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Chapter 1: Introduction

AiLearning is notUnknownpectator sport. o

In LINKS, your team manages a firm competing against other firms in your own simulated set-top
box industry. Your goal in the XLINKS Enterprise Management Simulation [Extreme Edition] is to
improve your firm's long-run financial performance.1

XLI NKS is an fAextreme editiond of the LINKS Enter
product development, procurement, manufacturing, distribution, transportation, service, generate

demand (marketing programs), forecasting, and information technology, plus associated

marketing research study resource options.

As your team assumes managerial control at the end of quarter 3, your set-top box firm's product

line consists of two products. Product 1 is a hyperware set-top box product and product 2 is a

metaware set-top box product. Both products are profitable at the end of quarter 3, although

profitability varies by product and market region. However, your firm's overall profitability has

been relatively constant over the past three quarters. Thus, you and your LINKS management

team wil|l need to focus your <collective efforts
and, more generally, improving your firm's long-run financial performance.

All firms in your industry have been emulating each other for some time, so all firms have identical
products, priced and marketed identically. While your firm and its competitors have had identical
marketing programs throughout quarters 1-3, there are some differences in market standing due
to the randomness inherent in the sales generation process in your set-top box industry.

LINKS is based on the environment of a relatively high-priced durable or capital goods industry
with product-line competition in multiple categories through parallel competing indirect and direct
channels in multiple market regions. Specific issues and topics which arise regularly during the
XLINKS Enterprise Management Simulation [Extreme Edition] include:

Managing the whole enterprise for long-run profitability.

Strategy selection, planning, and execution.

Managing risk and uncertainty in a dynamic marketplace.

Competitive analysis, dynamics, and rivalry

Coordinating marketing programs and operations capabilities (managing the full supply chain).
Matching demand and supply in the presence of vigilant competition.

Innovation management.

Fact-based analysis and decision making.

Developing and implementing business plans.

=a =4 =4 -4 —a -4 —a -—a -a

Why Use Simulations?
"I hear and | forget; | see and | remember; | do and | understand." i Confucius

Why use simulations in management education? Why not use traditional classroom lectures,

! Although you and your teammates have ultimate responsibility for your LINKS firm, a coach will be
available to assist you throughout this exercise. Thus, you won't be alone, even at the beginning.
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perhaps combined with case studies? Adults learn best by doing. "Doing" involves taking
responsibility for one's actions, receiving feedback, and having an opportunity to improve through
time. In management education and training settings, management simulations support learning
in a non-threatening but competitive environment of the kind that real managers face every day.

For an educational and training activity, there would be nothing quite like actually taking over the
management of a real company. Unfortunately, real life has real-life costs and consequences
associated with it. Few companies would permit novices to run part or all of their business in real
time. Perhaps more importantly, real life evolves slowly. It takes quite a while for management
initiatives to be developed and implemented. Real life's feedback is slow in coming and often
difficult or impossible to interpret.

Like an airline pilot flight simulator, a management simulator allows more rapid time compression,
quick feedback to the learner, and is a low-risk process (except to one's ego). A well-designed
management simulator can provide the student with a realistic education and training experience
in the relative safety of the simulationés
the lessons learned in the management simulator environment occur within hours or days, not the
months, quarters, or years associated with real life.

Here are the classic reasons to favor management simulations in adult-learning environments.

Compared to traditional lecture/case/discussion educational events, simulations:

1 Reflect active not passive participation, enhancing learning motivation.

1 Apply key management concepts, especially coordination and planning.

1 Demand analysis and decisions in the context of market-based feedback in the presence of
thoughtful, vigilant competitors.

1 Provide rapid feedback, encouraging participants to learn from their successes and failures
within a relatively low-risk competitive environment.

1 Provide learning variety through novel learning environments.

What Will You Learn?

"The ability to learn faster than competitors may be the only
true sustainable competitive advantage." i Arie P. De Geus

The learning objectives implicit in the XLINKS Enterprise Management Simulation [Extreme
Edition] include the following:

1 Gaining exposure to all marketing elements individually and to their associated interactions

1 Gaining exposure to all supply chain elements individually and to their associated interactions
1 Appreciating the need for balance and managing trade-offs in designing and executing
effective and efficient marketing and supply chain management programs

Experiencing competitive dynamics in an evolving marketplace

Appreciating information flows and integration of information with decision making

Enhancing and encouraging fact-based analysis and decision making

Gaining familiarity with financial statements used routinely in for-profit businesses.

= =4 =4 =

Beyond these learning objectives, other subtle learning goals include improving your ability to
recognize and cope with uncertain environmental forces. For example, well-designed strategies,
tactics, and plans can be thwarted by outside forces.

oper at
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Since the management simulation learning environment is built around teams, small group
functioning and decision making skills are emphasized in the background throughout this
simulation exercise. Since most workplaces include healthy doses of project teams, the
management simulation learning environment provides hands-on experience in identifying key
principles and practices associated with high-performing teams.

LINKS Overview

AThe best way to put di stance between you and
outstanding job with information. How you gather, manage, and use
infformat i on wi | | determi ne iunilcaes her you win or | ose.

Exhibit 1 contains a schematic representation of the LINKS supply chain. LINKS firms
manufacture and distribute products, as well as provide post-sale customer service via regional
service centers. The indirect retailer and direct e-commerce and major accounts channels in
LINKS provide a rich and challenging competitive milieu.

Each decision period in LINKS is one  calendar quarter. Within LINKS, each calendar quarter
in the year is assumed to have an equal number of calendar days. There is no known time-of-
year seasonality within the product categories of interest in LINKS.

You assume control of your LINKS firm at the end of quarter 3. Thus, your first decisions will be
for quarter 3. Although your firm has been operating for a number of years, detailed information is
only available about the recent past.

All firms in your industry started quarter 1 identically. This is consistent with an industry that has
evolved over time with all competitors now emulating each other exactly. Decisions in quarters 1-
3 were constant throughout these three quarters. Due to the normal random forces in the various
markets in which your firm operates, the financial and market positions of the firms in your
industry will vary somewhat at the end of quarter 3.

You manufacture, distribute, and sell set-top boxes in three regional markets in xLINKS. Your
manufacturing plant is located in market region 1. Distribution centers in each market region
inventory your products, fill orders from the retail and direct channels in all market regions, stock
inventories of sub-assembly components for replacement parts for within-warranty failures, and
provide customer service via regional service centers. Your distribution center in region 1 is
located adjacent to your manufacturing plant and shares inventory of sub-assembly components
with your manufacturing plant.

What Is a Set -Top Box?

The "product" in LINKS is a set-top box. A set-top box is a high-tech electronics product
purchased by individual consumers for home use and by a wide range of businesses for office
and manufacturing/operations environment uses.

According to Michael B. Quinion (http://www.quinion.demon.co.uk/words/turnsofphrase/tp-
setl.htm): "This term describes a specialised computer which translates incoming digital signals
into a form suitable for viewing on a standard television set. The source of the signals could be a



4 XLINKS Enterprise Management Simulation [Extreme Edition]

digital satellite or terrestrial broadcast, a cable television channel or a video-on-demand
programme sent down a telephone line. Other projected uses for the set-top box include control
of interactive viewing, for example with a home-shopping channel or WebTV. It may also decrypt
signals on subscription or pay-per-view channels. The term is an obvious compound, helped
towards acceptance by its form and rhythm, even though, as one commentator remarked, it is
normally found under the set rather than on top of it."

LINKS set-top boxes are "fourth generation" versions. Fourth-generation set-top boxes include
telephony applications (such as internet-based long-distance calling, interactive video
conferencing, and interactive TV), local-area wireless networking, control/monitoring of a wide
range of within-area electrical appliances and devices, and digital media server, basic virtual
reality, and teleportation enhancement capabilities.

Within LINKS, there are two set-top box categories: hyperware and metaware. These categories
share many elements in common within your supply chain, so the same general product
development, procurement, manufacturing, distribution, transportation, and service mechanisms
exist. But, these categories are quite different products for end users. There is no direct
competition across the hyperware and metaware set  -top box categories.

Each LINKS firm in your set-top box industry has two products: one hyperware product (product
1) and one metaware product (product 2).

What Will You Do Within LINKS?

"The secret of getting ahead is getting started. The secret of getting
started is breaking your complex, overwhelming tasks into small
manageable tasks, and then starting on the first one." i Mark Twain

The analysis-planning-implementation-evaluation cycle in LINKS, shown below in Exhibit 2, is
fundamental to management and to management simulations. This analysis-planning-
implementation-evaluation cycle repeats itself throughout the LINKS exercise. During each
decision round (quarter), you will have the chance to learn from earlier analyses, decisions, and
results. Indeed, extensive financial, operations and market feedback is perhaps the most
dramatic component of a sophisticated management simulation like LINKS.

Analysis

After each decision round (quarter), your LINKS team receives updated financial and operating



XLINKS Enterprise Management Simulation [Extreme Edition] 5

Exhibit 1: LINKS Supply Chain

Region 1, DC (Distribution Center) Other Regions With No Other Regions With a DC
Adjacent To Manufacturing Plant DC (Distribution Center) (Distribution Center)
RM SAC .
Suppliers Suppliers SAC Suppliers
Manufacturing Plant
and DC 2.
Retailers Retailers Retailers
Customers Customers Customers
Customers (Direct and Customers (Direct and Customers (Direct and
(Retail) Major (Retail) Major (Retail) Major
Accounts) Accounts) Accounts)
Notes:

(1) In this Exhibit, "DC" refers to distribution center, "RM" refers to raw materials (used for
production), and "SAC" refers to sub-assembly components (used for production and
replacement parts).

(2) The shaded area in this exhibit is the direct responsibility of the LINKS manufacturers. The
"manufacturing plant" handles product development, procurement, and production. Multiple
customer segments (i.e., "end users" or "final customers") are reached via indirect (retail),
direct, and major accounts distribution channels. These customer segments include
individuals (consumers) and business-to-business customers. Some customer segments
presumably consider indirect (retail), direct, and major accounts channels as viable purchase
options. Other customer segments may be captive to a particular channel and are only able to
seriously consider purchasing products distributed through their most-preferred channel.
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Exhibit 2: Analysis -Planning -Implementation -Evaluation Cycle

(1) Analysis : Analyze (2) Planning : Based on prior (3) Implementation : (4) Evaluation : Compare
current financial, operating, analyses and working with Submit your decisions for your plan to your actual

and market performance, your teammates, make the next round via the results. What were you trying
which involves both decisions for the next round. LINKS Simulations to accomplish? How well did
individual and within-team These decisions represent website. you do? What corrective
analysis. your plan. action is needed?

Iterate

reports. Financial reports provided include profit-and-loss statements for each product in each
market region and channel, an overall balance sheet for the firm, and a cash-flow statement for
the firm. Additional operational reporting provides details of inventory flows (raw materials,
components and finished goods), emergency production, and service-related performance
elements throughout your supply chain.

These financial and operating reports permit you to monitor your accounting-based financial
performance, track top-line elements of your supply chain in terms of material flows, and compare
your current performance to recent past performance. The top-line impacts of all of your
decisions are reported in these financial and operating reports.

LINKS teams have the option of ordering various research studies for a fee. These research
studies are of two general kinds: competitive benchmarking against industry-wide competitors
and specific customer/market analyses. Industry-wide benchmarking studies allow both process
and performance dimensions to be compared across competitors within your set-top box industry.
These research studies help you understand your relative position (compared to your
competitors) in your markets, regions, and channels. In addition, these research studies provide
the essential external customer-oriented measures of performance such as customer satisfaction,
service quality perception, and product quality perception.

Planning

You must develop a specific plan for each quarter in LINKS. Your plan consists of the decision
inputs that you'll ultimately record on the decision forms described in this manual.

Your decision inputs for the next simulation quarter are based on your analysis. While you may
have personal areas of specialization and responsibility within your LINKS team, you will need to
coordinate with your teammates. This coordination may occur during a face-to-face meeting with
all team members present. Alternatively, teammates may be geographically dispersed, and it will
be necessary to communicate via teleconferences or e-mail.

Implementation

Ultimately, you record your decisions on decision forms included within this participant's manual.
Normally, one member of your team will enter those decisions into the LINKS Simulation
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Database for processing. There will be a pre-announced deadline for receipt of your team's input
for each LINKS round.

At the specified input submission deadline, the simulation will run for the next round. Part of this
“running" involves the generation of new financial, operations, and research reports. Your firm's
reports will be accessible to you via the LINKS Simulation Database.

Evaluation

After receiving your results from the previous quarter, you will need to assess how well you did
compared to your plans and goals. Criteria for such an evaluation presumably include top-line
performance measures such as profitability, but the underlying drivers of profitability must be
examined as well.

In a very long management simulation exercise (20+ decision rounds), bottom-line profitability or
return-on-investment (ROI) can be the sole determinant of simulation team performance.
However, in finite simulation exercises (6-12 decision rounds), a pure emphasis on profitability or
ROI can be unsatisfactory from a learning perspective.

For LINKS, a multi-factor quantitative performance evaluation system is used. Various financial,
operating, and customer performance measures are combined to create an overall measure of
performance in the style of a balanced scorecard. This multi-factor quantitative performance
evaluation system is described in Chapter 15.

Decisions and Decision Forms

AThe twin supply chain management challenge
and suppliers is to maximize customer service while minimizing costs. For most supply
chain operations, the service challenge can be expressed in terms of availability: having the

right product at the right place when the customer wants it. The cost challenge is to make
that happeni YossiShaffiw cost . 0

Included within Chapters 3-12 and Chapter 14 are copies of the various decision variable input
forms that you will use to record your LINKS decisions. With the exception of research studies, all
LINKS decisions are standing orders. That is, decisions are permanent until they are explicitly
changed. Thus, you only need to enter decision changes each quarter. If you are satisfied with a
current decision, there is no need to change it. This standing-order aspect of LINKS decisions
means that you will be inputting only a few decisions each quarter, rather than having to reinput all
decisions.

You are responsible for your own LINKS input. Here's advice from a past participant:
"Never ask just one person to input the data. The volume of input data is so extensive that
even the most dependable individual will make mistakes. Our team president was
responsible for data entry, but we always had one additional person verify the inputs.
Even with this verification process, we still made input errors.”

facing
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Excel Spreadsheet Accé&dibtsTo This Manu

This partici pankLBNKS HntarpriseaManademeant Simhl&ion [Extreme Edition]
includes a large number of tabular exhibits. To facilitate convenient access to these exhibits for
on-going referencing during your LINKS exercise, these exhibits have been included in an Excel
spreadsheet. To access/download this Excel spreadsheet, point your favorite browser to this
case-sensitive URL:

http://mww.LINKS-simulations.com/EMx/ExhibitsEMX.xIs
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Chapter 2: Decision Variables and Perspective

"Project Phases in All Organizations: (1) enthusiasm; (2) disillusionment;
(3) panic; (4) search for the guilty; (5) punishment of the innocent; and,
(6) praise and honors for the uninvolved." i Unknown

This chapter overviews the decision variables available to you within LINKS and provides a variety
of fundamental definitions of LINKS terminology. The full range of available LINKS decision
variables covers a lot of ground: product development, procurement, manufacturing, distribution,
transportation, service, generate demand, and forecasting. In addition, information technology,
research studies orders, and other decisions exist. These decision areas and the specific
decisions for which you are responsible in this version of LINKS are summarized in Exhibit 3.

Details about each decision area are provided in Chapters 3-12. Financial reports and research
studies are detailed in Chapters 13 and 14. Given the detail in Chapters 3-14, you should expect
to read and reread these chapters many times throughout your LINKS exercise.

Inherent in this architecture is a general strategic perspective in LINKS. Fine levels of
implementation details (e.g., raw materials handling and storage, production scheduling, and
hiring/deploying/training service center personnel) are left to others.

Perspective and Definitions

"You have exactly the same number of hours per day as Martin Luther
King Jr., Marie Curie, Thomas Jefferson, or Bill Gates." i Unknown

Your LINKS firm manages the complete supply chain, from product design to procurement to
manufacturing to distribution and warehousing to service to generate demand. At the beginning
of the LINKS exercise, you and your teammates take over an on-going firm in the set-top box
industry. Your goal is to improve the financial, operating, and market performance of this firm
during the LINKS exercise.

Your firm has two products, referenced as "f-p" (for firm "f* and product "p"). For example,
product 4-1 refers to product 1 of firm 4. For all firms, product 1 is a hyperware product and
product 2 is a metaware product. Your firm has a manufacturing plant and owned distribution
center in region 1. You may choose to have third-party or owned distribution centers in regions 2
and 3. Your manufacturing p lant in region 1 produces set -top boxes that are shipped to
distribution centers in the regions served by your firm.

There are three regional markets in your set-top box industry. Three sales channels (retail, direct,
and major accounts) exist to reach end users in these three regional markets. When you receive
your initial financial reports for quarter 1, you will see the market region descriptors for the three
market regions in your particular set-top box industry.
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Exhibit 3: LINKS Decisions

Decision Areas

Specific Decisions

Product Development

Product configuration
Research and development spending

Raw materials volumes

Procurement :
Sub-assembly components suppliers and volumes
Production volumes
: Emergency production limits
Manufacturing Production volume flexibility
Plant capacity management
Distribution center presence in regional markets
S RFID-application process for retail-channel sales
Distribution Emergency carrier for plant-DC finished-goods shipments
Cross-docking
Surface shipping methods (FGI and SACs)
: Volumes and modes for inbound sub-assembly components
Transportation . e
P Shipment volumes and modes for plant-to-DC finished goods
Compensation
Staffing (hires and fires)
Service Service center operations level

Service outsourcing
Call center service representative time allocation to products

Generate Demand

Introduction/drop in market regions and channels

Price for each product, channel, and region

Marketing program for each product, channel, and region
Credit financing for each product, channel, and region

Forecasting

Short-term sales volume forecasts
Long-term sales volume forecasts
Gross margin forecasts

Information Technology

Information technology options

Research Studies

Ordering specific research studies

Other Decisions

Firm name

Financial management decisions:
1 2Q and 4Q Loans
¢ Supplemental Dividends
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Currency Conventions in LINKS

The LINKS currency unit is the LCU, the "LINKS Currency Unit." The LCU is hﬁﬁ‘ﬁw\*‘g =
abbreviated "$" and pronounced Ldollar ("el-dollar”). The "LINKS Currency N Vs
Unit" (LCU) is a Euro-like multi-country currency. e ,‘a}ﬁ&%
' - -5 |
In your travels, you might have encountered the "$" symbol associated - ¥

with currencies in Australia, the Bahamas, Barbados, Belize, Bermuda, Brunei Darussalam,
Canada, Cayman Islands, Fiji, Guyana, Hong Kong, Jamaica, Liberia, Namibia, New Zealand,
Singapore, Solomon Islands, Suriname, Taiwan, Trinidad/Tobago, the United States, and
Zimbabwe. That's merely a coincidence. The "$" currency symbol is widely known to have
originated with the Ldollar.
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Chapter 3: Product Development Decisi ons

"Someone's sitting in shade today because someone planted a tree a long time ago." i Warren Buffett

Your firm has two products Product 1 must always be a hyperware product; product 2
must always be a metaware product. However, you have freedom to configure your products
to meet varying customer requirements for hyperware and metaware set-top boxes.

Set-Top Box Configurations
"You can have the Model T in any color, so long as it's black." - Henry Ford

Each set-top box product is defined by a configuration that is expressed as a six-character code

with the following elements and interpretations:

(1) Product category: "H" for hyperware, "M" for
metaware FAQ

(2) Raw material Alpha: 0-9 (number of kilograms)

(3) Raw material Beta: 0-9 (number of kilograms)

"Is it possible to have region-specific

(4) Bandwidth: 1-7 (terahertz)

(5) Warranty: 0, 1, 2, 3, or 4 (length of warranty in
quarters)

(6) Packaging: "1" (standard), "2" (premium), or "3"
(environmentally sensitive premium).

For example, the product H55321 is a hyperware

set-top box with 5 kilograms of raw material Alpha,

5 kilograms of raw material Beta, bandwidth of 3

terahertz, warranty of 2 quarters, and standard

packaging.

Product configuration influences manufacturing,
handling, and post-sale costs in known fashions.
These various costs are in the next section. This
six-element product configuration allows for rich
interactions between product development,

product configurations?" No, a product's
configuration is the same in all channels
and market regions. Each product may
have only one configuration at a time.
With varying customer preferences by
channel and region, the implication is that
trade-offs may be required in meeting
customers' heterogeneous preferences.
It is, of course, possible to target a
product's  configuration toward the
preferences of particular customers. But,
that might be to the detriment of
customers in other channels or regions
who prefer alternate configurations.

procurement,
transportation, and post-sale service. In addition to these six configuration elements, two sub-

manufacturing,

distribution,

assembly components must be included within set-top boxes. Details about these sub-assembly
components are provided in Chapter 4. Exhibit 4 contains a schematic representation of the
hyperware and metaware set-top box product configurations.

In addition to one Epsilon sub-assembly component, set-top boxes require a Gamma (hyperware)
or a Delta (metaware) sub-assembly component. A variety of suppliers provide sub-assembly
components and alternative suppliers' offerings are fully interchangeable in manufacturing. Thus,
since their particular "value" (supplier) doesn't impact configuration, sub-assembly components
are not a formal part of the set-top box configuration.
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Exhibit 4: Set -Top Box Configurations

Product 1: Product 2:
Hyperware Metaware Definitions
Configuration 1."H" 1."M" Category [hyperware ("H") or metaware ("M")]
Elements 2. Alpha 2. Alpha 0-9 Kg of Raw Material
3. Beta 3. Beta 0-9 Kg of Raw Material
4. Bandwidth 4. Bandwidth 1-7 Terahertz
5. Warranty 5. Warranty 0-4 Quarters
6. Packaging 6. Packaging Stnd ("1"), Prem ("2"), or ES Prem ("3")
Sub-Assembly Epsilon Epsilon Common Sub-Assembly Component
Components Gamma Delta Unigue Sub-Assembly Component
Youdl |l omerductto appropriate research t oAlphasaadess cus
Betainset-t op boxes. For bandwi dt h, -isv@waysbhety erand op a«

customers and all markets. However, larger or smaller Alpha and Beta levels could be
preferred by customers in particular markets, channels, and regions. Larger Alpha and larger
Beta values are not necessarily preferred. Set-top box customers may prefer particular Alpha
and Beta levels (not necessarily equal, of course), with deviations from preferred Alpha and
Beta levels resulting in lower-quality customer perceptions.

Product Costs

Costs of raw materials and sub-assembly components are described in Chapter 4. Costs other

than those related to raw materials and sub-assembly components are detailed below:

1 Bandwidth : $10+0.5(T*T*T) where T is the terahertz rating of the product. A terahertz level
of 1 costs $10.50 while bandwidth of 6 terahertz costs $118. You have the engineering
capability to include any level of bandwidth in your set-top box products, within the technology
range 1-7. Bandwidth is a "more-is-better" product attribute. Terahertz is just an industry-
specific, generally-accepted metric describing the bandwidth performance of a set-top box.
Customers will always prefer more bandwidth, but they might or might not prefer it enough to
offset the additional bandwidth costs. You'd need to conduct appropriate research to assess
customer preferences for higher bandwidth levels and then compare that preference to your
input costs of providing higher bandwidth.

1  Warranty : Set-top boxes may be configured with a warranty or with no warranty. With no
warranty, there are no associated warranty costs. If you choose to offer a warranty, then the
associated cost is $8+3(W*W), where W is the warranty length in quarters. For example, a
one-quarter warranty costs $11, a two-quarter warranty costs $20, a three-quarter warranty
costs $35, and a four-quarter warranty costs $56. Warranty coverage is outsourced to a
reputable service provider in each market region. These warranty costs are paid directly to
the outsourced warranty provider at the time the product is manufactured. Warranty costs do
not depend on the failure rates of the sub-assembly components. Set-top box manufacturers
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are responsible for the costs associated with

replacing sub-assembly components that fail FAQ

in the field during the warranty period

associated with a set-top box product. | fiWwhat is the ful ltopbaxst
Warranties are honored in the original war r an The kilbc@sbof warranties to set-

top box manufacturers is the sum of three

elements:

x the direct warranty cost, $8+3(W*W),
where W is the warranty length in

calendar quar ter of sale plus the
additional number of quarters of the
warranty associated with a product's

configuration. quarters

1 Packaging : "1" (standard) packaging costs x the indirect costs that arise when sub-
$10, "2" (premium) packaging costs $14 per assembly components fail (set-top box
unit, and "3" (environmentally sensitive manufacturers provide replacement parts
premium) packaging costs $28. More without charge to the customer when sub-
expensive, premium packaging presumably assembly components fail in the field
has positive generate demand implications within - the warranty-period protection
and provides greater physical protection included ~with  the original  product
during shipping, resulting in somewhat purchase)

reduced failure rates in the field (i.e., lower X the indirect costs associated with cal
o center activity when customers require

failure rates to customers). "3" packaging within-warranty service/support when sub-

denotes premium packaging with assembly components fail.
environmentally sensitive design,

construction, and materials.

Reconfigurations

"Get the product out there as soon as you can and let the market

judge how good itis. You can fix it as you go along."
T William R. Hambrecht, Founder/Chairman/CEO of WR Hambrecht & Co.

Changes in a sett op box product és conf i guA mdoifiguratonar e r ec
involves a change in one or more of Alpha, Beta, bandwidth, warranty, and packaging. Any

configuration change incurs charges of $1,000,000, plus an additional $100,000 per configuration

element that is changed. These costs cover all of the necessary engineering, retooling, testing,

and administrative activities related to implementing the reconfiguration request. If you

reconfigure a set-top box by changing three of its elements simultaneously, the total associated
reconfiguration cost is $1,300,000. Reconfiguration occurs immediately, so the next

guarter's production involves the reconfigured product.

If you reconfigure a product, all of its current finished goods inventory at all of your distribution
centers is immediately sold off at a disposal sale with your receipts equaling 80% of the value of
the finished goods inventory, as reported on your last quarter's balance sheet. The 20% loss is
recorded as "Disposal Sales" on your financial statements. With no current finished goods
inventory of a reconfigured product anywhere in your supply chain, you will obviously have to
adjust your supply chain decisions to fill your supply chain with reconfigured product inventory.
Note that dealers are responsible for their own inventories, once purchased. Thus, you do not
have to pay dealers anything for their old inventories of just-reconfigured products.



XLINKS Enterprise Management Simulation [Extreme Edition] 15

Due to the workload associated wi th a
reconfiguration, you are limited to Case Study: Chrysler Minivans
reconfiguring at most one product per

guarter. This single product reconfiguration _ . o
may involve changing more than one element ; Chrysler Group is planning to switch its Dodge
of a product's existing configuration. Since | and Chrysler brand minivans to flat-folding third-
you're limited to a maximum of one product row seats, eliminating heavy, removable rear

fi tion i ; duct seats that are a chief reason people choose
reconnguration in any quarter, once a proauc other vans, industry sources say. It's no minor

(9-9-3 product 1) is successfully reconfigured, change for Chrysler, representing significant
no higher nu_mbereq product (e.g., product 2) investment on a new design that lets the third-
will be reconfigured in that quarter. row seat fold to form a flat, level cargo floor.

Chrysler's previous decision to stick with bulky
Don't assume that everything stays the same seats that have to be removed, instead of
forever in the set-top box industry. Customer incorporating a fold-flat third seat, has been
preferences for set-top box product attributes i Vviewed by auto analysts and its own dealers as

may change through time in some/all regions one of the biggest errors in design judgment in
the last decade."

and/or  channels. Patent royalty
ConSId_eratlo_nS might . influence pI’O.dUC1:‘ Source: David Kiley, "Chrysler Turns To Flat-Folding Seats,"
reconfigurations too, with later competitors USA Today (July 1, 2003)

reconfigurations creating patent space to
permit a reconfiguration to a more desirable
configuration. In addition, cost-structure changes that occur from time to time might require
adjustments in lots of decisions, including product configurations. Thus, it may be necessary to
reconfigure set-top box products more than one time.

Patent Royalties
"The best defense is to stay out of range." i Military Wisdom During Combat

Patent royalties are payable whenever a product is reconfigured and that reconfigured product lies
within the pre-existing protected patent zone for another set-top box product in the same product
category. In the quarter of reconfiguration, the protected patent zone is the sum of the absolute
values of the Alpha, Beta, bandwidth, warranty, and packaging differences in two product
configurations. For example, the product configurations H32111 and H45212 have a patent zone
difference of (4-3)+(5-2)+(2-1)+(1-1)+(2-1)=6.

Patent royalties are as follows: patent zone differentials of 0, 1, 2, 3, 4, 5 , 6, and 7 points
involve patent royalties of $2,000,000, $1,000,000, $500,000, $250,000, $125,000, $62,500 ,
$31,250, and $15,625. No patent royalties are payable for patent zone differentials of eight or
more.

Patent royalties are one -time payments made by manufacturers of patent -violating
reconfigured products. Patent royalties are only payable in the quarter in which a patent-
violating reconfiguration occurs. Royalties are paid by patent-violating reconfigurations to

competitors whose patents are violated. That

iroyalties received. 0
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Some additional considerations about patent
royalties follow:

(1)

()

Protected patent zones are specific to a
set-top box product category. Thus, the
configurations H32121 and M32121 do
not violate their respective patents
because these product configurations are
in different set-top box categories.

No patent royalties are paid by or paid to

FAQ

"If we reconfigure immediately by just one 'unit'
(e.g., change Bandwidth by 1), what are the
patent royalty implications?" Such a minor
reconfiguration would violate all other firms'
existing patent protection (in that set-top box
category), since all firms' products are initially

original quarter-1 product configurations : configured identically in each settop box

by other firms' quarter-1 product category. Thus, there would be some fairly
configurations However any substantial patent royalties to pay with such a
reconfigurations  violating  still-existing minor reconfiguration.

patents of quarter-1 product configurations
are subject to patent royalty payments according to the schedule described above.

(3) Patent royalties are payable only to pre-e Xxi st i ng patents, not
reconfigured simultaneously with your reconfiguration (i.e., in the same quarter that you
reconfigure a product).

(4) Multiple patent zone violations are possible on any reconfiguration.
payments described above are payable for each patent zone violation.

(5) Patent royalties (receipts and disbursements) are reported on your "Corporate P&L
Statement.”

The patent royalty

Research and Development

You may allocate funds to support research and development to further refine and perfect your
product configurations. R&D spending is product-specific, so you may choose to support
products with varying amounts of R&D spending.

1 If you choose to spend non-zero amounts on research and development, then it is generally
recommended that you spend at least $100,000 per quarter per product on R&D. Amounts
less than $100,000 are unlikely to have much noticeable impact on product quality.

1 R&D spending has the potential to improve product quality by reducing failure rates of
products in the field, during actual post-purchase usage by final end-users.

1 Product quality improvements require sustained effort on the part of your research and
development group over an extended time frame. A continual flow of funds tends to work
much better than occasional large expenditure levels in support of research and development.

The value of research and development has never really been clearly established in the set-top
box industry. There is no generally agreed-upon yardstick with which to measure the
effectiveness of research and development spending. However, many industry analysts maintain
that the impact of research and development expenditures is ultimately felt on the product quality
perceptions that customers hold for set-top box products.

t

(0]

c
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Product Development Decisions Form

What's the right combination of Alpha, Beta,
bandwidth, warranty, and packaging for set-
top boxes? The answer obviously depends
on customers' preferences for these set-top
box  product  configuration elements,
customers' willingness and ability to pay for
feature-sets, and the costs associated with
providing these elements in a product's
configuration.  Surprisingly, sometimes the
highest possible quality levels with the most
cutting-edge technologies are not the best
choices when customers' willingness and
ability to pay for feature-sets are taken into
account.

A blank "Product Development Decisions"
form may be found on the next page.
Complete this decision form during your team
deliberations if you wish to reconfigure a
product.

Case Study: Motorola Iridium

Motorola rolled out a product that was supposed
to redefine mobile telephony. The Iridium,
declared the company, would be the first mobile
phone to provide uninterrupted wireless
communication anywhere in the world, no matter
what the terrain or country. It was a complete
flop. In its rush to embrace a new technology,
Motorola overlooked the product's many
drawbacks: the phone was too heavy, it needed
a host of attachments, and it couldn't be used in
a car or building 8 exactly where jet-setting
global executives needed it most. At $3,000,
people couldn't see any compelling reason to
switch from their $150 cell phones.

Source: W. Chan Kim and Renee Mauborgne, "Knowing a
Winning Business ldea When You See One," Harvard
Business Review (September-October 2000), p. 129
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Product Development Decisions Firm Quarter

Product 1 Product 2

Category {"H"=hyperware, "M"=metaware} H M

Alpha {0-9 kilograms}

Beta {0-9 kilograms}

Bandwidth {1-7 terahertz}

Warranty {0-4 quarters}

O ||~ [fwWwW [N |

Packaging {"1"=stnd, "2"=prem, "3"=ES prem}

Research and Development (R&D) Spending

Notes:

(2 Your firm may reconfigure, at most, one product per quarter.

(2) To reconfigure a product, enter new values for Alpha, Beta, bandwidth, warranty, and
packaging.

(3) You cannot change configuration element #1 (category). Product 1 must always be a
hyperware product and product 2 must always be a metaware product.

Reminders

Only input changes. If you're happy with the current values of these decisions, leave the
appropriate decision entries blank.

All decision inputs change the existing values to the values that you specify. Do not enter "+" or
"-" values. Rather, enter new values only (new values replace the existing value of the decision
variable with your designated value).
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Chapter 4. Procurement Decisions

"Buy low, sell higher." i Unknown

This chapter provides details about the procurement decisions for which you are responsible
within LINKS. Your LINKS firm manages the procurement function in your supply chain by
sourcing raw materials and sub-assembly components from various suppliers. Raw material and
sub-assembly components inventories must be managed within your firm's manufacturing plant,
which is located in market region 1.

Within LINKS, your procurement strategies and tactics will need to balance input costs, supplier
delivery performance, sub-assembly component quality, and associated relationship management
costs (the explicit Ldollar costs associated with maintaining relationships with alternative suppliers
and the implicit time costs associated with managing a supplier portfolio). The input costs of raw
materials and sub-assembly components represent a sizeable portion of total product costs.
Thus, thoughtful management of the procurement sub-process will be an important aspect of
managing your firm in the set-top box industry.

Raw Materials

The alpha and Beta raw materials are widely available single-grade commaodities purchased at the
common world price for these inputs. In-bound transportation costs are covered by the raw
material suppliers. Due to their ubiquitous nature, surface transportation is the accepted mode of
transportation. Raw materials are always delivered for use within the current quarter's production
activities. The current prices of raw materials are $3/kg for Alpha and $4/kg for Beta.

Vendors of raw materials in the set-top box industry provide inbound transportation as part of their
bundled prices. Thus, there are no transportation decisions for set-top box manufacturers to
make with regard to raw materials. While there are no transportation costs associated with
regular purchases of raw materials, emergency (expedited) raw materials orders incur a cost of
$1/kg in transportation charges.

Volume discounts exist for all raw materials procurements.

T I f vy o u prociramenséostAlpha or Beta exceed 750,000 kilograms in a quarter, your
firm receives a 7.6% discount on the current raw material price for all procurement volume
of Alpha or Beta in excess of 750,000 kilograms.

1 An additional 6.2% discount (a total discount of 13.8%) accrues for Alpha or Beta raw
material procurements in excess of 1,500,000 kilograms in a quarter.

1 A further 5.4% discount (a total discount of 19.2%) is realized for Alpha or Beta raw material
procurements in excess of 3,000,000 kilograms in a quarter.

Sub-Assembly Components and Supplier Decisions

Hyperware products include sub-assembly component Gamma while metaware products include
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sub-assembly component Delta. Each set-top box is composed of either one Gamma or one
Delta sub-assembly component, depending on whether it is hyperware (Gamma) or metaware
(Delta). Sub-assembly component Gamma may be sourced from suppliers "A", "B", "C", or "D"
while sub-assembly component Delta may be sourced from suppliers "B", "C", "D", "E", or "F".
Each set-top box (i.e., hyperware and metaware set-top boxes) is manufactured with an Epsilon
sub-assembly component that may be sourced from suppliers "D", "E", "F", or "G".

Gamma and Delta sub-assembly components

are available on the spot-market for FAQ
immediate delivery. Epsilon sub -assembly _ '
components are delivered one quarter "We didn't order Epsilon last quarter but our

financial reports include an in-bound Epsilon
shipment. What's going on?" Epsilon sub-
assembly components are delivered one quarter
after ordering, not within the current quarter.
This in-bound Epsilon shipment was from your
procurement order executed two quarters ago.

after ordering, not within the current
quarter. You'll need to take this delivery lag
into account in managing your Epsilon sub-
assembly component inventories.

Sub-assembly components from
alternative suppliers are freely substituted
without influencing manufacturing costs. While all suppliers' versions of each sub-assembly
component perform approximately the same, there are differences in price, delivery performance,
and in-field failure rates of the sub-assembly component suppliers. Product failure in the field can
result if the Gamma, Delta, or Epsilon components fail. By common practice, the customer (i.e.,
your firm) arranges and pays for the transportation associated with in-bound sub-assembly
components.

Suppliers and manufacturers are jointly responsible for transportation decisions regarding inbound
shipments of sub-assembly components. Suppliers quote unbundled sub-assembly component
and transportation mode costs (surface and air). Manufacturers choose modes but suppliers
arrange specific carriers for each transaction. Suppliers choose specific carriers for sub-assembly
components to deal with less-than-truckload orders economically. In addition, suppliers' sub-
assembly components are used in many other industries than just set-top boxes, so they must
deal effectively and efficiently with cross-industry transportation requirements.

Your LINKS firm must make sourcing decisions for sub-assembly components used in
manufacturing involving both supplier selection and transportation modes. Surface and air
transportation modes are possible. Costs of air transportation exceed those of surface. However,
air transportation ensures timely receipt of sub-assembly components so that they may always be
used within the current quarter's production activities.

Gamma and Delta sub-assembly components cost $3/unit [$4/unit] for surface [air] transportation
with the corresponding surface [air] transportation per-unit cost for Epsilon units being $4 [$6].
Emergency (expedited) orders of sub-assembly components incur a cost 50% higher than air
transportation. These transportation costs are payable by the customer (i.e., your firm), although
carrier-specific decisions are made by the sub-assembly component suppliers. And, of course,
these transportation costs are in addition to supplier purchase costs.

Volume discounts exist for all sub-assembly components.

T 1 f y 0 u mprochiréementséod any sub-assembly component exceed 150,000 units in a
guarter, your firm receives a 10.4% discount on the current sub-assembly component price
for all procurement volume in excess of 150,000 units in a quarter.
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1 An additional 7.1% discount (a total discount of 17.5%) is realized for sub-assembly
component procurements in excess of 300,000 units in a quarter.

Exhibit 5 contains cost, delivery, and failure
data for  sub-assembly  components.
"Delivery" refers to the average rate of receipt
of sub-assembly components within the
current quarter via surface transportation.
With  air  transportation, sub-assembly
components are always received within the
current quarter and may be used within the
current quarter's manufacturing activities.
Recall that Epsilon sub-assembly components
are ordered in this quarter and are delivered in
the following quarter. Surface and air
transportation options exist for Epsilon, but
these deliveries are in the following quarter,
not in the current quarter.

1 The delivery rates in Exhibit 5 are average
delivery rates; the range of delivery rates
is plus or minus 10% around these
means.  Surface transportation of in-
bound sub-assembly components is
subject to various possible delays. While
the typical ranges are plus or minus 10%
(or so) from the published statistics in
Exhibit 5, more extreme performance
levels are possible. If you want to be
certain of current-quarter delivery, you can
always use air rather than surface
transportation. But, as you might expect,
there are higher costs associated with air
compared to surface transportation of sub-
assembly components. Variability in

Case Study: Quake Causes a Piston -Ring
Crisis For Japanese Auto Makers

For want of a piston ring costing $1.50, nearly
70% of Japan's auto production has been
temporarily paralyzed this week. Blame it on
kanban, the just-in-time philosophy of keeping
as little inventory on hand as possible. The
strategy keeps inventory costs down and
ensures quality. It generally works because
Japan's auto makers have long prided
themselves on the almost familial relationships
they have with a handful of suppliers of custom
parts that deliver several times a week or even
daily.

The strategy also has a downside, as became
evident after the 6.8-magnitude earthquake that
hit central Japan on Monday damaged Riken
Corp. Riken, which supplies all major
Japanese car makers, makes the sought-after
$1.50 piston ring but has been unable to make
deliveries. And because piston rings and other
key parts are made specifically for each car
maker and little inventory is kept in hand, it is
nearly impossible for auto makers to simply
switch to another supplier at the last minute.

Source: Amy
Maker s
2007).

Chozick, AA Key @rtr
B a Thie fWalr 8treet dournal (July 20,

surface transportation performance is one of the many elements of supply chain variability that
must be managed, in real supply chains and in the LINKS set-top box supply chain.

1 "Failure" refers to the per-quarter failure rate for each sub-assembly component from each
supplier. These failure rates refer to in-field failure faced by customers. A 5% failure rate is
interpreted as a probability of 0.05 that a specific sub-assembly component fails in any
quarter. These failure rates are especially relevant during your products' warranty periods,
when your firm must bear any costs associated with sub-assembly component failure.

1 The costs in Exhibit 5 are the spot-market prices for sub-assembly components as of quarter
1. You will be advised of any changes in these sub-assembly component spot-market prices.

Cost, delivery performance, and failure rates must be balanced in sourcing SACs.
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Exhibit 5: Sub -Assembly Component Characteristics

Sub-Assembly Components

Gamma Delta Epsilon
Cost | Delivery | Failure Delivery Delivery
Supplier A $12 80% 6.0%
Supplier B $14 85% 5.7%
Supplier C $13 85% 6.0%
Supplier D $22 90% 3.6% $24 80% 5.4% $29 80% 3.3%
Supplier E $20 75% 5.1%
Supplier F $19 77% 5.4%
Supplier G $21 78% 5.1%

Replacement Parts
"An airplane is a system of spare parts flying in close formation." i Onville Wright

Sub-assembly components may falil in the field as customers use their set-top boxes. Within the
warranty period associated with each product, replacement parts are provided without cost by set-
top box manufacturers.

