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SECTION 1: OVERVIEW

You ate about to embark on an eXcCitinfurney in the wotld of experiential learning. Beat The Market
(abbreviated BTM) is an interactive on-line simulation game that will help you learn economics and
develop management skills in a new and exciting. This is accomplished by giving you the opportunity
to apply economic concepts and business models in a decision-making setting to achieve the objectives
of the firm. In the game you will have the opportunity to O r 01 € P tbpdeyeldmanag@nent
executive and recommend up to 8 critical investment decisions described below in Team Structure,
Roles & Responsibilities. The learning objectives of the simulation experience are to:

1. Apply management skiolfl sdibryecheirrsgg dm a fsiirmmd.
CCOflOl’Ily.
2. Understand the o0big pictured6 of managing a f

to deliver outstanding business results.

3. Learn the difficulty of making short & long run decisions in view of uncertainty and the importance

of prudent risk taking.

4. Effectively using financial information to make key decisions for capital and expense spending to

improve revenue and costs.

5. Practice the strategic management process and enhance critical thinking skills.

6 . Have fun competing against your peers and | e

The mechanics of playing the game are very simple. As part of a student team you compete against
firms in a simulated market that are managed by other student teams in the competition. The program is
menu-driven and requires very little explanation. The general process is to enter your firm's operating
decisions for a given quarter. Then, in the contest game, you will advance to the next time quarter when
the | NSTRUCTOR intl&idnénactbidadcs t6 thetsgacHied schedule that will be given
to you. You must make sure your decisions are made and saved before the specified execution times.
(Note: in the practice game, before the contest starts, you will be competing against computer managed
tirms and will be able to execute the game by yourself after you enter decisions.) After each execution ,
the simulation evaluates your decisions relative to the competition and generates a set of reports that
show how well you are doing. You are given a performance rating between 0 and 100 percent based on
your profits compared to the best firm.
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There will be 4-5 members on each team responsible for 8 high level decisions. Each board member will

be responsible for assessing their specific area and discussing the results at each board meeting.

Determining the process to make your short and long term decisions is critical to the outcome. Each

board memb er must come prepared to discuss their re
of other board members.

President

1. Leads the management board meetings and builds an effective team and decision making process.

2. Ensure development of company mission, objectives and strategic plans.

3. Ensure all tactical simulation decisions are entered on time.

4. Spokesperson for the company and gives the summary presentation with selected team members at
the final judging of the competition.

5. If no VP of Research & Development, the President is responsible for the Product Development
investment decision.

V.P. of Finance & Management Board member.

1. Recommendation & achievement of financial objectives.

2. Assessment & impact of General Economy and Industry.

3. Evaluation and forecast of cash flow and profitability.

4. Recommends tactical oO0simulation decisionso f

V.P. of Operations & Management Board member.

1. Recommendation and achievement of Operations objectives.

2. Assessment of plant capacity utilization, productivity, and cost efficiency.

3. Recommends tactical simulation decisions for production level, process improvements and training
investments.

V.P. of Marketing/Sales & Management Board member

1. Recommendation and achievement of sales objectives.

2. Forecasting of sales both short term and long term.

3. Evaluation of company and competitor pricing and advertising.

4. Recommends tactical simulation decisions for price, advertising and e-commerce.

V.P. of Research/Development & Management Board member.

1. Recommendation and achievement of new product goals.

2. Support forecasting of sales for short and long term.

3. Evaluation of the effectiveness of Research and Development spending.

4. Recommends tactical simulation decision for product development spending.
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SECTION 2 DESCRIPTIONOF GAME DECISIONS

The purpose of this section is to desctribe the game decisions and their effects on the firm in the
simulation. The decisions, based on their impacts on the firm, are placed into two broad categories:
demand and supfilye demand decisions affect, directly, the quantity of units demanded and the
revenues of the firm whereas the supply decisions affect the production and costs of goods.

The DECISION ENTRY FORM, (Figure 3.1) accessed from the main menu by clicking DECISIONS,
lists the demand and supply decisions. At the start of each new quarter, the decision values are the same
as those from the previous quarter. It is up to you to decide to change the decisions or keep them the
same as last quarter.

Figure 3.1: Sample Decisions for Quarter or Quarter 1
Enter Decisicons for quarter (1):

Demand Decisions: ‘iew Decision Graphs

-1

Price:

Produc lopment:

E-Commerce Enhancement

Supply Decisions:

e
pooos |
T
TR
—
flooos |
re—

SAWE Decisions

View Decisions For Quarter: 1 ~|| Go

The demand decisions ate price, advertising, product development, and e-commerce enhancements.
Each decision and its impact on the firm are explained below.

