  Future Bank Balance :-5,783,949

Figure 3.10: Product by Area Analysis

The user can change three variables to affect the firm's policy:

P ¢ Price of product to be paid by consumer for one unit of the product.

Q ¢ Thequantity of the product to be kipped to this area oThe Green Statdof total company inventory).
Discount¢ The percentage of discount given to retailers for selling the firm's products at their stores.

Using this windowthe firm can affect the revenue in a givanea. Affecting one area also affects other areas ¢
The Green Statdsinceproduct inventory is limited). Thus, earning maximum revenue from a single area might
be the optimal company policy (since revenue from several areas could eXceed

After performing a simulatioq the following data appeaon the screen:

Initial Inventory ¢ The initial size of this product's inventory, available in this area at the beginning of the quart
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Endng Inventory ¢ The final inventory of this produetvailable in this area after all sales have been made in tljis
quarter.

Sales (QX The number of units sold of this product in this area during the simulated quarter (Both by the difm
store and retailers).

Total Sales (zz) Total income made from sellinthis product in this area (in zeg. This field represents sales
madeboth in the firmQ store andat retail outlets.

Shops sales (zz)lotalincome made from selling this product in this area (ineguby retailers alone.

Visitors ¢ The numbe of visitors that were interested in a product in a given area (only in the firm's store). This
number is the potential number of customers buying through the firgtore.

Price Surveyg A surveythat was performed regarding the price customers would wiling to pay for this
product. The average price and standard deviation of the survey are given.

Quality Surveyg The same survey alseviewedthe customer'sopinion of the product's quality. The numbers
marked in green, yellow and redpeesent the percentage of customers ratitite quality as Good, Average or
Badrespectively

The data table presents a line for every simulation made. On eaclttisimer price, quantity sold, and quantity
available for saleand total revenue are presented.

The graph (on the left side of the screen) displays the table's data as either price and quantity or revenug anc
guantity, every simulation is presented as a point on the graph (sestfrbom pricing to revenue by clickirthe
'‘Show Revenue' check box below).

The simulation panel (on the bottom right) presents data fromrtiast recent simulation

In order to decide on a policy resulting in steady revenue, one should pay attention to the ratio between avgrage
survey véue and the rate between buyers and visitors. The next scheme presents the different states availabl

D
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Stable customer group. | Unstable customer group.
Non competitive price | Non competitive price

Stable customer group. | Unstable customer group.
Competitive price Competitive price

and average survey price

Rate between firm's price

Rate between visitors and buyers

Figure 3.11: Customer Stability and CompetitiReicing

The vertical axis represents the rate between the firm's price and the sureegmsage price. Anyertical

movementrepresentsa change from a competitive price to a roompetitive price. Théorizontal axis identifies
the rate betweenstore visitors and customers. Any movemeot the right means a state wherthe number of
customers isiot stable and is subject to chang€he general rule isa firm is betterpositionedwhencloser to the
bottom left-handcorner. The firm's condition is wonsedwhen being placed closer to the top righandside.

Revenue should be planned to bring a Idegn stable income rather than a shq
term 'boost'.

WK

Clickingpreferences allows the user to view the customers' product preferences. A detailed explanation on
window is given in section 3.31

3.7.2. Total Sales View

The Total Sales View window presents all product sales on all areas. This window allows the user to char,
price of products in each area and the number of products transporteddadtsee the influence these variableg
have onthe number of units sold and total revenue.
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Students Teacher System

Total Sales View

Product/Area analysis

Product 1 Morth East South West ;
Price 1 000p= fij == o= i = otal Sales View
Shipment g 2 = = = [
25000 0 Ui 0 Production View
Sales(Q) 5,710 0 0 !
Sales(zz) 5,710,000 0 0 Raw Materials
pucdict2 Salaries & HR
Price 224.9 499,91 549 500 }
Shipment 200 o o= o= Transportation
Sales(Q) 200 0 0 '
Sales(zz) 44,979 0 0 Capital & Quality
Visitors Production{Q)  Sales(Q) Inventory({Center) Inventory(Stores) Marketing Efforts
Product 1 232,525 24114 5,710 0 18,404 Dividend & Insurance
Product 2 310,911 6,310 200 15 0 _ |
Groups Trading
Total sales(zz) 5,754,979 Product 2asRMfor 1 6,095 EAECH
| Run | | Clear
Reload other groups data before simulation
Game Time : 2008/09/05 23:06 Current Quarter:1 Simulation Status:Student Counter: 0 Future Bank Balance :0 Ready

Figure 3.12: Total Sales View

This window also presents the planned production for each product and the actual amount produced and
Inventory not solgwould appear either agventory & A N Q)dor irvén®rijdFetail outlets. Whether it has

already been shipped to the different shopsnot. This Inventory can be soid subsequentuarters.

Other important information that appears on this window is the numbeunits of Product 2that were used to
produceProduct 1. Agreviouslystated before, the production of 4 units Bfoduct 1 requiresone unit of Product

2. Thus, the decision to produ@eoduct 1 involves the amount ¢foduct 2 not sold.

inventory.

Trading betwea firms or exporting products requires a proper quantity in the fin
inventory. Products bought from other firms will also Iensferred to your

N>
L
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3.7.3. Production View
The Production View Window allows the user to perform severadyction related decisions:

1 Plan the production line.

1 Decide whicthuman resource$o station at the production line andow to manage theshifts (first, second or
third).

1 Setting the maximum number of products to be manufactd.

Viewingthe results ofthe decisions after running the simulation.

1 Examiingthe efficiency of the firm's production line.

=

Figure 3.13: Production View
The decision variables in this screen are:

1 The number of workers to be stationet the production line by shifts and products.
1 The number of quality assurance personal that are to be involved in the production.
1 Amount of products to be manufactured (for the entire quarter).
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