Replacement part demand is sourced from the local within-region distribution center, if a local
within-region distribution center exists. Otherwise, replacement parts demand is sourced from the
distribution center adjacent to the firm's manufacturing plant in market region 1. Obviously, your
LINKS firm must maintain a suitable inventory of sub-assembly components to service
replacement parts demand.

Emergency Procurement

Your firm has a policy of never running out of inventories of raw materials or sub-assembly
components. If the available inventory of any raw material or sub-assembly component is
insufficient to meet the requirements implicit in your production orders, an emergency
procurement order is automatically executed by the simulation software.

Emergency procurement orders of sub-assembly components are made from supplier D, the only
full-service supplier offering all sub-assembly components. Emergency procurement orders of
raw materials and sub-assembly components involve extra charges of $1/kg and $3/unit,
respectively ($6/unit for Epsilon sub-assembly components). Emergency procurement costs are
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recorded as "Emergency Procurement" costs on the "Corporate P&L Statement.”

Emergency orders are always shipped by air so that they arrive in time to be used within the
current quarter's production activities. Emergency orders of sub-assembly components involve
transportation costs that are 50% higher than the usual costs associated with sourcing via air
transportation. Emergency procurement of raw materials incurs a cost of $1/kg.

Relationship Management Costs

Each relationship with a sub-assembly supplier incurs one-time start-up costs of $60,000, plus on-
going costs of $30,000 in the initial quarter of procurement and $15,000 in subsequent quarters
as long as your firm continues to source sub-assembly components from a supplier. If you cease
ordering sub-assembly components from a supplier and then start ordering again in a later
guarter, these start-up costs are incurred again.

iRel ationship" means one or mor e -gsemdylhcenpanenor der s
provider. Relationship management costs are recorded under "Procurement FC" on your financial
statements.

Fixed order costs of $3,750 accrue for every sub-assembly component procurement (via surface
or air) from every supplier used in a quarter.
FCo6 on your financial statements.

On-going relationships with sub-assembly component suppliers have the positive benefit of
reducing the risk associated with spot-market unavailability in any given quarter. As mentioned
above, as an existing customer of a sub-assembly component supplier, your firm would receive
preferential treatment with regard to any supply constraints. Thus, your firm would normally not
face spot-market unavailability from your existing sub-assembly component suppliers.

SAC Surface Shipping

SAC surface shipping, a distribution decision variable in LINKS, references in-bound surface

shipments of sub-assembly components to each DC.

1 Expedited Surface Shipping (level 3): With expedited surface shipping (i.e., the proverbial
Airush jobodo), ¢ a rsrcanslidationthybg to ship ditectly td finad destinations.
Shipments of any size, even small lots, are possible via expedited shipping. In LINKS,
expedited surface shipping of in-bound sub-assembly components to a DC increases
surface shipping delivery reliability by 10%-20%. For example, expedited surface shipping
from supplier D for Delta increases surface shipping delivery reliability from 80% to 88%-
96%. The cost of expedited surface shipping for sub-assembly components is 25% above
the standard surface shipping cost.

1 Standard Surface Shipping (level 2): Standard surface shipping is the normal form of surface
shipping for in-bound sub-assembly components to each DC. Standard surface delivery
reliability parameters are specified in Exhibit 5.

1 Economy Surface Shipping (level 1): With economy shipping, shippers save costs (passed on
to their clients) by consolidating shipments into large shipping units such as full truck-loads or
full container-loads. Economy shipments typically involve spot-market bidding for low-cost
shipping and consequent delays due to the consolidation process. Longer shipping times and
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greater use of interlining (i.e., transferring across shippers each of whom serve a limited
geographical area) combine to decrease shipping costs and delivery reliability. Relative to
standard performance in Exhibit 5 for sub-assembly components, economy surface shipping
reduces standard shipping costs by 30% and reduces surface delivery reliability by 35%-40%.
For example, economy surface shipping for supplier D for Delta decreases surface shipping
delivery reliability from 80% to 48%-52%.

Transportation costs are reported in the LINKS financial reports for standard surface shipping.
Incremental adjustments in transportation costs for expedited surface shipping and economy
surface shipping accrue as Transportation Rebates on the LINKS financial reports. Expedited
surface shipments are reflected as negative Transportation Rebates while economy surface
shipments are reflected as positive Transportation Rebates.

SAC surface shipping decisions are recorded as LINKS distribution decisions, since they refer to
decisions regarding distribution center management. DC1 shares common inventory (raw
materials, sub-assembly components, and finished goods inventory) with your manufacturing
plant.

Procurement Decisions Form s

Blank "Procurement Decisions" forms may be found on the next two pages. Complete these
decision forms during your team deliberations.
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Procurement Decisions (1) Firm Quarter

Raw Materials Alpha Beta

Sub-Ass embly Supplier | Supplier | Supplier | Supplier | Supplier | Supplier | Supplier
Components, Plant&DC1 A B C D E F G

Gamma, Surface

Gamma, Air

Delta, Surface

Delta, Air

Epsilon, Surface

Epsilon, Air

Reminders

Only input changes. If you're happy with the current values of these decisions, leave the
appropriate decision entries blank.

Don't forget to zero -out prior procurement decisions if you don't wish them to continue
on into the next quarter.

All decision inputs change the existing values to the values that you specify. Do not enter "+" or
"-" values. Rather, enter new values only (new values replace the existing value of the decision
variable with your designated value).
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Procurement Decisions (2) Firm Month

Sub-Assembly Supplier | Supplier | Supplier | Supplier | Supplier | Supplier | Supplier
Components, DC2 A B c D E F G

Gamma, Surface

Gamma, Air

Delta, Surface

Delta, Air

Epsilon, Surface

Epsilon, Air
Sub-Assembly Supplier | Supplier | Supplier | Supplier | Supplier | Supplier | Supplier
Components, DC3 A B c D E F G

Gamma, Surface

Gamma, Air

Delta, Surface

Delta, Air

Epsilon, Surface

Epsilon, Air

Reminders

Only input changes. If you're happy with the current values of these decisions, leave the
appropriate decision entries blank.

Don't forget to zero -out prior procurement decisions if you don't wish them to continue
on into the next month.

All decision inputs change the existing values to the values that you specify. Do not enter "+" or
"-" values. Rather, enter new values only (new values replace the existing value of the decision
variable with your designated value).
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Chapter 5: Manufacturing Decisions

"Nobody wants to have inventory, but everybody wants a product there when

they want it." i Joe Chernay, Vice-President of Manufacturing and Technology,
Bayer Corporation, http://www.industry.net/ discussions/supplychain.htm

In the manufacturing sub-process, your LINKS firm makes quarterly decisions for production for
each of your products, emergency production limits for each product, production volume flexibility
decisions for each of your products, and plant capacity management decisions.

The production sub-process within LINKS is of the build-to-plan (build-to-stock) variety, not the
build-to-order customized production style popularized by Dell Computer, for example. You will
have to plan ahead to create your production volume orders in light of downstream demand
forecasts that you craft as part of your supply chain decision making. In a build-to-plan production
system, the consequences of poor production planning are either too much inventory of unsold
products or emergency production.

Production
The costs associated with manufacturing are described in Exhibit 6. There is a fixed cost per
order associated with setting up each production run at the manufacturing plant. In addition to

these production-related costs, the implied costs associated with the configurations of the
products are also added into the costs of the products.

Exhibit 6: Manufacturing Costs (P er Unit)

Hyperware  Fixed Costs (per order) $67,500
Labor Costs (per unit) $30
Production Costs (per unit) $20
Metaware Fixed Costs (per order) $73,500
Labor Costs (per unit) $36
Production Costs (per unit) $16

Production of each product can change by a maximum of 25,000 units from the previous
guarter's value. Production may be changed to 0 units at any time, but you'd be limited to a
maximum production of 25,000 units in the following quarter due to load balancing requirements
associated with long-term capacity utilization and labor force overtime scheduling requirements.

In addition to order-related and unit-related costs described in Exhibit 6, your firm absorbs costs
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associated with depreciation and maintenance of your set-top box plant capacity. These costs are
$300,000/quarter for each production "shift" and they are recorded as "Plant Capacity FC" (plant
capacity fixed costs) on your "Corporate Current P&L Statement." These costs are allocated
equally among your products.

A production "shift" can accommodate up to 50,000 production units. If total production across all
products (including regular and emergency production) is less than 50,000 units per quarter, then
only one production shift is needed that quarter, and the associated costs are $300,000. If total
production across all products (including regular and emergency production) is 50,001 to 100,000
units, then two production "shifts" are needed in that quarter, with associated costs of $600,000.
The LINKS software automatically schedules the appropriate number of production "shifts" based
on total production. There must always be at least one production "shift" capability at all times,
even if total production is zero units.

Emergency Production

Emergency production is a maximum of

- FYIl: Why Hold Inventory?
25,000 units per product. If end-user demand Y i

exceeds available_ in\_/er_\tory _P'US your Cost considerations argue for low inventory.
emergency production |”T_“t, additional end- But, there are reasons for holding inventory:
user demand becomes unfilled orders. 1 To create buffers against the uncertainties of

supply and demand.

There is a $2/unit [$3/unit] cost for standby 1 To take advantage of lower purchasing and

charges associated with all emergency transportation costs associated with high

production limits for hyperware [metaware]. volumes. _

These standby charges are levied regardless | f TO take advantage of economies of scale

of whether you use the specified emergency associated with manufacturing products in
. o . batches.

production limits. Emergency production aiches

N 1 To build up reserves for seasonal demands
costs are recorded under “Emergency or promotional sales.

Production” on the "Corporate P&L 1 To accommodate products flowing from one

Statement.” location to another (work in progress or in
transit).

If finished goods inventory is insufficient to 1 To exploit speculative opportunities for

meet end-user demand, an emergency buying and selling commodities.

production order is executed automatically up
to the product's specified emergency
production limit. Emergency production
orders have a 50% cost premium associated
with them (i.e., labor and production costs are 50% higher than standard) for emergency
production volumes up to the limit of the product's specified emergency production limit. For
emergency production for any product in excess of 12,500 units, the production and labor costs
premiums are 100% above standard rates.

Source: Jeremy F. Shapiro, Modeling The Supply Chain
(Pacific Grove, CA: Duxbury, 2001), p. 477.

You have complete control over whether you wish to use emergency production for any product.
If you set a product's emergency production limit to 0, then unfilled orders result. You'll need to
assess the relevant trade-offs between emergency production and unfilled orders.
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Production Volume Flexibility

As described above, each productdés production or
25,000 units from the previous quart er 6 s production order volume fo
includes both increases and decreases in production order volume. Larger production order
volume changes than 25,000 units must be phased in over successive quarters. However, a
change to 0 units of production order volume for a product is always possible, but then the
following quarteré6és production for that product w

You may enhance -tgpohox mahufactumibdgs techmadogy to provide greater
production volume flexibility in changing a produ
guarter. As might be expected, this incremental production volume flexibility has associated

costs, as detailed below. You may increase the standard allotmentofa pr oduct s pr od.L
order volume change limit (of 25,000 units) between 1 and 12,500 incremental units with the

following associated cost implications:

Incremental Production .
Order Volume Flexibility On-Going Cost Per Quarter
1 to 2,500 Units $2/unit
2,501 to 5,000 Units $5,000 plus $4/unit over 2,500 units
5,001 to 7,500 Units $15,000 plus $6/unit over 5,000 units
7,501 to 10,000 Units $30,000 plus $8/unit over 7,500 units
10,001 to 12,500 Units $50,000 plus $10/units over 10,000 units
In addition to these on-going perquar t er cost s, any change in a pr

flexibility costs $10,000 in one-time (fixed) costs. These on-going and one-time costs are
recorded as AiProducti on FCO6 on vyour
Corporate P&L Statement..

FYI: Volume Flexibility Possibilities

il ncrement al production order vol ume N
flexibilityo refersi kakpr: tUsirg owrfime ang temps; Ciogs-Bajningi t vy i n
a productds productiWkSvol ume change

limit from quarter to quarter, beyond the
standard allotment of 25,000 units for
each product. For example, suppose
that you select 4,200 units of

Equipment : Deploying flexible equipment; Sharing
equipment with strategic partners.

; ) Management Planning/Control Systems : Improving
incremental production order volume sales forecasting accuracy, Better coordination of
flexibility for a product. ~ Then, that manufacturing and sales; Reducing manufacturing

product 6s product i O feadtinves Optimiviey inveritody Holdiths.
change by a maximum of 29,200 units

(25,000 units from the standard Suppliers and Vendors : Synchronizing procurement
allotment plus 4,200 in [optional] and manufacturing; Risk-pooling with  multiple
incremental production volume suppliers and vendors; Contract manufacturing and
flexibility) from f rgtegnj‘;%%”g?e%‘i’c%“[?@”g Qverky rdyring ¢ REAK

production volume for that product.
i . . o Source: Adapted from Amitabh S. Raturi and Eric P. Jack,
Production volume flexibility is specific ACreati ng-Fh e ¥bb LBusifessHatizoas , Volume
to each product. Thus, you may 47, Number 6 (November-December 2004), pp. 69-78.

provide for some incremental
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production volume flexibility (over the standard allotment of 25,000 units) for one product but
not for others.

To engage production volume flexibility, two steps are required:
1 Change production volume flexibility for a product to the desired additional production volume
(i.e., number of units) above and beyond the standard production volume change limit of
25,000 units for a product.
1 Change production for a product to the desired level, which includes any extra flexibility
provided by the current input-value for production volume flexibility.
Setting production volume flexibi lity to anon-zer o value doesnoét aut oma
extra production volume. Production volume flexibility just permits you to exceed the
standard production volume change limit by the current input-value in production volume
flexibility.

Unfilled Orders

Unfilled orders can exist in your set-top box industry. If demand for any product exceeds the
productds emergency production | imit, customer sa
DCs mu s t be reduced (proportionately) by the am
emergency production limit. The difference between potential customer sales (orders) and actual

customer sales due to inadequate on-hand finished goods inventory (after accounting for a

product's emergency production limit) is "unfilled orders" in LINKS.

Unfilled orders are not backlogged orders. Unfilled orders are not guaranteed (i.e.,
contracted, pre -paid) future sales. Unfilled orders occur at a particular time due to inventory
shortages relative to potential customer demand (orders), given competitive conditions at that
particular time. Unfilled orders incur processing and handling costs of $25/unit.

Past experience suggests that current unfilled orders reflect three types of set-top box customers.
Some customers immediately defect to another competitor's (available) product. Other
customers decide not to buy any set-top product now or in the near-term future. A third segment
of customers are inclined to wait and attempt to repurchase the preferred product having these
unfilled orders again in the future when supply (i.e., inventory availability) is more favorable. The
size of these three types of unfilled-orders customers is unknown. In all cases, however, it should
be expected that unfilled orders negatively impacting downstream demand to some extent.

If competitive conditions change (e.g., if you raise your unfilled-orders product's price dramatically
or competitors substantially improve their own product offerings and marketing programs), then
the share of customers with unfilled orders who would have been inclined to attempt to
repurchase your unfilled-orders product in the future can decrease. Additionally:

1 If you drop a product with unfilled orders from active distribution in a particular channel and
region, the unfilled orders associated with that product in that particular channel and region
are completely lost. They will not shift to another product, even your own dropped product still
actively distributed in another channel in that region.

1 If you reconfigure a product with outstanding unfilled orders, those unfilled orders are lost.

Unfilled orders represent additional potential demand that might have been realized beyond "filled
orders" (i.e., sales) if sufficient product supply had been available to meet all customer purchase
requests. A high level of unfilled orders could also reflect industry-wide double-counting if multiple
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firms' products simultaneously have unfilled orders. If two products simultaneously have unfilled
orders, then some customers might have wished to purchase first one of the products and then
the other product when the stockout situation for the first product was encountered. In such a
situation, a single customer would have been counted as an unfilled order by both stocked-out
products.

The definition of unfilled orders varies by channel. For a direct channel (like channel #2), an
unfilled order to an end-user customer is the same as an unfilled order to the manufacturer.
However, for an indirect channel (like channel #1), inventory buffer stock routinely maintained by
retailers complicates the interpretation of unfilled orders. If retailers order 1,000 units from a
manufacturer but that manufacturer is only able to fill 600 units of that order, this represents 400
units of unfilled orders to the manufacturer. However, this doesn't necessarily mean that retailers
have unfilled orders from end-user customers. If the 600 units of the retailers' manufacturer-order
yield sufficient on-hand retailer inventory to permit all end-user customer orders to be filled, then
there are no unfilled orders as far as retailers are concerned. (In this case, retailers' ending
inventory level would be below the desired level, which presumably would lead to increased orders
in the following quarterto meet expected end-user customer demand plus inventory restocking
targets.) With the buffering nature of retailer inventory, there could be no industry-wide unfilled
orders but individual manufacturers could still have unfilled orders in channel #1.

If dealers stockout, they will reorder in anticipation of future (continuing) rising demand above
current sales levels, as well as having to account for their (i.e., dealers') desired inventory levels in
the future. These are the total unfilled orders that manufacturers see arising from channel #1.
Industry-wide unfilled orders, as reported in Research Study #12, reference actual final end-user
customer stockouts now (not in the future). Note, too, that since industry-wide unfilled orders are
customer-based, industry-wide unfilled order estimates presumably are based on customer
surveys. Such survey-based estimates contain some statistical noise as well as reflecting the
potential for biases in customer surveys, especially if there are lots of customers who encountered
stockout situations. Thus, even a thoughtful/rational survey respondent might claim to have
wanted to buy and encountered a stockout situation, to encourage manufacturers to have more
plentiful inventory, especially when no contractual purchase commitment is required within the
survey.

Plant Capacity Management

In XLINKS, you're responsible for managing your firm's plant capacity. Each unit of plant
capacity can produce one set-top box unit per quarter via regular or emergency production. In
general, you will be trying to align your plant capacity and your total production (from regular
and emergency production) throughout your XLINKS exercise.

1 Depreciation : Your plant capacity depreciates with normal usage. With full plant capacity
utilization (i.e., regular and emergency production summing to equal plant capacity),
depreciation is 5.0% per quarter. Pro-rata depreciation accrues for plant capacity utilization
less than 100%. For example, plant capacity utilization of 80% of current plant capacity
incurs a quarterly depreciation rate of 4.0% (80% of 5.0%).

1 Over-Capacity Usage : You may order more production than plant capacity in any quarter,
if you wish, with associated accelerated depreciation levels. (With emergency production
capability enabled, over-capacity plant usage might arise simply due to unexpectedly high
demand.) Over-capacity plant usage incurs a 50% depreciation-rate penalty for plant
capacity usage between 100% and 125% and a 100% depreciation-rate penalty for plant
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capacity usage between 125% and 150%. For example, plant capacity usage levels of
110%, 130%, and 150% incur overall depreciation of 115%, 147.5%, and 187.5%,
respectively, of the standard depreciation rate of 5.0%/quarter.

1 Maximum Over -Capacity Usage : Total production orders across all products in any
guarter that exceed 150% of current plant capacity will be reduced proportionately across all
products. Her e, fAcurrent plant capacityo refers

previous quarter, excluding any nextquar ter additions to your

pending plant capacity orders.

1 Accounting For Depreciation : Depreciation is a product-cost element, so depreciation is
embedded within the variable costs for your products. You may wish to order the "Product
Cost Report" (an IT option) to see the full details of the elements which comprise your
product variable costs.

1 New Plant Capacity : Standard [expedited] new plant capacity orders incur per-order fixed
costs of $125,000 [$200,000] plus variable costs of $ 500/unit [$ 550/unit] ordered.
Standard [expedited] new plant capacity orders are available for use at the beginning of the
second [next] quarter after the plant capacity ordering decision is made. For example,
standard [expedited] plant capacity ordered with your inputs for Q#13 are available for use
at the start of Q#15 [Q#14].

1 New Plant Capacity Orders : Standard and expedited plant capacity orders are part of
your LINKS manufacturing decisions. Orders for standard and expedited plant capacity are
each limited to a maximum of 50,000 units in any single order in any quarter. Larger orders
would need to be staged over several quarters.

1 Cash Flow and New Plant Capacity Orders : The full cost of new plant capacity orders is
payable when the order is made. Note that the purchase of new plant capacity is a balance-
sheet transaction, with cash decreasing and plant investment increasing. If you have
insufficient on-hand cash, a loan would be automatically executed on your firm's behalf.

1 Current Plant Capacity Status : Your current plant capacity and the status of any on-order
plant capacity are reported on your "Balance Sheet."

In any quarter, plant capacity utilization equals total production (regular plus emergency) this

guarter di vided by available plant capacity.

capacity this quarter plus new plant capacity added this quarter. Note that depreciation this

guarter is not included in favailable plant

quarter.

to
f
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capa
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Plant Capacity Depreciation Tutorial

Plant capacity depreciation in LINKS depends on plant capacity usage. In general, higher plant
capacity usage (i.e., higher production relative to plant capacity) is associated with higher plant
capacity depreciation.

By definition:

Usage = Production/Capacity
whereiUsageo i s pl ant fRrayctocoiartdyCapadty gre ex@eassed in units.
AProductiond refers to the total +opboxpraductstomd e mer
a firm. AUsaged is a proportion such as 0.925 bl
percentage (e.g., 92.5%).

Plant Depreciation Calculation With Under  -Capacity Usage
If Production = 40,000 and Capacity = 50,000, then Usage = 0.8 (or, equivalently, 80%).

Inthisexampl e (fARated = depr ecusae, aodefinedanttree LIAKS f ul | (
manual):
Depreciation = Rate * (Production/Capacity)
= 0.05 * (40,000/50,000)
=0.05* (0.8)
=0.04
So, 4% of the plant capacity depreciates with 80% plant capacity usage.

Plant Depreciation With Over -Capacity Usage

If Usage>1.0 (i.e., if total production exceeds current plant capacity), t hen t herebs a pe
over-capacity usage. 10%over-c apaci ty usage do ergadatiohbejnguldd® r esul t
of the base rate (of 5%) at full capacity usage.

For example, suppose Production = 60,000 and Capacity = 50,000. In this case, Usage = 1.2
(or, equivalently, 120%). The overall depreciation rate for 120% usage is obviously more than
just the base rate (of 5%). In addition to the 120% usage rate, the depreciation penalty for
over-capacity usage must be added into the depreciation calculation.

With over-capacit y usage (to a maximum of 125%), thereds ¢
over-capacity usage. So,
Depreciation {Usage Depreciation} + {Over-Capacity Usage Depreciation Penalty}
{0.05*(Production/Capacity)} + {0.5*0.05*[(Production/Capacity)-1.0]}
0.05 * { (Production/Capacity) + 0.5*[(Production/Capacity)-1.0] }
0.05*{1.2 + [0.5*(1.2-1.0)] }
0.05 * {1.2+0.1}
0.05 * 1.3
0.065
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An alternative (and equivalent) calculation to the above is:
Depreciation = {100% Usage Depreciation} + {Over-Capacity Usage Depreciation}
{0.05} + {0.05*(1.0+0.5)*((Production/Capacity) -1.0) }
{0.05} + {0.05*1.5*0.2}
0.05 + 0.015
0.065
This alternative calculation is used in the LINKS Balance Sheet, to show the details associated
with the calculation of thecur r ent quarter és plant capacity depr ec
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Manufacturing Decisions Form

A blank "Manufacturing Decisions" form may be found on the next page. Complete this decision
form during your team deliberations.
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Manufacturing Decisions Firm Quarter

Manufacturing Decisions Product 1 Product 2

Production

Emergency Production Limit

Production Volume Flexibility

Note: Each production volume may change by a maximum of 25,000 units from the preceding
guarter's value. You may, however, change production to 0 at any time. However, note that with
a production value of 0 units, the following quarter's production volume would be limited to a
maximum of 25,000 units.

Plant Capacity Decisions Standard Expedited

Plant Capacity Order

Reminders

Only input changes. If you're happy with the current values of these decisions, leave the
appropriate decision entries blank.

Don't forget to zero -out prior production decisions if you don't wish them to continue on
into the next quarter.

All decision inputs change the existing values to the values that you specify. Do not enter "+" or
"-" values. Rather, enter new values only (new values replace the existing value of the decision
variable with your designated value).
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Chapter 6: Distri bution Decisions

LINKS distribution decisions include whether to have distribution centers (DCs) in regions other
than your home-base (i.e., region 1) and, if so, the form of those DCs (outsourced or owned). For
each DC, you also face decisions related to how RFID-application occurs for products distributed
through the retail channel (channel #1), whether to enable cross-docking with any carriers, and
surface shipping methods for finished goods inventory shipped from DC1 to other DCs and for in-
bound surface shipments of sub-assembly components to each DC.

Distribution Center Decisions

While you must always have an owned DC in region 1, you may or may not wish to have DCs in
other regions. Even if you choose not to have a distribution center in a market region other than
market region 1, you can still have sales in that market region if you choose to have products in
active distribution in any channel in that market region. Such sales would be serviced directly
from your distribution center in market region 1, where your firm must always have an owned
distribution center.

With a distribution center in a market region:
1 Replacement parts demand is fulfilled from that regional DC, rather than from DC1, thus
requiring inventories of sub-assembly components to be maintained at such regional DCs.
9 When you open a distribution c eassembly,companend | | hav
Epsilon available at that DC for the first quarter. Thus, all first-quarter usage of Epsilon will
be on an emergency basis, with consequent first-quarter emergency ordering costs.
1 Surface transportation is used to transport finished goods to customers from a regional DC.
Otherwise, air transportation is required to ship finished goods from the distribution center in
market region 1 to customers in other regions without a local distribution center.

Three distribution center decision options exist in regions other than market region 1. In market
region 1, you must always have your own distribution center (located adjacent to your
manufacturing plant in market region 1). The distribution center decision options, along with their
cost consequences, are as follows:

1 Decision Option "0" (don't have a distribution center): No distribution center costs exist.

1 Decision Option "1" (outsourced third-party distribution center): By using a third-party logistics
strategy, your firm outsources your regional distribution center to a reputable partner in any
market region. Outsourced distribution centers involve one-time costs of $100,000 to open an
outsourced distribution center, $50,000 in one-time costs to close an outsourced distribution
center, $50,000 in quarterly costs as long as your firm has an outsourced distribution center in
any region, and inventory charges of 5% based on the inventory value at any outsourced
distribution center. These one-time costs of $100,000 are incurred to open any outsourced
distribution center or to convert any owned distribution center to outsourced status.

1 Decision Option "2" (operate owned distribution center): In operating your own distribution
centers, your firm incurs one-time costs of $250,000 to open an owned distribution center in
any market region, $150,000 in one-time costs to close any owned distribution center, $25,000
in quarterly costs as long as your firm owns a regional distribution center, and inventory
charges of 3% based on the inventory value at owned regional distribution centers. These
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one-time costs of $250,000 are incurred to open any owned distribution center or to convert
any outsourced distribution center to owned status.
Inventory costs are recorded under "Inventory Charges" on your "Corporate P&L Statement” and
other distribution costs are recorded under "Distribution FC" on the "Corporate P&L Statement."

Your firm either has no DC in a region or your firm has one DC in a region. Your firm never
has more than one DC in a region. The DC status
region, not two DCs in that region.

DC-openings and DC-conversions (from outsourced to owned or from owned to outsourced)
occur immediately (i.e., at the start of the next quarter). In DC-conversions, existing inventory is
automatically transferred to the new DC-form.

The LINKS software automatically disposes of any residual inventory of sub-assembly
components and finished goods when a DC is closed. The inventory is converted to cash at the
current balance-sheet values and a corresponding disposal cost of 20% of the inventory's value
accrues. This disposal cost is recorded under Consulting Fees on the firm's P&L statement. An
appropriate disposal-sale message appears at the end of the firm's financial statements.

RFID-Application For Retail -Channel Sales

A recent development in the set-top box industry has increased your costs associated with selling
through the indirect channel (i.e., channel #1). Retailers of set-top box products now require that
your products be equipped with RFID (radio-frequency identification). Compared to bar codes,
radio tags can carry more information about products, can be scanned more rapidly, and can be
located easily even if they are hidden in cartons or behind other products. RFID is seen as the
long-term successor to bar codes throughout the retail industry.

RFID is applied to your outbound set-top box products at your distribution centers. Only products
being distributed to the retail channel (i.e., channel #1) require RFID-application.

At each distribution center, you have two choices with regard to how RFID is included on your set-

top box products sold through the indirect (retail) channel.

1 Decision Option 0 (outsourced RFID-application): Your current practice is to outsource RFID
application to a reputable vendor in each market region in which you have a distribution
center. Outsourcing adds $11 in variable costs to all of your set-top box products sold through
the retail channel (i.e., channel #1).

1 Decision Option 1 (insourced RFID-application): You can insource the provision of RFID for
products sold through the retail channel. Insourcing incurs a one-time investment of
$1,000,000 (for capital equipment purchases, process reorganization, and staff retraining) and
reduces the variable costs to $1 for all set-top box products sold through the retail channel
(i.e., channel #1). The one-time investment of $1,000,000 is recorded under "Consulting
Fees" on your corporate profit-and-loss statement.

Note that there is no re-sale market for used RFID equipment. Therefore, you would not be able

to recapture any part of the one-time $1,000,000 investment in RFID insourcing at any distribution

center if you subsequently choose to close that distribution center.

Your RFID decision is specific to each distribution center. Thus, you may choose to insource at
some DCs and outsource at other DCs, as you wish.
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RFID insourcing is only possible if you already have (or simultaneously open) a DC in a region.
With no DC in a region, your set-top box products must be sourced from DC1 and your RFID
status at DC1 will be in effect for your retail-channel sales in other regions without a local DC.

Emergency Carriers For Plant -To-DC Shipments

You must also choose an emergency carrier for each of your DCs (other than DC1). This
emergency carrier for each DC (other than DC1) is used for plant-to-DC transportation shipments
required on an emergency basis. Your emergency carrier choices are recorded on the
Distribution Decisions form, since these decisions are specific to each DC.

Cross -Docking

With cross-docking enabled at a DC, inventory holding costs and DC operating costs are reduced
because inbound shipments are directly transferred to outbound (local) carriers with reduced
regional-DC handling, warehousing, and administration. In LINKS, cross-docking is possible at all
regional DCs (i.e., at third-party and owned regional DCs) other than DC1. Due to technology
infrastructure considerations, cross-docking is only possible with carriers K, L, M, and N.

Cross-docking decisions involve balancing the

trade-offs between cross-docking costs and Case Study: Cross -Docking at Wal -Mart
DC operating cost reductions associated with
cross-docking enablement. Wal-Mart developed cross-docking processes in

which goods come from the suppliers to Wal-
Martés distributi oermovec n
immediately to the stores. This process reduced
DC warehousing costs and, more important,
eliminated an echelon in the distribution chain.

1 Cross -Docking Costs
1 One-time fixed costs to enable cross-
docking with a specific carrier are
$22,500/carrier.

1 On-going (quarterly) ~maintenance Rather than ordering from the store to the DC
costs with each shipper where cross- and from the DC to the suppliers, the stores
docking is enabled are $7,500/carrier. were, in fact, ordering directly from the suppliers.

1 DC Operating Cost Reductions
Associated With Cross -Docking Source: _ Yossi Shefﬁ, The Res_i!ient Enterprise:
1 Reduced inventory charges Overcoming Vulnerability For Competitive Advantage

. . (Cambridge MA: The MIT Press, 2005), p. 89.
associated with cross-docked

shipments (reduced by 0.5%, from
5% to 4.5% for third-party DCs and from 3% to 2.5% for owned DCs), based on the
relative proportion of shipments received by a regional DC via carriers with cross-
docking enabled in a quarter. In calculating cross-docking cost reductions in inventory
charges, the maximum applicable finished goods inventory valuation at a DC with cross-
docking enabled is $5,000,OOO.2

1 Due to special processing and handling requirements, cross-docking is not possible for
emergency shipments of finished goods inventory from DC1 to other DCs.

1 Reduced quarterly DC operating costs for each cross-docking enablement (quarterly DC
operating costs are reduced by $3,000/carrier for each existing carrier-specific cross-

% Finished goods inventory valuation in excess of $5,000,000 yields no additional inventory cost savings
due to cross-docking.
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docking capability enabled at a regional DC other than DC1).

Cross-docking charges are reported separat el y

on t he

AfCorporate

cross-docking costs reflect the net costs (which could be positive or negative) associated with
all aspects of cross-docking, including the reduction in finished goods inventory charges

associated with cross-docked shipments.
ilnvent ory Charges?o
reductions ar e [
Dockingdeimi mem t he
Statement. o

Cross-docking operates identically for
surface and air shipments. The presence or
absence of cross-docking enablement with
a specific carrier has no impact on that
carrier's surface or air delivery reliability.

At each distribution center (other than DC1),

you have two choices with regard to cross-

docking for each of carriers K, L, M, and N:

1 Decision Option 0: No cross-docking
exists with a specific carrier. Existing
cross-docking enablement with a
specific carrier is terminated if you
change your cross-docking decision
from "1" to "0" for that carrier. No
special costs accrue with the termination
of cross-docking enablement with a
specific carrier.

1 Decision Option 1: Cross-docking is
enabled with a specific carrier (or cross-
docking continues to be enabled, if
cross-docking was already in effect in
the previous quarter).

Cross-docking involves in-bound shipments
from DC1 to another DC. If there are no in-
bound shipments to a DC via a carrier with
cross-docking enabled in a particular
guarter, then there are no cross-docking
cost-savings associated with that carrier in
that quarter at that DC.

on
ncd uded i n

t he

t he fiCross

Thus, regular inventory charges accrue under
fi C-seattipgo aroastdecking &dst

ACor por at e

P&L
FYI: About Cross -Docking

Cross-docking is the practice of receiving goods
at one door of a facility and shipping out through
another door almost immediately without putting
the goods in storage.

Why is cross-docking of interest to supply chain
managers? Generally, cross-docking involves
cost control, acceleration of inventory velocity,
just-in-time  service, and responsiveness to
customer demand.

- Improved customer service can follow from
cross-docking, especially for perishable goods.
With cross-docking, perishable goods reach
customers faster, preserving quality and
freshness.

- Cross-docking gets the right product mix to the
right customers. Some cross-docks break
pallets into individual orders via layer picking or
even case picking to get stores what they need.
Store-ready orders can be prepared by suppliers
for shipment to the cross-dock, and then routed
for store delivery.

-Since product doesnod
multiple times, l abor

put into storage to be picked later. The product
waits for shipment on the trailer it will ship on, so
extra handling is by-passed.

- By consolidating LTL (less-than-truckload)
shipments into full loads via cross-docking,
freight savings accrue.

Source: Stephen Cook, fi Cr éscking Increases as
Supply Chain
& Supply Chain Strategies (  November 2007), pp. 46-47.

—

Shi f t &lobaldogiftiesma

h d

P&L

Stat el



XLINKS Enterprise Management Simulation [Extreme Edition] 41

Surface Shi pping Methods

Surface shipping methods provide three levels of surface shipping for finished goods shipments
from DC1 to other DCs and for in-bound surface shipping of sub-assembly components to each
DC. Surface shipping methods include expedited, standard, and economy surface shipping
with associated consequences for surface shipping delivery reliability and cost.
1 FGI surface shipping is specific to each DC (other than DC1) and applies to al | carri el
surface shipments of finished goods from DC1 to that DC. The full details about FGI Surface
Shipping are provided in Chapter 7 (Transportation Decisions).
1 SAC surface shipping provides three levels of surface shipping for in-bound sub-assembly
components to each DC. The full details associated with surface shipping method are
provided in Chapter 4 (Procurement Decisions).

Distribution Decisions Form

A blank "Distribution Decisions" form may be found on the next page. Complete this decision
form during your team deliberations.
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Distribution Decisions Firm Quarter

Distribution Decisions Region 1 | Region 2 | Region 3

DC? {0=noneb1=outsourcedb2=owned}

RFID-Application? {O=outsourced|1=insourced}

Emergency Carrier? {I|J|K|L|M|N}

Cross-Docking, Carrier K {0=no|1=yes}

Cross-Docking, Carrier L {0=no|1=yes}

Cross-Docking, Carrier M {0=no|1=yes}

Cross-Docking, Carrier N {0=no|1=yes}

FGI Surface Shipping {1=Economy|2=Standard|3=Expedited}

SAC Surface Shipping {1=Economy|2=Standard|3=Expedited}

Reminders

Only input changes. If you're happy with the current values of these decisions, leave the
appropriate decision entries blank.

All decision inputs change the existing values to the values that you specify. Do not enter "+" or
"-" values. Rather, enter new values only (new values replace the existing value of the decision
variable with your designated value).
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Chapter 7: Transportation Decisions

This chapter details the transportation decisions for which you are responsible in LINKS:

1 transportation mode choice (surface and air) for in-bound sub-assembly components

1 transportation mode choice (surface and air) and carrier selection for finished goods
shipments from your plant to your distribution centers (DCs).

Surface transportation is less expensive and less reliable than air transportation. Mode choice

(surface and air) and carrier selection in LINKS revolve around cost and performance trade-offs.

Damage rates are comparable and relatively low across set-top box industry carriers. Carriers are
contractually responsible for damages arising in goods under their care. If carriers accept a
shipment from a manufacturer, then they are responsible for it throughout the shipment journey.
Thus, damage is not a major consideration in your LINKS transportation decisions.

Transportation Responsibilities

Different kinds of transportation decisions are required in different parts of your supply chain.

1 Inbound Raw Materials : Vendors of raw materials in the set-top box industry provide
inbound transportation as part of their bundled prices. Thus, there are no transportation
decisions for set-top box manufacturers to make with regard to raw materials.

1 Inbound Sub -Assembly Components : Suppliers and manufacturers are jointly responsible
for transportation decisions regarding inbound shipments of sub-assembly components.
Suppliers quote unbundled sub-assembly component and transportation mode costs (surface
and air). Manufacturers choose modes but suppliers arrange specific carriers for each
transaction. Cost and operating details for these transportation modes are provided in
Chapter 4. Suppliers choose specific carriers for sub-assembly components to deal with less-
than-truckload orders economically and to efficiently manage cross-industry transportation
requirements for sub-assembly components.

1 Plant-To-DC Shipments : Manufacturers are responsible for all transportation decisions
related to within-firm shipments of finished goods from manufacturing plants to DCs.
Transportation decisions include mode choice (surface and air) for carriers |, J, K, L, M, and N.
Cost and operating details are provided in this chapter.

1 DC Shipments To Customers : Set-top box manufacturers ship by surface from within-region
DCs and ship by air for customer shipments where a local DC doesn't exist (and direct
shipment from DC1 is required). Since corporate policy and set-top box industry custom
dictates the transportation modes and the carriers used, there are no active decisions required
within LINKS at this supply chain linkage. Since the standard costs associated with DC
shipments to customers are borne by manufacturers, these transportation activities impact the
financial performance of manufacturers. If customers prefer expedited transportation above
and beyond the standard transportation modes used, customers absorb any incremental costs
associated with expedited transportation.

Exhibit 7 summarizes the roles of transportation throughout the set-top box industry supply chain.
Some transportation decisions are the responsibility of suppliers, others are shared between
suppliers and manufacturers, and still others are the manufacturer's responsibility.
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Exhibit 7: Transportation Responsibilities

Raw Material Sub-Assembly
: Component
Suppliers .
Suppliers
Complete Supplier Shared
Resp onsibility Responsibility:
(Modes and Specific Manufacturer
Carriers) Chooses Modes;
Supplier Chooses
Specific Carriers
Manufacturing
Plant

Complete

Manufacturer

Responsibility

(Modes and

Specific Carriers)
Manufacturer Manufacturer
Responsibility Responsibility (Air
(Surface Mode Using Distribution Mode Using
Common Carriers) Center Common Catrriers)
[Customer [Customer
Responsibility For Responsibility For
Optional Expedited Optional Expedited
Transportation] Transportation]

Customers in
Regions With No
Distribution Center
(Sourcing From
DC1)

Customers In
Regions With a
Distribution Center
(Local Sourcing)

Notes: Transportation responsibilities in the set-top box industry are indicated by the bolded and
italicized text at each supply chain linkage point where transportation activity occurs. The set-top
box manufacturer's supply chain management responsibility domain is shaded. Recall that set-
top box manufacturers both manufacture and manage distribution centers in the set-top box
industry.
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Plant Shipments To Distribution Centers

The regional distribution center in region 1 is located adjacent to your manufacturing plant, so
there are no transportation costs associated with product shipments DC1. For other regions,
transportation decisions are required to ship your products to regional distribution centers. You
make shipment volume decisions across two possible transportation modes (surface and air) and
six possible carriers (1, J, K, L, M, and N).

Based on past experience, 100% of all

finished goods shipped by air arrives at FYI. Transportation Strategy

regional DCs to meet -current-quarter

orders. This 100% reliability of delivery s { iWhen contracti mgtis€ommont r an
a major advantage of air transportation: for U.S. companies to bid for capacity on certain

origincdestinati on movements i
separately for O6surge capa
a companyb6s business grows
regions of the country (as a result of weather, for
example or because of an unanticipated large

guaranteed delivery performance.  Of
course, air transportation costs more than
surface transportation.

Based on past experience, an average of order). Transportation carriers cannot be expected
about 80% of surface transported volume to have trucks or rail car
arrives at regional DCs in time to meet in case. 0 They can, howev
current-quarter orders. The range of operational procedures to identify available
surface transported production volumes resources and move them around, helping them to
received within the current quarter varies | espondtosurges. Surge capacity is typically priced
from about 50% to 100% Surface higher, in acknowledgement of the extra equipment
transported finished goods volume that reposmomng required by the carriers to respond Fo

. o the increased demand. 0
does not arrive within the current quarter
always amve_s _by the end of th? current Source: Yossi Sheffi, The Resilient Enterprise: Overcoming
guarter and it is, therefore, available for Vulnerability For Competitive Advantage  (Cambridge MA:
meeting orders in the following quarter. The MIT Press, 2005), p. 99.

Current per-unit transportation costs
between your manufacturing plant and your regional distribution centers are shown in Exhibit 8.
These transportation costs are identical for
hyperware and metaware set-top box

products. FYI: Surface Transportation Delays
The delivery rates in Exhibit 8 are fi | many parts of the world, the transportation
averages; the range of delivery rates is infrastructure is relatively undeveloped or congested.