Price

The price is the dollar amount you are asking your customers to pay for your product. In quarter 1 it is
listed as $75.11 unless you change it.
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In general, if you raise price you should expect to lose some customers (assuming your competitors do
not raise price). How significantly a change in your price will impact firm demand depends on the
market structure and the price elasticity of demand. Clicking the information button next to the price
decision (Fig. 3.1) will give you the PRICING INFORMATION screen (Fig. 3.2).

You are given the price elasticity from last quarter. For example, a price elasticity of -2.86 means that a 1%
increase in price will decrease quantity demand by 2.86%; or lowering price 1% will increase quantity
demanded by 2.86%.

The price elasticity is a useful tool to forecast demand. As an example, suppose the firm was considering
lowering price from $75.11 to $72.11, which is a decreaget%. The percent change in quantity demanded
is equal to the percent change in price times the elasticity value. Using the price elasticity of -2.806, the
expected percent change in quantity demanded would be 11.4% (-4% x -2.80).

Figure 3.2: Making pricing decisions

Price Info
Market Price Last Quarter:
Estimated Price Elasticity:
Marginal Revenue:
Marginal Costs:
Arerage Total Costs:
Average Variable Costs:

Decisio
ice

@ marginal Revenue [ Marginal Cost

549.00
548.00
547.00
546.00
545.00
544.00 -

Quarter

Remember the price elasticity could change from quarter to quarter. Price elasticity depends on a
number of factors in the game, including:

Competitiveness of the market reflected by the number of rivals
Price level (a higher firm price will increase elasticity)

Advertising and e-commerce enhancements relative to the competition

SN

Product quality affected by product development expenditures

[ —@
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W’ Macroeconomic conditions (growth versus contraction)

“W»  Other economic factors such as changing consumer preference, demographics, etc.

Studying the market research reports in the game will help you assess how these factors are changing.

The impact of price on revenues is measured by marginal revenues. In this example, the marginal
revenue (MR) for last quarter is reported as $38.67. This means a one unit increase in quantity
demanded will increase revenues by $38.67. The marginal revenue depends on the price elasticity of
demand. As the price elasticity increases (becomes more elastic) the marginal revenue increases and
becomes closer to the firmbds price.

Costs should be considered in setting price and are reported in Figure 3.2 for last quarter. If the price
you set does not cover the costs of production, it is not possible to make a profit. In this example,
average total costs last quarter were $38.67. If this does not change, then a price below $38.67 will
cause the firmds profits to be in the o6redd (ne
variable (AVC) and marginal costs (MC), are discussed with the supply decisions: production, process
improvements, plant size, and training (Fig. 3.1). An itemized listing of the costs of the firm is given in
the Profit Report and explained in Section 4 0D

The BASIC STEPS TO MAKE A PRICE DECISION is given at the bottom of Fig. 3.2. The general
rule in economics is to change price as long as the marginal revenues (MR) exceed the marginal costs

(MO).

Advertising

Advertising expenditures will affect a firm's demand as customers become more awate of the product
and its advantages. (Advertising is not permitted in the perfect competition market structure).

Clicking the information button next to the advertising decision (Fig. 3.1) will give you the marginal
impact of advertising on demand from the prior quarter as shown in the ADVERTISING
INFORMATION screen (Fig. 3.3). Given a marginal impact of 12.2 means a hundred dollar increase
in advertising from $3000 to $3100 would be expected to increase demand by 12.2 units. Be cautious.
Advertising is subject to the laws of diminishing returns.

The degree to which advertising will increase demand depends not only on the level of advertising but
the nature of the market, the amount your rivals spend on advertising relative to your own budget, and
general macroeconomic conditions. Studying the market research report in the game will help you
assess these conditions.

It is important to compare your advertising bud
example, if you increase your advertising budget 5% but your rivals increase their advertising 15% you
may lose customers!
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Figure 3.3: Making advertising decisions

Advertising Info
Average Market Rdvertizing Last Quarter:

Marginal Advertising Impact {(units/5100):

O Avg. Market Advertising O Your Advertising

$3,000.00
$2,500.00 -
$2,000.00 -
$1,500.00 -
$1,000.00 -
$500.00 -
$0.00 -

o
Quarter

The BASIC STEPS TO MAKE AN ADVERTISING DECISION is given at the bottom of Fig. 3.3.
The general rule in economics is to change advertising as long as the marginal revenues (MR) exceed the
marginal costs (MC) of both the advertising and the extra production needed to meet the extra demand.

Product Development

Expenditures on product development will improve the quality of the product, making it more suited to
the needs and wants of the customers.

Improving quality takes time and is a long-term investment. Demand for your product will increase as
resources are allocated to development. Be cautious. Development expenditures are subject to the law
of diminishing returns.

Clicking the information button next to the product development decision (Fig. 3.1) will give you the
marginal impact of development on demand from the prior quarter as shown in the PRODUCT
DEVELOPMENT INFORMATION screen (Fig. 3.4). Given a marginal impact of 9.7 units per hundred
dollars means that a hundred dollar increase in product development from $3000 to $3100 would be
expected to increase demand by 9.7 units.