Imagine sourcing product from a factory in Wuhan,
China for retail sale within the US. After
manufacture, the product may travel by truck, then
by rail, by truck again, and then be loaded at a busy

plus or minus 10% around these means.
The "100%" delivery reliability for air
transportation reflects the certainty of

delivery within the current quarter when air port. It may repeat the sequence of steps (in

transportation is chosen for plant-to-DC reverse order) within the US. At each stage the

shipments. schedule may be delayed by congestion,
bureaucracy, weather, and

Source: John J. Bartholdi and Steven T. Hackman,
Warehouse & Distribution Science (Atlanta: Georiga
Institute of Technology, 2010), p. 5.
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Exhibit 8: Plant-To-DC Transpor tation Shipments

Region 1 Region 2 Region 3
Cost | Delivery | Cost | Delivery | Cost | Delivery
Carrier |, Surface $6 70% | $10 70%
Carrier |, Air $8 100% | $14 100%
Carrier J, Surface $4 40% $4 30%
Carrier J, Air $10 100% | $14 100%
Carrier K, Surface $6 70% $6 60%
Carrier K, Air $8 100% | $14 100%
Carrier L, Surface $8 75% $6 60%
Carrier L, Air $10 100% $14 100%
Carrier M, Surface $6 65% $8 75%
Carrier M, Air $8 100% | $16 100%
Carrier N, Surface $10 82% $12 78%
Carrier N, Air $12 100% | $18 100%

Note: Since your manufacturing plant is located adjacent to your DC in region 1, there are no transportation costs
associated with shipments from your manufacturing plant to DC1, and delivery reliability is always 100%.

Occasionally, carriers have limited available space and are unable to offer any shipping services
in a particular quarter. This might arise due to prior contractual obligations, seasonal forces, or
environmental developments (e.g., strikes, equipment limitations, etc.). Set-top box
manufacturers that already have an on-going relationship with a carrier (i.e., firms that used a
carrier last quarter) receive preferential treatment as existing customers and, therefore, are
normally unaffected by spot-market unavailability conditions with such carriers. If your specified
carriers are unavailable in any quarter, carrier N will be used. Carrier N has an unblemished past
record of availability and is the well-recognized carrier-of-last-resort in the set-top box industry.

Carriers offer a 20% rebate on the current quarter's transportation charges if they are used
exclusively in a quarter. Shipments from your manufacturing plant to all DCs may be divided
between surface and air, but the 20% rebate only accrues if all plant-to-DC shipments (including
emergency shipments , if any) are via a single carrier. The "Transportation Rebates" is recorded
on your "Corporate P&L Statement.”

You must also choose an emergency carrier for each of your DCs (other than DC1). This
emergency carrier for each DC (other than DC1) is used for plant-to-DC transportation shipments
required on an emergency basis. Your emergency carrier choices are recorded on the
Distribution Decisions form, since these decisions are specific to each DC.
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Distribution Center Shipments To Customers

Your firm is responsible for covering all costs associated with shipping your products from your

DCs to your customers, to retailers in the retail channel and to end-users in the direct channel.

1 If your firm has a distribution center in a market region, then that distribution center is used to
service all orders for set-top boxes. Your firm's policy is to ship by surface transportation
when you have a within-region distribution center. Occasionally, customers may request
expedited shipment, but the custom in the set-top box industry is for customers to pay any
incremental shipping charges above surface transportation rates.

1 If your firm does not have a distribution center in a market region, then the distribution center
in market region 1 (i.e., the distribution center associated with your manufacturing plant) must
service such an order. Your firm's transportation policy is to ship via air in such situations, to
ensure prompt delivery to customers within the current quarter.

The transportation costs associated with various customer shipments are shown in Exhibit 9.

Note that the costs associated with shipping to c
and channel 3 [AMajor Accountso]) ar esindeidiggdi-e r t har
channel customers normally are ordering in much smaller quantities than the bulk shipments to

retailers. The cost of shipping replacement parts to end-users is 50% of the cost associated with

shipping finished products to customers.

Outbound Shipments

If the Exhibit 8 and Exhibit 9 data are combined, the total transportation costs for outbound
shipments may be determined for any choice of plant-to-DC carrier. The total transportation costs
for "outbound shipments" refers to finished goods transportation costs from the manufacturing
plant to the customer, either through the "local" DC if one exists or directly from the plant/DC1 to
regions where no "local" DC exists. Exhibit 10 contains the relevant calculations for a sample
carrier, carrier |. Alternative calculations would follow for other plant-to-DC carriers.

1 In all cases, total transportation costs for "air to DC" shipping for plant-to-DC shipping exceed
"surface to DC" shipping.

1 In all cases, total transportation costs are less when a "local" DC exists than when air sourcing
is required from the plant/DC1 because no "local" DC exists. Of course, this variable cost
advantage for having a "local" DC does not take into account the fixed costs of operating DCs
and the incremental management effort required to manage a more complicated supply chain.

1 In all cases, channel 1 total transportation costs are less than channel 2 total transportation
costs, reflecting the relative costliness of shipping to individual (direct) customers purchasing
single units of set-top boxes.
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Exhibit 9: Customer Shipment Transp ortation Costs (Per Unit)

Within-Region Surface Sourcing From Plant/DC1 With
Transportation Costs No Within-Region DC
Channel | Channel | Channel | Channel | Channel | Channel
1 2 3 1 2 3
Market Region 2 $6 $12 $8 $18 $28 $22
Market Region 3 $8 $16 $12 $26 $36 $30

Exhibit 1 0: Sample Calculations of Plant -DC-Customer
Total Transportation Costs For Channels 1 and 2

Channel 1 Channel 2
"Local" DC Air Sourced "Local" DC Air Sourced
From From
Surface To DC Air To DC Plant/DC1 Surface To DC Air To DC Plant/DC1
Region 2 6+6=12 8+6=14 18 6+12=18 8+12=20 28
Region 3 10+8=18 14+8=22 26 10+16=26 14+16=30 36

Notes: These total transportation costs reflect the sum of the cost of shipping finished goods from the plant/DC1 to the
regional DC plus the cost of shipping finished goods to the final customer from the regional DC. With sourcing from
plant/DC1 (when there is no "local" DC), the former cost is, of course, zero. These sample total transportation cost
calculations reference carrier | for plant-to-DC shipments.

Emergency Transportation Shipments

LINKS calculates inventory requirements at DCs in the first instance assuming that all potential
demand can be met. This can lead to "tentative" emergency shipments being created from
DC1 to other regions. After making adjustments for the availability of emergency production
capability, remaining excess demand over available inventory results in unfilled orders. Then,
for example, if total worldwide unfilled orders represent 28.35% of total potential demand, all
shipments including "tentative" emergency shipments are reduced by 28.35% to reflect the
unfilled orders situation.

Intuitively, this situation is interpreted as follows. With unfilled orders occurring within a quarter,
the regular (planned) surface and air transportation system is overwhelmed by unfilled orders.
Surface and air transportation must be planned ahead of time, presumably on a more-or-less
regular basis throughout the quarter (e.g., regular weekly shipments). With unfilled orders



XLINKS Enterprise Management Simulation [Extreme Edition] 49

occurring during the quarter, (unplanned) emergency shipments have to occur immediately to
meet on-going unfilled orders. This can result in regular surface and air transportation
shipments being converted to emergency shipments, with a corresponding reduction in the
original amounts of the regular surface and air transportation shipments.

Emergency transportation shipments to a regional DC cost 50% more than the current air
transportation costs of your designated regional emergency carrier.
FGI Surface Shipping

FGI surface shipping, a distribution decision variable in LINKS, is specific to each DC (other

than DC1) and applies to all carriersdé surface
1 Expedited Surface Shipping (level 3): With expedited surface shipping (i.e., the proverbial
Airush jobo), carriers typically bypass consol

Shipments of any size, even small lots, are possible via expedited shipping. In LINKS,
expedited surface shipping of finished goods from DC1 to other DCs increases surface
shipping delivery reliability by 10%-20%. For example, expedited surface shipping for
carrier | in region 2 increases surface shipping delivery reliability from 70% to 77%-84%.

The cost of expedited surface shipping is 25% aboveac ar ri er 6s standard

cost as specified in Exhibits 8 and 9.

1 Standard Surface Shipping (level 2): Standard surface shipping is the normal form of surface
shipping for finished goods inventory from DC1 to other DCs in LINKS. Standard surface
shipping costs and delivery reliability parameters are specified in Exhibits 8 and 9.

1 Economy Surface Shipping (level 1): With economy shipping, shippers save costs (passed on
to their clients) by consolidating shipments into large shipping units such as full truck-loads or
full container-loads. Economy shipments typically involve spot-market bidding for low-cost
shipping and consequent delays due to the consolidation process. Longer shipping times and
greater use of interlining (i.e., transferring across shippers each of whom serve a limited
geographical area) combine to decrease shipping costs and delivery reliability. Relative to
standard performance and costs in Exhibits 8 and 9, economy surface shipping reduces
shipping costs by 30% and reduces surface delivery reliability by 35%-40%. For example,
economy surface shipping for carrier | in region 2 decreases surface shipping delivery
reliability from 70% to 42%-45%.

Transportation costs are reported in the LINKS financial reports for Standard Surface Shipping.

Incremental adjustments in transportation costs for Expedited Surface Shipment and Economy
Surface shipping accrue as Transportation Rebates on the LINKS financial reports. Expedited
Surface Shipments would be reflected as negative Transportation Rebates while Economy
Surface Shipments would be reflected as positive Transportation Rebates.

FGI surface shipping decisions are recorded as distribution decisions in LINKS, since they refer to
decisions regarding distribution center management.
Transportation Decisions Form

A blank "Transportation Decisions" form may be found on the following page. Complete this
decision form during your team deliberations.

S
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r
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Transportation Decisions Firm Quarter

Plant Shipments To DC2 Carrier | Carrier J Carrier K Carrier L Carrier M Carrier N

Product 1, Surface

Product 1, Air

Product 2, Surface

Product 2, Air

Plant Shipments To DC3 Carrier | Carrier J Carrier K Carrier L Carrier M Carrier N

Product 1, Surface

Product 1, Air

Product 2, Surface

Product 2, Air

Notes: Residual inventory (inventory not explicitly shipped to another DC) is automatically
"shipped" from your plant to your adjacent DC in region 1, with no associated shipment costs.

Reminders

Only input changes. If you're happy with the current values of these decisions, leave the
appropriate decision entries blank.

Don't forget to zero -out prior transportation decisions if you don't wish them to continue
on into the n ext quarter.

All decision inputs change the existing values to the values that you specify. Do not enter "+" or
"-" values. Rather, enter new values only (new values replace the existing value of the decision
variable with your designated value).
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Chapter 8: Service Decisions

"It matters not whether a company creates ... a computer, a toaster, or a machine tool, or
something you can only experience, such as insurance coverage, an airplane ride, or a
telephone call. What counts most is the service built into that something - the way the
product is designed and delivered, billed and handled, explained and installed, repaired and
received." i Ronald Henkoff, "Service Is Everybody's Business,” Fortune (June 27, 1994), p. 48

Your firm has a service (call) center in each
market region in which you sell set-top boxes.
Inbound call centers are staffed by customer
service representatives (CSRs) who interact
with existing and potential customers.
Language, cultural, and time zone differences
are such that local (region-specific and region-
dedicated) call centers are required in the set-
top box business.

Your LINKS service decisions include CSR

FYI: Customer Interaction Costs

Estimates of representative customer interaction
costs (in $US) are listed below:

1 Self-Service (Voice Recognition, Web
Interaction): $0.1-$0.4

Direct-Mail Contact: $0.25-$5

Telephone Interaction: $2-$5

Fax/Mail Interaction: $3-$6

Telemarketing Interaction: $8-$24

=A =4 =4 -8 -4

Telephone Product Support Interaction: $4-
$75
1 Field Sales Interaction: $40-$400

staffing (hiring and firing), CSR experienced
hiring, CSR compensation, service operations
level, service outsourcing, and CSR time
allocation decisions. These service decisions
are required in each market region in which
you have a service (call) center.

Source: Adapted from Figure 2 in Jonathan Wright and
Jerry Quinn, "Enterprise Service Management: The Key To
Service Excellence," Achieving Supply Chain Excellence
Through Technology, Volume 4 (San Francisco:
Montgomery Research, Inc., 2002), p. 190.

Service quality derives from call center
performance. Call center usage is the largest
service quality driver. Higher call center usage levels are associated with lower perceived service
quality due to service queuing, lack of time for CSRs to provide high-quality service, and related
issues associated with high usage levels (including CSR turnover). There is a natural lag between
perceived service quality and call center usage. Perceived service quality is a survey-based
measure. Customers are surveyed about their service quality perceptions of all set-top boxes for
which they have personal recent experience. Thus, the current quarter's perceived service
quality is based on actual call center usage from the previous quarter.

Service Salary Decisions

You may establish different service force salary levels in each region, if you choose. While cost-
of-living considerations and competitive market forces might lead you to have a service salary with
some variations across regions, cross-regional service salaries which vary widely are likely to lead
to morale problems not just in the regions where salary levels are particularly low.

Service salaries are expressed in terms of dollars per month. Thus, a $24,000 per year salary
would be specified as a $2,000 salary per month. Service Overhead is based on total service
force compensation. Service force salary (CSR base monthly salary) may not be changed by
more than $500 in any quarter from its previous value.
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Service Capacity and Hiring/Firing Decisions

"We used to measure how many calls we could take per hour. Now we focus on
first-time resolves & solving the problem once and for all 3 even if that means

talking longer with a customer." i Manish Mehta, Senior Manager of Service-and-Support
Online, Dell Computer, Quoted in net.company (Fall 99), p. 21.

Call center activity is driven by predictable elements of the set-top box buying and consumption

processes related to pre-sale (potential customers) and post-sale (purchasers) forces:

1 Pre-Sale (Potential Customers): General Inquiries and product information requests.

1 Post-Sale (Purchasers): Installation inquiries, usage questions, quality/performance
problems, and warranty claims.

Based on past experience, each CSR can

handle an average of 1,000 calls per month

(3,000 calls per quarter) .

FAQ

"Is a service usage level of 100% ideal?" With
100% service usage, your service personnel
have no time for training, vacation,
administrative matters, or other non-customer

You manage the size of your CSR
complements in each region via hiring and
firing decisions.

1 Hiring costs are equal to two month's fa_lcing activity. This workload level may lead to
salary, representing the costs associated higher personnel turnover. In addition, 100%
with recruiting, screening, and training. service usage means that lots of customers

f  Firing costs incur a charge equal to three : Nave to wait for service, with associated
month's salary. degradation of percelv_ed service quality. Whlle

f Hiring and firing costs are recorded as less-than-100% _ service usage has higher

"Service Hire&Fire" on vyour financial

associated costs per contact, the key issue is the

trade-off between cost per contact and

reports.

9 Service personnel are hired immediately
(i.e., at the start of the next quarter).
However, they train in the first month (at full salary and benefits) so they don't begin to service
calls until the following month. Thus, CSR hires in a quarter will only be two-thirds as
productive as experienced CSRs.

perceived service quality.

There is a single hiring and firing decision in LINKS. Positive values of this decision variable in a
region reflect hiring decisions while negative values reflect firing decisions. Obviously, you would
never hire and fire CSRs in a region in the same quatrter, so a single decision variable is all that's
necessary to permit you to make region-specific CSR hiring and firing decisions.

There will be CSR turnover (resignations) on a regular basis. Thus, to maintain your existing CSR
staffing levels, it may be necessary to hire personnel regularly. Recent experience in the set-top
box industry is that CSRs resign at the rate of 9%-12% per quarter. Workload and compensation
are thought to influence resignation rates, in positive and negative fashions respectively. If you
work your CSRs at high levels of usage, resignations may result. As might be expected, higher-
paid personnel resign with less frequency than lower-paid personnel.

When you hire service personnel, a month's training is required prior to those "new" personnel
being fully functional in their new positions. New hires are paid their normal salaries in this
training month, but they are not able to provide any service to customers during the first month.
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The maximum number of new CSRs that may be hired in any quarter in any market region is 50.
Any level of CSR service force size reduction may be implemented at any time via a firing

decision. In particular, CSR size may be reduced to zero at any time.

Experienced CSR hiring is possible to a
maximum of 9 experienced CSRs per quarter
in any market region. Experienced CSRs
require minimal training so they are fully
productive immediately (i.e., in the initial
month after hiring). Hiring experienced CSRs
has no impact on your regular CSR hiring
decisions. Experienced CSRs incur one-time
charges equal to twice that of the hiring of
non-experienced CSRs.

Transferring service representatives from one
market region to another is equivalent to firing
the representatives in the originating market
region and then hiring them in the destination
market region. Thus, there are no cost
savings associated with transferring service
representatives from one market region to
another market region.

If you decide to drop all active products from
distribution in a market region, you may also
wish to close your service center in that
market region. You may close your service
center in a market region by firing all of your
remaining CSRs. There are no special costs
associated with closing service centers in
market regions, beyond the costs associated
with firing CSRs.

FYI: About The Customer Service Challenge

Because of what customers are forced to
endure, many call-center staff regularly have to
serve unpleasant, upset customers whom they
personally did nothing to create. Yet to be good
service providers, they must be able to calm
these customers down and deal with them in a
way that makes them want to return to do
business again at some time in the future.
Unfortunately, many staff take customer bad
behavior just as personally as customers take
the bad service they have been offered, and staff
defensive reactions leak out onto customers.

Is it any wonder that most call centers have such
a difficult time holding on to staff unless they
offer the best-paying jobs in the area? This
rapid and regular loss of staff requires constant
hiring of new, untrained staff. As a result, many
call centers do not have staff who know how to
effectively handle complains, let alone
understand that a complaint is being delivered
unlessitisspelled out with the
have a complaint.o

Source: Janelle Barlow and Claus Médller, A Complaint Is a
Gift, Second Edition (San Francisco:  Berrett-Koehler
Publishers, Inc., 2008), p. 3.

Service Operations

Four options exist for service operations levels at each of your regional call centers. These cost
impact figures reflect all of the incremental costs (CSR recruiting costs, CSR shift differentials for
second- and third-shifts, and increased administrative costs associated with a higher mix of part-
time CSRs within the service center staff) associated with call center operating hours outside of a
traditional weekday 900a-500p schedule.
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Service Service . Cost Impact
) . Regional Call Center Hours of . ,
Operations Operations Operation (incremental Service
Level Code P Overhead rate)
1 MF95 Monday-Friday, 900a-500p 0% [base case]
2 MF88 Monday-Friday, 800a-800p 10%
3 SS88 Sunday-Saturday, 800a-800p 20%
4 24x7 24 hours/day, 7 days/week 40%

Service Time Allocation Decisions

You direct your regional service managers to allocate available call center customer service
representatives (CSRs) to support your products. You control the assignment of CSRs to your
products via time allocation decisions (expressed in percentages) in each market region. These
time allocations must sum to 100% across your products distributed in each market region. If
your firm only has a single product in a market region, you will have 100% of your service force's
time allocated to that single product. With two products in a market region, any combination of
time allocation percentages (such as 50% and 50%, or 72% and 28%, or 10% and 90%) is
possible as long as they sum to 100% across your products.

Service time allocations to products in regions are primary responsibility assignments. CSRs
dedicated to primary support of one product have a reasonable knowledge base to support other
products in your product line. On-going CSR training includes your complete set-top box product
line. Thus, if call center demand for one product exceeds the current capacity of that product's
dedicated service force, other products' dedicated service personnel are used to serve the
incoming calls to your call centers. It should be expected that such overcapacity situations result
in service being provided by somewhat less-able service personnel, with consequent implications
for service quality and on-line call duration time. In general, your service goal should be to align
your service force time allocations and CSR service force sizes with service demand.

Service Overhead

Each service representative incurs direct and indirect overhead expenses in connection with
providing customer service. Direct expenses include CSR fringe benefits (health insurance,
government taxes of various kinds, and so on) and toll-free long-distance charges. Indirect costs
to support service representatives include periodic service training activities, service management
overhead, office support, infrastructure support related to call center technology, and the like. In
total, these expenses are equal to three times the salary level of a CSR. Thus, if you have a
monthly service force salary level of $2,000 in a market region, a further $6,000 of service
overhead per month is also incurred to support the service representative.

Your firm is automatically billed for the direct and indirect costs associated with maintaining
service representatives in each of the market regions. These service overhead expenses are
recorded as "Service O/H" on your financial statements.
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Service Outsourcing

Rather than actively managing service centers, you may choose to outsource service. Service
outsourcing is provided by reputable call-center service providers in each region. Service
outsourcing is region-specific so you may freely choose to actively manage your own service
center in some regions while outsourcing service in other regions.

In each region, you either actively manage your own region-specific service center or you use
service outsourcing. You never simultaneously use a combination of active service-center
management and service outsourcing in a region.

1 If you have zero CSRs in any region, no service will be provided unless you specify a service
outsourcing level of "Minimum," "Standard," "Enhanced," or "Premium" in that region.

1 If you have some CSRs in any region, then you are assumed to be actively managing service
in that region and service outsourcing does not occur. In this case, all in-bound calls to your
regional service center must be handled by your own CSRs.

1 If you have some CSRs in a region and you change service outsourcing from 0 ("None") to 1,
2, 3, or 4, then all CSRs in that region will be fired immediately since it is presumed that you
are switching from insourced to outsourced service in that market region.

There are no transition-specific costs associated with switching service between insourcing and

outsourcing other than the costs associated with hiring/firing CSRs.

Service outsourcing levels and their per-call costs and associated guaranteed service quality
performance levels ("SQ Guarantee") are detailed below:
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Service Outsourcing Level Region 1 Region 2 Region 3
"Minimum" [1] Cost/Call $6 $7 $8
SQ Guarantee 10% 10% 10%
"Standard" [2] Cost/Call $10 $12 $13
SQ Guarantee 20% 20% 20%
"Enhanced" [3] Cost/Call $16 $18 $21
SQ Guarantee 30% 30% 30%
"Premium" [4] Cost/Call $24 $27 $32
SQ Guarantee 40% 40% 40%

These "SQ Guarantees" are long-run averages. Service outsourcers guarantee that perceived

service quality won't vary by more than 3%
call-center service outsourcing are reported as

With service outsourcing, you receive an
abbreviated summary "Service Center
Operations Report" as part of your regular
financial and operating reports. With
outsourced service, only total calls are
reported; channel-specific calls are only
reported with actively managed service
centers (insourced service). You may also
order the optional "Service Center Statistics
Report" as an information technology option, if
you wish.

Service insourcing decisions (compensation,
hiring/firing, service operations, and CSR time
allocations) in a region are irrelevant when
you outsource service. With  service
outsourcing in a region, there are no service
management decisions required in that
region, with the exception of the level of
service outsourcing ("Minimum" VS.
"Standard" vs. "Enhanced" vs. "Premium").

from these averages in any quarter. Costs for
"Service Outsourcing" on your financial reports.

Case Study: Drive -Through Outsourcing

McDonald's wants to outsource your
neighborhood drive-through. The world's
largest fast-food chain said Thursday it is
looking into using remote call centers to take
customer orders in an effort to improve service
at its drive-throughs.

"If you're in LA...and you hear a person with a
North Dakota accent taking your order, you'll
know what we're up to,” McDonald's Chief
Executive Jim Skinner told analysts at the Bear
Stearns Retail, Restaurants and Apparel
Conference in New York. Call center
professionals with "very strong communication
skills" could help boost order accuracy and
ultimately speed up the time it takes customers
to get in and out of the drive-throughs, the

company said.

Source: clnet CNEWS.com (March 11, 2005).
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Service Insourcing Versus  Outsourcing

"If a customer has a bad experience with a CSR, or their needs are not being met,
they will tell an average of thirteen people about the bad experience. And about
one-third of the population will tell about twenty-eight people. You do not want
people to be badmouthing your organization." - Dianne Durkin, President, Loyalty Factor

In reflecting on the relative merits of service insourcing (actively managing a region's service
center) versus service outsourcing in LINKS, it's helpful to compare the two approaches to service
management. The following listing catalogs the advantages and disadvantages of outsourcing
generally (in all contexts, not just in the service domain):

Outsourcing Advantages Outsourcing Disadvantages
1 Reduce/control on-going operating costs, | 1  Supplier screening and selection effort is
since the external (expert) provider should substantial, errors are possible, and
have lower variable costs based on advantage-quantification can be difficult.
expertise, specialization, scale, and history. | 1 Long-term contracts limit flexibility.
1 Lower and shared risks. 7 Inability to continuously and easily
1 Improved cash flow since no fixed-cost oversee the entire process.
investments are required. Cash infusions | 1 Loss of process control and quality
where outsourcing involves the transfer of control is possible and limited remedies
assets from customers to providers exist if performance issues or
(equipment, facilities, and personnel), disagreement arise.
especially in non-core activities. 1 Less timely and less detailed process
1 Variablizing fixed costs, with metered performance information, particularly if
pricing ("pay only for what you use" unless outsourced process is customer-facing.
contractual fixed charges and minimum- | 1 Sensitive business information is shared
usage guarantees exist). and risks arise regarding losing control of
1 Relatively graceful management of peak proprietary knowledge/information or the
loads, requirements variability, and encouragement of potential competitors.
seasonality. 1 Substantial increase in  external
1 Access to more advanced and specialized communications costs and efforts.
capabilities, skills, and technologies (world- | 1 Potential for outsourcing competitive
class process capabilities). advantage, such as the classic case of
1 Technological obsolescence protection. IBM outsourcing the microchip (to Intel)
1 On-going process management time is and the operating system (to Microsoft).
limited. 1 Outsourcing is "hollowing out" the firm
1 Improved business focus, permitting and employee resistance must be
redirection of resources away from non- managed in conversions from insourcing
core activities toward core competencies. to outsourcing.
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In LINKS, service outsourcing involves these
particular considerations and trade-offs:

il

LINKS teams will need to decide whether
service outsourcing or insourcing
wisest strategy for service management.
Service outsourcing and insourcing could, of
course, vary by region.

A blank "Service Decisions" form may be found on the next page. Complete this decision form

Service outsourcing reduces
management efforts compared to the
active service-center management
implicit in service insourcing.

Service outsourcing costs are more
predictable than service insourcing costs.
Service outsourcing provides predictable
levels of perceived service quality.
Service outsourcing yields only a limited
and relatively low range of perceived
service quality levels, from 10% to 40%.
Active service-center management (i.e.,
insourcing) is required to achieve higher
levels of perceived service quality than
40%.

Service outsourcing provides more limited
service activity and service-center
statistics than service insourcing.

is the

FYI. Outsourcing Challenges

AMy clients think
customer service costs by outsourcing, but the
actual savings are 30 percent in India and the
Philippines, and 20 percent in Canada. Their
estimates are too high because you have travel
considerations and you have to have people
who are going to be there, managing and
deploying the technology. Then you have to
have quality control in place to maintain the
standard. In the meantime, you've got training
and retraining, and then you've got language
certification. Trying to learn the colloquialisms,
the American slang, takes time. And this is
part of the hidden costs that companies are
overlooking. And the savings must be
balanced against the risks of potentially losing
customers due to a lack of conversational
skills. o

Source: Linda C. Drake, chairwoman and founder of TCIM
Services, a call-center service provider based in
Wilmington, Del., reported in The New York Times
(12/06/04)

they

Service Decisions Form
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i Andy Reinhardt, BusinessWeek Online (August 29, 2002)
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Service Decisions Firm Quarter

Service Decisions Region 1 Region 2 Region 3

CSR Salary $/Month

CSR Hiring (+) and Firing (-)

CSR Experienced Hiring

Service Operations

Service Outsourcing

CSR Time Allocations Region 1 Region 2 Region 3
Product 1
Product 2

Total 100% 100% 100%

Note: Service center time allocations must sum to 100% in each market region.

Reminders

Only input changes. If you're happy with the current values of these decisions, leave the
appropriate decision entries blank.

Don't forget to zero -out prior hiring and firing  decisions if you don't wish them to
continue on into the next quarter.

All decision inputs change the existing values to the values that you specify. Do not enter "+" or
"-" values except for CSR firings which would, by definition, be a negative number. Rather,
enter new values only (new values replace the existing value of the decision variable with your
designated value).
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Chapter 9: Generate Demand Decisions

Your LINKS firm is responsible for generate demand decisions for your set-top boxes: channel
selection, pricing (including credit financing decisions), marketing spending, and marketing
program details. This chapter provides the relevant details for all of these generate demand
decisions.

Channel Decisions

"Channel selection ultimately boils down to three factors: (1) identifying channels that are
well suited to customers' buying behaviors and needs; (2) ensuring that there is a good fit
between those channels and a set of products and services; and, (3) determining which of
those channels offers the most favorable economics.” i Lawrence G. Friedman and Timothy R.
Furey, The Channel Advantage (Butterworth Heinemann, 1999), p. 76

There are three sales channels within LINKS market regions: retail, direct, and major accounts.

1 Channel 1is a retail channel. The retail channel serves individual consumers who purchase
set-top boxes for home use and businesses with set-top box needs. Retailers stock set-top
boxes, along with an array of other similar and complementary electronic products. Retailers
provide point-of-purchase support for in-
person shoppers.

| C_hannel 21is a _dlrect channel.  In the FYI: Dell's Direct -Channel Strategy
direct channel, firms sell set-top boxes
directly to final customers via an e- 1 Sell what you have: Use day-to-day pricing
commerce channel. Since your firm sells and incentives to shift demand.
to final consumer and business-to- 1 Minimize stock: Carry less than four days of
business end-users in the direct channel, inventory (many companies routinely carry
the price in the direct channel is the final 30 days or more).
price paid by customers. 1 Ensure extremely crisp product lifecycle
1 Channel 3is a major accounts channel. transitions.

Leverage real-time customer feedback and
market insights.
1 Control pricing on a real-time basis.

Major account channels represent bulk T
sales of multiple units (at least ten units
per sales transaction) to corporations,

organizgtions, anq government agenCieS- Source: William Copacino and Jonathan Byrnes, "How To
Prices in the major account channel are Become a Supply Chain Master,” Supply Chain
normaIIy lower than those in the retail and Management Review (September/October 2001).

the direct channels, due to the bulk sales
character of major accounts.

Alternative distribution channels tap into common and distinct customers, so the channels partially
compete with each other. Some customers will only purchase a set-top box product if it's
available in their preferred distribution channel. Other customers will purchase set-top box
products from any of the available channels (with channel preferences possible, to be sure), to the
extent that multiple channel options are available. These latter customers will, of course, shift
some of their purchases away from existing channels and toward new channels, as new channels
become available.
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One other source of sales for new channels is channel-captive customers. Channel-captive
customers have not purchased in the past due to the absence of products being sold via their
strongly preferred channel, the channel to which they are captive. Markets can grow (i.e., total
category sales volume can increase) as firms open new channels, since captive customers in
non-available channels do not purchase any products unless those products are available in the
preferred channel.

Differential order processing costs accrue for sales in these three channels. In all regions, these

order processing costs are $4/unit, $24/unit, and $12/unit in channels 1 ("Retail"), 2 ("Direct"), and
3 ("Major Accounts"), respectively.

Price Decisions

"Price is what you pay. Value is what you get." i Warren Buffett

You set prices for each of your products that
are actively distributed in each market region
and channel. The retail channel price is the
bulk-rate price for all units purchased for
resale by retailers. The custom in the set-top
box industry is to quote a single price
regardless of order volume.

You do not control final selling prices in the
retail channel. Rather, your manufacturer
price is marked up by some percentage
amount by retailers in the various market
regions. You will need to consult current
research studies to determine average retailer
prices for your products in the various market
regions. In the direct channels, you do control
your final selling prices since you're selling
direct to final customers.

You must take potential cross-channel
competition into account in your price setting.
If you sell a product in multiple channels in a
market region, some customers will inevitably
seek out the lower-priced channel to purchase
preferred brands.

Prices affect customer demand in the usual
fashion within the set-top box industry. Higher
prices are normally associated with lower
levels of customer demand in all markets,
categories, and channels. The specific price
sensitivities in the markets, categories, and

channels that you face in LINKS are unknown.
responsiveness to price through your experience in LINKS and by exploiting available LINKS

Case Study:
Variable Pricing of Baseball Games

"We decided that the three principal factors that
determine why a fan goes to a game are time of
year, day of week and the opponent,” said David
Howard, the Mets' senior vice president for
business. "In the summer, attendance rises with
school out, then we see a difference in
attendance for weekends than midweek, and
there's a different demand for Yankees series
than any other. The more we studied it, the
more it made sense to tailor pricing to match
demand as much as possible."

Within baseball, variable pricing is executed in
different ways. The Giants add $1-$5 to ticket
prices for games played on Fridays, Saturdays,
and Sundays. The Cardinals add $1 to ticket
prices for games from May 31 to September 7.
The Cubs announced a three-level season ticket
plan last week. Eight value dates for afternoon
games from April 9 to May 7 are the cheapest
(the best club box is $18). Nineteen prime
games - for opening day and all Fridays,
Saturdays and Sundays from June 6 to August
17 - are the most expensive (the club box is
$45). And for the remaining 54 dates, fans will
pay $36 for the club box.

Source: Richard Sandomir, "Ticket Prices For Mets Tailored
To The Occasion," New York Times (November 27, 2002).

You will need to learn about the markets'
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research studies. It's very easy to drop price to attempt to increase demand. However, it's always
an interesting question whether that increased demand actually increases profits. Remember, the
price drop that generates increased demand also reduces your margin on each unit sold. More
importantly, it's easy for competitors to see
and feel threatened by a price change.

FYI: Price Cuts and Profits
In addition to the physical costs of producing . .
and distributing updated price sheets, lists, Here are some estimates of the impact on
and databases that accrue when a operating profit of a 1% reduction in price,
manufacturer changes price (so-called | aSSuming nochange in volume or costs

- 0,
imenu costso), a rangeﬂ Fc%odarladdrl%gstorre%CZ%M)

. . . . . 3 1 %irlines: -12.9%
obvious costs arise with price adjustments. §  Computers, office equipment: -11.0%

' Managerial Costs: A manufacturer must 1 Tobacco: -4.9%

and noan

gather information, analyze, assess, and 1 Semiconductors: -3.0%

ultimately ~ communicate the logic Across all industries, the average decrease in
associated with price changes throughout operating profit from a 1% price decrease was
their firm. Managerial costs presumably 8.0%, assuming no change in volume or costs.
increase with larger price changes, since

there is more to assess/analyze and Source: McKinsey & Co., cited in Janice Revell, “The Price

Is Not Always Right," Fortune (May 14, 2001), p. 110.

more organizational members become
involved with larger price changes.
9 Customer-Facing Costs: When implementing price changes, a communications program
must be created and executed to portray a price change in the most favorable light to
customers. In a B2B environment, price adjustments potentially involve (re)negotiation with
those customers who are resistant to new (higher) prices.
In LINKS, each price change by your manufacturing firm for a product in a channel in a market
region results in $10,000 in costs plus $200 in costs per-dollar change in price (increase or
decrease in price) plus costs of 0.25% of current-quarter revenues.” For example, a $75
change in price on a product with revenues of $4,500,000 in a particular channel and region
incurs price change costs of $10,000 + ($200)(75) + (0.0025)($4,500,000) = $10,000 + $15,000
+ $11,250 = $36, 250. These price change costs ar
and Ot her CostsoO s ec tandeass statemegtoin the guarter maveich the o f i t
price change occurs.

Price wars are often initiated by thoughtless price manipulations by naive managers who assume
that competitors won't notice, won't respond, or respond ineptly. To provide a fact-based
approach for making pricing decisions, please refer to the "Pricing Worksheet" on the following

® Recent published research documents the range of direct and indirect costs associated with price
adjustments for a large U.S. industrial manufacturer (more than one billion USD$ revenues selling 8,000
products [used to maintain machinery] through OEMs and distributors). The authors found that
managerial costs are more than 6 times, and customer-facing costs are more than 20 times, the so-called

Aimenu costso (physical costs) associated with price adj
1.22% of the companyds revenue and 20. 03% ozbaratkhe compa
Mar k Ritson, Dani el Levy, Shantanu Dutt a, and Mar k Ber
Adjust ment : Direct Ev i de nThe ReWew comEcdnomicsl antd Statistics Mar ket s,

Volume 86, Number 2 (May 2004), pp. 514-533.}

* Price change costs only accrue for products that are already actively being sold in a channel and region.
No price change costs accrue for price changes for a product as it is being introduced into a channel and
region (i.e., it was inactive in that channel and region in the last quarter).
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page. Complete this "Pricing Worksheet" anytime you're planning to reduce prices. Review the
worksheet details with your teammates. After this review, go ahead with the price decrease if you
really think that it's appropriate. Review this "Pricing Worksheet" again after you receive next
guarter's financial results to verify whether your assumptions and predictions were reasonable.

Marketing Spending Decisions

A marketing spending budget is required for each set-top box product in each market region and
channel. This budget is managed by the relevant region and channel managers in your firm and
is used for advertising, promotion, and sales force efforts associated with your products. You are
free to allocate funds to marketing spending as you see fit. Spending does not have to be equal
in all regions and channels.

Significant percentages of advertising and promotion budgets are automatically spent on digital
marketing, as is typical practice in other comparable industries. This includes allocations to
Facebook, YouTube, and Google, for example, as well as location-based mobile marketing.

Marketing spending is thought to increase customer demand for set-top box products in all market
regions and channels. Past industry practice has been to budget at least $50,000 per quarter in
marketing spending in all market regions and channels in which a set-top box product is actively
distributed. It is thought that marketing spending's impact on customer demand declines
somewhat at higher expenditure levels, but the precise form of the relationship between marketing
spending and sales is unknown. You will have to learn about marketing spending's influence on
sales through your experience within the set-top box industry.

Since the channels overlap to an extent, marketing spending in one channel of a market region
will have some spillover in influencing customers in the other channel. Advertising, for example,
targeted at individual consumers will have some spillover to businesses that normally purchase in
the direct channel. Marketing efforts are not normally targeted to reach only those customers in a
particular channel.

If you drop a product from active distribution in a region or channel, you must also reduce the
marketing spending to $0. Otherwise, marketing spending will continue to occur, perhaps in
anticipation of a future relaunch.
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Pricing Worksheet

This pricing worksheet is designed to provide an analysis framework anytime you are
contemplating decreasing prices within LINKS.

Complete the "Before" columns and review the "Before" columns with your team members.
Complete the "After" column with actual data from the next quarter, after the results are available.
Review the before-after comparison with your team members.

Firm Product Region Channel Quarter
Before Action Analysis, After Action
Review, and Forecast Review
Last Next Next Quarter,
Quarter, Quarter, Actual
Actual Predicted

Industry Sales Volume [units]

Volume Market Share [%s]

Sales Volume [units]

Manufacturer Price [$]

Revenue [$]

Variable Costs [$]

Gross Margin [$]

Fixed Costs [$]

Operating Income [3$]
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Marketing Program Details

In addition to choosing a marketing spending budget (total marketing spending) to support each
product in each channel in each region, you must also provide two marketing program details:
marketing mix allocation and marketing positioning.

Marketing Mix Allocatio n

Marketing mix allocation refers to the distribution of your specified marketing spending budget
across advertising, promotion, and sales force programs in support of each product in each
channel in each market region. Obviously, these three percentages must sum to 100% for each
product in each channel and each market region.

Advertising programs are implemented by your firm's advertising agency in each market region in
which your firm operates. Your regional sales managers implement promotional and sales force
programs in your market regions. Sales force programs can include both internal sales
representatives (company employees) and external sales representatives (independent sales
representatives who work for several nhon-competing companies simultaneously).

Your 6-digit marketing mix allocation (excluding "%" symbols) specifies the 2-digit percentage
allocations of your total marketing spending budget to advertising, promotion, and sales force
programs, respectively. You must allocate at least 10% of your marketing spending budget

to each of advertising, promotion, and sales force. For example, the 6-digit marketing mix
allocation 113653 specifies that 11%, 36%, and 53% of the total marketing spending budget is to
be allocated to advertising, promotion, and sales force programs, respectively.

You are, of course, free to vary your marketing mix allocations across your products, channels,
and regions, as you see fit.

Marketing Positioning

Each set-top box product in each market (channel and region) has a marketing positioning to
guide advertising, promotion, and sales force efforts. Marketing positioning communicates the
value proposition that a product offers to customers in a market.

Mar keting positioning includes both Ahow to say
(benefit proposition). LINKS firms select a two-digit marketing positioning code for each product
in each market (channel and region).
First Digit: i Ho Second Digit: i Wh
(Competitive Paositioning) (Benefit Proposition)

Examples of fihow to s|Examples of iwhat t o
communications claims of more benefits for | communications claims of superiority in
the same price as competitors or equivalent | product quality, service quality, or availability
competitive benefits but at a lower price. either individually or in combination.

Details follow about the specifics of Afhow to s
(benefit proposition).

i Ho w say it" (competitive positioning) , the first digit in a LINKS marketing  positioning
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code, refl ects a firmbébs decision about whet her
or explicity compare benefit(s) to price within marketing positioning. Your firm may use the
adjectives "more," "same," or "less" to describe your product offering relative to competing
products targeted at a specific market segment in a particular market (channel and region).

Different combinations of these competitive positioning options (benefits and price) produce eight
meaningful marketplace positions. These eight competitive positioning options, and their
associated LINKS codes, are described in the following table. Dominated options, such as less
benefits at a higher relative price, are "blacked out" (i.e., infeasible) because they are always
inferior to other competitive positioning options.

"Benefit"
More No Mention
More 1 7
Price | Same 2 (E)I(:,Crlilézive
Less 4 5 Emphasis)
No Mention 8 (Exclusive "Benefit" Emphasis)

i Wh at t 0 s a propositidm)e theesedortd digit in a LINKS marketing positioning
code, is an articulation of the specific benefit(s) offered by a product. These benefits are what the
customer receives from purchasing and using a set-top box product. For example, a set-top box
product might provide benefits because it is better designed to match customer preferences, it
delivers a superior service experience, or it is more accessible/available to customers. In LINKS,
the specific benefit emphasis possibilities include product quality, service quality, and availability.

1 "Product Quality" is perceived product quality, reflecting customers' perceptions of a product's
configuration and its reliability and performance in actual usage.

1 "Service Quality" is perceived service quality, reflecting customers' perceptions of the service
quality associated with a product. Service quality derives from experiences with a firm's
regional call centers.

1 "Availability" is perceived product availability, reflecting customers' perceptions of a product's
top-of-mind awareness, channel presence, distribution accessibility, ease of access,
convenience to purchase, and general presence/prominence in the market place.

A product 6 s mangkayfocusan one,dv, ot all three of these benefits. Note that
price is not a benefit to customers, but rather reflects the economic cost incurred to obtain the
offering's benefit(s). Price positioning is included within the first part of the marketing positioning
decision, "how you say it" (competitive positioning).

t

(0]

0 (
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Product Quality

Service Quality

Availability

Product Quality and Service Quality

Product Quality and Availability

Service Quality and Availability

Product Quality, Service Quality, and Availability

Your firm may choose to emphasize
Product Quality, Service Quality,
and/or Availability individually, in
pairwise combination, or collectively in
a productds mar kegt
these benefit(s) proposition codes.”

~NOoO O WNPE

Some examples of two-digit LINKS marketing positioning codes follow:

1 A LINKS marketing positioning code of 81 is an exclusive benefit emphasis on product quality,
presumably related to particular distinctive configuration/design elements of importance to
customers.

1 A LINKS marketing positioning code of 24 is a "more-benefits-for-same-price" competitive
positioning with "benefits" referencing product quality and service quality.

1 A LI NKS marketing posit i obenefitsgfor-rnoeehe i ¢ 0 il o ing e ta
positioning with fAbenefitsodo r ef-lmenebtsifor-morgpriger od uct
but-worth-i t 6 ki nd of marketing positioning.

1 A LINKS marketing positioning code of 71 is an exclusive price emphasis, presumably
referencing low price compared to competitive oﬁ‘erings.6

When marketing positioning changes, a variety of costs accrue to refresh and update all

advertising, promotion, and sales force documents, materials, graphics, visuals, and media. In

total, these marketing creative development costs equal the greater of $20,000 or 20% of

marketing spending for a product in a market (channel and region). These marketing creative

devel opment costs are recocodtean ayo uirMafr-enetogs N g p rCo fei
statements.

® Exhibit 14 (Volume Drivers in LINKS) and Exhibit 15 (Availability Perception Drivers in LINKS) provide
further details about the drivers of Product Quality, Service Quality, and Availability.

® If you choose an exclusive price emphasis for your competitive positioning (i.e., first digit of 7), then the
second digit of the marketing positioning code (benefit proposition) is irrelevant.
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Credit Financing Decisions

Credit financing is another generate demand
decision. With  "0%" credit financing,
customers defer payment for set-top box
purchases for the number of quarters that you
specify. Credit financing is product-specific,
channel-specific, and region-specific for 0
("0%" credit financing not offered) to a
maximum of 3 quarters. Thus, you may have
varying credit financing programs for your
products, channels, and regions as you see
fit.

For firms offering "0%" credit financing:

A Accounts receivable accrue (which ties up
capital that could otherwise be deployed in
interest-earning endeavors and accounts
receivable may lead to offsetting loans for
which your firm will have to pay interest).
Credit administration costs are incurred
(1% of accounts receivable per quarter).
Bad debts arise (estimated at 2%-6% of
accounts receivable per guarter
depending on the length of credit financing
terms).

You'll need to weigh customer-oriented
(generate demand) considerations and cost
consequences in deciding whether or not to
use credit financing and, if so, to what
degree for which products, channels, and
regions. Since credit financing is an implicit
discount, price reductions are an alternative
to credit financing.

Case Study:
Automotive Industry Credit Fin  ancing
Nissan Motor Co. said Friday it will begin
offering zero-percent financing for five of its
top-selling vehicles starting next week as it
seeks to lift its U.S. sales and prove to
consumers that credit remains available.
Ni ssandés Nor t hwilAffeethei 36-a
month financing program on its Rogue and
Murano crossovers, its Altima and Sentra
sedans and its Versa hatchback from
November 4 to January 5.

Al Castignetti, vice president and general
manager of Nissan North America's Nissan
division, said the deal marks the first time
Nissan has offered zero-percent financing for
such a long period. "It was not about offering
zero-percent on our least-popular models,” he
said. "It was about having a real deal on the
most popular vehicles that we sell, and if you're
serious about this ... then you bring it on your
best-moving product.”

Nissan, the No. 3 Japanese automaker, is the
latest company to offer zero-percent financing,
a popular incentive typically used by
automakers to drum up sales during slow
periods. Toyota Motor Corp. launched its own
unprecedented zero-percent financing deal this
month after its U.S. sales fell 32 percent in
September, when U.S. sales industrywide hit
their lowest level in 15 years.

Source: Da n
5

St rNissap faunchés 0% Financing on
Mo d €Hicagp Tiribune (October 31, 2008)
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Introduction/Drop Decisions

You may introduce products into regions or channels not currently active or drop products from
regions or channels as you see fit. Introduction incurs a one-time cost of $750,000 in channel #1
in any region and $250,000 in any other channel in any region.7 Dropping a product from active
distribution in a region or channel incurs no special costs. Introduction costs are recorded under
"Introductions” on your financial statements.

If you wish to "activate" a product in a channel/region, you must issue a specific introduction
decision. Change the "Active Product?" status to "Yes" to introduce a product into a specific
channel and/or region. To drop a product from active status in a channel or region, change its
"Active Product?" status to "No." You only have to introduce a product into a channel/region
once. Once a produ ct is active in a channel/region, it will continue to be active until you
make an explicit drop ("No") decision.

You must explicitly introduce or drop a product from a channel and/or region, regardless of your
marketing spending and your sales volume forecasts. Setting marketing spending to zero does
not result in the associated product being dropped from that market region and channel.

If you drop a product from a channel/region, you must change marketing spending to $0.
Otherwise, marketing spending continues to occur, in anticipation of a future relaunch.

Your firm has a policy of limiting simultaneous new product -region -channel launches to a
maximum of three in any quarter. For example, if you choose to launch a product in all three
channels of a region, that action represents a total of three new launches and no other launches
would be possible in that quarter in that region, or in any other combinations of channels and
regions. A reconfiguration isn't a launch if that product is already actively distributed in a channel
or a region. However, if you reconfigure a product and launch (introduce) it into two channels in
one region and one channel in another region, that represents three new launches and no other
launches would be possible in that quarter.

Generate Demand Decisions Form

"Marketing is not the art of finding clever ways to dispose of what you
make. It is the art of creating genuine customer value. It is the art of
helping your customers become better off. The marketer's watchwords are
quality, service, and value." i Philip Kotler

Blank "Generate Demand Decisions" forms may be found on the next two pages. Complete
these decision forms during your team deliberations.

" The higher per-channel introduction costs in channel #1 reflect slotting fees and allowances in the retail
channel. Slotting fees and allowances are the up-front, one-time, lump-sum payments from set-top box
manufacturers to retailers to obtain new product distribution in the retail channel. For a discussion and
analysis of retail-channel slotting fees, see Paula Fitzgerald Bond, Karen Russo France, and Richard
Ril ey, -RiAr iMuAnal ysi s oJoun& lofoRublic Roficy & ®aleting , Volume 25,
Number 2 (Fall 2006), pp. 224-237.
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Generate Demand Decisions (1) Firm Quarter

Product 1, Channel 1 Region 1 Region 2 Region 3

Active Product? {YesbNo}

Price

Marketing Spending

Marketing Mix Allocation

Positioning

Credit Financing

Product 1, Channel 2 Region 1 Region 2 Region 3

Active Product? {YesbNo}

Price

Marketing Spending

Marketing Mix Allocation

Positioning

Credit Financing

Product 1, Channel 3 Region 1 Region 2 Region 3

Active Product? {YesbNo}

Price

Marketing Spending

Marketing Mix Allocation

Positioning

Credit Financing

Reminders

Only input changes. If you're happy with the current values of these decisions, leave the appropriate decision entries
blank.

All decision inputs change the existing values to the values that you specify. Do not enter "+" or "-" values. Rather,
enter new values only (new values replace the existing value of the decision variable with your designated value).
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Generate Demand Decisions (2) Firm Quarter

Product 2, Cha nnel 1 Region 1 Region 2 Region 3

Active Product? {YesbNo}

Price

Marketing Spending

Marketing Mix Allocation

Positioning

Credit Financing

Product 2, Channel 2 Region 1 Region 2 Region 3

Active Product? {YesbNo}

Price

Marketing Spending

Marketing Mix Allocation

Positioning

Credit Financing

Product 2, Channel 3 Region 1 Region 2 Region 3

Active Product? {YesbNo}

Price

Marketing Spending

Marketing Mix Allocation

Positioning

Credit Financing

Reminders

Only input changes. If you're happy with the current values of these decisions, leave the appropriate decision entries
blank.

All decision inputs change the existing values to the values that you specify. Do not enter "+" or "-" values. Rather,
enter new values only (new values replace the existing value of the decision variable with your designated value).
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Chapter 10: Forecasting Decisions

This chapter provides details about the forecasting decisions for which you are responsible

within LINKS: short-term sales volume forecasts for all products/channels/regions, long-term

sales volume forecasts for all products, and gross margin forecasts all products in each region.

1 A short-term (next-quarter) sales volume forecast is required for each product in each
channel/region in which any product is actively distributed.

1 Long-term sales volume forecasts are requiredf or each pr oddudcetr.mo Helrcd ,udfe
sales volume forecasts for each of the two quarters after the next quarter (i.e., sales volume
forecasts for two quarters and three quarters from the present quarter).

1 Gross margin forecasts are required for each product in each region for the next quarter.
These gross margin forecasts are for the total gross margin across all channels for each
product in each region; channel-specific gross margin forecasts are not required.

Sales Volume Forecasti ng Decisions

"Forecasting is like looking into a Kaleidoscope. The patterns are beautiful, but with a wrist
flick, they change dramatically. The patterns all look clear today, but just a flick of fate, a

competitor's action, or a shift in customer preferences and everything changes." i Claire
Verweij, University of Michigan MBA (1995)

Forecasting prowess reflects understanding of the generate demand drivers of any business. In
LINKS, quarterly sales volume forecasts are required for each channel's sales of each of your
products in every market region.

Administrative overhead costs increase by 1% for every 1% inaccuracy in your sales volume

forecasts. For example, a forecast error of 10% (whether positive or negative) for a product in a

region increases the administrative overhead costs for that product in that region by 10%.

1 The maximum administrative overhead penalty associated with sales forecasting inaccuracy
for each product in each region is a doubling of administrative overhead.

T Forecast error costs are reosgtdednayoiakddobse c s b
statements, so the reported base administrative overhead costs are always $240,000/quarter,
$360,000/quarter, and $300,000/quarter per product in channels 1, 2, and 3, respectively, in
all market regions.

Sales volume forecasting decisions are independent of your procurement and production
decisions. Sales volume forecasting decisions are your best estimates of customer demand. Of
course, your actual procurement and production decisions will be based on additional factors,
such as fixed order costs and target inventory levels.

Sales forecasting is only a part of the process of launching a product. You must also explicitly
activate that product. See the discussion in the Generate Demand Decisions chapter regarding
launching products into channels and regions in which they aren't currently active.
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A Judgmental Sales Forecasting Template

The following page contains a judgmental sales forecasting worksheet that provides a template
for systematically approaching the sales forecasting process. Judgmental adjustments are
challenging, but at least you're explicitly taking into account that your and their (competitors’)
generate demand program changes influence your sales.

Forecasting Accuracy
"Life can only be understood backwards, but it must be lived forwards." i Soren Kierkegaard

Forecasting accuracy is one of the components of the multi-factor performance evaluation
scorecard described in Chapter 15. Forecasting accuracy influences operation performance both
directly (via adjustments in base administrative overhead for forecasting inaccuracies) and
indirectly (via inventory pipeline inefficiencies in the form of too much or too little inventory).

Forecasting accuracy is equal to 100*(1-(abs(Forecast-Actual)/Actual)) expressed in percentage
terms, where "abs" is the absolute value function. Thus, a forecast value of 11,000 and an actual
value of 8,000 result in a forecast accuracy of 100*(1-abs(11,000-8,000)/8,000) = 100*(1-
(3,000/8,000)) = 100*(1-0.375) = 62.5%. The minimum possible value of forecasting accuracy is
0.0%. For example, with an Actual sales volume of 8,000, a Forecast above 16,000 results in a
forecasting accuracy score of 0.0%.

Your gross margin forecasts influence your forecasting accuracy but do not have a direct
impact on firm-wide profitability.

About Forecasting and Forecasting Accuracy

Given the importance of forecasting in running your LINKS business, you might find that reading

the following article has a positive return on your reading-time investment:

1 J. Scott Armstrong, "The Forecasting Canon: Generalizations To Improve Forecast
Accuracy,” FORESIGHT: The International Journal of Applied Forecasting , Volume 1,
Issue 1 (June 2005), pp. 29-35.

http://mww.forecastingprinciples.com/paperpdf/The_Forecasting_Canon.pdf

Forecasting Decisions Form

"Predicting rain doesn't count; building arks does." i Warren Buffett

A blank "Forecasting Decisions" form may be found on the page following the next page.
Complete this decision form during your team deliberations.
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Judgmental Sales Forecasting Worksheet

Sales forecasting drives everything in the supply chain. Unfortunately, sales forecasting is
extraordinarily challenging due to the many factors influencing your sales (your current and recent
generate demand programs, current and recent competitors' generate demand programs, and
exogenous market forces).

Here's a judgmental sales forecasting process that, at a minimum,
provides an organizational template to systematically approach the sales
forecasting process. Judgmental adjustments are challenging, but at
least you're explicitly taking into account that your generate demand
program changes, and those of your competitors, influence your sales.

1 Step 1 (the "easy" part): Construct a trend-line extrapolation of past
sales realizations based on a crucial assumption: future market and
environmental forces will continue as they have existed in the recent
past. Be watchful for structural considerations like channel loading
(forward buying), unfilled orders, and backlogged orders.

1 Step 2 (the "hard" part): Make adjustments for planned changes in your generate demand
programs. The potential impacts of changes in product, price, distribution, communications,
and service on your sales must be quantified.

1 Step 3 (the "subtle" part): Account for foreseeable competitors' changes in their generate
demand programs. It's easy to overlook competitors in forecasting. Assume that competitors
are vigilant and thoughtful and present.

1 | Trend-Line Extrapolation of Past Sales Realizations (Base-Line
Forecast)

2 | Adjustments For Planned Changes In Generate Demand Program (list
specifics, with judgmental estimates of sales impacts [expressed in +/- %s])

Product Changes

Price Changes

Distribution Changes

Communications Changes

Service Changes

3 | Adjustments For Foreseeable Changes In Competitors' Generate
Demand Programs (list specifics, with judgmental estimates of sales impacts
[expressed in +/- %s])

Product Changes

Price Changes

Distribution Changes

Communications Changes

Service Changes

Adjusted Sales Forecast
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Forecasting Decisions

Short -Term (i.e., Next Quarter) Sales
Volume Forecasts, Product 1

Firm

Quarter

Region 1

Region 2

Region 3

Product 1, Channel 1

Product 1, Channel 2

Product 1, Channel 3

Short -Term (i.e., Next Quarter) Sales
Volume Forecasts, Product 2

Region 1

Region 2

Region 3

Product 2, Channel 1

Product 2, Channel 2

Product 2, Channel 3

Long -Term (i.e., 2- and 3-Quarters
Hence) Sales Volume Forecasts

2-Quarters Hence

3-Quarters Hence

Total Sales Volume, Product 1

Total Sales Volume, Product 2

Gross Margin Forecasts Region 1 Region 2 Region 3
Product 1
Product 2

Reminders

Only input changes. If you're happy with the current values of these decisions, leave the appropriate

decision entries blank.

All decision inputs change the existing values to the values that you specify. Do not enter "+" or "-" values.
Rather, enter new values only (new values replace the existing value of the decision variable with your

designated value).
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Chapter 11: Information Technology Decisions

"We substitute information for inventory.” i Michael Dell

LINKS information technology (IT) options provide elaborations/extensions of traditional within-firm
information technology systems or additional operating reports. These IT options are available for
varying costs. Currency of information is a consideration in some IT options, with more current
information involving higher costs. The costs associated with your IT decisions are recorded on
your "Corporate P&L Statement" under the heading "Information Technology."

IT Synchronization With Plant -To-DC Catrriers

You coordinate your transportation needs with specific plant-to-DC carriers via IT synchronization
efforts. By linking your IT system with the IT systems of one or more of your plant-to-DC carriers,
an enhanced degree of supply chain synchronization is achieved in transportation with
corresponding improvements in surface transportation delivery performance.

The specifics of plant-to-DC carrier IT synchronization within LINKS are as follows:

(1) IT synchronization involves a one-time cost per carrier to implement initially and a carrier-
specific on-going per-quarter IT-synchronization maintenance cost. You may terminate IT
synchronization with a plant-to-DC carrier at any time at no cost. If you subsequently decide
to reestablish IT synchronization, the one-time setup cost would again accrue in the initial
guarter of IT synchronization with any plant-to-DC carrier.

(2) IT-synchronization linkages improve surface transportation delivery performance for plant-to-
DC carriers. With greater delivery reliability, the relative attractiveness of surface transport
compared to air transport obviously improves.

Exhibit 11 details these specifics for each plant-to-DC carrier. Your firm may establish and

maintain IT synchronization with plant-to-DC carriers with these costs and benefits.

Exhibit 1 1: IT Synchronization With Carriers, Costs and Benefits

Plant-To-DC Carriers

| J K L M N
One-Time Setup Cost $OK $8K $OK $OK $6K $5K
Quiarterly Maintenance Cost $7K $7K $9K $8K $6K $3K
Surface Transportation Change +5% | +10% +6% +3% +4% +2%

Note: See Exhibit 9 for base surface transportation delivery performance statistics. These IT-synchronization
adjustments are additive changes. For example, carrier I's surface transportation delivery performance for plant-to-DC
shipments is estimated to change (improve) +5%, from 80% to 85%, with an IT-synchronization program.



XLINKS Enterprise Management Simulation [Extreme Edition] 77

Decision options associated with each plant-to-DC carrier are as follows:

1 Decision Option "0": Do not have IT synchronization.

1 Decision Option "1": Establish and maintain IT synchronization with costs and other
ramifications as described above.

Note that these options are carrier-specific. A separate IT-synchronization decision is required for

each of the six available plant-to-DC catrriers, carriers | to N.

IT Synchronization With Sub -Assembly Component Suppliers

You may establish vendor-managed inventory system with your sub-assembly component
suppliers. By linking your IT system with the IT systems of one or more of your suppliers, an
enhanced degree of supply chain synchronization is achieved in procurement, with corresponding
improvements in surface transportation delivery performance and component quality (i.e., a
reduction in sub-assembly component failure rates).

The specifics of supplier IT synchronization within LINKS are as follows:

(1) IT synchronization involves a one-time cost per supplier to implement initially and a supplier-
specific on-going per-quarter maintenance cost. You may terminate IT synchronization with a
sub-assembly component supplier at any time at no cost. If you subsequently decide to
reestablish IT synchronization, the one-time setup cost would again accrue in the initial quarter
of IT synchronization with any sub-assembly component supplier.

(2) IT-synchronization linkages improve surface transportation delivery performance for sub-
assembly component suppliers. With greater delivery reliability, the relative attractiveness of
surface transport compared to air transport obviously improves.

(3) An IT-synchronization linkage improves the failure rate of a supplier's sub-assembly
components. Failure rates decrease based on closer synchronization between buyer (your
firm) and the sub-assembly component supplier.

Exhibit 12 details these specifics for each sub-assembly component supplier. Your firm may
establish and maintain IT synchronization with one or more sub-assembly component suppliers
with these costs and benefits.

Decision options associated with each sub-assembly component supplier are as follows:

1 Decision Option "0": Do not have IT synchronization.

1 Decision Option "1": Establish and maintain IT synchronization with costs and other
ramifications as described above.

Note that these options are supplier specific. A separate IT-synchronization decision is required

for each of the seven available sub-assembly component suppliers, suppliers A to G.
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Exhibit 1 2: IT Synchronization With Suppliers, Costs and Benefits

Sub-Assembly Component Supplier

A B C D E F G
One-Time Setup Cost $OK $8K $OK $OK $6K $7K $7K
Quarterly Maintenance Cost $7K $7K $OK $8K $6K $5K $5K
Surface Transportation Change +5% +4% +6% +3% +4% +5% +6%
Failure Rate Change -02% | -0.1% | -04% | -05% | -0.4% [ -0.3% | -0.3%

Note: See Exhibit 5 for the base surface transportation delivery performance and base failure rate statistics to which
these IT-synchronization adjustments accrue. These are additive changes. For example, supplier A's surface
transportation delivery performance for Gamma is estimated to change (improve) +5%, from 80% to 85%, with an IT-
synchronization program in effect.

Procurement Transactions Report

The "Procurement Transactions Report" information technology option provides a report
documenting procurement volumes and costs associated with your firm's procurement decisions.
Breakdowns by each raw material and sub-assembly component for all DCs are provided.

Decision options and associated costs for the "Procurement Transactions Report" are as follows:
1 Decision Option "0": Do not provide a "Procurement Transactions Report."
1 Decision Option "1": Provide a "Procurement Transactions Report" for $500.

Product Cost Report

The "Product Cost Report" information technology option provides a report documenting all costs
associated with production for all products. Decision options and associated costs for the
fi P duct Cost Report" are as follows:

1 Decision Option "0": Do not provide a "Product Cost Report."

1 Decision Option "1": Provide a "Product Cost Report" at a cost of $750.

A sample "Product Cost Report" is shown below.
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FIRM 1: 2?22222727222227222°272722°2272722°2°727222°0°2°2722°2°2°2°272°2°2°2°?27°27277 INDUSTRY Z
PRODUCT COST REPORT, QUARTER 3 PAGE 7
ORIGINAL (PLANT)

MANUFACTURING COST Product 1 -1 Product 1 -2
Alpha 2.00 4.00

Beta 3.00 6.00

Bandwidth 10.50 14.00

Warranty 11.00 35.00

Packaging 10.00 10.00

Gamma 17.00 .00

Delta .00 19.00

Epsilon 34.00 34.00

Labor Cost 42.00 48.00

Production Cost 32.00 28.00

161.50 198.00

Replacement Parts Demand Report

Details of replacement parts demand by region, product, and channel are provided in the
"Replacement Parts Demand Report." This report shows the current-quarter replacement parts
demand levels to provide a fact-oriented basis for preparing replacement parts forecasts for future
guarters. Of course, you may wish to reference past quarters' replacement parts demand to
establish a longer-term view of trend lines for replacement parts demand.

Decision options and costs for the "Replacement Parts Demand Report" are as follows:
1 Decision Option "0": Do not provide a "Replacement Parts Demand Cost Report."
1 Decision Option "1": Provide a "Replacement Parts Demand Cost Report" at a cost of $1,250.

Retail Pipeline Report

Your routine financial and operations reports provide details about orders received from all
channels in all regions. However, for the retail channel (channel 1), orders do not correspond to
actual sales to final customers. Rather, retail channel orders reflect both final customer orders
andr et a intemtaryshdlding decisions. Retailers must hold some inventory, to provide a buffer
between customer purchases and receipts of orders from manufacturers.

For more detailed retail pipeline data about the inventory holdings of the retail channel, as well as
actual cust omer s6 p,arRethildPpaire Réportd providew infannatioa onghe
inventories and sales of retailers in channel 1. There is no corresponding inventory report for the
direct channels, since direct-channel customers don't stock their own inventories.

Decision options and costs for the "Retail Pipeline Report" are as follows:

1 Decision Option "0": Do not provide a "Retail Pipeline Report."

1 Decision Option "1": Provide a "Retail Pipeline Report" for the previous quarter with
associated costs of $10,000 per quarter plus a one-time initiation charge of $15,000 in the first
guarter in which this option is selected.
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1 Decision Option "2": Provide a "Retail Pipeline Report" for the current quarter with associated
costs of $20,000 per quarter plus a one-time initiation charge of $30,000 in the first quarter in
which this option is selected.

Higher costs for current-quarter data are based on development and maintenance costs
associated with a much more elaborate and time-sensitive EDI system. There are no charges
associated with terminating the ordering of a "Retail Pipeline Report." To terminate ordering the
"Retail Pipeline Report," you would change your decision variable to 0 (zero). If you order a
"Retail Pipeline Report," it will be included among your financial and operations reports.

A sample "Retail Pipeline Report" is shown below.

FIRM 1: 222272227722272222722272722277227272227272227272272772?  INDUSTRY A

RETAIL PIPELINE REPORT, QUARTER 7 PAGE 10

KKKk KKKk * * KKKk

Product1 -1 Productl -2

Beginning Inventory 1,653 679
+ Manufacturer Orders Received 7,600 4,000
= Available For Sale 9,253 4,679
- Sales -7,412 - 3,865
= Ending Inventory 1,841 814

Beginning Inventory 2,615 1,252
+ Manufacturer Orders Received 12 ,300 4,500
= Available For Sale 14,915 5,752

REMINDER: This report is for the previous quarter, not the current quarter.

Service Center Statistics Report

A top-line "Service Center Operations Report" is part of your financial and operations reports.
See Chapter 13 for details of this report. This report does not provide a detailed breakdown of the
types of calls received by your service center, only the total volume of calls received.

You may wish to receive more detailed service center activity tracking data. A "Service Center

Statistics Report” provides a detailed breakdown of the calls in various categories that may have

useful diagnostic value (configuration, installation, introduction, miscellaneous, packaging, product

quality, service quality, unfilled orders, and warranty). Decision options and costs for the "Service

Center Statistics Report" are as follows:

1 Decision Option "0": Do not provide a "Service Center Statistics Report."

1 Decision Option "1": Provide a "Service Center Statistics Report" for the previous quarter with
associated costs of $5,000 per quarter plus a one-time initiation charge of $10,000 in the first
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guarter in which this option is selected.

1 Decision Option "2": Provide a "Service Center Statistics Report" for the current quarter with
associated costs of $10,000 per quarter plus a one-time initiation charge of $15,000 in the first
guarter in which this option is selected.

Higher costs for current-quarter data are based on development and maintenance costs
associated with a more elaborate and time-sensitive internal IT system. There are no charges
associated with terminating ordering of a "Service Center Statistics Report." To terminate
ordering the "Service Center Statistics Report," change your decision variable to 0 (zero). If you
choose to order a "Service Center Statistics Report," it will be included among your financial and
operations reports immediately after your "Service Center Operations Report."

Transportation Cost Report

Given the complexity of transportation cost accounting in LINKS, a "Transportation Cost Report" is
provided as an IT option. The report provides the details of all transportation costs which are
summarized on your "Corporate P&L Statement." These details include per/unit costs, volumes,
and total costs in the sub-categories of raw materials, sub-assembly components, plant/DC1
shipments to other DCs, customer shipments (from DCs to customers), and replacement parts
shipments (from DCs to customers). Decision options and costs for the "Transportation Cost
Report" are as follows:

1 Decision Option "0": Do not provide a "Transportation Cost Report."

1 Decision Option "1": Provide a "Transportation Cost Report" at a cost of $1,250.

Transportation Report

The "Transportation Report" provides information on transportation cost details, sub-assembly
component supplier surface transportation performance (percentage of surface transportation
orders by supplier received within the current quarter), and plant-to-DC carrier surface
transportation performance (percentage of surface transportation orders by carrier received within
the current quarter). IT synchronization status is noted where it exists with sub-assembly
component suppliers or with plant-to-DC carriers.

The five components of transportation costs are provided in the "Transportation Summary": raw
materials, sub-assembly components, plant-to-DC shipments, DC-to-customer shipments, and
replacement parts shipments from DCs. For the complete details which underlie these
breakdowns, order the "Transportation Cost Report" which is available as another information
technology option. Decision options and costs for the "Transportation Report" are as follows:

1 Decision Option "0": Do not provide a "Transportation Report."

1 Decision Option "1": Provide a "Transportation Report" at a cost of $1,000.

Information Technology Decisions Form

A blank "Information Technology Decisions" form may be found on the next page. Complete this
decision form during your team deliberations.
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Information Technology Decisions Firm Quarter

Carriers

'l J K] L|M|[N

IT Synchronization With Carriers? {Ob1}

Suppliers
A|lB|C|D|E|F|G

IT Synchronization With Suppliers? {Ob1}

Procurement Transactions Report? {Ob1}

Product Cost Report? {Ob1}

Replacement Parts Demand Report? {Ob1}

Retail Pipeline Report? {0b1b2}

Service Center Statistics Report? {Ob1b2}

Transportation Cost Report? {Ob1}

Transportation Report? {Ob1}

Note: See the descriptions of these information technology options for the interpretation of each
possible decision option.

Reminders

Only input changes. If you're happy with the current values of these decisions, leave the
appropriate decision entries blank.

All decision inputs change the existing values to the values that you specify. Do not enter "+" or
"-" values. Rather, enter new values only (new values replace the existing value of the decision
variable with your designated value).




XLINKS Enterprise Management Simulation [Extreme Edition] 83

Chapter 12: Other Decisions

This chapter details other decisions not described elsewhere in Chapters 3-11 of the LINKS
participant's manual. "Other decisions" include establishing a firm name, supplemental dividend
decisions, and loans decisions.

Firm Name

Your firm may choose a firm name. Any firm name with up to 40 characters is acceptable. This
firm name is printed on the top of all financial, operating, and research reports. Firm names have
no cost or known demand-side implications, so you are free to choose (or change) your firm's
name as you wish.

Supplemental Dividends

Firms may pay supplemental dividends of any amount (including $0) in each quarter, in addition to
routine/automatic dividends of 30% of each quarter's net income (provided that net income is
positive in a quarter). Dividends reduce cash, on the asset side of the balance sheet, and
liabilities and equities (capitalization), on the liabilities and equities side of the balance sheet.

Supplemental dividends are expressed only in dollars, not in dollars per share and not in
percentage terms.

Since dividends reduce a firm's cash, they correspondingly reduce a firm's capitalization. It
follows that a dividend reduces the "I" (Investment) in ROI (return on investment). Since ROl is an
important factor in performance evaluation, dividends permit firms to manage their capital
structure to some extent. By having large supplemental dividend payments, ROI tends to
increase. However, note that low capitalization can lead to high loans, with attendant interest
charges. Such interest charges reduce the "R" in ROI. So, there is an obvious trade-off situation
that must be dealt with explicitly in the dividend payment decision.

Supplemental dividends are permanent standing orders in LINKS. Unless explicitly
changed, a supplemental dividend decision is repeated in successive quarters. If your
intention is to issue a one-time supplemental dividend, change the supplemental dividend to zero
(or any other desired amount) in the following quarter or else the original supplemental dividend
will continue to be repeated in future quarters.

Loans

You have access to three kinds of loans to help you manage your short-term cash flow and asset
position. 1-quarter, 2-quarter, and 4-quarter loan options exist. The interest rates associated with
these loans vary depending on your firm's Debt/Assets ratio (where "Debt" is the total of all your
outstanding loans) at the time any loan is issued.

1 1l-quarter loans are equivalent to a standby credit line available to your firm if your cash-on-
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hand is less than the standard requirements in LINKS. Cash in excess of 10% of revenues is
automatically invested in short-term Marketable Securities. If cash falls below 5% of
revenues, a standby credit line is automatically accessed for a short-term 1-quarter loan to
increase cash to 5% of revenues.

1 1l-quarter loans are automatically managed by the LINKS software and no decisions are
required on your part to access 1-quarter loans.

1 2-quarter and 4-quarter loans are explicit financial decisions that your firm makes each
guarter. Once issued, these loans cannot be liquidated prior tothei r t comclssoids.

Short term (1-quarter) loans, at relatively high interest rates, ensure that your LINKS firm never
runs out of cash. However, poor management of your firm's cash position has consequences for
profitability, above and beyond your firm's ability/inability to earn profits from operations.

The current base interest rates for 1-quarter, 2-quarter, and 4-quarter loans are 3.35%, 2.75%,
and 2.25% per quarter, respectively. Consult the "Set -Top Box Industry Bulletin" in your
financial and operating reports for the current base interest rates in effect at any quarter.

Interest is payable each quarter on the outstanding loans at the end of the quarter, with interest
payments being automatically made by the LINKS software. The full schedule of interest rates for
the three LINKS loan-types is shown below:

Per-Quarter Loan Interest Rates (%), Including Base Interest Rates
Plus Firm-Specific Adjustments Associated With Various Levels of a
Firm's Current-Quarter Debt/Assets Ratio

Debt/Assets Ratio
("Debt" Equals The Sum of
a Firm's Outstanding 1-
Quarter, 2-Quarter, and 4-

Quarter Loans)

1-Quarter Loans

2-Quarter Loans

4-Quarter Loans

0.00% - 4.00%

4.01% - 8.00%

8.01% - 12.00%
12.01% - 16.00%
16.01% - 20.00%
20.01% - 24.00%
24.01% - 28.00%
28.01% - 32.00%
32.01% - 36.00%
36.01% - 40.00%
40.01% - 44.00%
44.01% - 48.00%
48.01% - 52.00%
52.01% - 56.00%
56.01% or more

3.35+0.00=3.35
3.35+0.01=3.36
3.35+0.03=3.38
3.35+0.06 =3.41
3.35+0.10=3.45
3.35+0.15=3.50
3.35+0.21 = 3.56
3.35+0.28 =3.63
3.35+0.36 =3.71
3.35+0.45=3.80
3.35+0.55=3.90
3.35+0.66 =4.01
3.35+0.78=4.13
3.35+0.91=4.26
3.35+1.05=4.40

2.75+0.00 =275
275+0.01=2.76
275+0.03=2.78
2.75+0.06 =2.81
2.75+0.10=2.85
275+0.15=2.90
275+0.21 =296
2.75+0.28 =3.03
275+0.36=3.11
2.75+0.45=3.20
2.75+0.55=3.30
2.75+0.66 =3.41
275+0.78 =3.53
2.75+0.91 =3.66
2.75+1.05=3.80

2.25+0.00=2.25
2.25+0.01=2.26
2.25+0.03=2.28
2.25+0.06 =231
2.25+0.10=2.35
2.25+0.15=2.40
2.25+0.21 = 2.46
2.25+0.28 =253
2.25+0.36 =2.61
2.25+0.45=2.70
2.25+0.55=2.80
2.25+0.66 =291
2.25+0.78 =3.03
2.25+0.91=3.16
2.25+1.05=3.30

As may be noted, there are interest-rate savings associated with longer-term pre-planned loans,
as compared to simply relying on the automatic standby credit-line (i.e., 1-quarter loans) included

within LINKS.

Further details and background about LINKS loans follow:
A There are no fees incurred when loans are issued.
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A Loan interest is payable each quarter based on the loan amounts outstanding during a quarter

and the interest rates in effect when loans were originally issued.

- Interest on 1 -quarter loans is paid in the quarter after a1l  -quarter loan is issued . The
magnitude of 1-quarter stand-by loans is unknown during a quarter. Only at the end of a
quarter is the need for a 1-quarter loan known. Thus, 1-quarter loan interest is paid in the
following quarter.

- Interest on 2 -quarterand 4-quarter | oans is paid in each qua
Longt erm | ocansaharadoin@nhant he associated interest
ahead of each of the quarters of the term of long-term loans.

A Your firm's interest rates for 1-quarter, 2-quarter, and 4-quarter loans vary according to your

firm's Debt/Assets ratio at the time loans are issued. Higher Debt/Assets ratios involve more

"costly" loans (i.e., loans with higher interest rates), reflecting the higher risks to lenders that

accrue in lending to such highly-levered, debt-heavy firms.

A 2-quarter loans and 4 -quarter loans are permanent standing orders in LINKS. They

automatically repeat quarter after quarter until explicitly changed. If your intention is to

request a one-time 2-quarter or 4-quarter loan, then you must explicitty change the loan

amount to zero (or any other desired value) in the quarter after you initially request a loan or

else the loan request will be repeated in every subsequent quarter.

Other Corporate Decisions Form

"Do or do not. There is no 'try"." i "Yoda" (The Empire Strikes Back)

A blank "Other Corporate Decisions"” form may be found on the next page. Complete this
decision form during your team deliberations.
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Other Corporate Decisions Firm Quarter

Firm Name {max of 40 characters}

Supplemental Dividends

Loans, 2-Quarter

Loans, 4-Quarter

Reminders

Only input changes. If you're happy with the current values of these decisions, leave the
appropriate decision entries blank.

All decision inputs change the existing values to the values that you specify. Do not enter "+" or
"-" values. Rather, enter new values only (new values replace the existing value of the decision
variable with your designated value).
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Chapter 13: Financial and Operating Reports

The LINKS financial and operating reports are described in this chapter. These are the standard
reports that you receive after each quarter of the LINKS exercise. Recall, too, that several of the
information technology options described in Chapter 11 yield additional financial and operating
reports.

Profitability Drivers

"A company can outperform rivals only if it can establish a difference that it can
preserve. Competitive strategy is about being different, deliberately choosing a
different set of activities to deliver a unique value mix." i Michael Porter

The financial and operating reports described in this chapter are lengthy and detailed. To provide
an overall roadmap for thinking about the drivers of profitability, the three charts in Exhibits 13-16
decompose net income into its underlying components.

In Exhibit 13, the principal drivers of net income are revenues and costs. Taxes and non-
operating income play lesser roles. Exhibit 14 provides a breakdown of the drivers of volume, one
of the two key drivers of revenues. Exhibit 15 provides further details about the drivers of
availability perceptions. Exhibit 16 provides a roadmap to the drivers of variable costs.
Collectively, these exhibits provide a sense of the DNA of net income in LINKS.

Performance Evaluation Report

"If you're riding ahead of the herd, take a look back every now
and then to make sure it's still there." i Cowboy philosophy

Please consult Chapter 15 for a detailed discussion of the "Performance Evaluation Report" that
forms the first page of your financial and operating reports.

Corporate P&L Statement

The "Corporate P&L Statement" aggregates all of the product-specific profit-and-loss statements
into an overall corporate profit-and-loss statement. A variety of line items appear on the
"Corporate P&L Statement” only, because it is not possible to unambiguously allocate those costs
to specific products in specific regions for specific channels.

Definitions of non-obvious line items on the "Corporate Current P&L Statement" follow:
1 Administrative overhead ("Administrative O/H") is $240,000/quarter, $360,000/quarter, and
$300,000/quarter per product in channels 1, 2, and 3, respectively, in all market regions.
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Exhibit 13: Net Income Drivers in LINKS
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Exhibit 14: Volume Drivers in LINKS
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Exhibit 1 5: Availability Perception Drivers
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Exhibit 1 6: Variable Cost Drivers in LINKS
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"Consulting Fees" may be positive or negative. "Consulting Fees" are adjustments to income
or expenses. Conversations with your coach/instructor are normally without charge, so don't
worry about "Consulting Fees" associated with these consultations. In LINKS, the "Consulting
Fees" line item represents a convenient mechanism for making adjustments to income or
expenses. For example, a research billing problem can be corrected via an appropriate
negative "Consulting Fee."

Corporate overhead ("Corporate O/H") is $750,000 per product per quarter. This per-product
charge is incurred if a product is actively distributed in one or more market regions.

"Disposal Sales" reflect costs associated with finished goods inventory disposal sales
associated with reconfigurations. Note that disposal sales due to reconfigurations do not
generate sales revenues. Rather, disposal sales are asset-side transactions on your firm's
balance sheet, with finished goods inventory being exchanged for cash. The loss associated
with such disposal sales is recorded as an expense on your "Corporate P&L Statement" under
"Disposal Sales."

"Distribution FC" reflects the fixed costs associated with operating distribution centers.

"Duties & Tariffs" are a percentage of the average selling price for finished goods (across all
channels) that are imported into any market region. If a firm is based in a market region (i.e.,
if a firm has a manufacturing plant in a region), there are no duties and tariffs payable. The
current duties and tariffs rates are 0% for market region 1, 8% for market region 2, and 12%
for market region 3. By definition, all finished goods sold in market region 1 are "local," since
your firm's manufacturing plant is located in market region 1. "Duties & Tariffs" are levied on
sales in a market region (orders from customers).

"Emergency Procurement" reflects all emergency procurement costs.

"Emergency Production" reflects all emergency production costs, including standby
emergency production charges plus any actual emergency-related excess costs (above
regular production) associated with actual realized emergency production.

i Facrasst | n arecards thaoosts@ssociated with forecasting errors.

"Information Technology" records all IT charges. Your IT charges include a $1,000/page
charge for all financial and operating reports. This charge is per-firm and is not related to the
number of members of your firm's management team. Each quarter's charge is based on the
previous quarter's actual page counts (e.g., the quarter-32 charge is based on the quarter-31
page count).

"Introductions" reflects costs when products are introduced into market regions or channels.
Inventory charges arise for raw materials, sub-assembly components, and finished goods.
These costs are recorded under the heading "Inventory Charges" on the "Corporate P&L
Statement." This inventory charge is equal to 3% per quarter for owned distribution centers
and 5% per quarter for outsourced distribution centers based on the value of inventory as
recorded on your firm's balance sheet. Inventory charges are levied on the average of
beginning-of-quarter and end-of-quarter inventory values, and include all costs related to
storage, handling, waste, and insurance.

"Marketing" equals total marketing spending.

"Non-Operating Income" derives either from interest earned on "Marketable Securities" (from
the previous quarter's "Balance Sheet") or from interest paid on "Loans" (from the previous
guarter's "Balance Sheet").

"Operating Income" equals "Gross Margin" minus "Total Fixed Costs."

"Order Processing" records the channel-specific order processing cost. In all regions, these
order processing costs are $4/unit, $24/unit, and $12/unit in channels 1 ("Retail"), 2 ("Direct"),
and 3 ("Major Accounts"), respectively.

"Patent Royalties" include patent royalties that your firm pays to other firms, as well as patent
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royalties received from other firms.

1 "Plant Capacity FC" represents the costs associated with production "shifts" in your
manufacturing plant. These costs cover all depreciation and maintenance associated with
your plant capacity. These costs are allocated equally among your products.

1 "Procurement FC" includes the fixed costs associated with procurement.

1 "Production FC" includes the fixed costs associated with production orders. Fixed costs for
production are included in the "Production FC" line item. Production volume flexibility charges
are also included within AProduction FC.O0

1 "Reconfiguration" equals the total costs associated with product reconfigurations.

1 "Research Studies" reflects the total costs associated with last quarter's research study

requests. Note that the current quarter's research studies are executed after the current

guarter's financial reports are prepared. Thus, research study billings are lagged a quarter.

"Service Salaries" is the total salary cost associated with service centers.

"Service O/H" is the service center overhead cost levied on service center compensation.

"Service Hire&Fire" costs are the service center hiring and firing costs.