The degree to which product development will increase demand depends on several factors, including:
the nature of the market, the historical pattern of your development expenditures (a consistent pattern
is most effective in the long run), and the development budgets of your rivals relative to your own
(unless you are a monopolist).
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Figure 3.4: Making product development decisions

Product Development Info
fverage Market Product Development Last Quarter:

Marginal Product Development Impact (units/75100):

Basic Steps To Make A Product Development Decision:
ull

@ Awvg. Market Product Development O Your Product Development

$3,000.00
$2,500.00 -
$2,000.00 -
$1,500.00 -
$1,000.00 -
5$500.00
50.00 -

o
Quarter

The BASIC STEPS TO MAKE A PRODUCT DEVELOPMENT DECISION is given at the bottom
of Fig 3.4. The general rule is to increase development expenditures if the estimated marginal revenues
exceed the marginal costs in the long run.

E-Commerce Enhancements

Doing business on the net is becoming an effective way to attract more customers. E-commerce
includes having an on-line store, providing on-line services, web marketing, email marketing, and
Internet payment. E-commerce enhancements will improve your website design, helping you meet the
needs of your on-line customers and dealing more effectively with issues such as credit cards, shipping,
and security.  (E-commerce enhancements are not permitted in the perfectly competitive market
structure).

Clicking the information button next to the e-commerce decision (Fig. 3.1) will give you the marginal
impact of e-commerce on demand from the prior quarter as shown in the E-COMMERCE
INFORMATION screen (Fig 3.5).

The degree to which e-commerce will increase demand depends not only on the level of expenditures
but the nature of the market, the amount your rivals spend on e-commerce relative to your own budget
(unless you are a monopolist), and general macroeconomic conditions. Studying the market research
report in the game will help you assess these conditions.

[ —@
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Figure 3.5: Making e -commerce enhancement decisions

Ecommerce Enhancement Info
Average Market Ecommerce Expenditures Last Quarter: $3,000.00
Marginal Ecommerce Impact {units/5100): 10.70
WARHIHG: There are diminishing returns to e-commerce enhancemer

Bagic Steps To Make An E-commerce Enhancement Decision:
1. in e

In BTl

[ Ava. Market E-commerce Enhancements
O Your E-commerce Enhancements

$3,000.00

$2,000.00

$1,000.00

50.00-

1]
Quarter

The BASIC STEPS TO MAKE AN E-COMMERCE DECISION, (Fig. 3.5), are similar to advertising.

The supply decisions are production, process improvements, plant size and training. These decisions will
influence the quantity of goods produced, inventory levels, productivity, and the costs of the firm. The profits
of the firm are highly dependent on these decisions.

Production

You must decide the quantity to schedule for production (in units) each quarter. This decision is critical because
you are produci ngs ean soipteirvi eséh apbrl oeddu cotr tohtaitmec ann o't
more than is demanded, the excess supply will be spoiled or will be out of style and cannot be sold in future
quarters. If you do not produce enough goods to meet demand you will stock-out and disappoint your
customers. There is an opportunity cost of lost sales equal to the profits that could have been earned if you

were able to meet demand.

To help you make the production decision, click the information button on the decision screen from (Fig. 3.1).

In this example, in quarter zero the quantity demanded was 5,087 units but the firm produced only 4,100 units.
The firm was not able to meet the excess demand of 987 units over the amount produced.

[ —@
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The maximum production you may schedule depends on the firm's capacity based on its plant size. In this

example, at the start of the game the plant size is 6. This size plant was designedt 0 pr oduce a oOmaxi
6,000 units per quarter. But production efficiency changes with the level of production. The most efficient

level of production (measured in terms of output per unit of input or the average product of labor) for plant size

6 is around 3,000 units. It may be more profitable produce up to 6,000 units if the selling price is high enough.

A list of the designed production levels for each plant size is given under the plant size decision.

Figure 3.6: Making production decisions

Production Info
Plant Size:
Designed Production {(long-rumj:

HMaximum Production:

[ Mmarginal Cost (current production level)

O Awvg. Variable Costs {current production level)
[l Marginal Cost (designed production level)

[0 Avg. Variable Costs {designed production level)

4100
Production

The BASIC STEPS TO MAKE A PRODUCTION DECISION, (Fig. 3.6), will be discussed in sections 5 to
8 with examples specific to each market structure. The general rule in economics is to change
production as long as the marginal revenues (MR) exceed the marginal costs (MC).

Process Improvements

Expenditures on process improvements will increase the operating efficiency of both capital and labor.
Clicking the information button next to the process improvement decision (Fig. 3.1) will give you last

[ —@
11
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quartetd S C O S tsultiBgafruni e Spendi®@res as shown in the PROCESS IMPROVEMENT
INFORMATION screen (Fig. 3.7).