"Unfilled Handling" costs are the unfilled orders handling costs.

"Taxes" represents the corporate taxes payable in the market region in which your firm has its

manufacturing plant. Your manufacturing plant is located in market region 1, which has a

corporate tax rate of 50%.

1 "Total Fixed Costs" is the sum of all fixed costs. Note that "Total Fixed Costs" does not sum
correctly down and across since some fixed costs are not allocated to specific products.

1 "Transportation Rebates" is the sum of rebates on plant-to-DC shipments if a single carrier is
used exclusively for all shipments (including emergency shipments, if any) in any month and
incremental transportation costs (compared to Standard Surface Shipping) for Expedited
Surface Shipping and Economy Surface Shipping of finished goods from DC1 to other DCs.

= =4 =4 a4 -

Historical Corporate P&L Statement

The "Historical Corporate P&L Statement” reports the previous and current quarter's corporate-
level profit-and-loss data. In addition, all elements in the "Historical Corporate P&L Statement"
are expressed in percentage-of-revenue terms.

Product P&L Statement

Each product has a current profit-and-loss statement each quarter. The product "P&L Statement"
includes the relevant data for all channels.

Balance Sheet

Your balance sheet records the usual assets and liabilities associated with your firm at the end of
each quarter. Among other things, current levels of procurement and finished goods inventories
are reported on the balance sheet.

On the "Balance Sheet":

1 "Cash" represents your cash balance. Cash in excess of 10% of revenues is automatically
invested in short-term "Marketable Securities" which earn 1.5% per quarter in "Non-Operating
Income” on the "Corporate P&L Statement" in the following quarter. If cash falls below 5% of
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revenues, a loan is automatically arranged to increase cash to 5% of revenues. You pay
interest of 3% per quarter on "Loans" and this interest payment is recorded as "Non-Operating
Income" (a negative value of "Non-Operating Income") in the following quarter's "Corporate
P&L Statement.”

1 "Corporate Capitalization" is the Ldollar-value of the original capital invested by your
shareholders to start your firm.

1 "Dividends" are cash payments to shareholders. In any quarter in which "Net Income" is
positive, 30% of the "Net Income" is allocated to "Dividends."

1 "Plant Investment" represents the Ldollar-value of your firm's investment in a manufacturing
plant to produce set-top box products. The normal per-unit production charges that you pay
for producing set-top boxes includes a component to cover the maintenance and depreciation
of your plant. Thus, your "Plant Investment" value will also be the same through time.

On-order Epsilon sub-assembly components for delivery next month are reported at the bottom of
your balance sheet. While you don't pay for Epsilon sub-assembly components until delivery, this
contract is notable since it represents a future procurement purchasing commitment. For
example, a reported value of "12,000Fa" refers to a sub-assembly component order of 12,000
units from supplier F via air.

Cash Flow Analysis Report

"Profit is an illusion; cash flow is fact." i Anonymous

Sources and uses of cash are reported in your
firm's "Cash Flow Analysis Report." The most
important source of cash within any on-going
business is revenues derived from sales, but

FAQ

"Are costs expensed at the beginning of the

you have lots of costs to pay to earn those
revenues. Recent experience with "dot.com"
businesses notwithstanding, margin
management (revenues less costs) is still the
fundamental management challenge for all
for-profit businesses.

Cash sources include profits from operations
and reductions in inventory holdings. Uses of
cash include funding operating losses,
increases in inventory holdings, and payment
of dividends. Obviously, you require cash to
run your set-top box business. You can't run
out of cash within LINKS. As necessary,
loans are automatically issued to bring your
cash requirement up to minimum acceptable.

quarter or the end of the quarter? The answer
influences our spending decisions, since we
obviously don't want to spend money before we
have it." Assume that all revenues and costs
happen uniformly throughout the quarter. That
is, with a 90-day quarter, about 1/90 of the
guarter's revenues and costs are attributable to
each day's operations. Thus, you do have
revenue coming in regularly throughout the
quarter to pay for your various within-quarter
operating costs. There's no need to worry about
within-quarter cash flow issues with regard to
covering your operating costs and within-quarter
spending. Also, note that you do have access to
loans, as necessary, to cover shortages in cash.

Of course, you do have to pay interest on loans. Each quarter in which your firm is profitable,
corporate policy is to allocate 30% of net income to dividends.
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Finished Goods Inventory Report

The details of your finished goods inventories are reported on the "Finished Goods Inventory
Report." Recall that your manufacturing plant and the distribution center in market region 1 hold
common finished goods inventory.

Procurement Inventory Report

Procurement inventories are reported on the "Procurement Inventory Report." Procurement
inventories are tracked separately for each distribution center. Recall that your manufacturing
plant and the market region 1 distribution center hold common procurement inventory.

Forecasting Accuracy Report

The "Forecasting Accuracy Report" provides details of the forecasting
accuracy associated with your short-term (next-quarter) sales volume
forecasts. In addition, the sales history for all of your firm's products
(product-unit sales by product, channel, and region) for the last six
guarters is displayed at the end of this report.

Forecasting accuracy is equal to 100*(1-(abs(Forecast-Actual)/Actual))
expressed in percentage terms, where "abs" is the absolute value
function. Thus, a forecast value of 11,000 and an actual value of 8,000
results in a forecast accuracy of 100*(1-abs(11,000-8,000)/8,000) =
100*(1-(3,000/8,000)) = 100*(1-0.375) = 62.5%. The minimum possible value of forecasting
accuracy is 0.0%. For example, with an Actual sales volume of 8,000, a Forecast above 16,000
results in a forecasting accuracy score of 0.0%.

Service Center Operations Report

The "Service Center Operations Report" details staffing levels at your regional service centers
(including resignations) as well as documenting service demand and related statistics.

Other Decision Variables Report

The "Product P&L Statement" provides an easy-to-read listing of the current values of the product
development, distribution, service, generate demand, and forecasting decision variables.
However, manufacturing and information technology decision variables are either sprinkled
around in the financial and operating reports or not directly reported. To provide an easy-to-
access listing of the current values of these decision variables, an "Other Decision Variables
Report" is provided as part of your financial and operating reports.
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Set-Top Box Industry Bulletin

The "Set-Top Box Industry Bulletin" provides current-quarter industry-related information.
Information reported in the "Bulletin” includes things that an actual manager in the set-top box
industry could easily observe without additional cost or with nominal effort during the course of
events that comprise a normal quarter's work. To drill down below these headlines, you will need
appropriate research studies.

Sample Reports

"The meaning of life is to do the best you can with what you've got." i Anonymous

The following pages provide samples of the standard LINKS financial
and operating reports. In addition to these reports, you'll receive the FINANCIAL
results of any research studies that you order on additional pages after S

the last page of your financial and operating reports.

These samples are provided to familiarize you with the style and format of the reports that are
provided to your firm after each LINKS round. The data reported in these sample reports are only
illustrative o f reports formatting. These data arenot
Please do not interpret these samples as suggested guidelines or benchmarks for good decisions

and performance within LINKS.

I f youdd | i ke some ferpretihgnnBNKS fihandakstaternoents) dlease mccesan

S |

Tutori al #1 (nAnP&L Statementso) on the LINKS webs

through it prior to (or close to) the beginning of your LINKS event.
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*hkkkkkkkhkkkhhkkkhhkkhhhkhhhkhhhkhhrkhhhkrhhixk * * * * * * *

FIRM 8: InterSet BV INDUSTRY ABC

PERFORMANCE EVALUATION REPORT, QUARTER 23 PAGE 1
* * * * * * * * * * * * *kkkkkkkkkkkk
Industry
Firm 8 Worst Average Best
FINANCIAL
Net Income to Revenues 3.9% 2.74 3.7%4 4. 2%
Change in Het Income to Revenues -0.1% -0.7% 0.1% 0.9%
Return on Assets T.7%4 b 4% 7.0% 8.0%
Net Asset Turns 3.2 2.9 3.2 3.4
OPERATIONAL
Inventory Turnover 16.2 4.6 12.6 30.2
Fill Rate 100.0% 99.5% 99.9% 100. 0%
Unplanned Production 4.6% 6.4% 2.0% 0.0%
Failure Rate 20.8% 22.9% 21.2% 20.5%
Controllable Procureé&Mfg to Reuvenues 0.8% 1.0% 0.8% 0.6%
Transportation Expenses Per Unit Sold 29.9 30.4 29.7 29.1
Forecasting Accuracy §2.1% §0.1% 83.7% 91.0%
(Marketing + Service) to Reuenues 9.2% 9.9% 9.2% 8.8%
C3R Cost/Call 12.6 12.6 11.7 11.0
CUSTOMER
Change in Market Share 0.1% -0.9% 0.0% 1.0%
Customer Satisfaction 16.1% 13.1% 14.8% 16.1%

For Your Information

You receive the LINKS scorecard (shown above) automatically each quarter as the first page
of your financial and operating reports. This scorecard provides comparatives to assess
how your firm's data compares to the industry averages and industry bests on every Key
Performance Indicatory (KPI).

Hi stori cal pl ot s of al | KPI s ar e provi deg
spreadsheet (AKPl chartso worksheet), a ceons
the LINKS website. Data from the past six quarters are displayed, to the extent available in
your industry's historical archives, to create quarter-by-quarter plots for each of the LINKS
performance evaluation metrics (KPIs) compared to the relevant quarter-specific industry
best, industry average, and industry worst for your LINKS industry.
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FIRM 7: New World Electronics INDUSTRY DEF
CORPORATE P&L STATEMENT, QUARTERG6 PAGE 2
All Products Product 7 -1 Product 7 -2
Sales Volume 228,299 125,876 102,423
Unfilled Orders 0 0 0
Price 442 379 521
Revenues 101,108,355 47,722,935 53,385,420
- Product Costs 45,143,181 19,534,965 25,608,216
- Order Processing 2,741,568 1,393,380 1,348,188
- Replacement Parts 1,276,826 482,560 794,266
- RFIDCost s 952,710 526,152 426,558
- Transportation Costs 7,420,876
+ Transportation Rebates 0
+ Volume Discounts 712,743
- Bad Debts 1,231,962 613,926 618,036
- Duties & Tari ffs 6,565,091 2,947,594 3,617,497
Gross Margin 36,488,884 22,224,358 20,972,659
Gross Margin % 36.1% 46.6% 39.3%
Fixed & Other Costs:
Administrative O/H 5,400,000 2,700,000 2,700,000
Consulting Fees - 300,000
Corporate O/H 1,500,000
Credit Administration 511,913
Cross - Docking 0
Disposal Sal es 0
Distribution FC 25,000
Emergency Procurement 38,151
Emergency Production 75,000
Forecast Inaccuracy 619,644 342,432 277,212
Information Technology 71,500
In troductions 500,000
Inventory Charges 1,283,688
Marketing 6,050,000 3,210,000 2,840,000
Marketing Creative 0 0 0
Plant Capacity FC 1,500,000
Price Changes 143,897 70,666 73,231
Procurement FC 45,000
Production FC 141,000
Reconfiguration 0
R&D 0
Research Studies 102,000
Service Salaries 352,500 176,250 176,250
Service O/H 1,057,500 528,750 528,750
Service Hire&Fire 15,000 7,500 7,500
Service Outsourcing 1,980,528 1,029,252 951,276
Unfilled Handling 0
Total Fixed & Other 21,112,321 8,064,850 7,554,219
Operating Income 15,376,563 14,159,508 13,418,440
Non- Operating Income - 3,412,303
Patent Royalties 0
Taxes - 5,982,130

Net Income 5,982,130
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FIRM 3: World Electronics

* * *k%k * *

HISTORICAL CORPORATE P&L STATEMENT, QUARTER 8

*% *% *%

Previous (Quarter 8) Current (Quarter 9)
Sales Volume 171,691 228,299
Unfilled Orders 0 0
Price 423 442
Revenues 72, 747,885 100.0% 101,108,355 100.0%
- Product Costs 34,707,812 47.7% 45,143,181 44.6%
- Order Processing 1,904,184 2.6% 2,741,568 2.7%
- Replacement Parts 1,153,283 1.6% 1,276,826 1.3%
- RFID Costs 821,667 1.1% 952,710 0.9%
- Transportation Costs 5,475,613 7.5% 7,420,876 7.3%
+ Transportation Rebates 0 0.0% 0 O .0%
+ Volume Discounts 460,098 0.6% 712,743  0.7%
- Bad Debts 1,039,239 1.4% 1,231,962 1.2%
- Duties & Tariffs 3,846,929 5.3% 6,565,091 6.5%
Gross Margin 24,259,256 33.3% 36,488,884 36.1%
Fixed & Other Costs:
Administrative O/H 4,800,000 6.6 % 5,400,000 5.3%
Consulti  ng Fees - 300,000 -0.4% - 300,000 -0.3%
Corporate O/H 1,500,000 2.1% 1,500,000 1.5%
Credit Administration 579,458 0.8% 511,913 0.5%
Cross - Docking 0 0.0% 0 0.0%
Disposal Sales 0 0.0% 0 0.0%
Distribution FC 25,000 0.0% 25,000 0.0%
Emergency Procurement 0 0.0% 38,151 0.0%
Emergency Production 50,000 0.1% 75,000 0.1%
Forecast Inaccuracy 374,228 0.5% 619,664 0.6%
Information Technology 112,500 0.2% 71,50 0 0.1%
Introductions 0 0.0% 500,000 0.5%
Inventory Charges 947,709 1.3% 1,283,688 1.3%
Marketing 3,300,000 4.5% 6,050,000 6.0%
Marke ting Creative 0 0.0% 0 0.0%
Plant Capacity FC 1,500,000 2.1% 1,500,000 1.5%
Price Changes 0 0.0% 143,897 0.1%
Procurement FC 270,000 0.4% 45,000 0.0%
Production FC 141,000 0.2% 141,000 0.1%
Reconfiguration 0 0.0% 0 0.0%
R&D 0 0.0% 0 0.0%
Research Studies 0 0.0% 102,000 0.1%
Service Salaries 303,750 0.4% 352,500 0.3%
Service O/H 911,250 1.3% 1,057 ,500  1.0%
Service Hire&Fire 13,500 0.0% 15,000 0.0%
Service Outsourcing 1,424,656 2.0% 1,980,528 2.0%
Unfilled Handling 0 0.0% 0 0.0%
Total Fixed & Other 15,953,051 21.9% 21,112,321 20.9%
Operating Income 8,306,205 11.4% 15,376,563 15.2%
Non- Operating Income - 3,161,207 -4.3% - 3,412,303 -3.4%
Patent Royalties 0 0.0% 0 0.0%
Taxes -2,572,49 9 -3.5% - 5,982,130 -5.9%
Net Income 2,572,499 3.5% 5,982,130 5.9%

*% *%

INDUSTRY MNO

PAGE 3
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FIRM 2: Global Electronics INDUSTRY STU
PRODUCT2- 1 P&L STATEMENT, QUARTER 9 PAGE 4

AllRegions Region1l Region2 Region3

(TOTAL ) ( Europe ( Japan) ( China )

Active? Ch#1,2,3 Yes Yes Yes Yes Yes Yes Yes Yes Yes
Sales Volume, Ch#1 47,832 17,046 11,955 18,831
Sales Volume, Ch#2 22,127 7,344 7,047 7,736
Sales Volume, Ch#3 55,917 25,745 12,972 17,200
Unfilled Orders 0 0 0 0
Price, Ch#1,2,3 315 465 400 315 465 400 315 465 400 315 465 400
Revenues 47,722,935 19,082,450 12,231,480 16,409,005
- Product Costs 19,534,965 7,780,558 4,962,113 6,792,294
- Order Processing 1,393,380 553,380 372,612 467,388
- Replacement Parts 482,560 127,831 153,942 200,787
- RFID Costs 526,152 187,506 131,505 207,141
- Bad Debts 613,926 107,389 150,632 355,905
- Duties & Tariffs 2,947,594 0 978,516 1,969,078
Gross Margin 22,224,358 10,325,786 5,482,160 6,416,412
Gross Margin % 46.6% 54.1% 44.8% 39.1%
Fixed Costs:

Administrative O/H 2,700,000 900,000 900,000 900,000

Forecast Inaccuracy 342,432 127,227 102,972 112,233

Marketing, Ch#1 1,080,0 00 360,000 360,000 360,000

Marketing, Ch#2 1,050,000 340,000 350,000 360,000
Marketing, Ch#3 1,080,000 360,000 360,000 360,000

Marketing Creative 0 0 0 0

Price Changes 70,666 24,423 20,414 25,829

Service Salaries 176,250 176,250 0 0

Service O/H 528,750 528,750 0 0
Service Hire&Fire 7,500 7,500 0 0

Service Outsourcing 1,029,252 0 430,836 598,416

Total Fixed Costs 8,064,850 2,824,150 2,524,222 2,716,478

Operating Income 14,159,508 7,501,636 2,957,938 3,699,934

Distribution Center? 2 Owned 0 None 0 None
RFID Outsource/lnsource? 0 Outsourced 0 Outsourced 0 Outsourced

Emergency Carrier N N

Gross Margin Forecast 8,567, 324 4,535,304 5,044,484
Sales Volume Forecast, Ch#1 13,520 12,593 12,254

Sales Volume Forecast, Ch#2 8,099 5,622 7,552

Sales Volume Forecast, Ch#3 22,263 12,221 16,062
Service: CSR Salary $/Month 2,500 2,250 2,250

Service: CSR Hiring&Firing 3 0 0

Service: CSR Experienced Hiring 0 0 0

Ser vice: Service Operations 1 MF95 1 MF95 1 MF95

Service: Service Outsourcing 0 None 2 Standard 2 Standard

Service: CSR Time Allocation 50 50 50

Product 2-1Long - Term Sales Volume Forecast, 2 - Quarters Hence: 115,000
Product 2-1Long - Term Sales Volume Forecast, 3 - Quarters Hence: 120,000

Product 2- 1 Configuration: H55111
Product 2-1 R&D Spending: 0
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FIRM 2: Global Electronics

PRODUCT2- 1 P&L STATEMENT, QUARTER 6 (MARKETING PROGRAM DETAILS)

*

*

Marketing

Marketing Spending:
Advertising Spending
Promotion Spending
Sales Force Spending

Marketing Mix Allocation

Positioning

Credit Financi ng

Marketing Program, Channel #2:
Marketing Spending:
Advertising Spending
Promotion Spending
Sales Force Spending
Marketing Mix Allocation
Positioning
Credit Financing

Marketing Program, Channel #3:
Marketing Spending:
Advertising Spending
Promotion Spending
Sales Force Spending
Marketing Mix Allocation
Positioning
Credit Financing

Program, Channel #1.:

360,000
144,000
108,000

108,000
403030
37 37

1

340,000
136,000
102,000

102,000
403030

0 0

360,000
144,000
108,000

108,000

37 37

0 0

INDUSTRY STU

PAGE 5
*kkkk
Region1l Region2 Region 3
( Europe ) ( Japan) ( China )
360,000 360,000
144,000 144,000
108,000 108,00 0
108,000 108,000
403030 403030
37
2 3
350,000 360,000
140,000 144,000
105,000 108,000
105,000 108,000
403030 403030
37 37 37
0
360,000 360,000
144,000 144,000
108,000 108,000
108,000 108,000
403030 403030 403030
37
0

For Your Information

The standard LINKS quarterly reports include separate product P&L statements for each of
your products. In this sample display, only reports for product 1 are included.
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FIRM 8: Global Boxes
BALANCE SHEET, QUARTER 7

*kkkkkkkkkkkkk

PAGE 1

kkkkkkkkkhkkkkkkhkkkkkkkkkkhhkkkkkkkhkkhhkkhkkkhkkkhkkkhkkkkhkkkkkkhhkkkhkkkkhkkkhkhkkk

ASSETS

Cash
Accounts Receivable:

4,333,276
65,190,830

Product 1 -1, Ch#1, R#3 , From Q# 4 & Due Q# 7: 7,056,000
Product1 -1, Ch#1, R#2, From Q# 5 & Due Q# 7: 4,518,400
Product 1 -1, Ch#1, R#3, From Q# 5 & Due Q# 8: 7,223,040
Product 1 -2, Ch#1, R#1, From Q# 5 & Due Q# 7: 5,085,360

Product 1 -1, Ch#1, R#1, From Q# 6
Product 1
Product 1
Product 1
Product 1
Product 1
Product 1
Marketable Securities

& Due Q# 7: 6,278,080
-1, Ch#1, R#2, From Q# 6 & Due Q# 8:
-1, Ch#1, R#3, From Q# 6 & Due Q# 9:
-2, Ch#1l, R#1, From Q# 6 & Due Q# 8:
- 2, Ch#1, R#2, From Q# 6 & Due Q# 7:
-2, Ch#2, R#1, From Q# 6 & Due Q# 7:
- 2, Ch#3, R#1, From Q# 6 & Due Q# 7:

3,007,360
5,166,080
7,116,900
5,181,960
5,592,450
8,965,200
0

INDUSTRY ABC

1

Finished Goods Inventory:
Plant & DC1: Product 1
Product 1
Plant Capacity On - Order:
Standard Order Due Q# 7,
Standa rd Order Due Q# 8,
Expedited Order Due Q# 7,
Plant Investment:
Q# 5 Plant Investment,
+ Q# 6 New Plant Capacity,
- Q# 6 Plant Depreciation,
= Q# 6 Plant Investment,
Procurement Inventory:
Plant& D C1: Alpha (
Beta (
Gamma
Delta
Epsilon

-1( 12,305 units @
-2( O units @

173.84/unit) 2,139,146
0.00/unit) 0

7,500 units @ 516.67/unit 3,875,000
7,500 units @ 516.67/unit 3,875,000
O units @ 0.00/unit 0
110,368,608
222,500 units @ 501.55/unit
7,500 units @ 516.67/unit
- 10,159 units @ 502.04/unit
219,841 units @ 502.04/unit

Ounits @  0.00/unit) 0
0 units @ 0.00/unit) 0
( 2,499 units @  24.98/unit) 62,414
51,831 units @  27.56/unit) 1,428,443
( 40,816 units @  29.00/unit) 1,183,664
Total Assets 192,456,381

LIABILITIES AND EQUITIES

Corporate Capitalization
Dividends, Current Quarter
Supplemental Dividends, Current Quarter 0
Dividends, Cumu lative Prior To This Quarter
Loans: 81,594,888

1- Quarter Loan, Issued Q# 6 & Due Q# 7 @ 3.55%/Q: 81,594,888

2- Quarter Loan, Issued Q# 5 & Due Q# 7 @ 3.36% 1Q: 0

2- Quarter Loan, Issued Q# 6 & Due Q# 8 @ 3.25%/Q: 0

4- Quarter Loan, Issued Q# 3 & Due Q# 7 @ 3.06%/Q: 0

4- Quarter Loan, Issued Q# 4 & Due Q# 8 @ 3.06%/Q: 0

4- Quarter Loan, Issued Q#5 & Due Q#9 @ 3 .06%/Q: 0

4- Quarter Loan, Issued Q# 6 & Due Q#10 @ 2.95%/Q: 0
Retained Earnings, Current Quarter 3,125,165
Retained Earnings, Cumulative Prior To This Quarter 12,391,250
Total Liabil ities and Equities 192,456,381

100,000,000
- 937,549

-3,717,373
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FIRM 8: Global Boxes INDUSTRY ABC
BALANCE SHEET, QUARTER17 PAGE 12
kkkhkkkhhkkkhhhkkhhhkhhhhhhhhhhhhhrhhhhhrdhhkrrhhrhdhhhrhhhhrhhhrrhrhrrrrhrrrhrkriirkx
Plant Investment Details:
Q#16 Plant Investment, 119,466 units @ 503.679/unit 60,172,547
+ Q# 17 New Plant Capacity, 32,500 units @ 548.462/unit 17,825,000
- Q#17 Plant Depreciation, - 5,942 units @ 513.278/unit - 3,049,899
= Q#17 Plant Investment, 146,024 units @ 513.256/unit 74,947,648
Plant  Utilization Details:
Q#16 Plant Capacity 119,466
+ Q# 17 New Plant Capacity 32,500
= Q# 17 Available Plant Capacity 151,966
Q#17 Total Production 118,845
Q#17 Plant Capacity Utilization ~ 78.2050%
Plant Depreciation Rate Details:
Q#17 Standard Depreciation Rate 5.0000%
X Q# 17 Plant Investment Cost of Plant Depreciation [$] 513.2782/unit
= Q# 17 Overall Variable Plant Depreciation Cost [$] 25.6639/unit
Non- Operating Income D etails:
1- Quarter Loan, Issued Q# 16 & Due Q# 17 @ 3.38%/Q: 29,855,761 - 1,009,124
2- Quarter Loan, Issued Q# 16 & Due Q# 18 @ 2.78%/Q: 0 0
2- Quarter Loan, Issued Q# 17 & Due Q# 19 @ 2.90%/Q: 0 0
4- Quarter Loan, Issued Q# 14 & Due Q# 18 @ 2.31%/Q: 0 0
4- Quarter Loan, Issued Q# 15 & Due Q# 19 @ 2.31%/Q: 0 0
4- Quarter Loan, Issued Q# 16 & Due Q# 20 @ 2.28%/Q: 0 0
4- Quarter Loan, Issued Q# 17 & Due Q# 21 @ 2.40%/Q: 0 0
Mkt Securities, Issued Q# 16 & Due Q# 17 @ 1.50%/Q: 0 0
Total Non - Operating Income - 1,009,124
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INDUSTRY STU

FIRM 8: International Global
CASH FLOW ANALYSIS REPORT, QUARTER 2 PAGE 13
* kkkkkkkhkkk

kkkkkkkkkkkkkkkkkkk  kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkkhkkk

Starting "Cash" Balance (Final "Cash" Balance, Quarter 1) 3,161,147
- Change in Accounts Receivable (From Quarter 1 to Quarter 2) 0
+ Marketable Securities (Converted To " Cash" In Quarter 1) 0
"Loans" (Liquidated During Quarter 1)
"Loans, 2 - Quarter" (Liquidated During Quarter 2) 0
- "Loans, 4 - Quarter" (Liquidated During Quarter 2)
+"Loans, 2 - Quarter" (Issued During Quarter 2) 0
+"Loans, 4 - Quarter" (Issued During Quarter 2) 0
+ "Finished Goods Inventory" Changes:
Product3 -1 (From 314,265 To 0) 314,265
Product3 -2 (From 973,272 To 1,430,298) - 457,026
+ "Plant Capacity On - Order" Changes 0
+ "Plant Investment" Changes 4,900,062
+ "Procurement Inventory” Changes:
Alpha (From 0To 0) 0
Beta (From 0To 0) 0
Gamma (From 0To 0) 0
Delta (From 0To 0) 0
Epsilon  (From 0To 0) 0
+ "Net Income"
= Preliminary "Cash" Balance 7,889,794
"Dividends" (Paid at End of Quarter 2) 0
- "Supplemental Dividends" (Paid at End of Quarter 2) 0
= Actual "Cash" Bala nce (End of Quarter 2) 7,889,794
- Operating "Cash" Excess (To "Marketable Securities")
+ Operating "Cash" Deficit (From "Loans") 0
= Final "Cash" Balance (End of Quarter 2)

- 7,598

-21,05 6

-1,312,396
6,577,398

Notes:

(1) "Marketable Securities" and "Loans" refer to the values on last
quarter's balance sheet.

(2) Investment changes can be positive, negative, or zero. A positive
(negative) {zero}. Investment change c orresponds to an increase (a
decrease) {no change} in the dollar value of the investment from last
quarter to this quarter which leads to a decrease (an increase)
{no change} in current - quarter "Cash" balance.

(3) At most, one of Operating "Cas h" Excess and Operating "Cash" Deficit will
be non - zero; it is possible for both to be zero. Recall that "Cash" must
be between 5.0% and 10.0% of current - quarter sales revenues. Excess
"Cash" (above 10.0% of revenues) is invested in "Marketa ble Securities";
shortfalls in "Cash" (below 5.0% of revenues) result in "Loans."
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FIRM 4. SRTM Pty. INDUSTRY VWY
FINISHED GOODS INVENTORY REPORT QUARTER 38 PAGE 14

kkkkkkkhkkkkhkkkhkk * * * * * *

Product Product
4-1 4 -2

PLANT/DC1 FG INVENTORY

Beginning Inventory 11,723 4,547
+ Regular Production 125,000 75,000

+ Emergency Production 0 0

= Available Inventory 136,723 79,547
- Sales, Region 1 -45,311 - 38,793
- Sales, Other Regions - 68,744 - 36,180

= Ending Inventory 22,668 4,574

FIRM 4: SRTM Pty. INDUSTRY VWY
PROCUREMENT INVENTORY REPORT, QUARTER 2 PAGE 15
kkkkkkkkkkkkkkhkkkkkhkkkkkhkkkkkhkkkkkhkkkkkhkkkkkhkkhkkkhkkhkkkhkkhkkkhkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkx
Alpha Beta Gamma Delta Epsilon

PLANT & DC1

Beginning Inventory 0 0 0 5,568 624
+ Purchases, Surface 1,00 0,000 1,000,000 57,103 49,123 112,500
+ Purchases, Air 62,500 50,000 112,500
+ Purchases, Emergency 0 0 16,930 0 0
= Available Inventory 1,000,000 1,000,000 1 36,533 104,691 225,624
- Production:

Product4 -1 - 625,000 -625,000 -125,000 0 - 125,000

Product4 -2 - 375,000 -375,000 0 - 75,000 - 75,000
- Emergency Production:

Product4 -1 0 0 0 0 0

Product4 -2 0 0 0 0 0

Replacement Parts -11,533 - 20,021 - 25,016
+ Purchases Delayed 5,397 877 0

= Ending Inventory 0 0 5,397 10,547 608
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FIRM 6: International Set - Top Box, Ltd. IND USTRY ABC
SERVICE CENTER OPERATIONS REPORT, QUARTERL3 PAGE 1 6

kkkkkkkhkkkkhkkkhkk * * * * * *

All  Region Region Region

Regions 1 2 3
STAFFING REPORT
Beginning CSRs 28 28
- CSR Resignations -3 -3
- CSR Firing 0 0
+ Expe rienced Hires 0 0
= Available CSRs 25 25
+ CSR Hiring 3 3
= Ending CSRs 28 28
PRODUCTS- 1
Calls 61,367 21,443 15,714 24,210
Calls, Ch#1 9,884
Calls, Ch#2 11,559
Time Allocation 50%
CSR Productivity 3,000
Hires Productivity 2,000
CSR Capacity 40,500 40,500
CSR Usage [Q#13] 53%
CSR Usage [Q#12] 95%
CSR Cost/Call 12.49 1595 7.00 13.00
CSR Turnover 21.4%
PRODUCT6- 2
Calls 47,707 37,828 9,879 0
Calls, Ch#1l 17,719
Calls, Ch#2 20,1 09
Time Allocation 50%
CSR Productivity 3,000
Hires Productivity 2,000
CSR Capacity 40,500 40,500
CSR Usage [Q#13] 93%
CSR Usage [Q#12] 7 3%
CSR Cost/Call 8.62 9.04 7.00 0.00

CSR Turnover 0.0%
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FIRM 4 eTop.com INDUSTRY DEF
OTHER DECISION VARIABLES REPORT, QUARTER 9 PAGE 1 7

PROCUREMENT, RAW MATERIALS

DC1: Alpha 1,000,000
DC1 Beta 1,000,000

Supplier

PROCUREMENT, SUB
ASSEMBLY COMPONENTS A B C D E F G

DC1: Gamma, Surface 0 0 0 62,500

DC1: Gamma, Air 0 0 0 62,500

DC1: Delta, Surface 0 0 50,000 0 0
DC1: Delta , Air 0 0 50,000 0 0
DC1: Epsilon, Surface 112,500 0 0 0
DC1: Epsilon, Air 112,500 0 0 0
MANUFACTURING 11 1 -2
Production 125,000 75,000

Emergency Production Limit 10,000 10,000

PLANT CAPACITY

Plant Capacity Order, Standar 7,500
Plant Capacity Order, Expedit 0

============ Region Region Region
DISTRIBUTION 1 2 3

Cross - Docking, Carrier K
Cross - Docking, Carrier L
Cross - Docking, Carrier M
Cross - Docking, Carrier N
FGI Surface Shipping 2 2

SAC Surface Shipping 2 2 2

Carrier
TRANSPORTATION, PLANT/DC1
SHIPMENTS TO OTHER DCs | J K L M N

INFORMATION TECHNOLOGY

IT Synchronization With Carriers? 000000

IT Synchronization With Suppliers? 0000000
Procurement Transactions Report? 0
Product Cost Report? 0

Replacement Parts Demand Report? 0

Retail Pipeline Report? 0

Service Center Statistics Report? 0

Transportation Cost Report? 0

Transportation Report? 0

FINANCIAL DECISIONS

Supplemental Dividends 0
Loans, 2 - Quarter 0
Loans, 4 - Quarter 0
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FIRM 3: eTop.com INDUSTRY JKL

*kkkkkkkkhkkhhkkk

FORECASTING ACCURACY REPORT, QUARTER 19 PAGE 1 8
R e s e s e e s s e g e e e s e s e e g e s s s s e e s s S s e s s s s s s s S e e S e e e e e e e
Region Forecast Actual Accuracy
GROSS MARGIN
Product3 -1 1 6,890,853 7,654,619 90.0%
Product3 -1 2 3,736,219 3,827,437 97.6%
Product3 -1 3 4,500,053 4,897,198 91.9%
Product3 -2 1 4,045,384 4,370,656 92.6%
Product3 -2 2 1,254,178 1,028,916 78.1%
Product3 -2 3 319,088 449,454 71.0%
SALES VOLUME
Product3 -1, Channel 1 1 15,985 17,504 91.3%
Product3 -1, Channel 2 1 8,574 8,019 93.1%
Product3 -1, Channel 3 1 19,141 21,415 89.4%
Product3 -1, Channel 1 2 11,089 11,274 98.4%
Product3 -1, Chann el 2 2 6,588 5115 71.2%
Product 3 -1, Channel 3 2 11,443 12,385 92.4%
Product3 -1, Channel 1 3 16,520 20,551 80.4%
Product3 -1, Channel 2 3 7,927 6,985 86.5%
Product 3 -1, Channel 3 3 16,011 16,175 99.0%
Product3 -2, Channel 1 1 12,777 12,462 97.5%
Product 3 -2, Channel 2 1 8,375 9,039 92.7%
Product 3 -2, Channel 3 1 12,567 14,051 89.4%
Product 3 -2, Channel 1 2 13,351 9,249  55.6%
Product 3 -2, Channel 2 2 6,184 5750 92. 5%
Product 3 -2, Channel 1 3 17,198 22,326 77.0%

SALES VOLUME [LONG TERM] {Long - term forecasts were made 2 - and 3 - quarters
ago. These long - term forecasts from the LINKS historical archives are used

to calculate long - term forecasting accuracy, as reported below.}
Product3 -1,2 - Quarters Hence 113,278 119,423 94.9%
Product3 -1, 3 - Quarters Hence 113,278 119,423 94.9%
Product3 -2,2 - Quarters Hence 70,452 72,877 96.7%
Product3 -2,3 - Quarters Hence 70,452 72,877 96.7%
SUMMARY: For 25 forecasts, average forecasting accuracy is 88.4%

Note: Forecasts count within the calculation of forecasting accuracy only
if the "actual" value being forecast is greater than 100 for sales volumes
(to not penalize you for "small" forecasts). Otherwise, the relevant values
of "forecast" and "actual" are only reported for reference p

forecasts are not counted for forecasting accuracy scoring. This is the

urposes, but such

reason why the number of forecasts referenced in "SUMMARY" may be less than

the detailed line

- by - line reporting of forecasts.

————————————— Quarter Quarter Quarter Quarter Quarter Quarter
SALES HISTORY 14 15 16 17 18 19
REGION 1
Product1l -1H,Ch#1 20,272 13,934 18,893 14,497 22,908 20,067
Product1 - 1H, Ch#2 6,941 8,902 8,797 8,362 12,353 7,294
Product1l -1H,Ch#3 19,715 18,280 22,119 18,456 20,053 19,275
Product1 -2M,Ch#1 14,059 13,740 17,493 16,275 14,545 11,449
Productl -2M,Ch#2 8,434 8,325 8,413 8,378 7,446 09,124
Product1 -2M, Ch#3 14,237 14,828 13,769 15,278 11,731 14,776
REGION 2
Productl -1H,Ch#1 12,277 8,056 9,440 10,256 9,116 8,202
Product1 - 1H, Ch#2 6,624 6,086 6,215 7,368 6,605 4,454
Productl -1H,Ch#3 10,199 10,717 10,955 11,225 9,292 10,491
Product1 -2M,Ch#1 14,376 14,919 12,231 15,048 10,085 12,197
Produc t1 -2M, Ch#2 6,820 6,956 6,771 5,089 7,487 5,342
REGION 3
Product1l -1H,Ch#1 20,089 7,573 19,095 14,418 23,178 11,052
Product1l - 1H, Ch#2 7,800 6,856 9,169 9,250 7,594 10,149
Product1 -1H, Ch#3 22,806 20,283 18,566 18,367 14,223 17,697
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FIRM 3: Asian Industries INDUSTRY MNO

SET- TOP BOX INDUSTRY BULLETIN, QUA RTER 19 PAGE 1 9
Welcome to the quarter 19 issue of the Set - Top Box Industry Bulletin.

Notable set - top box industry developments are highlighted i n the Bulletin.

INDUSTRY NEWS HEADLINES
Total set - top box industry MNO profits were 9,653,475 this quarter.

Firm 3 leads industry MNO in market share (25.8%).
Firm 2 has the second - highest market share in industry MNO (22.2%).

Industry  MNO inventory investments decreased from 17,736,479 to 14,396,223
this quarter.

Total industry MNO research study spending was 2,187,000 this quarter.

DISTRIBUTION CENTER ACTIVITY
No distribution centers were opened this quarter.

No dist ribution centers were closed this quarter.

PLANT CAPACITY UTILIZATION

Firm 2 leads industry XYZ in plant capacity utilization (105.0%).
Firm 3 has the second - highest plant capacity utilization (101.2%).

PRODUCT LAUNCHES AND "UNLAUNCHES"

No products were introduced this quarter.

No products were "unlaunched" (dropped) this quarter.
RECONFIGURATIONS

Product 2 - 2 has been reconfigured this quarter.

Product 3 - 1 has been reconfigured this quarter.

CURRENT INTEREST RATES

Curren t base interest rate for 1 - quarter loans is 3.00% per quarter.
Current base interest rate for 2 - quarter loans is 2.70% per quarter.
Current base interest rate for 4 - quarter loans is 2.40% per quarter.

The current interest rate for marketable secur ities is 1.50% per quarter.
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Chapter 14: Research Studies

"Research is the process of going up alleys to see if they are blind." - Marston Bates

This chapter describes the available research studies the XLINKS Enterprise Management
Simulation [Extreme Edition]. These research studies provide further information about
competitors and about the set-top box markets. These studies are typical of the kinds of research
resources that exist in manufacturing-based industries, and the associated costs are typical of the
approximate magnitude of the costs associated with such research studies in real industries.
However, there's no reason to believe that every one of these research studies is appropriate and
useful at all times or worth the associated costs. You'll have to decide whether these research
studies are worth their stated costs.

Research studies requests are submitted along with your other decision variable chan ges.
Although LINKS research studies are ordered prior to the beginning of the next quarter,
research studies are executed during and after the next quarter, as appropriate. Thus,
research studies reports always reflect the just ~ -completed quarter's exper ience.

An overview of the available LINKS research study resources is provided in Exhibit 17. Exhibit 18
provides a catalog of these research studies organized by application area.

In the following research study descriptions, sample output illustrates the style and formatting of
research study output. These samples are only for illustrative purposes. The output should
not be viewed as providing any specific insight into your particular set-top box industry.

Research Studies Strategy
"Time spent in reconnaissance is seldom wasted." i Sun Tzu, 4BC

Which research studies should you purchase? When should you purchase these research
studies? Two snappy but uninformative responses would be "purchase exactly the research
studies that you need and no others" and "it depends." Unfortunately, these responses are not
very constructive counsel. Heavy-duty anticipatory thinking is needed before deciding on
research study purchases.

Bruce Henderson, noted strategist, author, and management consultant, offers the following
insightful process-based suggestion for conducting research: "Define the problem and
hypothesize the approach to a solution intuitively before wasting time on data collection and
analysis. Do the first analysis lightly. Then, and only then, redefine the problem more rigorously
and reanalyze in depth. Don't go to the library and read all the books before you know what you
want to learn." The problem "reanalysis" stage is particularly relevant since that is where research
studies may play a role, once you have determined that the information provided in the research
may provide useful insight into the problem.
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Exhibit 1 7: Overview of LINKS Rese arch Studies
# Research Study Cost Limit
1 Benchmarking - Earnings $500
2 Benchmarking - Balance Sheets $1,000 per firm
3 Benchmarking - Product Development $7,500 per product
4 Benchmarking i Procurement $3,000
5 Benchmarking - Manufacturing $5,000
6 Benchmarking - Distribution $5,000
7 Benchmarking - Transportation $5,000
8 Benchmarking - Service $5,000
9 Benchmarking - Generate Demand $5,000
10 | Benchmarking - Info Tech & Research Studies $1,000
11 | Benchmarking - Operating Statistics $2,500
12 | Market Statistics $2,500
14 | Regional Summary Analysis $5,000 per region
15 | Market Shares $10,000
16 | Prices $10,000
17 | Product Quality Perceptions $10,000
18 | Service Quality Perceptions $10,000
19 | Availability Perceptions $10,000
20 | Customer Satisfaction $10,000
21 | Configuration Analysis - Specific Product $10,000 per product 4
22 | Configuration Analysis - Reconfigurations $5,000 plus $10,000 per reconfigured product
23 | Concept Test $15,000 per concept per channel per region 8
24 | Price Sensitivity Analysis $20,000 per product per region per channel 4
25 | Market Potential of Channel Segments $25,000
26 | Importance-Performance Analysis $7,500 per region
27 | Marketing Program Benchmarking $500 per category per region plus $500 per active product in
each category, channel, and region
30 | Conjoint Analysis $75,000 per conjoint analysis (per region per channel) 4
31 | Self-Reported Preferences $20,000
32 | Market Attractiveness Analysis $3,000
33 | Value Maps $3,000 per region
34 | Availability Perception Drivers $20,000
38 | Retention Statistics $10,000
39 Benchmarking - Product Variable Cost Estimates $500 per actively distributed product per firm
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Exhibit 1 8: Research Studies Catalog

Competitive
Benchmarking

O©oo~NOULh, WNPE

Benchmarking - Earnings

Benchmarking - Balance Sheets
Benchmarking - Product Development
Benchmarking - Procurement

Benchmarking - Manufacturing

Benchmarking - Distribution

Benchmarking - Transportation

Benchmarking - Service

Benchmarking - Generate Demand
Benchmarking - Info Tech & Research Studies
Benchmarking - Operating Statistics
Marketing Program Benchmarking
Benchmarking i Product Variable Cost Estimates

Competitive and
Market
Monitoring

12
14
15
16
17
18
19
20
25
27
32
33
38

Market Statistics

Regional Summary Analysis
Market Shares

Prices

Product Quality Perceptions
Service Quality Perceptions
Availability Perceptions

Customer Satisfaction

Market Potential of Channel Segments
Marketing Program Benchmarking
Market Attractiveness Analysis
Value Maps

Retention Statistics

Product
Development

21
22
23
30

Benchmarking - Product Development
Configuration Analysis - Specific Product
Configuration Analysis - Reconfigurations
Concept Test

Conjoint Analysis

Generate
Demand
Program
Evaluation

14
24
26
31
33
34

Benchmarking - Generate Demand
Regional Summary Analysis

Price Sensitivity Analysis
Importance-Performance Analysis
Self-Reported Preferences

Value Maps

Availability Perception Drivers
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In thinking about research studies strategy
and tactics, some generalizations are
possible:

1 Excellent strategy can only be developed
based on excellent analysis. Since
research provides the raw data for
excellent analysis, research should be an
important component of your LINKS
decision-making process. Do not relegate
your research studies pre-ordering
decisions to the last five minutes of team
meetings. Rather, treat research studies
ordering decisions as a fundamental part
of your whole LINKS decision-making
process.