The BASIC STEPS TO DECIDE ON PROCESS IMPROVEMENTS are shown in Figure 3.7. It is
recommended to increase expenditures as long as the incremental (marginal) savings exceed the
incremental (marginal) costs. In this example, at the start of the game, the savings per dollar spent on
process improvements were estimated to be $4.22. Because $1000 was spent on process improvements,
the total savings were $4,222. In this case the savings exceeded the incremental costs. The net savings
are $3,222, the difference between total savings and process improvement expenditures. However, you
are warned that there are diminishing returns to these expenditures.

Figure 3.7: Making process improvement decisions

Process Improvements Info

Average Market Process Improvements Last (Quarter: 1,000.00

Sarving=s in production cost per dollar =pent:

ing returns to Pri

Bagsic Steps To Make A Process Improvement Decision:
1. 1 1 production due to the pro change in Pro

n production ¢ I erthan the Pra

O Avg. Market Process Improvements [ Your Process Improvements

$1,000.00 -
$800.00
$600.00
$400.00
$200.00
50.00 -

0
Quarter

Plant Size (change in units)

The plant size determines the production capacity of the firm. In this example, at the start of the game
the plant size is 6. You may increase or decrease the plant size by up to 2 units per quarter. This
change in plant size does not occur immediately, it takes one quarter to build or reduce the plant size.
This means that in the ShOHUNyou are constrained to operate with a given plant size.

12
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Clicking the information button next to the plant size decision (Fig. 3.1) will give you the maximum
production and the variable costs associated with each plant size as shown in Figure 3.8. The plant size
may be increased to as high as 20 (not shown in Figure 3.1). This will help you select the best plant size.

Figure 3.8: Selecting the Plant Size

Plant Size Info

Plant Size: B
Maximom Production: 6,000
Demand (last guarter) : 5,087

Warning: Plant size will not change until the beginning of next quarter. For example,
an increase in plant size this quarter of one unit will make your plant size 7 next quarter.

Bazic Steps To Make a Plant Size Decision:

1. Estimate quantity demanded over the next 2 quarters based on studying reports and
the "Demand Decisions” you plan on making.

2. Determine what size plantis needed to produce cost efficiently based on your
estimated demand.

Note: The average variable costs and marginal costs do not include capital costs

(like rent) which are $7,000 per unit of plant size._.

- 50% of Max Maximum At 50% of B
el Production Production Maximum At Maximurm
A MC AVC MC
500 1000 3492
1000 2000 35 2897
1500 3000 32. 2392
2000 4000 21 19.81
2500 5000 27. 16.59
3000 6000 25 14.31
3500 7000 23.6. 1293
4000 8000 22 12.47
4500 9000 21.¢ 12.93
5000 10000 20. 14.31 464 58
5500 11000 16.59 28.5; 569.51

Each plant was designed to produce efficiently at around 50% of the maximum. For example, a plant
size of 6 was designed to produce 3000 units per quarter, but a maximum of 6000 units may be
scheduled. But be careful, average and marginal costs rise significantly as production is increased from
the design to the maximum levels. At a production level of 3000 units in this example, average variable
costs (AVC) are $25.31 per unit; but increase to $47.61 at the maximum production level of 6000 units.
Marginal costs rise even more, from $14.31 to $157.81. So increasing production to the maximum is
very expensive. There are clearly diminishing returns and productivity problems as a firm approaches
maximum capacity for this plant size.

In selecting the best plant size, a rule of thumb is to increase plant size based on the expected demand
of the firm. If demand is expected to be around 6000 units, it would be much more efficient to increase
plant size to 12. Plant size 12 is designed to produce 6000 units efficiently (at 50% of maximum), with
an average variable cost of only $19.81 per unit. In the long-run you may change your plant to any size

[ —@
13
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between 1 and 20, but it takes time. To increase plant size from 6 to 12, it would take 3 quarters because
you can only increase plant size by 2 units per quarter. (You may also decrease plant size by up to 2
units per quarter if demand starts declining.)

Increasing plant size does have a risk, however, as overhead costs will increase. In this example, the
capital costs (like rent) in this example game are reported as $7,000 per unit of plant (see bottom of
Figure 3.8). This means a plant of size 6 will cost $42,000 in capital costs (fixed costs). A plant size of
12 will have double the overhead (fixed costs) of $84,000 per quarter. These costs will increase with
inflation. It is up to you to track your costs as you increase plant size to assess economies of scale.
There are economies and diseconomies of scale in the game. Production efficiency will increase with
plant size up to a point (economies) and then decrease (diseconomies).

Training

Training expenditures will improve the productivity of the workforce and help reduce the costs of

production. Clicking the information button next to the training decision (Fig. 3.1) will give you last

quarter0 S | abor productivity and the average train
INFORMATION screen (Fig. 3.9).