1 Plan ahead. To identify patterns and
trends, you will probably need to order
some research studies on a more-or-less
regular basis. A formal research studies
plan should be a part of your management
planning process.

1 Systematize the post-analysis of research
studies. This might involve, for example,
the continual updating of databases,
charts, or graphs to reformat the raw
LINKS research studies results into more
meaningful and useful forms.

1 Share insights derived from particular
research studies with all of your team
members. These may require research
studies' "experts" to assume coaching
roles with research studies "novices." This
is a natural state of affairs. Given the
complexity of LINKS, it is not possible to
be an "expert" on everything.

FYI: The Cost of Marketing Research

Marketing research is more often than not
underfunded. | continue to be amazed by
companies that are extremely averse to spending
$200K on researching a new product that will cost
$40 million to launch & that's 1/2 of 1% of the
money at risk. Or why is it so difficult to justify
even 1% of the cost of an advertising or
promotional campaign on conducting pre-launch
evaluations of that campaign at the critical stages
of development? There are several credible
explanations.

1 One reason is that marketing campaigns too
often take on a life of their own, with
marketers' egos and reputations perceived to
be on the line. To advocates, research is seen
as a constraint on their personal prerogatives
and creativity. Gunslinger marketers and well-
trained, methodical researchers do not mix
well.

1 Researchers often aren't involved in the early
planning process for new products or
campaigns. Consequently, at the time of
budget development, there's no input from the
professional researcher as to what should be
researched, how it should be researched, and
how much it will cost.

1 In most companies, spending on marketing
research is considered an expense, not an
investment in risk reduction. Until we develop
and can agree on measures of return on
marketing research investment, the marketing
research function will continue to suffer the
fate of short budgets and yo-yo staffing.

Source: William D. Neal, "Getting Serious About Marketing
Research,” Marketing Research: A Magazine of
Management and Applications  (Summer 2002), p. 26.
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Research Study #1: Benchmarking - Earnings

"Every accomplishment starts with the decision to try." i Anonymous

Purpose: This research study provides
earnings benchmarks for your industry. The
current-quarter earnings, cumulative-to-date
earnings, and current-quarter dividends of
each firm in your industry are reported. In
addition, a variety of financial market
statistics are reported.

Information Source : These data are
based on public information.

Cost: $500.

Sample Output

RESEARCH STUDY # 1 (Benchmarking - Earnings )

Current Cumulative  Current
Net Income Net Income Dividends

Firm 1 2,974,292 5,788,265 892,287
Firm 2 3,472,461 6,234,171 1,041,738

Financial Market Statistics [stock price, shares outstanding (mi
earnings per share, dividends per share, market capitalization ($millions)]

StockPrice  120.00 131.80 11 7.63 123.96
Shares 20M 2.0M 20M 2.0M

EPS 149 174 144 157

DPS 45 52 43 47

MarketCap 240M 264M 235M 248M

lions),

Research Study #2: Benchmarking - Balance Sheets

Purpose: This research study provides
summary balance sheet benchmarks for
your industry. These balance sheets must
be requested for specific firms in your
industry.

Information Source :  These summary
balance sheets are provided by your
research  supplier based on public
information.

Cost: $1,000 per firm.

Additional Information : These summary
balance sheets contain the level of

Sample Output

RESEARCH STUDY # 2 (Benchmarking - Balance Sheets

ASSETS

Cash 3,999,248
Marketable Securities 0
Finished G  oods Inventory 3,404,352
Plant Investment 100,000,000
Total Assets 107,403,600

LIABILITIES AND EQUITIES

Corporate Capitalization 100,000,000
Dividends, Current Quarter

Dividends, Cumulative Prior To This Quarter

Loans

Retained Earnings, Current Quarter 3,609,285
Retained Earnings, Cumulative Prior To This Quarter 6,967,283
Total Liabilities and Equities 107,403,600

-1,082,785
-2,090,183

0

information available from public sources. For example, aggregate inventory levels are reported,
but there is no disaggregation of aggregate inventory information by product.

Research Study #3: Benchmarking - Product Development

Purpose : Current configurations are reported for all products actively sold in at least one region.
The last quarter in which each product was reconfigured is reported, with quarter "0" referencing

reconfigurations which occurred prior to quarter 1.
development spending benchmarking statistics for your set-top box industry are reported.

In addition, per-product research and

Information Source : These research study results are based on reverse engineering efforts by
your research supplier and on information sharing arrangements among members of the Set-Top

Box Industry Trade Association.
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Cost: $7,500 per competitor product.

Sample Output

Additional Information : Other
configuration analysis research studies
include Research Study #21 ("Configura‘[ion Product 1 - 1H Configuration: H35112 [reconfigured in quarter 3]

RESEARCH STUDY # 3 (Benchmarking - Product Development )

Product 1 - 2M Configuration: M72431 [reconfigured in quarter 1 3]
Analysis - SpeCifiC Product") and ResearCh Product 2 - 1H Configuration: H11111 [reconfigured in quarter 0]
StUdy #22 ("Conﬁguration AnalySiS - R&D Spending Statistics, Hyperware: Min: 0K Mean: 33K Max: 200K
Reconﬁgurationsn) R&D Spending Statistics, Metaware: Min: 50K Mean: 124K Max: 312K

Research Study #4: Benchmarking - Procurement

Purpose : This research study provides procurement benchmarks for your industry. Each firm's

current sub-assembly component suppliers Sample Output
are listed in the output of this research
Study_ In addition’ estimated market shares || RESEARCH STUDY # 4 (Benchmarking - Procurement )
are reported for eaCh SUb-assemny Firm 1 Sub - Assembly ComponentSuppIiersE A B D
component (SAC) supplier for each SAC. Firm 3 Sub. - Aseembly Component Suppliers: D
InfOI‘mation Source : ThlS researCh Study SAC Procurements: Market Shares For Suppliers A -G
. . . . . A B (03 D E F G
is based on information sharing and pooling || . - e
Gamma 28.0% 25.3% 46.6% 0.0% 100.0%

agreements amon.g_all firms in the set-top |lpeta = 94% 128% 00% 38.4% 304% = A000% o o 1000%
box industry administered by the Set-Top
Box Industry Trade Association.

Cost: $3,000.

Research Study #5: Benchmarking - Manufacturing

Purpos e:  This research study provides manufacturing benchmarks for your industry. This
research study reports the distribution (in % terms) of total production for each firm across the
categories of regular production and emergency production. In addition, plant capacity utilization

data are provided are each firm in the industry.
Sample Output

Information Source : This research study is
based on information Sharing and pooling RESEARCH STUDY # 5 (Be nchmarking - Manufacturing )
agreements among all firms in the set-top box o, Regular - Emergency
industry admlnlstereq _by the Set-Top Box — s 1 T T
Industry Trade Association. Firm 2 1000% 0%

Plant Capacity Utilization, Firm 1: 78.4%
COSt . $5 OOO Plant Capacity U tilization, Firm 2: 100.0%

Research Study #6: Benchmarking - Distribution

Purpose : This research study provides distribution benchmarks for your industry.
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Information Source This research study
is based on information sharing and pooling
agreements among all firms in the set-top
box industry administered by the Set-Top
Box Industry Trade Association.

Cost: $5,000.

Research Study #7: Benchmarking

Purpose: This research study provides
transportation benchmarks for your industry.
This research study reports firm-specific
transportation cost breakdowns (as %s) for
raw materials, sub-assembly components,
plant-to-DC  shipments, DC-to-customer
shipments, and replacement parts
shipments to customers. In addition, this
research  study provides plant-to-DC
shipping benchmarks for your industry by
providing each firm's current plant-to-DC
carriers. Estimated market shares are
reported for each carrier in each region.

Information Source

Sample Output

RESEARCH STUDY # 6 (Benchmarking - Distribution )

Region1 Region2 Region3
Firm 1 DCs? Yes Yes Yes
Firm2DC s? Yes Yes No

- Transportation
Sample Output
RESEARCH STUDY # 7 (Benchmarking - Transportation )
Sub- Plant - To- DG To- Replace

Raw Assembly Customer Customer Parts
Materials Component Shipments Shipments Shipments

33.5%
33.5%

13.8%
13.5%

50.2%
50.7%

2.5%
2.3%

Firm 1 Transportation $s .0%
Firm 2 Transportation $s .0%

Firm 1 Plant - To- DC Carriers: J
Firm 2 Plant - To-DC Carriers: | J N
Shipments: Market Shares For Carriers | -N
J K L M N
Region2 0.0% 0.0% 22.7% 14.4% 50.5% 12.4% 100.0%

Region3 20.9% 39.0% 10.3% 9.6% 20.2% 0.0% 100.0%

This research study is based on information sharing and pooling

agreements among all firms in the set-top box industry administered by the Set-Top Box Industry

Trade Association.

Cost: $5,000.

Research Study #8: Benchmarking

Purpose: This research study provides
service benchmarks for your industry. CSR
usage rates and service operations levels
for each of the last four quarters are
reported by product and region.

Information Source This research study
is based on information sharing and pooling
agreements among all firms in the set-top
box industry administered by the Set-Top
Box Industry Trade Association.

Cost: $5,000.

- Service

Sample Output

RESEARCH STUDY # 8 (Benchmarking - Service (CSR Usage) )

Quarter 93 Quarter 94 Quarter 95 Quarter 96

Product1 -1H
Product1 -2M
Product2 - 1H

61 [MF95] 70 [SS88] 80 [MF88] 73 [MF8S]
51 [MF95] 56 [MF95] 65 [MF95] 62 [MF95]
66 [MF95] 71 [24x7] 67 [MF95] 69 [MF95]
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Research Study #9: Benchmarking

Purpose: This research study provides
generate demand benchmarks for your
industry.  Price and marketing statistics
(minimum, average, and maximum) for
each product category, market region, and
channel are provided for each of the last
four quarters.

Information Source This research study
is based on information sharing and pooling
agreements among all firms in the set-top
box industry administered by the Set-Top
Box Industry Trade Association.

Cost: $5,000.

Research Study #10: Benchmarking

Purpose: This research study provides
information technology and research studies
ordering benchmarks for your industry.

Information Source This research study
is based on information sharing and pooling
agreements among all firms in the set-top
box industry administered by the Set-Top
Box Industry Trade Association.

Cost: $1,000.
Additional Information The research

study ordering frequencies are based on the
last two quarters, to the extent that such

- Generate Demand

Sample Output

RESEARCH STUDY # 9 (Benchmarking - Generat e Demand )

Quarter 55 Quarter 56 Quarter 57 Quarter 58

HYPERWARE
REGION 1
min/ave/max
CHANNEL 1:
Price [$]
Mktg [$K]
CHANNEL 2:
Price [$]
Mktg [$K]

435 520 657 431 554 689 437 542 662 429 542 662
100161300 0183300 0157300 0181326

44 0495 540 440 496 550 440 499 550 440 496 550
0 85150 75134282 0139299 0147326

METAWARE
REGION 1
min/ave/max
CHANNEL 1:
Price [$]
Mktg [$K]
CHANNEL 2:

465 515 603 477 573 692 489 594 687 5
100 130 200 94 138 200 100 149 200 100 157 218

79 676 839

- Info Tech & Research Studies

Sample Output

RESEARCH STUDY #10 (Benchmarking - Info Tech & Research Studie s )

Firm Firm Firm Firm Firm Firm Firm Firm
1 2 3 456 7 8

Product Cost Report Yes No No No No Yes Yes Yes

Replacement Parts Demand Report  No Yes No No Yes No No No

Retail Pipeline Report Yes No Ye s No No No No No
Service Center Statistics Report Yes Yes No No Yes Yes Yes No

Research Study Ordering Frequency Across All Firms in Industry A

1 Benchmarking - Earnings 4.8%

8 Benchmarking - Service (CSR Usage) 9.5%

9 Benchmarking - Generate Demand 14.3%
10 Benchmarking - In fo Tech & Research Studies  14.3%
11 Benchmarking - Operating Statistics 14.3%

12 Market Statistics 9.5%

historical data are available in the archives for your industry. Only research studies with hon-zero

ordering frequencies are reported.
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Research Study #11: Benchmarking - Operating Statistics

"There is no finish line." i Nike Corporation motto

Sample Output

Purpose : This research study provides a

variety of operating statistics benchmarks
for your industry_ Various "Corporate P&L || RESEARCH STUDY #11 (Benchmarking - Operating Statistics )
Statement" flgures are reported as Firm8  Minimum  Average  Maximum
percentages of revenues for your firm and
for three industry aggregates (minimum, P&éeCJEELféﬁT'NGSTAT'ST'CS 1000%  100.0%  100.0%  100.0%
. P t Cost: 50.7% 44.3% 49.1% 50.7%
average, and maximum). Average CSR | Repiacement paris &% 5% 6% 1%
. . . Transportation Costs 10.2% 8.0% 9.7% 10.5%
monthly salary in all regions is reported. In | Dutes & Tarifrs 79% - 70%  80%  89%
addition, industry-wide call center statistics 55@%25%3'6 OfH 43;5/57// SZ%%// 4:%5// s.oj/jm 6.0%
are reported. ggrsveugém Studies 21 30 s agis
Total Fixed C osts 25.7% 22.0% 24.9% 27.2%
Operating Income 4.8% 4.8% 7.8% 13.7%
. . Net | 2.9% 2.9% 4.4% 7.3%
Information Source : This research study et Income
. . . . CSR SALARY
is based on information sharing and Region 1 Lors 1op0 20% . 18%0 1986 2125
egion ) y i '
pooling agreements among all firms in the || region3 2025 1950 2075 2,200
set-top box industry administered by the [l cSR CALLS sTATISTICS 1050 10107 19064 21050
Set-Top Box Industry Trade Association. Region 3 25680 ze4s7 20747 30611
CSR $/_CALL STATISTICS
Cost: $2,500. 323582% 1179 1179 10‘7132‘90 10‘713;1.42 wner 1299
Region 3 7.88 7.36 8.10 8.55
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Research Study #12: Market Statistics

"Those who cannot remember the past are condemned to repeat it." - George Santayana

Purpose : This research study provides a Sample Output
variety of market statistics for the last four

quarters: RESEARCH STUDY #12 (Market Statist ics )

ﬂ IndUStry demand (flnal CUStomer Quarter 11 Quarter 12 Quarter 13 Quarter 14

purchases) and unfilled orders are
reported for hyperware and metaware || inousTry DEMAND

set-top box categories. Region 1:
Overall market shares for each firm are || rpemaeontied 00 o o %% 4

i ve r_-a Metaware Demand 29,940 31,385 31,145 30,422
provided for each of the last four Remetayare Unfiled 0 0 0 0

quartel’s. These market Shares are Hyperware Demand 21,988 23,306 23,136 22,930
based on end-user customer purchase |~
volumes and not on manufacturer || oveRALL MARKET SHARES

orders. Firm 1 18.0 26.6

2 20.7

. Firm 2 19.5 17.4 18.8 17.9

1 End-of-quarter retail-channel (channel |[fim3 189 191 176 200
. . . Firm 4 217 19.8 19.7 19.6

1) inventory holdings for active products [ Fims 209 171 186 218

are reporte_d In two ways: units a_nd RETAIL CHANNEL INVENTORY [Units]
quarters of inventory (expressed relative ||zegon " T
to the curr entcharmel i bofice ExD s b e T8 1o
Product2 -1H 2,178 2,377 2,345 2,266
sales volume).
1 Estimates of retail-channel (channel 1)
margins for active products are|

reported. Note that "margin" iS retail_ RETAIL CHANNEL INVENTORY [ Quarters  of Inventory at Current Sales Volume]

Re&ion 2:

channel sales volume times the retail- |[Regont ., 0.38 033 040 039
Channel mal‘kup. Product2 -1H 0.51 0.37 0.45 0.40
ReLcIion 2:

Inform ation Source : This research study |~
is compiled by your research vendor using a || RETAIL CHANNEL MARGIN

i Region 1:
Varlety Of sources. Product1 -1H 1,459,436 1,608,80 4 1,743,830 1,244,650
Product1 -2M 1,462,715 1,278,837 1,342,770 1,296,460
Product2 -1H 1,903,352 1,382,814 1,472,254 1,902,297

Cost: $2,500 Region 2:
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Research Study #14: Regional Summary Analysis
"If you torture the data long enough, it will confess." i Anonymous

Purpose : This research study provides a regional summary analysis for each specified market
region, including current-quarter market shares, prices, and perceptions of product quality, service
guality, and availability of all active products:

1 "Product Quality" is perceived product quality, reflecting customers' perceptions of a product's
configuration and its reliability and performance in actual usage. Failure of sub-assembly
components in usage (after purchase) would presumably be reflected in reductions in product
quality perception.

1 "Service Quality" is perceived service quality, reflecting customers' perceptions of the service
guality associated with a product. Service quality derives from experiences with each firm's
regional call centers. High usage rates of call centers presumably leads to lower service
levels, since customers must queue

for service and be served by more Sample Output

harried CSRs.
i "Aval Iablllty" |S percelved prod uct RESEARCH STUDY #14 (Regional Summary Analysis )

availability’ reﬂeCting CUStomerSI REGION 1 JbbbbbbbbdbbbbbbbbbbbbbbbbbbbbbbbbbbbbbdbbbbbbbdbbbbdbbbbdbbbbC!
perceptions Of a prOdUCt'S tOp'Of' Z)ggbplii\llavlfbgﬁbzgtj&?:bgbbbbbbbbbI’\:/IbbllibbsbhbbbbbbbbbbbbbgbgbgibbgblngElbggbgbél\;bgl
mind awareness, channel presence, ||t b oo b oo TrrrroOOOOT L R TR
distribution ~ accessibility, ease of |7 &} b (P2 0o b S bzbdD b
access, Convenience to purChase’ llg ? i* g SZE% 323g+ W[“““[[[[[[[[[[g é&%+g Sg+g ‘Z%HI; gig
and general presence/ prominence in l%bbbgblj;bbbgblj;eblglglgbbglj;obébbblm&&%bbbbbbbbbbbgbbbgg%bgbaibgbésbbgbisbbg
the market place' gChaT?Z g 13,238 g 8.3 - g 670+g 40-8 18-2 10-8
2- b 6881 b 43+ LLLLL b 380-b 8 b 9-b 12-b
b 3-2 b 12162 b 7.6+ '["r["r["r["r[ b 392 b 9b 32+th 23 b
Information Source : Perceived product |[p S5 b 042 bas R b 30D seeh b seun
quality, perceived service quality, and :
perceived availability are based on a |[\,es
Survey Of Set'top bOX customers. These 8 E\)/tﬁgmiii:b?ggisstgluggg\%l;?tietsﬁarketshare, end - customer price
perceptual ratings are the percentages of e B B it e servic e
su rvey res pO n d ents rati n g p I'Od uct @ Cr\]/grr]%?)?egffrrg%etﬁga;rez\j%uizo’ 2 Z%L}igﬂgr%, r(;sr,g eﬂcatigvgeé)a \i/:/]ittr??f'?(increase)
qua"ty’ SerVice quality, and avallablllty as 4) "r"a:f?er"e{flilrgzcrease) Sig-np?rlcs)difé?;rtg:nr:)%gegﬁgz:;ﬁlﬁgured productthisues.
"exce"ent" on a 4_p0int "pOOI'"-ﬁ f a (S)Eugﬁgregﬁr'm# - product# denotes a product with unfilled orders.
0 g o 'dedCé”ent" rating Scale. 6) "*"uifftiﬁcregggdmeﬁs. - product# denotes a reconfigured product that has

Cost: $5,000 per region.

Additional Information : Your set-top box manufacturing firm sells to retailers in channel #1,
not directly to final end-user customers. Retailers in channel #1 maintain inventory of your set-
top box products as well as selling your products to their customers. Thus, final end-user
customers sales volume and market share in channel #1 (for example, as reported in Research
Study#14)ar en 6t you U at saléswolume and market share to the retailers in channel
#1 due to inventory holdings of retailers in channel #1.

These market shares are region-wide market shares and not channel-based market shares.
That is, these market shares are the relative sales volume across all channels in a region. You
may wish to calculate your own channel-specific market shares, if you are interested in your
market share only within a specific channel.

Channel t#i | (0 Re e s ul tusercustomér activity. Thusntleelprices nedorted
are the prices paid by finalend-u s er customer s. These prices

ncl

u



XLINKS Enterprise Management Simulation [Extreme Edition] 121

t he manufacturersdéd prices.

Research Study #15: Market Shares

"Even if you're on the right track, you'll get run over if you just sit there." i will Rogers

Purpose : This research study provides Sample Output
the market shares of all products in all
channels in all regions for the last four |[ RESEARCH STUDY #15 (Market Shares )
quarters- In a.-ddltlon, OV.eI‘a|| market Quarter 33 Quarter 34 Quarter 35 Quarter 36
shares for each firm are provided for each
of the last four quarters. OVERALL MARKET SHARES
ami o e By g o
. irm . R A .
Information Source :  These market Frm 3 o9 1al 176 200
shares are based on surveys of end-user ||Fims 209 171 186 218
purchases. MARKET SHARES
HYPERWARE, REGION 1
Cost: $10,000. CHI;\r’(\)ltli\‘chlf:l:.L: -1 9.8 12.3 13.9 11.1
Product2 -1 10.8 10.2 9.2 9.4
S IR (A
Additional Information : These market | Products -1 85 81 103 104
shares are based on end-user customer [/CHAWEL2: 61 122 120 &7
purchase volumes and not on |-
manufacturer orders.

These market shares are region-wide
market shares and not channel-based market shares. That is, these market shares are the
relative sales volume across all channels in a region. You may wish to calculate your own
channel-specific market shares, if you are interested in your market share only within a specific
channel.

Research Study #16: Prices

Purpose : This research study provides Sample Output
the end-user customer prices of all
products in all channels in all regions for || RESEARCH STUDY #16 (Prices )
the IaSt four quarters' Quarter 13 Quarter 14 Quarter 15 Quarter 16
Information Source : These are the (prices
. . HYPERWARE, REGION 1
actual prices paid by end-users based on i
end-user Surveys Productl' - 477 463 451 462

1
Product3 -1 456 451 497 496
Product5 -1 482 474 495 481
CHANNEL 2:
1

Cost: $10,000. Product1 -

480 480 480 480
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Research Study #1 7: Product Quality Perceptions

"Quiality is remembered long after the price is forgotten." i Gucci slogan

Purpose: This research study provides
the product quality perceptions of all
products in all channels in all regions for
the last four quarters. "Product Quality" is
perceived product quality reflecting
customers' perceptions of a product's
configuration and its reliability and
performance in actual usage. Failure of
sub-assembly components in usage (after
purchase) would presumably be reflected
in  reductions in  product quality
perception.

Information Source Product quality
perception is the percentage of survey
respondents rating the product's quality
as "excellent" on a 4-point "poor"-i f a
fi g o Yedcellent" rating scale.

Cost: $10,000.

Sample Output

RESEARCH STUDY #17 (Product Quality Perceptions )

CHANNEL 1:
Product1 -
Product1 -
Product2 -
Product3 -

CHANNEL1:

Product1 -
Product1 -
Product2 -
Product2 -
Product3 -
Product3 -
CHANNEL 2:

Y

r O

21.2
21.0

20.9
10.2

Quarter 11

Quarter 12 Quarter 13 Quarter 14

259

10.5




XLINKS Enterprise Management Simulation [Extreme Edition] 123

Research Stud y #18: Service Quality Perceptions

Purpose : This research study provides the service quality perceptions of all products in all
channels in all regions for the last three quarters. This research study plots current-quarter
service quality perception against last-quarter's call center usage rates using data from the last
three quarters for all products in your industry.8 Separate charts are provided for each set-top box
category in each region.

"Service Quality" is perceived service quality reflecting customers' perceptions of the service
quality associated with a product. Service quality derives from ¢ u s t o expariendes with each
firm's regional call centers. High usage rates of call centers presumably leads to lower service
levels, since customers must queue for service and be served by more harried CSRs. Call center
usage rate (lower is better from the customer's viewpoint), service center salary (higher salary
attracts, retains, and motivates more-able service center personnel), and turnover (training of new
CSRs takes time and energy away from providing customer service) all influence service quality
perception.

Information Source : Service quality perception is based on a customer survey of current users.
Service quality perception is the percentage of survey respondents rating the service's quality as
"excellent" on a 4-point "poor"-ii f @iigroaedcellent” rating scale. CSR usage rates are based
on information sharing and pooling agreements among all firms in the set-top box industry. This
information sharing and pooling agreement is administered by the Set-Top Box Industry Trade
Association.

Cost: $10,000.
Additional Information : The charts in this research study report results only for insourced call

centers. Outsourced call center data are excluded from this report since "CSR usage rate" for
outsourcing is not directly comparable to insourcing.

® The historical time span for Research Study #18 is the current and preceding three quarters. But, only

three quarters of historical data pairs are available for analysis since current-quarter service quality

perception is plotted against last-quarter call center usage rate. For example, in Quarter #10:

1 The first of the three quarterds of available histori
call center usage rates.

1 The second of the three qua ak @#96&avicedualitppereptioastvd. e hi st o
Q#8 call center usage rates.

1 The third of the three qu aaretQ8 sérgice quilitypercaptidnave.lQ#7 hi st or i
call center usage rates.
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Sample Output :

RESEARCH STUDY #18 (Service Quality Perceptions )
Quarter 14 Quarter 15 Quarter 16 Quarter 17
REGION 1
CHANNEL 1:
Product1l -1H 50.2 47.4 55.2 13.0
Productl -2M 43.9 44.6 35.9 13.0
Product2 -1H 61.1 54.1 42.9 38.3
Product2 -2M 47.7 40.5 40.0 425
Product3 -1H 36.2 9.9 10.2 9.0
Product3 -2M 36.6 20.0 26.5 36.6
CHANNEL 2:
Product1l -1H 45.0 46.1 52.9 12.8
Productl -2M 41.3 421 36.7 131
Product2 -1H 52.0 52.1 40.5 37.3
Product2 -2M 41.1 47.4 49.3 41.4
Product3 -1H 33.8 10.3 8.5 9. 8
Product3 -2M 314 19.5 26.7 294

-------- Obbbbbbbbbdbbbbbbbbbd bbbbbbbbbd bbbbbbbbbdbbbbbbbbbibbbbbbbbbC
. . . . . b

REGION 1 b
-------- b b
b b
80D ..t d
b b
b . . . b
HYPERWARE b . . 1. . . b
Perceived 60 D ...........c i d
Service b . . 1.1 b
Quiality b 111 b
(%), This b . . .2 . . b
Quarter 40 Do T d
[n=18] b . . . 1. . b
b . . . 1. b
b b
20D . 1.1 d
b .3 b
b 11 b
b b
Cbbbbbbbbbgbbbbbbbbbg bbbbbbbbbQ bbbbbbbbbQ bbbbbbbbbg bbbbbbbbbb

20 40 60 80 100
HYPERWARE Call Center CSR Usage Rate (%), Last Quart er
Notes:

(1) Only insourced call center statistics are included in this chart.

(2) Active services for the last three quarters are plotted with multiple
data points in the same grid location coded by numbers (e.g., if three data
points occupy the same grid location, then the number "3" is reported)
Ten or more data points at one grid location are denoted by "*".
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Research Study #19: Availabil ity Perceptions

"The secret of business is to know something that nobody
else knows." i Aristotle Onassis, Greek shipping magnate

Purpose : This research study provides Sample Output

the availability perceptions of all products
in a” Channe|s in a” regions for the |ast RESEARCH STUDY #19 (Availability Perceptions )
four quarters. "Availability" is perceived
product availability reflecting customers'

perceptions of a product's top-of-mind (| recion1

awareness, channel presence, distribution || cHannet 1:

Quarter 22 Quarter 23 Quarter 24 Quarter 25

bil f el BB R 2
aCCQSSI. iy, ease 0 access, Product3 - 2M 652 672 693  70.1
convenience to purchase, and general || Froducts -1H 515 505 499 519
presence/prominence in the market place. || podut? -2v 5 sy B2 x4

Information  Source : Availability

perception is based on a customer
survey. Availability perception is the percentage of survey respondents rating the product's
availability (ease of access, convenience to purchase, etc.) as "excellent" on a 4-point "poor"-
fi f diigroaedcellent” rating scale.

Cost: $10,000.

Research Study #20: Customer Sa tisfaction

"No sale is really complete until the product is worn out and the customer is

satisfied." i Leon Leonwood Bean, founder of L. L. Bean outdoor-clothing company
Purpose: This research study provides Sample Output
customer satisfaction estimates of all
products in all channels in all regions for the || RESEARCH STUDY #20 (Customer Satisfaction )

IaSt four qual’terS- Quarter 33 Quarter 34 Quarter 35 Quarter 36

Information Source : Customer | resion1
satisfaction is based on a customer survey | cranned 1
. . . Productl -1H 23.0 18.8 27.2 25.8
of current users. Customer satisfaction is || Froduct3 -1t 160 228 268 234
the percentage of survey respondents rating ||, broducts -1 315 205 299 2L o
their overall satisfaction with a product as || Foqut; -2M 85 388 209 224

"excellent" on a 4-point "poor"-A f diigroc|d o

"excellent" rating scale.

Cost: $10,000.
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Research Study #21: Configuration Analysis - Specific Product
Purpose : This research study provides the current configuration of a specific set-top box product.

Information Source : These research study results are based on reverse engineering efforts by
your research supplier.

Cost: $10,000 per configuration analysis.

Limitations : This research study may only be executed for products that are actively sold in at
least one region.

Additional Information : Research Study #21 reports the current configuration of a specific set-
top box product for competitors' products only. You already know your own products'
configurations (they're reported at the bottom of the Product P&L Statements). If you erroneously
request a configuration analysis of your own product, no results are reported.

Other configuration analysis research studies include Research Study #3 ("Benchmarking -
Product Development") and Research Study #22 ("Configuration Analysis - Reconfigurations").

Research Study #22: Configuration Analysis - Reconfigurations

"Always find ways to improve. Keep raising the bar, for
the industry and for yourself." i Michael Dell

Purpose : This research study provides the configurations of all set-top box products that have
been reconfigured this quarter.

Information Source : These research study results are based on reverse engineering efforts by
your research supplier.

Cost: $5,000 plus $10,000 per product that is reconfigured this quarter.

Additional Information : This research study does not provide any information about products
that were reconfigured prior to this quarter. See Research Study #3 ("Benchmarking - Product
Development”) or Research Study #21 ("Configuration Analysis - Specific Product") for research
studies that provide configuration information about all or specific products, regardless of when
they were reconfigured.
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Research Study #23: Concept Test

"The final question needed to come to grips with the business purpose and business

mi ssion is: 0 Whsa to meg ?Wal ud tmayt thee dathe most
the one least often asked. One reason is that managers are quite sure that they know the
answer. Value is what they, in their business, define as quality. But this is almost always

the wrong definition. The customer never buys a product. By definition, the customer buys
the satisfaction of a want. He buys value.
value is so complicated that it can be answered only by the customers themselves.
Management should not even try to guess at the answers. It should always go to the
customers in a systematic quest for them." i Peter Drucker

Purpose: This research study provides concept test scores for a range of set-top box
configurations "around" a designated configuration in a specified channel and region combination.
This research study may be useful after other research studies have been conducted (such as
Conjoint Analysis) to search for preferred concepts "around" a specified configuration.

Information Source : This research study is based on end-user customer surveys.

Study Details : These concept test scores are "top-box" scores. They represent the percentage
of end-user customers surveyed assessing the hypothetical set-top box concept as being
"excellent" on a 4-point "poor"-"fair"-"good"-"excellent" rating scale.

Concept test scan searches are conducted "around" the specified configuration. Here,
"around" means that 243 concept tests are executed (subject to prevailing set-top box technology
limits), one for each of the set-top box configuration attributes that are tested in concept tests
(Alpha, Beta, bandwidth, warranty, and packaging), varying the values up and down one from the
specified configuration for each attribute. Concept test scores are reported for all scanned

concepts whose scores exceed that of the designated configuration by at least 1%.

mporta

Wh a't

As may be noted from the sample Sample Output

output, the concept test score for the

specified configuration is reported, along ||RESEARCH STUDY #23 (Concept Test )

Wlth a” Of the reSUItS for the Concept teSt Product 1 - 1 Current Configuration [Region 1, Channel 1]

scanning search around that specified | "***feas: T8 Websze 21% Messa1 25% Messsz 3.1%
configuration. Only those scanned concept MESS2L 10% Ma0S2 19% MIOSIL 24% Maosds 200
scores exceeding the specified MB9B21 2.3% M89622 2.4% MB9631 3.2% M89632 3.0%

configuration by at least 1% are reported.
In this sample output, the configuration M99632 is apparently an unattractive configuration in
region 1 and channel 1, thus accounting for the generally low concept test scores for the specified
configuration and for its scanned variants.

Cost: $15,000 per concept test per channel per region for up to four concept tests in a quarter.
Concept tests beyond four in a single quarter cost double the standard cost of $15,000 (per
concept test per channel per region).

Limitations : A maximum of eight (8) research studies of this type may be executed each quarter.
Each of these research study requests must reference a specific channel and region; this
research study cannot be executed for "all" channels or "all" regions, but only for a single channel-
region combination. Concept test scans ordered for all channels (channel "0") or all regions
(region "0") will not be executed.

Additional Information : You need baseline concept test scores to interpret concept test scores.

a
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A concept test score of 40% is interesting, but there is no way to tell if that score is associated
with a configuration that offers competitive advantage unless you have corresponding concept test
scores for existing products that are already on the market. Current configurations or the
configurations of leading products are obvious baselines. Of course, you would have to execute
concept tests on such baseline configurations (in addition to the hypothetical concepts of interest)
if you want access to such baseline-configuration concept test scores.
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Research Study #24: Price Sensitivity Analysis
"Any sufficiently advanced technology is indistinguishable from magic." i Arthur C. Clarke

Purpose : This research study provides a price sensitivity analysis for a specific product in a

specific region (or all regions) and a specific channel (or all channels). This research study

permits the simultaneous testing of a reconfiguration of an existing, actively-distributed product

and an associated price | evel of the userds chooc
test marketing experiment with user-specified configurations and prices.

Information Source : This research study is based on surveys of customers, using advanced
marketing research techniques.

Study Details : These price sensitivity analyses isolate the impact of price on market share, while
holding other market share drivers constant (product quality, service quality, and availability
perceptions).

Nine price levels are used in this research
study. With no user-specified price input, Case Study: Amazon.com
these price levels are automatically centered
around the current pir fmazen.com h3p ebeeny GRagoinge pUHONQISe
Pricco ) of the product i et somt s
channel for which this research study is $23.97 e{nd others $25.97 for a DVD version of
executed. Values of -20%, -15%, -10%, -5%,

. . "Men in Black." Patty Smith, an Amazon
0% (i.e., current price), +5%, +10%, 15%, and spokeswoman, said the different prices were

+20%, relative to the Ré8standzon & confuliy FofeaRubeC ©

Price, 0 are used. what impacts a decision to purchase or not to

If configuration and price are left at their purchase." Ms. Smith said Amazon test
def ault val ues (A?é7?0 castonkrsalke selectecerandoralycand ithey peicesy )
then Research Study #24 is executed with they receive aren't based on any other
the existing product centered around the characteristics.
channel-specific current price of the specified
product_ Otherwise, the user-specified Source: "Amazon.com Varies Price of Identical Items For
configurations and prices (Wi'[h the specified Test," The Wall Street Journal (September 7, 2000)
price being the ARef er-e-ne-e-—Pti-g-e0-)-ar-e—ugs-ed.

Market share predictions are provided for all
tested prices in Research Study #24.

Research study output includes market share and gross margin estimates in research study
requests with no configuration change. With a configuration change, research study output
only includes estimated market shares. Users will need to calculate/estimate their own product
and other variable costs (and, therefore, gross margin) associated with any configuration

change.

In this research study, AYour Yourmanefacturerpricdihe manu
the price that you input for this research study. In a retail channel (like channel #1), the LINKS
software automaticalliycedt{matkadithege fiMar ket aPFk m:

to the final end-user customer in each price sensitivity analysis. In direct channels (like channels
#2 and #3), the manufacturer price is, of course, the final end-user customer price.

Cost: $20,000 per price sensitivity analysis (per product per region per channel). If you execute
this research study for all products, regions, and channels in a 2-product, 3-region, and 2-channel
LINKS environment, the total cost would be $240,000.
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Sample Output Wi th No Configuration Change:

RESEARCH STUDY #24 (Price Sensitivity Analysis )

PRODUCT 6 1H PREDICTED GROSS MARGINS IN REGION 1, CHANNEL 1 [HYPERWARE]
Configuration: H35322

Reference Price: 290
Obbbbbbbbbbbbdbbbbbbdbbbbbbd bbbbbbdbbbbbbd bbbbbbd bbbbbbd bbbbbbd bbbbbbd bbbbbbC
bMarket Price b$ 351 b$ 373 b$ 395 b$ 417 b$ 438b$ 459 b$ 481 b$ 503 b 525 b
bYour Price b$ 232 b$ 247 b 261 b$ 276 b3S 290 b$ 304 b$ 319 b$S 333 b$ 348 b
bYour Cost b$ 171 b$ 171 b$ 171 b$ 171 b$ 171 b$ 171 b$ 171 b$ 171 b$S 171 b
bYour Margin  b$ 60 b$ 75 b$ 89 b$ 104 b$ 118 b$ 132 b$ 147 b$ 161b%$ 176 b
Dbbbbbbbbbbbbabbbbbbabbbbbbabbbbbbabbbbbbabbbbbbabbbbbbibbbbbbabbbbbbibbbbbbd
bSales Volume 130,577 25,879 b21,985 119,002 116,459 b14,269 b12,513 b11,086 b10,533 b
bMarket Share b 9.9%b 8.4%b 7.1%b 6.2%b 5.3%b 4.6%b 4.1%b 3.6%b 3.4%b
Dbbbbbbbbbbbbabbbbbbabbbbbbabbbbbbabbbbbbabbbbbbabbbbbbabbbbbbabbbbbbabbbbbbd
bMargin Chang b-49.2%b- 36.4%b- 24.6%b- 11.9%b 0.0%b 11.9%b 24.6%b 36.4%b 49.2%b
bMS Change b 85.8%b 57.2%b 33.6%b 15.4%b 0.0%b- 13.3%b- 24.0%b- 32.6%b- 36.0%Db
bNet Change b -55%b -0.1%b 0.7%b 1.8%b 0.0%b -3.0%b -5.3%b -8.1%b -4.5%b
Dbbbbbbbbbbbbabbbbbbabbbbbbabbbbbbabbbbbbabbbbbbabbbbbbabbbbbbabbbbbbabbbbbbd
bGross Margin  b$1,834 b$1,940 b$1,956 b$1,976 b$1,942 b$1,883 b$1,839 b$1,784 b$1,853 b

b (in $000s) b b b b Dbbbbbbd b b b b
Cbbbbbbbbbbbbbbbbbbgbbbbbbobbbbbbbbbbbbb CbbbbbbobbbbbbQbbbbbbobbbbbbb
These estimated per - unit costs of $1 71.09 include these cost components:

Product Costs $144.47

Order Processing Costs $ 4 .00

Replacement Parts Costs  $11.62

RFID Costs $11.00

Bad Debts $ 0.00

Duties & Tariffs $ 0.00

Sample Output With A Reconfiguration:

RESEARCH STUDY #24 (Price Sensitivity Analysis )

PRODUCT 8 1H PREDICTED GROSS MARGINS IN REGION 1, CHANNEL 1 [HYPE RWARE]
Configuration: H11111
Reference Price: 400

Market Price $480 $510 $540 $570 $600 $630 $660 $690 $720
Your Price $320 $340 $380 $380 $400 $420 $440 $460 $480
Sales Volume 6,508 4,603 4,398 2,778 3,319 2,432 2,564 2,487 1,781

Market Share 10.1% 7.2% 6.8% 4.3% 5.2% 3.8% 4.0% 3.9% 2.8%
This price sensitivity analysis involves a product reconfiguration. Margin

Estimates are not provided due to the many cost - related assumptions required

To estimate variable product costs associated with a reconfigur ed product.

Limitations : A maximum of four (4) research studies of this type may be executed each quarter.
Each of these price sensitivity analysis research study requests must reference a single product
and one or all regions and channels. This research study may only be conducted for products
that are already actively distributed in a region and channel. This research study may not be used
for products prior to their introduction into a region and/or channel.
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Additional Information

These market share predictions and subsequent estimates of gross

margins are based on the assumption that competing products don't change their generate
demand programs. Obviously, large price changes will tend to evoke competitive responses.

The reported market shares in Research Study #24 are long-run estimates of market
shares if you continue with all of your current customer-facing initiatives (configurations,

marketing spending, service levels, etc.) as they are now and so do competitors.

Market

infrastructure issues (like current inventory holdings of retailers and unfilled order status) are

not considered.

Only your price is "manipulated" in Research Study #24.

Thus, these

Research Study #24 estimates of market share will not correspond exactly to your current
actual market shares (as reported, for example, in Research Study #14).

Research Study #25: Market Potential of Channel Segments

"Before you build a better mousetrap, it helps to know if there are any mice out
there." i Mortimer B. Zuckerman, Chairman and Editor-in-Chief, U.S. News and World Report

Purpose : This study provides estimates
of potential industry demand in each
region for all channel segments. "Channel
segments” refer to customers who view
particular channel combinations as viable
purchase possibilities. For customers
using a subset of all possible channels,
only products distributed in preferred
channels are viable purchase options.
Launching products in additional channels
exposes a product to customers who are
captive to those channels, customers who
don't purchase the product due to
unavailability in preferred channels.

Information Source Customer surveys,
experience in other relevant product
categories, and macro-economic patterns
are used to estimate channel-segment
market potentials.

Study Details : This research study is
based on customer surveys of current and
past purchasing behavior in the set-top
box and other product categories,
reference to current and past experience
with relevant category analogies for
undeveloped and underdeveloped

Sample Output

RESEARCH STUDY #25 (Market Potential of Channel Segments )

Region 1 Region 2 Region 3

HYPERWARE:
Current Demand
Channel Potentials:

36,412 15,017 22,089

Ch#1 Only 12,475 6,542 7,874
Ch#2 Only 3,402 5,615 3,500
Ch#3 Only 4,165 4,015 6,005

Ch#1 and #2 Only
Ch#1 and #3 Only
Ch#2 and #3 Only
All Channels

2,602 2,314 4571
7,492 7,628 7,790
5,184 5,115 5,150

15171 4,679

Total Potential

METAWARE:
Current Demand
Channel Potentials:

35,138 17,601 23,016

Ch#1 Only 3,562 3,916 4,791
Ch#2 Only 3,689 2,615 2,530
Ch#3 Only 4,634 2,630 2,925

Ch#1 and #2 Only
Ch#1 and #3 Only
Ch#2 and #3 Only
All Channels

6,364 4,191 2,516

8,602 6,

4,634 2,630 2,925
9,037 2,721 10,348

600 5,485

Total Potential

Notes:

(1) The "Channel Potentials” figures are estimates of the numbers of
customers who would use various channel combinations to make purchases,
given a particular generate demand milieu (i.e., given existing levels
of prices, product quality, service quality, and availability). If the
generate demand milieu changes (e.g., if firms change prices), then so
too would these potential estimates.

(2) Some customers only purchase set - top boxes through a favored channel
(e .g., "Ch#1 Only" are customers captive to channel #1 and they would
only purchase set - top boxes that are distributed through channel #1; with
no products actively - distributed in channel #1, these customers would not
purchase any set - top boxes). Other customers would consider purchasing
through two channels or all channels. For example, "Ch#1 and #2 Only"
customers view channels #1 and #2 as viable purchasing options and all
products distributed through either of these channels are
during the purchasing process. "All Channels" customers are not
channel - loyal; they consider products distributed through all channels
when making set - top box purchases.

considered

regions), population patterns, macro-economic forces (such as per-capita income), and propensity

to purchase set-top box products.

Cost: $25,000.
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Additional Information : Market potential reflects market demography, economics, propensity

to consume in the category (the hardest thing to quantify in market potential assessments), and

the customer-facing actions of the firms (and their brands) in a category. Thus, market

potential is a "moving target." Market potential is a forecast of "possibility" under a variety of "if
then é" conditions.

Research Study #26: Importance -Performance Analysis
Purpose : This research study provides importance-performance analyses for actively-distributed
products in all channels in a region. These charts assess a product's relative competitive standing
on all relevant customer drivers (relative importance weights). The importance-performance

chart's quadrants have these implications:

Competitive Importance -Performance Anal ysis

high | Competitive Disadvantage : Competitive Advantage : Keep up the
Concentrate performance improvement efforts | good work and emphasize these things in your
. here. These are your major problem areas. communications programs (reinforce the
Relative Fix these problems, if you can. importance of these buying factors as well as
Customer your own relative competitive standing.
Importance False Alarm : Don't sweat the small stuff. | Misleading Advantage : Thisis
Leave bad enough alone. These are low apparently a case of "overkill." Should the
priority things, unless you and your resources deployed here be redirected toward
low comp(_etitors are more_-or-le_ss "tied" on the your customers' higher priority concerns?
more important considerations.
below 1.0 above
average average
Relative Competitive Performance
Information Source : Self-reported importance weights are based on customer surveys

conducted by your research supplier. Performance elements are derived from other research
conducted by your research supplier.

Cost: $7,500 per region.

Other Comments : The "Notes" in this study output provide important definitions and
gualifications. Please do carefully read these "Notes."
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Determining the true importance of market share drivers (such as price, perceived product
quality, perceived service quality, and perceived availability) to customers is one of the great

continuing challenges in marketing. And,
of course, to further complicate the

Sample Output

matter, these importances presumably
vary across customer segments. The
stakes are very high here. If you were
sure that perceived product quality was
the major driver in a particular market
segment, the right managerial response
would be to work to improve product
quality.  This would have the most
significant impact on market share. In
such a circumstance, great attention and
resources would be appropriately
devoted to reconfiguration activities. On
the other hand, if price was crucial, then
efforts to lower prices would be
paramount (perhaps via efforts to
reconfigure the costs out of products.
Note that these are two entirely different
strategies, and they depend crucially on
the true underlying importance of the
drivers of market share.

Self-reported importance weights are
fragile things, subject to a variety of

RESEARCH STUDY #26 (Importance - Performance Analysis)
Product1 -1 [HYPERWARE], Region 1

CHANNEL #1 CHANNEL #2
MS= 4.4% [ms= 4.4%] MS= 2.8% [ms= 3.6%]
P=630 [p=628] P=500 [p=500]
Q=87.3% [ q=91.1%) Q=87.3% [ q=91.1%]
S=52.0% [ 5=32.3%] S=52.0% [ 5=32.3%)]
A=30.6% [ a=39.0%] A= 2.5% [ a= 8.3%)]
ObbbbbbbbbdbbbbbbbbbC :bbbbbbbbbdbbbbbbbbbc’
b bb b b

340 b
b b bb b b
b Ppb bb Ppb b
b b bb b b
b b bb b b
RELATIVE b sS b bb sS b b
CUSTOMER TbbbbbbbbbIbbbbbbbbbd DhbbbbbbbbIbbbbibbbbd
IMPORTANCE b Aab b bAa b b
b bb b b
b b bb b b
b b bb b b
b b Q bb b Qg b
171 b b bb b b
Clbbbbbbbbgbbbbbbbbd CbbbbbbbbbgbbbbbbbbbD

o 1 3+0 1 3

RELATIVE COMPETITIVE PERFORMANCE [compared to all competitors]

Notes:
(1) "Relative Customer Importance" references self - reported importance
weights.
(2) "Relative Competitive Performance" compares a particular driver (e.g.,
perce ived product quality) to the average driver value in the channel.
In such relative comparisons, an index value of 1.0 denotes parity with
the industry average while values greater [less] than 1.0 denote
superiority [inferiority]. For price, th e index is reversed, so that
higher performance (i.e., lower price than the industry average)
represents superior performance.
(3) Symbol definitions in these importance - performance charts are as follows:
MS [ms] = market share, current [previo us] quarter
P [p] =end - user price, current [previous] quarter
Q [q] = perceived product quality, current [previous] quarter

S [s] = perceived service quality, current [previous] quarter

possib|e biases. Survey respondents A [a] = perceived availability, current [prev

ious] quarter.

may report that they want it all

("everything is important”), that the convenient-to-answer price-effect is quite important when it
really isn't, or may be unable or unwilling to make reliable trade-offs among price, product quality,

service quality, and availability.

Research Study #27: Ma rketing Program Benchmarking

Purpose : This research study provides marketing program benchmarking information for all
active products in all channels of specified regions. You may execute this research study for one

region, any combination of regions, or all regions.

Information Source : This research study is based on analyses conducted by your research

supplier.

Cost: $500 per category per channel per region plus $500 per active product in each category,

channel, and region.
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Study Details : For each active product in Sample Output
each category in each channel in each

SpeCIfled market region, prOdUCt'SpeC|f|C RESEARCH STUDY #27 (Marketing Program Benchmarking )

marketing program benchmarks are  Marketing Program Spending

provided:  total marketing spending; N Spenting Adveris Promoion SelesFor Pos Prog |- SFsal Size i
advertising ~ spending  (‘Advertis"); || e o
promotion spending; sales force spending || w1, i S0 a0 a0 e 8 13m0 R0y,
("SalesFor”); marketing communications 47IH 600000 210,000 210,000 130,000 21 133250 5.3 0

positioning ("Pos"); promotional program || cn 31 305000 250,000 150,000 160000 &3 433250 2.9 0

("Prom Prog"); sales force salary §IH 450000 157500 135,000 157500 23 623280 4.6 1
(ASFsal o0); the implj)Jcit sales force size (ASF

Sizedo) based on the sales force spending,
sales force salary, and the relevant sales overhead rate in a market region; and, credit financing
(ACr Fi o).

Research Study #30: Conjoint Analysis
"No one tests the depth of the river with both feet." i Ashanti proverb

Purpose : This research study provides a conjoint analysis for either hyperware or metaware for
one or all regions and for one or all channels in the specified region(s). Conjoint analysis reverse
engineers customers' implicit values (tradeoffs) for underlying product "attributes" (including
price). Conjoint analysis is a form of simultaneous concept testing that presents a wide range of
statistically designed/determined product/service concepts to customers in customized surveys.
Results are reported separately for each region and channel specified.

Information Source : This research study is based on customized customer surveys using
advanced marketing research and analysis techniques.

Additional Conjoint Analysis Resources | f wnaoiliardvitheconjoimt Binalysis, you might
access and view this web-based video introduction to conjoint analysis:
iwhat Can Conjoint Analysis Do For
https://www.youtube.com/watch?v=Su2qlrTmvic
And, then please read the three-page tutorial that follows this Research Study #30 description.

Study Details : Conjoint analysis represents the equivalent of executing hundreds or thousands
of individual concept tests simultaneously. As a natural extension of concept testing, conjoint
analysis has all of the general strengths and limitations associated with concept testing. For

exampl e, conjoint anal ysi s (l'i ke concept testi

hypothetical descriptions of products or services. No real buying occurs in conjoint analysis (and
concept testing) research studies. Nevertheless, conjoint analysis has an excellent track record.
Many published research studies assess how well conjoint analysis studies predict buying
behavior. The results are clear: well-designed and well-executed conjoint analysis studies work!
In LINKS, conjoint analysis "attributes" include set-top box product configuration elements,
service levels (Perceived Service Quality), and price. The levels for these attributes are pre-
determined; you only have to specify the region, channel, and category (hyperware or metaware)
for the conjoint analysis study.
1 A representative sample of customers for the designated region, channel, and category are
included in the field surveying effort associated with conjoint analyses.

ng
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1 These "attribute" levels are used in conjoint analyses: Alpha levels of 1, 3, 5, 7, and 9; Beta
levels of 1, 3, 5, 7, and 9; bandwidth levels of 1, 2, 3, 4, 5, 6, and 7; warranty levels of 0, 1, 2,
3, and 4 quarters; packaging levels of "Standard," "Premium," and "Environmentally Sensitive
Premium"; service levels of "20%", "40%", "60%", and "80%" (representing various values of
Perceived Service Quality); and, four price levels which range from 10% less than the
minimum current price in a region to 10% more than the maximum current price in a region.

1 The estimated raw conjoint analysis trade-off weights are automatically rescaled to the 0-100
interval for ease of interpretation. Note that these are relative weights only, with the "0" and
"100" weights corresponding to relatively low and relatively high attribute-level weights. "100"
is not a perfect or even the most desired level, only a highly attractive relative level from

among all of those offered to customers within
the design of the conjoint analysis study.

Cost: $75,000 per conjoint analysis (per region per
channel). Executing this research study for all
regions and channels in a 3-region and 2-channel
LINKS environment costs $450,000.

Execution Details : To specify "all" regions or "all"
channels within a single conjoint analysis, enter "0"
(zero) as the region and/or channel selection. This,
of course, involves multiple executions of conjoint
analyses with consequent cost implications.

Conjoint analyses must be executed for a
specific product category, "H" for hyperware and
"M" for metware. To execute conjoint analyses for
multiple categories, you must specify separate
conjoint analyses for each category.

Limitations : A maximum of four (4) research
studies may be executed each quarter. Each
conjoint analysis research study request may
reference a single region-channel combination or
all regions-channels simultaneously for either
hyperware or metaware.

Additional Information T Estimated Relative
Importances: Relative Importances” (the
normalized ranges of the attribute-level weights)
are only summaries of the relative variations of the
attribute-level weights across each attribute.
"Relative Importances” are never multiplied by
conjoint weights. In essence, the "weights are the
weights" and you are never misled by looking at the
conjoint analysis trade-off weights.  "Relative

Sample Output

RESEARCH STUDY #30 (Conjoint Analysis )

CONJOINT ANALYSIS RESULTS, REGION 1 [HYPERWARE]

Channel 1
Relative Importances:
Alpha 17.0%
Beta 16.4%
Bandwidth 10.5%
Warranty 9.9%
Packaging 1.2%
Service 5.2%
Price 39.9%
Alpha:  Lev el=1 26.3 [$ 0]
Level=3 66.7 [$140]
Level=5 49.2 [$79]
Level=7 38.6 [$42]
Level=9 241 [$ -7]
Beta: Level=1 24.4 [$ 0]
Level=3 26.7 [$ 7
Level=5 37.4 [$44]
Level=7 65.5 [$142]
Level=9 50.9 [$91]
Bandwidth: Level=1 30.4 [$ 0]
Level=2 33.3 [$10]
Level=3 36.5 [$21]
Level=4 40.9 [$ 36]
Level=5 48.1 [$61]
Level=6 52.2 [$ 76]
Level=7 56.6 [$91]
Warranty: Level=0 30.5 [$ O
Level=1 35.2 [$16]
Level=2 43.1 [$43]
Level=3 54.2 [$82]
Level=4 55.2 [$85]
Packaging: Level=Standard 39.5 [$ 0]
Level=Premium  41.0 [$ 5]
Level=Prem ES  42.4 [$ 10]
Service: Level=20% 33.7 [$ 0]
Level=40% 39.9°[$ 21]
Level=60% 43.6 [$34]
Level=80% 46.8 [$ 45]
Price: Level&Weight $ 374 100.0
Level&Weight $495 39.6
Level&Weight $576 24.3
Level&Weight $721 0.0

Importances,” on the other hand, can easily be misleading, since they depend on the attribute-
level ranges used in the conjoint study design. Be wary of the "Relative Importances.” They can
easily be misleading. Always look to the weights. They never lie or mislead providing, of course,
that you don't extrapolate too much outside the range of the attribute-levels in the design of the

conjoint analysis study.
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Additional Information T Estimated Conjoint Utility Weights : Estimated conjoint utilities are
only relative in nature. The overall utility for a particular product (configuration, service quality,
and price) can be estimated by summing the relevant part-worth utilities. In such calculations, it
may be necessary to interpolate or extrapolate depending on the attribute values for the product.

With an existing product, it is then possible to compare total utility to other possible product
configurations, service quality levels, and prices. In that way, it is possible to establish the price
premium that other products might command compared to the base product. Do this by choosing
prices that equate two products in overall conjoint utility terms. With equal overall utilities, equal
market shares might be expected in the long run. It follows that margins could be compared and
a search for more profitable configurations could follow.

Specifically, suppose that you estimate an existing product with a known 5.0% market share in
a particular channel and region has an overall utility of 350 conjoint utility points. Then, another
product configuration, service quality, and price with the same 350 conjoint utility points might be
expected to have the same market share in the long run. The estimated margins for the base and
comparison products may be compared to determine the most profitable offering. Note that the
volumes are identical, so the margins are the key comparison.

Conjoint analysis assesses underlying customer values for products and services
(product/service positioning and pricing, in particular). As such, it doesn't explicitly reference
already existing products/services. Conjoint analysis is a concept testing style of marketing
research, involving the elicitation of customer reactions to hypothetical products/services. Thus,
conjoint analysis should work fine in a new market even though the customers have not yet
personally experienced a product/service category. There may be a little more random noise in
the conjoint analysis results (reflecting customer inexperience with the category), but the basic
pattern of the findings should not be affected materially whether markets are "new" or "old."

Additional Information - $-Values of Estimated Conjoint Analysis Utility Weights . The $-
values reported in the LINKS conjoint analysis results are a reinterpretation of the estimated
conjoint utility weights. These $-values are calculated from the implicit dollar value of a utility point
derived from the estimated price weights, using only the end-points of the price weights from the
conjoint results. (This, of course, invokes a linearity assumption, which could be inappropriate
especially if there's a wide range of prices included in the conjoint design.) For example, in the
Sample Output shown above, the price weights indicate that 100.0 utility points (100.0 - 0.0)
corresponds to $347 ($721 - $374), so each utility point equals about $3.47 in value to customers
in channel 1 in region 1 in the hyperware sub-category in this Sample Output.

With the $-value per utility point estimated, the implied dollar value of various levels of the
other attributes in the conjoint design are estimated using a base point of $0 for one of the levels
for each conjoint attribute. The $-values show the implicit price differential associated with the
utility point differential compared to the base case.

For more details about such equivalent-value pricing, you may wish to access the following
short article by pointing your web browser at this case-sensitive URL:

http://mww.LINKS-simulations.com/PAPERS/EVP.pdf

Additional In formation - Example Interpretations : Some example interpretations follow for
the conjoint analysis results reported in the Sample Output for Research Study #30. In all
cases, these interpretations reflect the retail-channel prices reported in Channel 1 of Region 1
of these Sample Results. You'd need to remove the retailer markup from these prices to

convert them to manufacturer -price equivalents. For example, with a retailer markup in

Channel 1 of 50% on t he meluasfweuld haed te bebreducedrby c e ,

one-third.

t

h
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The conjoint weights and the implied $-values are relative not absolute figures. For example,
the estimated conjoint utility weight of 26.3 for Alpha=1 means nothing in and of itself; 26.3
only has meaning when compared to some other conjoint utility weight. Differences matter in
interpreting conjoint analysis results, not absolute values.
In the Sample Output, the most preferred Alpha level is approximately 3. Rather than saying
fexactly 3,0 Aappr oxei ndaotnedlty k3ndo w et fhleAlgichodrsinbehi antt  we |
Alpha=4 wasndét included in this particular conjoin
interpolation to estimate it as (66.7+49.2)/2 = 115.9/2 = 57.95.
Compared to Alpha=1 (with an estimated conjoint weight 26.3), an Alpha level of 3 provides
40.4 extra utility points (66.7 - 26.3 = 40.4). With an estimated $-value per utility point of $3.47
(from the paragraph above), this represents approximately $140 ($140 - 0 = $140) in extra
value to customers in Channel 1 of Region 1. That is, customers in Channel 1 of Region 1
would be indifferent between the products {Alpha=1 and price=$X} and {Alpha=3 and
price=$X+140} assuming that Beta, bandwidth, warranty, packaging, and service quality were
equalforbot h of these product s. H-eun purchasing patterns f er ent
(i.e., market shares) would be equal.
Expressed differently but equivalently, reconfiguring a product from Alpha=1 to Alpha=3
i ncreases the pr oducng-dus purchasing patteong (i.e$ ndrket shaeesy | o
would remain the same if that reconfigured product had a price of $140 more than its previous
price prior to such a reconfiguration.
Suppose that an existing product in Channel 1 of Region 1 has Beta=5. A reconfiguration to
Beta=7 adds 65.5 - 37.4 = 28.1 extra conjoint utility points which corresponds to $142 - $44 =
$98 in equivalent value. Thus, this reconfigured product could have a $98 price increase and
customers would continue to purchase it at approximately the same rate as in the past (with
Beta=5 and a $98 lower price).
These price-equivalent results must be gauged relative to the associated cost implications
with reconfigurations.
1. Donédt just l ook for t he hi ghesndreeosfigiremnaat ed c o
product to those values. If costs change by $100 while the $-price equivalence of a
reconfigured product only adds $60 in utility value to customers, then such a
reconfiguration would be reducing margin by $40 to retain equivalent overall utility (and
long-run market share). Such a situation seems unwise. Rather, continue to search for
alternative reconfiguration opportunities where the potential margin increase is positive
not negative.
2. One-time reconfiguration costs and potential patent royalty payments (possibly, to
multiple competitors) must also be taken into account when attempting to base
reconfigurations on conjoint analysis results. For example, reconfiguring to improve
your product by 10 conjoint utility points (each worth $3.47 for a total equivalent-value of
$34.70) may not be worthwhile if the productd
sales volume would take many quarters of time to payback $1,000,000+ one-time
reconfiguration costs.
3. Note that margin increases if product costs decrease. So, a reconfiguration to reduce
product costs while retaining the existing overall conjoint utility value is another viable
reconfiguration target.
The conjoint analysis results provided ihat t he Se

price should you <charge?0 That woul d require
preference/utility information (and competitive choice simulators, which are not part of the
LI NKS research study resources). i \Bietey Remsa&lay cihs ¢t

Research Study #29 (fATest Mar keti ngo) for LI NK¢
market share estimates for existing product and for possible new products, respectively.
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Interpreting Conj oint Analysis Results: A Tutorial

Conjoint analysis seeks to measure and quantify customers' values for underlying buying

factors, offering attributes, characteristics, and features (performance, quality, and service, for

example) and price. In effect, conjoint analysis reverse engineers customers' buying decisions.

With knowledge of customers' buying values, important product positioning and pricing

guestions such as the following may be addressed:

(1) What buying factors are most important to customers? For example, how important is
"service" to customers?

(2) What buying factor levels are most valued by customers? For example, how important is
"service responsiveness - within one hour" to customers?

(3) How much will customers pay for particular buying factor levels? For example, what is the
implicit dollar premium that customers will pay for "service responsiveness - within one hour"
compared to "service responsiveness - within one day"?

There's even more to conjoint analysis than addressing just these questions (market share

prediction and simulations under various competitive "what-if" scenarios as well as customer

segmentation, for example) but a detailed discussion of these advanced issues is beyond the
scope of this brief tutorial.

Conjoint Analysis: The Underlying Premise

The fundamental premise in conjoint analysis is that buyers think about and make purchasing
decisions based on a br and 6 sseta nMmhispremige willde naotet r i but e
reasonable as the "size" (economic commitment) of the product/service increases. Thus, this is

likely to be most reasonable for larger consumer durables and industrial products, or for

services involving relatively high prices. Consumer non-durables (low-priced, low-risk products)

cause problems for conjoint analysis because buyers may purchase with little thought about

underlying attributes, using "buy-it-and-try-it-before-deciding" buying. Of course, laboratory

tests, field tests, and test marketing experiments are feasible with consumer non-durables.

An Example

To provide an overview of conjoint analysis, we'll use a simplified version a hotel advance
reservation program example. Our focus is on interpreting the results of conjoint analysis
studies, not on their design or fielding.

In pricing service variations, it's natural to analyze customers' preparedness to pay premiums
for upgraded offerings. For example, in the hotel market place, we might be concerned with
pricing basic rooms compared to upgraded rooms with various special features and enhanced
services. Of course, there might be many more than just the two buying factors, room price
and room type, within a full-scale hotel market conjoint analysis study.9

° An early major published conjoint analysis application in marketing involved 50 different hotel buying
factors (and a total of 167 levels of these buying factors) associated with business travel and business
travelers. This conjoint analysis application was a significant part of the background marketing research
and analysis that ultimately led to the launch of the Courtyard By Marriott hotel chain.
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Suppose that we had these estimates of conjoint Buying Factor Estimated Conjoint
analysis trade-off weights from a completed Attributes (and Analysis Utility
conjoint analysis study. These trade-off weights Levels Trade-Off Weights
might be for a single customer. Alternatively, Room Prices:
they might represent the average trade-off 1 $100 100
weights for all customers in a particular segment. 1 $120 81

1 $140 54
These trade-off weights reflect predictable results T $160 0
patterns. Higher room prices are associated with Room Type:
lower utility and basic rooms are valued less than 1 Basic 21
upgraded rooms. Note the preference for 1 Upgraded (A) 61
AfUpgraded (A) o0 vsomtyfestlpg [T Upgraded (B) 54

But, have we simply re-discovered the obvious? Yes, but we've accomplished much more.
These trade-off weights express customer preferences in quantifiable terms. We haven't
learned simply that lower priced rooms are preferred, but we've learned something about the
strength of this preference.

One way of summarizing these results is with relative importances, the normalized ranges of
the buying factor level weights. For these trade-off weights, the ranges are 100-0=100 (for
Room Price) and 61-21=40 (for Room Type). Normalizing these ranges to sum to 100% results
in the estimated relative importances of 71.4% and 28.6% for room price and room type,
respectively. Given these researcher-designated buying factor ranges ("$100" to "$160" and
"Basic" to "Upgraded (A)"), it appears that room price is substantially more important than room
type to these customers within these buying factor ranges  .*°

With regard to the specifics of customer preferences, customers prefer "Upgraded (A)" to
"Upgraded (B)" rooms. This, of course, isn't the final word on the offering design and
positioning problem. If "Upgraded (A)" rooms are much more expensive than "Upgraded (B)"
rooms to provide to customers, it might be more profitable to offer only "Upgraded (B)" rooms at
a more modest price than "Upgraded (A)" rooms. If "Upgraded (A)" and "Upgraded (B)" rooms
cost about the same to deliver, then these results indicate the clear superiority of the "Upgraded
(A)" offering. Rather than relying on guessing (i.e., "sound managerial judgment"), these
conjoint analysis results provide the hotel manager with solid evidence as to the preferred
market offering and the extent to which customers are prepared to pay for various
product/service options.

The real managerial payoff from these trade-off weights lies in our ability to estimate price
premiums or equivalent-value prices from these results. For these sample results, let's express
the room price results in terms of a single trade-off between price and utility. We could be quite
sophisticated and fit a regression line through these data. Alternatively, just use the end-points
and estimate an overall average effect of room price on utility. (This simple approach overlooks
the possibility of a non-linear relationship between room price and utility.) For these room

' Gauging relative importances via normalized ranges of the buying factor level weights is customary in
conjoint analysis studies. This relative importance metric has an intuitively-appealing rationale. If all
estmated conjoint wutility weights for the | evels of
i s small and the associated normalized range of
that these particular attribute-levels are not particularly influential in driving overall customer preferences.

an
that

att
a
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prices, a range of $60 ($160-$100) is associated with a difference of 100-0=100 utility points.
Thus, each utility point is implicitly valued at $0.60 by these customers.

Given the estimate of $0.60 per utility point, we can now calculate the implicit price premiums that

customers are prepared to pay for upgraded rooms compared to "Basic" rooms:

A For "Upgraded (A)" rooms, the 40 extra utility points (from 21 to 61) translate into an implicit
$24.00 room premium. A customer who is prepared to pay $110 for a "Basic" room should be
prepared to pay $134 for an "Upgraded (A)" room.

A For "Upgraded (B)" rooms, the 33 extra utility points (from 21 to 54) translate into an implicit
$19.80 room premium. A customer who is prepared to pay $110 for a "Basic" room should be
prepared to pay $129.80 for an "Upgraded (B)" room.

With these quantifiable results, hotel management is in an informed position to design and price

upgraded hotel rooms.

Further Reflections on Equivalent -Value Pricing

Here are some additional reflections about equivalent-value pricing via conjoint analysis.

1 The base case offering for equivalent-value pricing should be a widely-demanded offering.
It would be risky to base equivalent-value prices on obscure or small-demand brands, since
their customers may exhibit peculiar demand tendencies that may not generalize to the
broad market of all customers.

1 Equivalent-value prices do not take demand or the number of competitive offerings into
account. Obviously, this is a limitation. However, the equivalent-value price is merely a
price level that results in an offering having an overall value equal to some other offering.
That may not be the best possible thing to do, or the best possible offering to which one
should be compared. Nevertheless, the equivalent-value price is a relevant reference point,
rather like a break-even price level.

1 Since the equivalent-value price offers equivalent overall customer value (considering
product attributes and price), customers should be indifferent among offerings priced at
their equivalent-value prices. Assuming equal awareness and distribution access,
approximately equal market shares and sales volumes should follow & by definition.
However, a vendor may not be indifferent among alternative product attribute and price
bundles. Profitability may differ for alternative product attribute and price bundles, and a
thoughtful vendor will search for least-cost equivalent-value options.

1 Conjoint analyses quantify the desirability of product/service features to assess price
sensitivity and to forecast demand and market share. Equivalent-value pricing analysis is
another important approach to representing the results of conjoint analysis studies.
Equivalent-value prices may not be the "best" possible prices, and they certainly aren't the
"optimal" price (whatever that means). Nevertheless, equivalent-value prices are key
benchmarks about which the thoughtful marketing professional must be knowledgeable. At
a minimum, selecting the equivalent-value price leads to a competitive price.

Source: Adapted from Randall G. Chapman, "Equivalent-Value Pricing," Pricing
Strategy & Practice: An International Journal , Vol. 2, No. 2 (1994), pp. 4-16.



XLINKS Enterprise Management Simulation [Extreme Edition] 141

Research Study #31: Self -Reported Preferences

Purpose : This research study provides self-reported importance weights for a variety of generate
demand elements for the hyperware and metaware categories for each market region. In
addition, self-reported attribute preferences for various levels of raw materials Alpha and Beta are
provided for each market region.

Information Source : This research study is Sample Output
based on end-user customer surveys.

RESEARCH STUDY #31 (Self - Reported Preferences )

Study Details :

These self-reported importance weights are
the averages across all survey respondents. | ...
Seven-point rating scales are used in this end- ||HYPERWARE

user customer surveying, where "1" is anchored || Advertising 377 412 350

Region 1 Region 2 Region 3

. " AT \ Alpha 295 316 3.04
by "Not Important” and "7" is anchored by "Very Avallabilty 377 412 350
Important.” Bandwidth '3%2'35,%' so1 311
. t . . .
The self-reported attribute preferences Mra?rllgeztnwlgancmg 377 412 353
. . P 3.46 0
reflect the distribufehid® .04°45CwStomersoé sellf
reported preferences across the range of 0-9 |[broductQualty 350 3.77 412 =~ 4
1 Sales F 3.77 4.12 2.93
kg. for raw materials Alpha and Beta. Somvice Ouality 364 3.77 388
Warranty 3.34 334 364
Cost: $20,000. e WARE
. Advertising 3.64 412 35 0
Other Comments : Self-reported importance ||¢é

weights are easy things to ask survey
respondents. There is, however, considerable (| seir -reported Atribute Preferences
debate about the usefulness of such measures. || 7o Various Raw Materials Levels

ieti H H %s of Cust i Region Preferri
Customers may have trouble distinguishing || o2 & i Raw Materials Levels -
low-importance and high-importance elements.

X K Region 2, Hyperware: Al pha
Customers may report that everything is - L 8%
important, failing to provide the differentiation | 1 vowwooy 6.2%
that is of interest to marketing managers. It's 2 ODIIIIILLLIIIUILY 2175
also not clear how to use self-reported | & SUSCMILUSATGGEMTTIIIT S
importance weights to predict future buying [ 5 JSL5TTTTTTITIT 10 S
behavior, since self-reported importance | 3 0. LA

weights aren't developed from actual behavior.
Perhaps they're only meant to be directional in
nature, identifying only really low and really high
importance factors.

Self-reported importance weights and self-reported attribute preferences are of uncertain
qguality. ltés easy for customers to report fiwhat
statistical veracity of these self-reported weights and self-reported attribute preferences has been
guestioned by many professional marketing researchers.

Additional Information : In this research study, self-reported attribute preferences are reported
only for Alpha and Beta and not for bandwidth, warranty, and packaging. Bandwidth, warranty,
and packagi nighetaeeo Aipmooe@uct attributes. Thereds n

preferred) level of each of these product attributes. Rational end-user customers should naturally
always prefer the highest possible level of bandwidth, warranty, and packaging.
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The self-reported attribute preferences reported in this research study represent one
approach to assessing customer preferences for specific possible Alpha and Beta levels in set-top
box productsdé c onf diregontedattribute preferencesiptowde a geserl s€an of
customer preferences across the full range of set-top box technology for raw materials Alpha and
Beta. Based on the results of this research study, other research studies should be executed to
refine reconfiguration options and possibilities. For example, after reviewing the results of this

research study, one or more research study #23

Relatively sharp preference distributions for Alpha and Beta are indicative of homogeneous
customers (who all want about the same raw material level) or strong preferences (they are quite
insistent about their requirements for raw materials). Relatively flat preference distributions for
raw materials signal heterogeneous customers (there is wide variation in customer preferences for
raw material levels) or weak preferences (they are tolerant to variations in raw materials).

Research Study #32: Market Attractiveness Analysis

Purpose : This research study provides a Sample Output
market attractiveness analysis for the

Hyperware and Metaware Categories for a” RESEARCH STUDY #32 (Market Attractiveness Analysis )

Channels in a” market regions' Market Factors Competitive Factors

Information Source : This research study || 20 LT TR 0

is based on various data compiled by your | Hvrerware

research supplier. These data are historical || egion 1. channel 1 Jogge 31% B o5 &%, 0M%

?n nature, thus prpviding pOtentiaI inSightS Region 2, Chimaeqqelazs,g?ésﬂ a.a% 1—'2?16% 744 5 502 124.90/:133 1L3%
into market attractiveness only for channels | -
and regions with at least some active |[{) warket size"is segment volume.

(2) "Growth Rate " is average growth rate over the last three quarters.
prOdUCtS. (3) "Market Volati" is market volatility, proxied by the standard deviation
in segment volume over the last three quarters.
(4) "Compet Intens" is competitive intensity, proxied by the number of
products with 3% or more market share.

Study Details : The raw data Compiled in (5) "Market Price" is average price of all products in the segment.
. B (6) "Cust Satisf" is average customer satisfaction of all products.
this research study are based either on

other research studies' data or calculations
by your research supplier.

Cost: $3,000.

Research Study #33: Value Maps

Purpose : Value maps display the relative standing of all actively-distributed brands in a market
region based on perceived benefits (on the horizontal axis) and price (on the vertical axis).

Information Source : This information is derived from other research studies. Your research
supplier uses a proprietary weighting system to combine benefit-drivers (perceptions of product
quality, service quality, and availability) into a single overall brand perceived benefits measure to
create these two-dimensional price-versus-benefits value maps.

Cost: $3,000 per region.
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Sample Output : As may be noted in Sample Output
the legend following the sample value
maps, the active products in each |[RESEARCHSTUDY #33 (Value Maps )
channel are coded separately (upper- VALUE MAP VALUE MAP
case letters for channel 1, lower-case || price RECIoN 2 [ e WARE] RECION 2 [METAWARE]
ObbbbbbbbbbbbbbbbbbbbbbbbbbbbbbC ObbbbbbbbbbbbbbbbbbbbbbbbbbbbbbC
letters for channel 2, and numbers for osb b 914b b
channel 3). b b b A D b
8488 b A g 847b g
Other Comments : LINKS value b a1 0 b B b
maps only display brands based on mg P E 78°E S © E
. . . 5
their benefits and prices. An ol d4 b 2w b
equivalent-value line showing b b b b
customers' trade-offs between || b b A b
benefits and price isn't included in gl;lgbbIziib(l):bbkggbblg%bebbbbbg?;bbtig% s 7%bsbbbbbbbbbbbbbbbbbbbbbbbbbbbbbD
these Value maps' You'" need to ’ Perc eived Benefits ’ ‘Perceived Benefits
superimpose your own equivalent- (o Gt Vark Share 369 (ane Cutrent Miarket Shive 569
value line on these value maps, to aid “Channel 1 Channel 2 Channel3  Channel1 Channel2 Channeld
in their interpretation. (Hints: The T-LAS%1 -Lall%l -L16% 2 S2A5% 2 -2al 1%2-2:17%
. . f 2-1:B 3% 2 -1:b 6% 2 1:2 3% 3 -2:B 5% 4 -2:b 7% 3 -2:2 5%
equ|va|ent-va|ue line's Slope depends 3LC4%3 -Lc7%3 -L34% 4 -2C7%5 -2.c21%4 -2:3 6%
fomers relative weights for | siobhs ities i 0 Eme e b
on customers' relative weights for -LE10%5 -Lels% %

benefits and price. The equivalent-
value line should be drawn with reference to market shares, with the line being closer to the
largest market-share brands.)

Research Study #34: Availability Perception Drivers

Purpose : This research study provides a summary analysis of some potential drivers of
availability perception for all channels, regions, and categories (hyperware and metaware) in the
set-top box industry.

Information Source : This research study is based on the analysis of historical data in your set-
top box industry.

Study Details : The summary results reported in this research study are based on statistical
correlations between availability perception and some of its potential drivers based on data from
each channel in each market region and category from your industry's historical database (i.e., for
the last four quarters).

In the sample output, "H"/*M"/"L"/"?" refer to high, medium, low, and uncertain (or
impossible-to-assess) correlations while "h"/"m"/"I" refer to high, medium, and low correlations
with less statistical certainty due to small sample sizes in the historical database used to estimate
these market-driver correlates of availability perception. Missing correlations ("?") represent
potential drivers with insufficient historical data to permit reliable measurement of correlations.
The three columns ("123") in each market region reference the three LINKS sales channels (retail,
direct, and major accounts).

Cost: $20,000.

Other Comments: The "Notes" in this study output provide important definitions and
gualifications. Please do carefully read these "Notes."
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Correlations measure the strength of linear association between two variables. Correlations
run from -1.0 (exact negative relationship) to +1.0 (exact positive relationship). A zero correlation
implies that two variables are statistically unrelated. Pairwise correlations can be influenced by
other forces which are highly correlated with the two variables for which correlations are
calculated. Correlation does not mean causation. These correlations, like all correlations, should
be interpreted with a measure of caution.

Correlations have the obvious strength Sample Output

of not being based on survey respondents'

Self—reports but rather on actual RESEARCH STUDY #34 (Availability Perception Drivers )
purchasing behavior. Most academic _HYPERWARE  METAWA RE
marketing researchers now believe that Reg RegReg ~ Reg Reg Reg

inferred importances (such as correlations)
are demonstrably superior to stated (| arkerinG spenpiNG:
importances  (such as  self-reported || Fomotonseenting.  Him morti2 Bk 22 hos

123123123 123123123

weights). However, correlations can easily || maskerne sosmonine: 7777 HmMezEe
. . . Quality h?? 22?2 2?2 m???2?2? 2?2
be uninformative. For example, if all || Semice 2722277 972 m2? 272
Availability 2???2??1?2?2 2?22 °27?1??

products use the same promotional Quality and Service m? 222222 7?h? 222 22?2

i Quinadfsibly UL T
pmgram’ then there V_VIII _l_:)e near—Z(_—:‘ro Qual, Serv, andAvail - Mih(33 M??2  LMM M?? M??
correlation between availability perception | s

H H (1) Theses ummary results are based on statistical correlations between
and that partICUIar pr0m0t|0nal prog ram. availability perception and some of its potential drivers based on data

H H from each channel in each region and category from the historical
Th|S does nOt mean that parUCUIar database (i.e., for the last fou?quarters). oo
. . . (2) "H"I"M"[*L""*?" refer to high, medium, low, and uncertain (or impossible
promotlonal program IS irrelevant or to - assess) correlations while "h"/"m"/"I" refer to high, medium, and low
. . e correlations with less statistical certainty due to particularly small
Unlmportant 1q] general_ Rather within the sample sizes in the hi storical database used to estimate these market

driver correlates of availability perception.

range of the Sample data (W|th little or NO || 3 Missing correlations ("?") represent potential drivers with insufficient
. A A historical data to permit reliable measurement of correlations.
variation in promotlonal program),

promotional program is not a major correlate of availability perceptions. However, don't make the
mistake of extrapolating broadly and presuming that other promotional programs will have no
impact on availability perceptions.

The statistical correlations summarized in this research study are based on all active products
in each channel and market region. These correlations are, therefore, aggregate in nature
reflecting overall market place patterns and relationships across, for example, large-share and
small-share products, "new" and "old" products, and "high-priced" and "low-priced" products. This
is the reason why no correlates are reported in this research study for the "how you say it" part of
marketing positioning. The impact of "how you say it" marketing positioning on availability
perceptions depends, in part, on a product's current competitive positioning as well as the saliency
to customers of particular "how you say it" benefits positionings.

The influence of marketing programs on availability perceptions may depend on a product's
relative competitive standing in general or in some specific marketing element. Relative
competitive standing can, of course, change through time due to the activities of competitors.
Thus, these summary correlations should be interpreted as suggestive (as "guidelines") rather
than being completely conclusive under all relative competitive standing conditions.
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Research Study #38: Retention Statistics

Purpose : This research study provides retention rates for all actively marketed products in all
channels and regions markets for the last four quarters.

Information Source : Retention rates are estimated based on a customer survey of current

purchasers of set-t op boxes. Retention rates are customer s
future repurchase of the just-purchased set-
tOp bOX. Sample Output

RESEARCH STUDY #38 (Retention Statistics )

Cost: $10,000.

Quarter 13 Quarter 14 Quarter 15 Quarter 16

Other Comments Retention rates are [ .
measures of long-run average customer [ =

loyalty to a just-purchased product. They are CHfrZ'gNu'i%ilz sz se3 s1 s
. roduct - A . . .
estimates oftheaver age cur r ertrodueUuif C hboa S =2r Gos o7

d i i f babili f Podusis -1H 500 600 eia  ors
stated intention of proba ility of repeat || Produsts -1 %90 600 A : w0 a0
purchase. Retention rates are also used by || Products -1H 580 613 586 605
marketing analysts to estimate customer

lifetime value (CLV).
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Interpre ting Retention Statistics and Customer Lifetime Value: A Tutorial

Customer lifetime value (CLV) is calculated as the net present value of expected future cash flows
over the lifetime of an individual customer. The equation (shown below) explicitly accounts for
customer churn or turnover by adjusting the cash flow for each time period by the probability that
the customer will be retained (r):

T (G Mt)rt Gl\/lt = gross contribution margin per customer in time period t
CLV = a ASthde? r = retention rate
1+ d)t d = discount rate

t=1 t = atime index (e.g., a quarterly time index)

Calculating Customer Lifetime Value

The steps in calculating CLV are as follows:

1 Determine annual profit (or cash) flow pattern for customers over time.

1. Establish customer defection/retention pattern.

2. Calcul ate customer NPV wusing firmbs discount r at
It is preferable to calculate CLV using gross contribution margin per customer in the numerator.