Figure 3.9: Training information

Training Infoc
Averaige Market Training Last Quarter: F1.,000.00
*hvrerage Product of Labor: 0510

TWage Rate (5 per hour): $10.00

ured in units of production per hour and is

Basic Steps To Make A Tx
=
to the ck

pprave i s o] =R er than the

@ Avg. Market Training 0 Your Training

$1,000.00 -
$800.00 -
$600.00 -
$400.00
$200.00
$0.00 -

o
Quarter

14
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From this information you can keep track of the savings in labor costs by investing in training. An
average product of labor of 0.514 means that 1 hour of labor is required to produce 0.514 units; or 100
hours of labor is needed to produce 51.4 units. Given a wage rate of $10 per hour, the labor costs per
unit produced may be calculated as follows:

Labor costs per unit = (wage rate X hours) + production
= wage rate x average product

=$10x0.514

=$5.14

It is worthwhile to increase training expenditures as long as the reduction in labor costs exceeds the
training expenditures. For example, if an increase in training of $400 is estimated to reduce labor costs
by $0.20 per unit (from $5.14 to $4.94), and production is 5,000 units, then labor savings are $1,000
($0.20 x 5000 units). The net savings are $600 ($1000 - §400). In this case it pays to increase training.
Be careful. There are diminishing returns to labor productivity as training increases.

Training will also help reduce material, power, and repair costs as the organization becomes more
productive. The savings in these costs should also be considered in a more comprehensive analysis and
may be tracked by reviewing the Profit Report (Fig. 4.1) of your firm. The Profit Report lists each of
these costs and is discussed in Section 4.

As an example, a firm increased training expenditures from $1,000 in quarter 0 to $1,200 in quarter 1
(Fig. 3.10). The firmds production | evel was

Figure 3.10: Impact of training on variable costs of the firm

T TOTAL VARIABLE COSTS ITEMIZED X —TOTAL WARIABLE COSTS ITEMIZED - X
Lahor $79,823 Labar £79,269
hateriale 11,443 Materizls 11 364
Powver $4,539 Powver $4 528
Repairs $9.723 Frrss 39,655
TOTAL WARIZBLE $105,545 TOTAL YARILBLE F104 816

The marginal increase in Training of $200 reduced total variable costs from $105,548 to $104,816, a
savings of $732. In this case the training expenditures paid off. After subtracting the incremental
training expenditures of $200, net savings is $532.

All costs will also increase with the inflation rate or consumer price index (CPI). The CPI index is
provided in the game under the Market Research Macroeconomic Report (Fig. 4.6). This report is
discussed in Section 4.

15
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Total Fixed Costs are easy to estimate if you do not change plant size. Fixed costs do not change with
production. In this example, plant size is not changed so Total Fixed Costs are kept at $42,000. The
impact of increasing plant size on fixed costs is discussed in Section 4.

16
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SECTION 3: DESCRIPTION OF REPORTS

You are provided with a set of reports each quarter of play that will help you understand your profit
performance and how to beat the markiets critical to study these reports before making decisions.

The purpose of this section is to explain these reports and the significance of the information. To view
the reports fromthemai n menu, SSTUDFd yarcd im&kk eona 0sel ecti on.
from quarter 0, the starting point, will be discussed.

Profit Statement dRevenues and Costs ltemi zed

The PROFIT STATEMENT is one of the most important reports because it shows the calculation of

your firmds net profit (Fig. 4. 1) . Net profit
criteria used to rate your performance in the game. The quarter O results in this example are displayed

as they appear on the computer screen.

Figure 4.1: Profit statement

VIEW QUARTER: Firm: 1 Quarter 0 Mar

Profit Statement Performance Graph

Revenues:
HQuarter O Cumulative

Production Costs:

Total Variable Costs:
Total Fixed Costs:
Total Production Costs:
Selling/General Overhead:

Total All Costs:

Profit Before Tax:

Corporate Income Tax:
LS I9EaiEtiEE Revenues and Costs Graph
Cumulative Profit:

B Revenues [ Total All Costs

View Itemized Costs $350,000.00

§300,000.00
§250,000.00
§200,000.00
§150,000.00
§100,000.00
5$50,000.00
§0.00-

0
Quarter

At the top of the report the quarter number, firm, team number and name are given. Each time you
play a new game, a different identification number is automatically given. The purpose is to guard
against the possibility of incorrectly mixing results from different games when printed copies are used.

An explanation of each item in the Profit Statement follows (Figs. 4.2, 4.3, 4.4).
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Revenues

Total revenues are the dollars received from selling the products of the firm. Revenues are equal to the
current selling price multiplied by the units sold. In this example, the quarter O selling price ($75.11)
and the units sold (4,100) are shown in the DEMAND AND SUPPLY REPORT (Fig. 4.5). In quarter
0, revenues are $307,951 (Fig. 4.1). Revenues equal $75.11 x 4,100 (Fig. 4.5).

Production Costs

These are the direct costs of producing the goods or services of the firm. Total production costs are
the sum of total variable costs and total fixed costs.

Total Variable Costs

These are the costs that vary with the level of production. Clicking TOTAL VARIABLE COSTS (Fig.
4.1) on the computer screen will give you an itemized listing of the variable costs (Fig. 4.2).

Figure 4. 2: Variable Costs

—TOTAL WARILBLE COSTS ITEMIZED X
Labor 79,523
Materials F11 443
Ponwer $4 558
Repairs 9,723
TOTAL WVARIABLE 105 545

In this example, in quarter 0, the total variable costs of producing 4,100 units are $105,548 which is the
sum of labor, material, power and repair costs. The average variable costs are $25.74 per unit
($105,548/4,100 units). These costs change with the level of production, plant size, and inflation.

Training expenditures, a controllable decision variable of the firm, should improve lower the average
costs of all your resources (up to a point).

Total Fixe d Costs

These are costs that do not change with the level of production, but will increase with plant size (or
inflation). Clicking TOTAL FIXED COSTS (Fig. 4.1) will give you an itemized listing of the fixed
costs (Fig. 4.3).
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In this example, in quarter 0 the plant size is 6 and the total fixed costs are $42,000. These costs are
fixed in the short-run and will not change with the level of production. Average fixed costs are $10.24
($42,000/4,100 units). Fixed costs will change, however, with plant size as follows:

Increasing plant size by 1 unit from 6 to 7 will increase total fixed costs by $7,000, i.e. from $42,000 to

$49,000.
Figure 4.3: Fixed costs
—TOTAL FIXED COSTS ITEMIZED xX
Supervizionistatt Salaries 15,000
FactoryEquipment Rent F18,000
General Maintenance 6,000
Property Tax 3,000
TOTAL FIKED COSTS F42,000

Selling/General Overhead

Clicking SELLING/GENERAL OVERHEAD (Fig. 4.1) on the computer screen will give you an
itemized listing of these costs (Fig. 4.4).

Figure 4.4: Overhead Expenses
SELLIMNGASEM OWERHEAD ITEMIZED l

Avertising $3,000

E-Commerce F3,000

Product Development F3,000

Training F4 000

Process Improvement $1,000

TOTAL OVERHEAD $11,000
Note that these items, in blue ink, are all o0co
for each of these items, and enter the new expenditure levels on the DECISION ENTRY FORM (Fig
3.1) by simply <clicking the main menu choice

increasing advertising from $3,000 to $6,000 will increase TOTAL OVERHEAD from $11,000 to

[ —@
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$14,000. Although each decision variable (such as advertising, e-commerce, etc.) benefits the firm in
some way, they add to the costs of doing business. The budget for these items should only be increased
if the benefits exceed the costs. The beneficial impacts of each of these decision items were discussed
in Section 3.

Total All Costs

These ate the sum of Total Production Costs ($147,548) (Fig. 4.1) plus Selling/General Overhead
($11,000) (Fig. 4.4), which is equal to $158,548 in quarter 0.

Profit before Tax
This is Revenues ($307,951) minus Total All Costs ($158,548) which equals $149,403 in quarter 0.

Net Profit

This is Profit before Tax ($149,403) minus Corporate Income Tax ($29,881) which equals $119,522 in
quarter 0 (Fig. 4.1). Corporate Income Tax in the game is 20% of Profit before Tax. The tax rate of
20% is fixed wunless you are notified in the
Economic Newso6 that it will change (Fig. 4.6).

It is interesting to note that if the Profit before Tax is negative, then the Corporate Income Tax will be
negative. What this means is that the firm will receive a tax rebate of 20% of the loss. This occurs
because, according to tax law, a firm is allowed to carry bad#sses, re-calculate their prior tax liabilities,
and qualify for a rebate in the current quarter based on the fact that their prior tax liabilities have been
reduced.

Cumulative Net Profit

This is the sum of all net profits earned in each quarter. In quarter 0, the starting point, cumulative net
profits are zero (Fig. 4.1). So, if your firm has net profits of $100,000 in quarter 1, then the cumulative
net profits in quarter 1 would be also $100,000. In quarter 2, if your firm earns $150,000 in net profits,
then the cumulative profits would be $250,000 in quarter 2. For simplicity, interest income is not
considered in the game (i.e. the time value of money is ignored).

Overall Performance

Performance is measured by quarter rating and cumulative rating. In quarter O all firms start with the

top rating of 100%. The QUARTER RATING is the percent of your firmbés net p
the best firm for the quarter. For example, if the best firm in net profits earned $100,000 and you

earned only $90,000 then your Quarter Rating would be 90% (90000/100000). The CUMULATIVE

RATING is the percentofy our f i rmés cumul ative net profit <co
profit is simply the sum of all net profits for all quarters of play. For example, if you had net profits of

$100,000 in quarter 1 and $100,000 in quarter 2y ou r f i r madpSfits Gvanlthbe 2605000 v e

after two quarterS . I'f the best firm had cumul ative prof
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would be 80% (200000/250000). The profits of the best firm ate shown in the COMPETITIVE
ANALYSIS Report (Fig. 4.7).

The Demand & Supply Reports (Fig. 4.5) are economic reports that summarize some significant results
about the firm that are not readily apparent on the Profit Statement Report (Fig. 4.1). The quarter 0
results are displayed as they appear on the computer screen and each line item is explained below. The
blue ink items represent ocontroll abled decisio

Demand

The quantity your customers are willing and able to buy at your specified price is the demand. In this
example, in quarter 0 your demand is 5,087 units, given the price of $75.11.

Units demanded depend on numerous factors relating to the economy, the market structure, the
customer, and the competition. Of course your own decisions regarding price, advertising, product
development, and e-commerce are also very important. Random economic events may affect your
demand (such as the change in the price of a substitute good). These types of events are given to you in
the Market Research Report (Fig. 4.6).

Sales (units)

Sales are the quantity sold in units for the quarter (Fig. 4.5). You can sell up to your demand, assuming
you produced enough goods. In quarter 0, the quantity demanded (5,087) exceeded the quantity
produced (4,100), so the quantity sold equaled the quantity produced.

Figure 4.5: Demand and supply reports
VIEW QUARTER: Firm 1 Quarter:0 N

Demand and Sales Report Supply and Production Report

Demand (units): Production {units):
Sales (units): 4 Supply Shortage:
Price (Amount/unit): 11 Labor (hours):
Market Share: 40 Plant Size (units):
Change in Plant Size

Demand & Production Graph {scheduled next gtr.):

 Production Labor & Production Graph

O Demand

@ Labor (hours)

O Production (units)

7,000

8
26,000
2

(]
Quarter

5,000

o
Quarter
-
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If production would have exceeded demand, then the excess production over demand would not have
been sold. This is very costly because there is no inventory in the game. The product is assumed to be
perishable or a time-sensitive product with no value in future quarters. The loss to the firm of
producing a good that is not sold would equal the variable costs of production. In quarter zero, total
variable costs were $105,548 to produce 4,100 units. As an extreme example of the loss to the firm, if
the firm did not sell any goods in quarter zero, the firm would have lost all it spent on production, i.e.
$105,548 (Fig. 4.1, 4.2).

Market Share (%)

The mar ket share i s tarkeesalef (Figr4m0Isis cqictlateCbedivitlingehd t h e
firm's units sold by the total sales in units in the market. In quarter 0, the market share is 4% if the
monopolistic competition market structure is selected. This is because there are 25 firms in the market,

and initially each firm is selling the same number of goods and has an equal share of the market. So the

market share is 1 divided by 25. The market share varies based on the market structure. For example, in

monopoly it is always 100% because there is only one firm selling to the entire market.

Production (units)

This is a controllable decision you make in the game (Fig. 4.5). Section 3 discusses the impacts of the
production decision.

Supply Shortage

If quantity demanded exceeds quantity supplied then there is a shortage of supply (Fig. 4.5). In this
example in quarter 0 the supply shortage was 987 units because the quantity demand was 5,087 and the
quantity produced was only 4,100. There is an opportunity cost of a shortage equal to the lost profits
that could have been realized if adequate production were scheduled to meet demand. An Excess
Supply is reported if production exceeds demand. There is a direct cost in this case because you are
producing a perishable or time-sensitive product with no sales potential in future quarters. Cleatly,
studying demand and supply in the game is critical to your success.

Labor (hours)

Labor hours required to meet the production scheduled for the quarter are reported (Fig. 4.5). The labor
hoursdepe nd on the amount scheduled for production
hours (rounded to the nearest whole number) to produce 4,100 goods.

The information on labor hours is useful to track the efficiency of your operation. A common measure
of efficiency is the average product of labor, which is production divided by labor hours. In quarter 0,
the average product of labor is 0.514 units produced per labor hour. It is recommended that you check
to see if there are increasing or diminishing returns to labor as you schedule more production for a
given plant size. As you increase plant size it is also insightful to note the impact on the average
product. Tty to determine if there are increasing or decreasing returns to scale (i.e. plant size). Returns
to scale exist if efficiency improves with increases in plant size.
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Plant Size (units)

The plant size is a measure of the production capability (or scale) of the firm. In quarter 0, the plant size
is reported to be 6. A plant of size 6 was designed to produce 3,000 units in the long-run but can
produce up to 6,000 units if demand is high enough. However, beware of diminishing returns to labor
productivity (measured by the average product of labor) as you increase production to its maximum
level. Lower productivity means higher costs of production.

Plant size is a controllable decision of the firm. There are 20 different plant sizes in the game. The
relationship between plant size and production capabilities is explained in Section 3.

Change in Plant Size (units)

In quarter O there is no change forthcoming because a value of zero is reported for the Change in Plant
Size (Fig. 4.5).

I'f the oChange in Plant Si z eqlarteWduf phnt diz€wpudibd e d t o
7. If this were the case, you need to realize that your plant size will be 7 when you make decisions for
the next quarter.

If a value of negative one (-1) were reported in quarter 0 f or t he o0Change iin Pl
quarter your plant size would be reduced by one unit from 6 to 5.

Remember the level of your fixed costs change with plant size. Variable costs should change as well
with plant size. If there are economies of scale, average variable costs should decline as plant size
increases. If diseconomies of scale occur then average variable costs will increase with plant size.

Market Research is important to understand the overall market and the likely macroeconomic changes.
Your decisions concerning price, production, plant size, and others, should be modified based on your
assessment of the market conditions. The Market Research Report includes a Demand and Supply
Report for the market, Market Performance characteristics, Relevant Economic News, and a
Macroeconomic Report. The quarter O results are displayed (Fig. 4.6) and each line item is explained.

The Number of Firms in the market is 25 in this particular game. The number of firms changes with
the market structure. For example, there is only 1 firm in the market in the monopoly game. The
Market Price is the average price of all firms in the market and is currently $75.11. Market demand
(127,175) exceeds market supply (102,500) in quarter 0. The Market Demand is the sum of all
customers in the market and the Market Supply is the sum of all 25 firms in the market. The excess
demand is likely to cause the computer managed firms to increase supply and raise prices.
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Figure 4.6: Market research report
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Market Performance

Numerous measures of market performance are given (Fig. 4.6). All the variables are averages of all

firms in the market. These measures should help you gauge your performance in the game and the

impacts of your decisions. For example, if your profits are above the Average Profits in the market this

is commendable. If your sales and revenues are below the Average Sales Units and Average

Revenuest hi s mi ght be due -tofimetyeand proddctidereldpbnsnt decilovise r t i s i n
compared to the Average Advertising, Average Ecommerce, and Average Product Development

in the market. You need to compare your firm to the market to understand your own performance.

Average Profits are also a signal for market entry or exit of firms in certain market structures, such as
Perfect Competition or Monopolistic Competition.  If average profits in the market exceed normal
levels, then firms will enter the market in perfect competitive and monopolistic competition. If average
profits are below normal levels then firms will exit these markets. The entry and exit of firms will
influence market price. The issue of market entry and exit of firms will be discussed more thoroughly in
Sections 5 and 7, which give examples of perfect competition and monopolistic competition games.
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Relevant Economic News

Any important economic events that will influence the market will be told to you in advance in Relevant
Economic News (Fig. 4.6). This way you can modify your decisions based on your assessment of the
direction of the market in the next quarter.

The GDP INDEX (Fig. 4.6) measures the level of the Gross Domestic Product compared to the base
quarter (Quarter 0). GDP is a measure of total production of goods and services in the economy. If
GDP increases from 100 to 104, then the economy has grown by 4%. This should increase consumer
demand for goods and services. The GDP FORECAST (Fig. 4.6) is an estimate of GDP for next
quarter. The estimate is accurate within plus or minus 1 point.

The CONSUMER PRICE INDEX (CPI) measures the average price of consumer goods and services
compared to the base quarter O (Fig. 4.6). If the CPI increases from 100 to 102, then prices in the
economy have increased by 2%, which is a measure of inflation. Inflation will increase the costs of
doing business as wage rates, material prices, and other resource prices rise. Purchasing power of
consumers will also be reduced with inflation. The CPI FORECAST (Fig. 4.0) is an estimate of the
CPI for next quarter. The estimate is accurate within plus or minus 1 point.

It is up to you, as executive, to decide how to respond to the information and "forecasts" provided.
Just as in the real world, judgment must be used.

The Competitive Analysis Report (Fig. 4.7) lists the decisions and profit performance of each firm in

the game. The firms are ranked by cumulative profit. The challenge is to see whether you can you do

better than the other firms in the gamebedthat f a
themarlk®t you s houl d plofehelistaThkqeafler Oaetults irehdigplaytd @s they appear

on the computer screen. In quarter 0, all profits are the same, so the firms are just ranked in numerical

order. There are two real players (students) in the example game, Harvey and Sue. The firms (3 and

higher) with no names are managed by the computer, which in reality is Dr. Steven Gold, the developer

of the game, and Professor of Economics at the Rochester Institute of Technology. He personally
challenges you to beat him!

The competitive analysis report is critical to assess your performance and to try to understand the
strategies of the olehtéremafketr ms i n the game and t

The next four sections give an example of each market structure to help you better understand the
microeconomic game and the tools of analysis that are available to help you beat the market
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Figure 4.7: Competitive analysis report
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