However, in some instances, firms have difficulty assigning their costs to specific customers, so

gross contribution margin per customer is replaced by revenue per customer.

Different market segments may have very different cash flow characteristics (that is, different
gross contribution margins and retention rates). Hence, it is useful to calculate CLV separately for
the typical customer in each market segment.

Interpreting Customer Lifetime Value

The CLV framework is a useful way of thinking about managing customer relationships to
maximize shareholder value. From a managerial standpoint, there are three ways for a company
to increase aggregate CLV (and consequently shareholder value) next year: (1) Acquire new
customers; (2) Increase retention of existing customers; or, (3) Increase gross margin (through
cross-selling or changes in cost-structure, for example).

Firms generally consider customers with a high CLV to be most attractive and i if these
customers perceive the fir mobiswillpe pofitable for thedirmhoav e a I
invest in marketing to them. Firms generally undertake defensive strategies to retain customers

with a high CLV who do not perceive the firmds pr
vulnerable and may be lost to competitors.

Recent research has shown that the CLV framework (i.e., using forecasts of acquisition, retention,
and margi ns) can be used to calculate the value o
Gupta, Lehmann and Stuart (2004) used publicly available information from annual reports and
other financial statements to calculate a customer-based valuation of five companies. They
compared their estimates of customer value (post-tax) with the reported market value for each of
the companies. Their estimates were reasonably close to the market values for three firms, and
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significantly lower for two firms (Amazon and eBay). They inferred that these two firms are either
likely to achieve higher growth rates in customers or margins than they forecast, or they have
someot her | arge option value that the CLV frameworKk

Sample Customer Lifetime Value Calculation

An auto dealership tracks customers who use its service facility. New customers represent $50 in

1st-year margins, $100 in 2nd-year margins, $125 in 3rd-year margins, and $100 in margins in
subsequent years. The dealership estimates that customers defect at a rate of 20% per year.

That is, only 80% of new customers continue to use the automobile dealership's services in the

second year, only 60% of new customers continue to use the automobile dealership's services in

the third year. et c. Assume the firmbés discount
average customer as follows:

CLV =50/1.20 + (100x0.80)/(1.20)? + (125x0.60)/(1.20)° + (100x0.40)/(1.20)* + (100x0.20)/(1.20)°
= $167.96

Suppose the auto dealership was able to reduce customer defections from 20% to 15% per year.

Then, CLV for the average customer would be $205.10. Thus, a 5% reduction in the rate of

customer defections (a 5% increase in the customer retention rate) increases profitability by

22. 1 %. Note that, in this exampl e, we di scount C ¢
no acquisition cost at year 0.
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Research Study #39: Benchmarking 1 Product Variable Cost Estimates

Purpose : This research study provides product variable cost estimates of competitive products
for your industry. These product variable cost estimates must be requested for one or more
specific firms in your industry.

Sample Output
Informa t|0n Source . These prOdUCt RESEARCH STUDY #39 (Benchmarking - Product Variable Cost Estimates )
variable cost estimates are provided via
an information Sharing arrangement Configuration Labor Production Depreciation Product

Cost Cost Cost Cost Cost

managed by the Set-Top Box Trade =======

Industry A iati Product1 -1H 12243 3000 20.00  25.10 197.53
ndustr ssociation. Productl -2M 214.32 3600 16.00  25.10 291. 42
y Product2 - 1H 342.47 3000 2000 2 6. 00 418. 57

e

Cost:  $500 per actively distributed
product. When you specify a particular firm for this research study, product variable cost
estimates are provided for all that firmds activel

Additional Information : As may be noted from the Sample Output, total product (variable) cost
is reported for each product as well as the associated cost elements of configuration cost, labor
cost, production cost, and depreciation cost.

Research Studies Table of Contents

Research studies are output in numerical order so you always know the general location of any
research study in your output (e.g., lower numbered research studies are printed closer to the
front of your research studies output). However, since the research studies ordered vary through
time and the space required for research studies also varies, the specific page number of any
particular research study is not precisely known ahead of time. For your convenience, a
Research Studies Table of Contents is included as the last page of your research studies output.

Research Studies Decision Forms

Blank "Research Studies Decisions" forms may be found on the next five pages. Complete these
decision forms during your team deliberations
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Research Studies Decisions (1) Firm Quarter
1 Benchmarking i Earnings
2 | Benchmarking - Balance Sheets Firm(s)?
3 Benchmarking - Product Development
4 Benchmarking - Procurement
5 Benchmarking -Manufacturing
6 Benchmarking -Distribution
7 | Benchmarking -Transportation
8 Benchmarking -Service
9 Benchmarking - Generate Demand
10 | Benchmarking - Info Tech & Research Studies
11 | Benchmarking - Operating Statistics
12 | Market Statistics
14 | Regional Summary Analysis Region(s)?
15 | Market Shares
16 | Prices
17 | Product Quality Perceptions
18 | Service Quality Perceptions
19 | Availability Perceptions
20 | Customer Satisfaction
21 | Configuration Analysis - Specific Product Product(s)? [firm#-product#]
22 | Configuration Analysis i Reconfigurations
Notes:

(1) Circle the number of each research study that you wish to order. If additional information is required for a
research study, provide that information in the designated space(s).
(2) When region and/or channel numbers are required, enter a single region number and/or a single channel
number. Use region "0" and channel "0" as designations to run a research study for all regions and/or all
channels, respectively. See the research study descriptions for details about the associated multi-region

and multi-channel costs.

Reminders

Research study requests are for one quarter only. If you wish to reorder a research study in a
subsequent quarter, you must reenter that research study request.
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Research Studies Decisions (2) Firm Quarter
23 Concept Test Region? Channel? Configuration?

Region? Channel? Configuration?

Region? Channel? Configuration?

Region? Channel? Configuration?

Region? Channel? Configuration?

Region? Channel? Configuration?

Region? Channel? Configuration?

Region? Channel? Configuration?

24 | Price Product? Region? Channel? Configuration? Price?
Sensitiyity Product? Region? Channel? Configuration? Price?
Analysis

Product? Region? Channel? Configuration? Price?
Product? Region? Channel? Configuration? Price?

25 | Market Potential of Channel Segments

26 | Importance-Performance Analysis Region(s)?

27 | Marketing Program Benchmarking Region(s)?

Notes:

(1) Circle the number of each research study that you wish to order. If additional information is
required for a research study, provide that information in the designated space(s).

(2) When region and/or channel numbers are required, enter a single region number and/or a
single channel number. Use region "0" and channel "0" as designations to run a research
study for all regions and/or all channels, respectively. See the research study descriptions for
details about the associated multi-region and multi-channel costs.

Reminders

Research study requests are for one quarter only. If you wish to reorder a research study in a
subsequent quarter, you must reenter that research study request.
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Research Studies Decisions ( 3) Firm Quarter

30 | Conjoint Analysis Region? Channel? Category?
Region? Channel? Category?
Region? Channel? Category?
Region? Channel? Category?

31 | Self-Reported Preferences

32 | Market Attractiveness Analysis

33 | Value Maps Region(s)?

34 | Availability Perception Drivers

38 | Retention Statistics

39 | Benchmarking - Product Variable Cost Estimates Firm(s)?

Notes:

(1) Circle the number of each research study that you wish to order. If additional information is
required for a research study, provide that information in the designated space(s).

(2) When region and/or channel numbers are required, enter a single region number and/or a
single channel number. Use region "0" and channel "0" as designations to run a research
study for all regions and/or all channels, respectively. See the research study descriptions for
details about the associated multi-region and multi-channel costs.

Reminders

Research study requests are for one quarter only. If you wish to reorder a research study in a
subsequent quarter, you must reenter that research study request.
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Chapter 15: Performance Evaluation

"In a good wind, even turkeys can fly." i Chinese saying

This chapter provides a detailed description of the quantitative performance evaluation
mechanism used within LINKS. Since there are many facets of evaluation to consider in a
business, a multi-dimensional scorecard is used. As you will note, both current performance and
change in performance (hopefully, improvement!) are considered in this multi-dimensional
guantitative performance evaluation scorecard.

Perspective

"At Federal Express, we realized pretty early on that we had too small a scoreboard
to know what was happening. We could measure revenue, of course, and whether
we were adding or losing customers. But if you depend exclusively on final
outcomes like revenues and lost customers to track quality, you'll learn about your

quality problems by going out of business." i Tom Oliver, Senior Vice President -
International, Federal Express (1990 Malcolm Baldridge Winner)

Many things matter in evaluating the
performance of a business. Obvious FYI: When Good Customers Are Bad: Cost -
financial performance measures include To-Serve Analytics
absolute profitability, relative profitability (e.qg., _ A _
the ratio of profits to revenues or the ratio of 93 mlp ani es ] don Ogb ) ,“ds\t SI €
profits to investments), change in profitability, : "%¢€' ! vere ptually cevery tindustry,

. . . they coddle customers with supply chain
or stock prices for public companies. Stock

. f lated . services such as next-day delivery, customized
prices are, of course, related to expectations handling, and specialized labeling. But few

of future profitability and such expectations companies track the real costs of the myriad
are based on current and recent profitability services they offer i and most have no idea
patterns. howmuchthey 6r e | osi ng.

It's hard to argue with profitability-like Because conventional accounting methods and
measures as the correct things to examine to average-cost assumptions obscure the true
assess the long-run performance of a effect of these services on the bottom line, sales
business. However, in a shorter-run | ©Xecutives often view them as  minor

concessions needed to close the deal. As a
result, the high-volume customers who receive
the |ionés share of t he
less profitable than companies think. Even
worse, in their zeal to push sales volume, firms

perspective, other things matter too. These
"other things" are leading indicators of future
profitability and root causes of profitability.

MuIFipIe measures of pe_rformance evaluation may be implicitly driving their sales forces to

obviously lead to conflicts. Short-run and extend unprofitable services to the entire

long-run trade-offs are obvious. For customer base.

example, by reducing inventories and product

support spending (marketing and service Source: Remko Van Hoek and:D
. . Customer s A rHarvardB Bubineds Review

spending), current costs will decrease and (September 2005), p. 19.

profits will tend to increase. However, in the
long-run, these might be exactly the wrong
things to do to maximize long-run profitability. Subtler trade-offs arise in potentially conflicting
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performance measures that move in opposite directions. For example, inventory reductions save
costs on the inventory and manufacturing fronts but may lead to shortages to meet the levels of
customer demand in the distribution centers. Balancing all of these conflicting trade-offs is the
challenge for management.

The various performance measures within LINKS are designed to monitor all key elements of
performance assessment:

1 efficiency (input usage)

effectiveness (output quality)

productivity (conversion of inputs into output)

firm-wide profitability

external performance (e.g., change in market share and customer satisfaction perceptions).

= =4 =4 =

The LINKS Scorecard

"A balanced scorecard approach relies on key performance indicators
(KPIs), and the great value of KPIs is that if you can measure something,
you can improve it." i Jeff Henley, CFO, Oracle Corporation

The LINKS scorecard is perhaps described more aptly as a boardroom-level scorecard. It
focuses on top-line boardroom kinds of financial, operational, and customer performance
measures and sub-measures. The LINKS scorecard includes the measures and weights
described in Exhibits 19-21. Each firm in your set-top box industry submits their raw data to the
Set-Top Box Trade Association, which provides your firm's personal scorecard every quarter.

The LINKS scorecard is based on a ranking of performance on each sub-measure. These rank-
order comparisons across all competing firms within your industry avoid the undue influence of
particularly extreme values of individual sub-measures. This LINKS scorecard is a within-industry
performance evaluation system. Comparisons across industries are problematic due to variations
in environmental and competitive milieu.

Your firm receives weighted points for each competitor for whom your performance on a sub-
measure is better. For some of the sub-measures, "better" means a lower sub-measure value
(e.g., the "Ratio of Controllable Procurement and Manufacturing Costs To Revenues" is a lower-
is-better sub-measure). For example, if your firm's ratio of "Net Profits" to "Revenues" is better
than three other firms' ratios, your firm receives 9 points. (Of course, the top-performing firm on
"Net Income” to "Revenues" ratio in a 6-firm industry would receive 15 points.) In general, the
maximum available points on any sub-measure are W*(N-1) where "W" is the sub-measure's
weight and "N" is the number of firms in the industry. Points accumulate each quarter throughout
the LINKS exercise.
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To avoid an overemphasis on minor quarter-
to-quarter variations in the calculation of the
ranking of firms on the performance sub-
measures in the LINKS scorecard, minor
differences in the sub-measures are treated
as ties in the calculation of ranking points.
The thresholds for differences to be treated as
meaningful are listed in Exhibits 19-21 for
each sub-measure. For example, differences
of 0.2% or less for "Ratio of Net Income to
Revenues" are considered to be statistically
insignificant, and firms within 0.2% of each
other would be treated as being tied. Thus,
two firms with ratios of Net Income to
Revenues of 4.5% and 4.6% would be treated
as being tied in the calculation of ranking
position and associated points received in any
quarter.

A sample LINKS scorecard is shown in Exhibit
22. You receive this scorecard automatically
each quarter as the first page of your financial
and operating reports. This scorecard
provides comparatives to assess how your
firm's data compares to the industry averages
and industry bests on every KPl. You can
assess where your firm stands compared to
competitors with this scorecard.

FYI: Supply Chain KPIs

1 Delivery Performance: % of orders fulfilled
on or before customer request date or
original scheduled date.

1 Fill Rate: % of shipments from stock
shipped within one day of order receipt.

1 Lead Time: average actual lead times
consistently achieved from customer
authorization to order receipt.

1 Perfect Order Fulfillment: % of orders
meeting delivery performance with complete
and accurate documentation and
undamaged

1 Supply Chain Response Time: time for the
integrated supply chain to respond to
abnormal (significant) demand change.

1 Total Logistics Cost: sum of supply chain-
related cost for MIS, finance, planning,
inventory, material acquisition, and order
management.

1 Value-Added Productivity:  total product
revenue minus total material purchases
divided by total employees.

1 Warranty Costs: sum of costs of materials,
labor, and problem diagnosis for product
defects.

1 Inventory Days of Supply: total gross value
of inventory at standard cost before reserves
for excess and obsolescence.

1 Cash-To-Cash Cycle Time: inventory days
of supply plus days sales outstanding minus
days of payables.

1 Asset Turns: turns of capital employed.

Source: Adapted from Steve Banker and Sid Snitkin,
"Continuous Improvement: A Foundation For Operational
Excellence,” Supply Chain Managem ent Review
(March/April 2003), p. 46 {Exhibit 4:  Supply Chain
Operational Excellence (Adapted from SCOR Model)}.
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Exhibit 1 9: Scorecard Financial Measures

Sub-Measures Weight Sub-Measure Details
Ratio of Net Income to 3 Current profitability is the best overall signal of business
Revenues performance, hence its high weight. Firms are "tied" if
their scores are within 0.2% of each other.
Change in Ratio of Net 1 Improvement in profitability is important but less important
Income to Revenues than current profitability. Firms are "tied" if their scores

are within 0.2% of each other.

Return on Assets 2 Return means "Net Income" (from the "Corporate P&L
Statement") and investment equals "Total Assets" (from
the "Balance Sheet”). This ratio is expressed in
annualized terms. Firms are "tied" if their scores are
within 0.5% of each other.

Net Asset Turns 1 Ratio of revenues to net assets. Net assets are assets
minus loans. This measure reflects the desirability of
higher revenues relative to the assets deployed to yield
these revenues. This ratio is expressed in annualized
terms. Firms are "tied" if their scores are within 0.2 of
each other.

Notes: Positive "weights" are associated with sub-measures where "more is better" and negative "weights" are
associated with sub-measures where "less is better." "Change" measures are based on quarter-to-quarter changes.
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Exhibit 20: Scorecard Operational Measures

Sub-Measures

Weight

Sub-Measure Details

Inventory Turnover

2

Ratio of product costs to average inventory value (average
of the current and the previous quarters). If average
inventory value is zero, then Inventory Turnover is defined
to be 100. Firms are "tied" if their scores are within 0.2 of
each other.

Fill Rate

The percentage of orders that are filled. "Unfilled orders"
occur when available inventory and emergency production
is less than orders in a quarter. Firms are "tied" if their
scores are within 0.5% of each other.

Unplanned Production

The percentage of total production (regular and
emergency production) that is emergency production.
Firms are "tied" if their scores are within 0.5% of each
other.

Failure Rate

Ratio of replacement parts demand to sales volume
(orders). Firms are "tied" if their scores are within 0.5% of
each other.

Ratio of Controllable
Procurement and
Manufacturing Costs to
Revenues

Controllable procurement and manufacturing costs include
"Disposal Sales,” "Emergency Production,” "Inventory
Charges," and "Production FC." Firms are "tied" if their
scores are within 0.2% of each other.

Transportation Costs
Per Unit Sold

Equal to total transportation costs divided by total units
sold (orders). Firms are "tied" if their scores are within 0.5
of each other.

Forecasting Accuracy

Forecasting accuracy is a relatively pure signal of
management skill and expertise (in this case, in the area
of understanding customers and customer demand
generating forces). Firms are "tied" if their scores are
within 0.5% of each other.

Ratio of (Marketing +
Service Spending) to
Revenues

Service spending includes service salaries, service
overhead, service hiring/firing, and service outsourcing
costs. Marketing spending is an easy way to boost short-
run sales volume without necessarily contributing to long-
run profitability. Relative to revenues, spending less in
marketing and service is desirable. Firms are "tied" if their
scores are within 0.2% of each other.

CSR Cost/Call

Equal to total service spending divided by total service
center calls. Lower CSR cost/call is desirable. Firms are
"tied" if their scores are within 0.20 of each other.

Notes :

Positive "weights" are associated with sub-measures where "more is better" and negative "weights" are

associated with sub-measures where "less is better." "Change" measures are based on quarter-to-quarter changes.
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Exhibit 21: Scorecard Customer Measures

Sub-Measures Weight Sub-Measure Details
Change in Market Share 1 Change in market share is an overall measure of
customer reaction to the firm's offerings. ("Market share"
equals customer purchases in all channels and regions.)
Firms are "tied" if their scores are within 0.1% of each
other.
Customer Satisfaction 2 Customer satisfaction measures the performance of the

product from the perspective of purchasers. Thus, it's a
clear measure of customer performance and a long-run
leading indicator of repeat purchasing behavior and
customer retention. Average customer satisfaction
across all products, channels, and regions is used here.
Firms are "tied" if their scores are within 0.5% of each
other.

Notes: Positive "weights" are associated with sub-measures where "more is better" and negative "weights" are
associated with sub-measures where "less is better." "Change" measures are based on quarter-to-quarter changes.

Goal Setting

"To be sure of hitting the target, shoot first and then call
whatever you hit the target.” i Ashleigh Brilliant

As the LINKS exercise evolves, you will be called upon to form and
commit to specific performance goals associated with the measures in
the LINKS scorecard. Such goal setting is a normal part of managing all
businesses. Goal setting forces you to have managerially relevant
objectives, which frame all of your operating decisions. Without
objectives (goals), nothing really matters. Or, as Lewis Carroll so
eloguently penned it so long ago in Alice in Wonderland : "Would you
tell me, please, which way | ought to go from here?' 'That depends a
good deal on where you want to get to' said the Cat. 'l don't much care
where' said Alice. 'Then it doesn't matter which way you go' said the
Cat."

Goal setting and establishing business objectives aren't just about concrete/quantifiable things.
The commitment aspect of goal setting is as important as the numeracy of the goals, as the
following quote from Peter Drucker emphasizes: "Objectives are not fate; they are directions.
They are not commands; they are commitments. They do not determine the future; they are the
means to mobilize the resources and energies of the business for the making of the future.”
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Exhibit 22: Boardroom Scorecard Sample

*kkkkkkkkkkkhkkkk * * * * * * * * * * * * * *

FIRM 8: InterSet BV INDUSTRY ABC

PERFORMANCE EVALUATION REPORT, QUARTER 23 PAGE 1
Industry
Firm 8 Worst Average Best
FINANCIAL
Net Income to Revenues 3.9% 2.7% 3.7% y.2%
Change in Het Income to Revenues -0.1% -B.7% 0.1% 0.9%
Return on Assets T.74 b 4% T.0% 8.0%
Net Asset Turns 3.2 2.9 3.2 3.4
OPERATIONAL
Inventory Turnover 16.2 4.6 12.6 30.2
Fill Rate 100.0% 99.5% 99.9% 100.0%
Unplanned Production 4.6% 6.4% 2.0% 0.0%
Failure Rate 20.8% 22.9% 21.2% 20.5%
Controllable Procure&Mfg to Reuenues 0.8% 1.0% 0.8% 0.6%
Transportation Expenses Per Unit 3Sold 29.9 30.4 29.7 29.1
Forecasting Accuracy 82.1% 80.1% 83.7%4 91.0%
(Marketing + Service) to Reuenhues 9.2% 9.9% 9.2% 8.8%
CSR Cost/Call 12.86 12.86 1.7 11.0
CUSTOMER
Change in Market Share 0.1% -0.9% 0.0% 1.0%
Customer Satisfaction 16.1% 13.1%4 14.8% 16.1%
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Chapter 16: Firm Management and Advice

"Success doesn't come to you. You go to it." i Marva Collins

This chapter reviews a variety of relevant topics related to managing your LINKS firm. Issues
related to planning are discussed. Several worksheets are provided to assist you in your
planning-related tasks within LINKS. In addition, some suggestions regarding your decision
making near the end of the LINKS exercise are offered. Specific and general advice is offered
regarding your participation in LINKS.

Planning

"Direct, simple plans, and clear concise orders are essential to reduce the
chances of misunderstanding and confusion. Other factors being equal,
the simplest plan executed promptly is to be preferred over the complex
plan executed later." i U.S. Army Field Manual 100-5

Planning occurs throughout the LINKS exercise. Your decisions are your plans. But that's not the
whole story. How are plans developed? And, much more importantly, how are good plans
developed?

Planning and plans are the consequence of careful analysis and formulation of appropriate
strategies and tactics. Your plan is, therefore, the natural consequence of considerable prior
analysis and thinking. This analysis-planning-implementation-evaluation sequence iterates
through time as the results of your plans are revealed in the market place (and in your financial
and operating statements).

The essence of planning involves answering these questions (and in this order):
(1) What is happening?

(2) How are we doing?

(3) How and what are "they" (our major competitors) doing?

(4) What factors are important for success?

(5) What are we going to do? Why? With what effect? At what cost?

(6) Who - specifically - is to do what to make the plan work?

Four worksheets help you in LINKS planning.

1  The SWOT Analysis Worksheet is the classic strengths-weaknesses-opportunities-threats
template for organizing your thoughts under the "What is happening?"' and "How are we
doing?" questions.

1 The Market Attractiveness Analysis Worksheet provides a template for rating and assessing
the relative attractiveness of the various markets (categories, regions, and channels) in the
set-top box industry.

1 The KPI Worksheet is a template to structure your thinking and analysis related to specific
KPIs that you might wish to improve as a result of your planning efforts. Use the KPI
Worksheet frequently to organize your thoughts on performance drivers.

1 The Competitive Advantage Audit Worksheet provides a market-based tool for assessing the
current relative standing (relative to competitors) of each of your products in each channel and
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regional market, relative to the major customer drivers (price, product quality, service quality,
and availability). Goals, strategies and tactics, and execution details are all identified as to-be-
completed items, based on the competitive advantage audit template in the top-half of this
worksheet.

These worksheets may be found on the following four pages.

Team Management and Organization

"Great leaders are almost always great simplifiers, who can cut through argument, debate
and doubt, to offer a solution everybody can understand." i General Colin Powell

You are a member of a team in LINKS. Managing your team to obtain the best efforts of all team

members is a continuing management challenge.

1 Your most limited resource within LINKS is your team's available time. Well-performing teams
inevitably manage their management time carefully and thoughtfully. You will need to think
carefully about how to allocate your management time to necessary tasks that exist within
LINKS.

1 As you gain experience with LINKS, it may well appear that a review is needed of an earlier
group decision about how to allocate tasks, responsibilities, and available management time.
Don't be shy within your LINKS team about asking the question: "Are we organized in the
best way for the tasks ahead?" This is always a good question.

There are predictable signals of well-performing teams in simulations (and in real life!). Pamela
Van Rees (Boston University MBA student), provided the following list of characteristics of well-
functioning simulation teams:

1 The firm's long-term well-being is the top priority of all members.

Relevant issues are fully and adequately explored.

Proposals and objectives are clearly explained.

Members feel comfortable and spontaneous.

Feedback is given freely and directly.

Members feel respected, supported, and listened to.

Disagreements are tactfully stated without being offensive.

Differences and misunderstandings are resolved in such a way as to strengthen and deepen
rather than weaken relationships (by exploring the origins and implication of ideas).

Everyone's judgment is acknowledged and explored.

Interruptions are minimal.

Everyone's schedule is accommodated as fully as possible.

At any given time in a group meeting, each firm member is either engaged in holding the
focus (proposing an idea or decision), listening to another's focus, giving feedback about the
focus, or facilitating (creating the structure or leading) the discussion.

= =4 =4 —a -4 -8 A

= =4 =4 =

The principal causes of poor team performance in the simulation are a combination of the

following factors:

(1) uncoordinated supply chain management;

(2) not really meeting customer requirements for set-top boxes (i.e., failure to establish any
meaningful differential advantage, particularly regarding product configuration);
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SWOT Analysis Worksheet

Strengths

What are your firm's strengths relative to your
competitors? What are your most important
strengths? Why?

Weaknesses

What are your firm's weaknesses relative to
your competitors? What is impeding you from
achieving your desired results? Prioritize your
weaknesses.

Opportunities

How can you convert these strengths,
weaknesses, and threats into opportunities for
your firm? What considerations are most
important for your success?

Threats

What organizational, competitive, and
environmental threats do you face now and in
the near future?
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Market Attractiveness Analysis Worksheet

Hyperware Ma rket
Attractiveness
Analysis

Importance
Weight

Region #1

Region #2

Region #3

Channel
#1

Channel
#2

Channel
#3

Channel
#1

Channel
#2

Channel
#3

Channel
#1

Channel
#2

Channel
#3

Market Size

Market Growth Rate

Market Volatility

Competitive Intensity

Market Price

Customer Satisfaction

Total Market Attractiveness Score

Metaware Market
Attractiveness
Analysis

Importance
Weight

Region #1

Region #2

Region #3

Channel
#1

Channel
#2

Channel
#3

Channel
#1

Channel
#2

Channel
#3

Channel
#1

Channel
#2

Channel
#3

Market Size

Market Growth Rate

Market Volatility

Competitive Intensity

Market Price

Customer Satisfaction

Total Market Attractiveness Score

Interpretive Note :

Use the market attractiveness criteria included above, plus others of your own choosing, to rate the

current market attractiveness of each channel in each region. Use a simple 4-point scale, where "0"="not attractive,"

"1"="somewhat attractive," and "2"="attractive," and "3

very attractive." After rating all channels and regions, assign

importance weights (use a 0-3 rating scale where "0"="not important” and "3"="very important”) to these market
attractiveness criteria. Multiply the importance weights by your market attractiveness assessments and sum to obtain a
"Total Market Attractiveness Score" for each channel within each region.
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KPI Worksheet Firm Quarter

Key Performance Indicators (KPIs) are central to managing processes and sub-processes, such
as those that comprise supply chain management. Use this worksheet to analyze a specific sub-
process for your LINKS firm. Develop specific action plans for improving your performance on
this KPI.

What KPI?

How/Why Is This KPI
Relevant To Customers
and Customer
Requirements?

Why Is This KPI
Noteworthy Now?

What Is Your Standing on
This KPI Now?

What Are Leading/Key
Competitors' Standings on
This KPI Now?

What Is Your KPI Future
Objective?

What Can You Do To
Influence This KPI? (What
Drives This KPI?)

What's Your Specific
Action Plan To Achieve
Your KPI Future
Objective?
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Com petitive Advantage Firm? Product? Category? Channel? Region?
Audit Worksheet

(1) For each of price, product quality perception, service quality perception, and availability
perception, assess and record the current standing of your product relative to competitors'
products in the chart below. Note that you must assess the relative importance (to customers)
of each of these buying factors as part of this competitive advantage audit process. When
you are finished, you'll have written "Price," "ProdQ," "ServQ," and "Avail" somewhere in the
following chart. If you don't have sufficient information, then you'll have to order more
research at the first opportunity and revisit this worksheet once you have the necessary

information.
High
Relative
Customer Medium
Importance
Low

Inferiority Disadvantage Parity Advantage Superiority

Relative Competitive Position (You Versus Competitors)

(2) Based on this competitive advantage audit, what issues arise for managing this product?

Goal {what do you wish
to accomplish with regard
to each customer driver?}

Strategies/Tactics
{What will you need to do
to accomplish this goal?}

Execution Details
{How, specifically, will this
be done? By whom?}

Price

Product Quality

Service Quality

Availability
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(3) lack of focus (capacity, reconfiguration, time, and human resource constraints combine to
favor concentrated effort in fewer than "all* market regions);

(4) limited research and/or limited efforts to interpret the research studies that are available;

(5) limited attention to competitive developments (i.e., lack of in-depth competitor analysis to
discover the underlying drivers of market behavior);

(6) financial mismanagement related to cost structure management (variable and fixed costs
management, covering corporate-wide overheads, etc.), production and inventory levels, and
capacity management;

(7) not understanding the simulation's structure/environment (i.e., treating the participant's manual
in a cursory, fashion rather than something to be studied and referenced regularly);

(8) poor work ethic (hot spending enough time on the simulation); and,

(9) team mismanagement (not spending enough time thinking about and discussing team
management issues and related human resource deployment strategies and tactics).

End-Gaming Strategies and Tactics
"It's time to break camp.” i Dwight Dowdell, Accenture

Should you do anything special or unusual at or near the end of your LINKS exercise? Behave as
if the simulation will not end at any specific pre-announced quarter. Keep a long-run view and
continuously try to improve your firm's performance. Attempts to end-game the simulation can
easily be counter-productive, resulting in substantial last-minute deteriorations in hard-earned
market share, margins, and profits. Also, how do you know for sure that the simulation will really
end after a particular quarter? Perhaps there will be an unexpected and unannounced change at
the last minute, resulting in a longer or shorter simulation exercise. All in all, taking a long-run
view seems like the only sensible and prudent thing to do.

The best counsel about end-gaming is simply to manage your firm to improve its profitability
through time. You don't have to get it perfect (i.e., achieve "optimal" profits, whatever that is), but
you must improve through time. You take over a LINKS firm that is profitable as of quarter 1.
Seek to improve your firm's profitability through time ... and that time extends to and beyond the
actual end of your particular LINKS exercise.

General Advice

"The fight is won or lost far away from witnesses, behind the lines in the gym and
out on the road, long before | dance under those lights." i Muhammad Ali

Based on extensive observations of the performance of thousands of past LINKS participants,

these general suggestions and summary-advice nuggets are of well-proven value:

1 Read and re-read this LINKS participant's manual (there's lots of good stuff in it).

1 Regularly think about general business and management principles and how they might relate
to and work within LINKS.

1 You don't have to know everything about the LINKS set-top box industry at the beginning of
the exercise, but you must consistently increase your knowledge-base through time.

1 "Share toys" (i.e., work hard at sharing your useful fact-based analyses and important insights
with all members of your LINKS team). "Knowing" something important personally is only a
part of the LINKS management challenge. Exploiting that knowledge effectively throughout all
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of your LINKS team's deliberations, with and through your whole LINKS team, is the key to
harvesting the maximum ROI from your data, facts, analysis methodologies, insights, and
knowledge.

1 Get the facts and base your decisions on the facts, not on wishes, hopes, and dreams.

1 Coordinate demand and supply by continually striving to see the whole demand-chain and
supply-chain within the LINKS set-top box industry. Don't focus myopically on a single part of
the LINKS demand-chain without regard for how it relates to, and is influenced by, other
LINKS parts and to the "whole" of LINKS. The source of the "LINKS" name is the simulation's
focus on managing the interrelationships, the linkages, among all supply-chain elements.

1 Remember the Ferengi proverb (for Star Trek fans): "There is no honor in volume without
profit." Volume, sales, and market share is easy to obtain, if there are no constraints on
profitability. Profitable volume is the "holy grail" in business and in LINKS.

Postscript

"The journey is the reward.” i Steve Jobs, Apple Computer Founder

Good luck and try to have fun in LINKS. It's all about learning and, in a "learning marathon" like
LINKS, everyone can cross the finish line in a personal-best time.



XLINKS Enterprise Management Simulation [Extreme Edition] 167

Append ix: Web -Based LINKS Access

LINKS has no software to download/upload/install. Point your favorite web browser at the LINKS
Simulations website to interact with LINKS
http://www.LINKS-simulations.com
and then access the LINKS Simulati on-seiSitve pdsstxle usi ng
You'll be e -mailed your LINKS firm's passcode just before your LINKS event begins.

LINKS uses e-mail to communicate with all LINKS participants. Please ensure that your
preferred e-mail software is configured to receive e-mail messages from domains ending with:

@ChapmanRG.com  @LINKS -simulations.com  @LINKS -simulations.info

Your may wish to consult your personal information technology advisor to ensure that your e-
mail software is configured appropriately to receive LINKS e-mail from these domains.

While the LINKS Simulation Database works with al
is recommended. LINKS website access requires a Java -enabled browser.

Output Retrieval After a LINKS Round: You'll be advised via e-mail when LINKS game-run
results are available on the LINKS Simulations website. Links within the LINKS Simulation
Database permit you to access your Word doc and Excel results after a game run.

Inputs For the Next LINKS Round:  When you're ready to input decisions for the next LINKS

round, access the LINKS Simulation Database and make your input changes.

0 While any number of members of a LINKS firm may access the LINKS Simulation
Database simult aneously to fAbrowse, o0 only one team mer
new decisions. If multiple members of a LINKS firm attempt to make inputs
simultaneously, problems can arise; all decision inputs might not be saved successfully on
the LINKS server with simultaneous inputs from multiple members of a LINKS firm.

0 You may make some inputs now and others later. Only your final LINKS inputs at the input
submission deadline for your LINKS industry are included in the next LINKS round.

o0 Within the LINKS Simulation Database, current decision values are displayed on the input
screens. You only need to make changes. All LINKS decision variables are "standing
orders" and remain in effect until changed. However, you must input specific instructions
each LINKS round for ordering research studies. Otherwise, research studies will be
executed only once since "standing orders" don't exist for research studies.

o Inputs are checked for input integrity, including upper and lower bounds on permissible
numeric inputs. Invalid entries result in an error message reporting valid minimums and
maximums. And, informative messages are reported at the bottom of each web screen.

1 Save Input Changes on a LINKS input

. : g
web screen before moving to another input || Save Input Changes ||

screen in the LINKS Simulation Database.
Review reminder, warning, and
error messages reported at the bottom of the regenerated web screen after the inputs
are processed by the LINKS web server.

91 Decision Inputs Audit : To provide |

decision inputs auditing support, the
LINKS Simulation Database includes

Q_ Decision Inputs Audit |
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a Decision Inputs Audit.
Accessible on the initial login and Exit web screens in the LINKS Simulation Database,

t he Decision I nputs Audit checks a firm
and inconsistencies. This LINKS Simulation Database audit function is not an audit of
the individual gual ity of each deci si on

price of $345 is good or bad). But, possible problems are flagged for attention. For
example, forecaststhat havendt been changed since
the audit display because forecasts are normally updated every decision round.

Accessing LINKS Results Files Via a Browser on a Public Computer: Web browsers leave
Atracks o yaocesged eebipagessnlbrowser history files. If you access LINKS results
files on a public computer (e.g., in a public PC lab), others could access your results too via the
browser history.

Instructions for cleaning the cache in Internet Explorer follow. Other web browsers have
similar browser-cache cleaning protocols.

If you access LINKS results files on a public computer, follow these steps to clear
I nternet Explorerés browser history (cache):
1. Exit/close Internet Explorer after accessing your LINKS results file.
2. Re-start Internet Explorer.

a. Click on AToolsd and then Al nternet Options.

b. On the Alnternet Optionsod scr eesectionlCGheck f or
ADel ete browsing history on exito (it may

c. Click thbufiDeheterOothe fABwextiosi ng Hi storyo

d Check the fAHistoryo box on the fADelete
check).

e. Click the fADeleted button at the bottom

f. Wait until the #fekenrée-appearet Opti onso scre

g. Click the AOKO button.
3. Exit/close Internet Explorer.
These steps clear the browsing history from Internet Explorer on any computer and preserve
the security and privacy of your LINKS results files.

Br ows
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Index

Active Product?, 69
administrative overhead, 72, 87
advertising, 65
advice, 165
general, 165
team management and organization, 160
alpha, 12, 19
analysis, 6
availability perception, 120, 125

Balance Sheet, 93
bandwidth, 12, 13

bandwidth cost, 13
beta, 12, 19

calendar, 3
case studies
Amazon.com, 129
Automotive Industry Credit Financing, 68
Chrysler Minivans, 15
Cross-Docking at Wal-Mart, 39
Drive-Through Outsourcing, 56
Motorola Iridium, 17
Quake Causes a Piston-Ring Crisis For
Japanese Auto Makers, 21
Variable Pricing of Baseball Games, 61
Cash Flow Analysis Report, 94
Change in Market Share, 157
Change in Ratio of Net Income to Revenues,
155
channel decisions, 60
channels
direct, 60
major accounts, 60
retail, 60
Competitive Advantage Audit Worksheet, 164
configuration, 12
conjoint analysis, 138
consulting fees, 92
Corporate Capitalization, 94
corporate overhead, 92
Corporate P&L Statement, 87
corporate tax rate, 93

cross-docking, 39

CSR Cost/Call, 156

currency, 11

customer lifetime value (CLV), 146
Customer Satisfaction, 157

Debt/Asset Ratio, 84
decision form
distribution, 42
generate demand (1), 70
generate demand (2), 71
information technology, 82
manufacturing, 36
other corporate decisions, 86
procurement (1), 25
procurement (2), 26
product development, 18
research studies (1), 149
research studies (2), 150
research studies (3), 151
service, 59
transportation (1), 50
delta, 12, 20, 22
direct channel, 60
disposal sales, 14, 92
distribution, 37
distribution center, 37
distribution center cost, 37
distribution center, 9
distribution decision form, 42
Dividends, 94
drop a product, 69
duties and tariffs, 92

emergency procurement, 22
emergency production, 28
emergency shipper, 39, 46
emergency transportation shipment cost, 49
emergency transportation shipments, 48
end-gaming, 165
epsilon, 20, 22
evaluation, 7, 152
goal setting, 157
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scorecard, 153, 155, 156, 157, 158

Failure Rate, 156
FGI surface shipments, 49
Fill Rate, 156
financial and operating statements, 87
Finished Goods Inventory Report, 95
firm management, 159
firm name, 83
Forecast Inaccuracy, 72, 92
forecasting, 72
forecasting accuracy, 73, 75, 95
sales volume, 72
Forecasting Accuracy, 156
Forecasting Accuracy Report, 95
FYI
About Cross-Docking, 40
About The Customer Service Challenge,
53
Customer Interaction Costs, 51
Dell's Direct-Channel Strategy, 60
Marketing/Sales Ratios, 63
Outsourcing Challenges, 58
Price Cuts and Profits, 62
Supply Chain KPIs, 154
Surface Transportation Delays, 45
The Cost of Marketing Research, 113
Transportation Strategy, 45
Volume Flexibility Possibilities, 29
When Good Customers Are Bad
Cost-To-Serve Analytics, 152
Why Hold Inventory?, 28

gamma, 12, 20, 22

generate demand, 60

generate demand decisions form (1), 70
generate demand decisions form (2), 71
goal setting, 157

Historical Corporate P&L Statement, 93
hyperware, 4, 12

implementation, 6
information technology, 76
costs, 92
IT synchronization with plant-to-DC

shippers, 76
IT synchronization with sub-assembly
component suppliers, 77
Procurement Transactions Report, 78
Product Cost Report, 78
Retail Pipeline Report, 79
Service Center Statistics Report, 80
Transportation Cost Report, 81
Transportation Report, 81

information technology decision form, 82

interest payment timing, 85

interest rates, 84

introduce a product, 69

inventory charges, 92

Inventory Turnover, 156

IT synchronization with plant-to-DC shippers,
76

IT synchronization with sub-assembly
component suppliers, 77

Judgmental Sales Forecasting Worksheet, 74

KPI Worksheet, 159, 163

Ldollar, 11

learning objectives, 2
loans, 83

Loans, 94

major accounts channel, 60

management, 159

manufacturing, 27

manufacturing decision form, 36

manufacturing plant, 9

Market Attractiveness Analysis Worksheet,
159, 162

market shares, 119

Marketable Securities, 84, 93

marketing creative, 67

marketing mix allocation, 65

marketing positioning, 65
benefit positioning, 66
marketing creative, 67

markup, 61

metaware, 4, 12

Net Asset Turns, 155
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non-operating income, 92
Non-Operating Income, 94

order processing costs, 61, 92
other corporate decisions form, 86
other costs and decisions, 83

Other Decision Variables Report, 95

packaging, 12, 14
patent royalties, 15
performance evaluation, 152
goal setting, 157
perspective, 152
scorecard, 153, 155, 156, 157, 158
Performance Evaluation Report, 87
planning, 6, 159
plant capacity, 31
Plant Capacity Depreciation Tutorial, 33
Plant Investment, 94
price decisions, 61
Pricing Worksheet, 64
procurement, 27
relationship management cost, 23
replacement parts, 22
supplier selection, 21
procurement decision form (1), 25
procurement decision form (2), 26
Procurement Transactions Report, 78
product 1, 12
product 2, 12
Product Cost Report, 78
product development, 12
product development decision form, 18
Product P&L Statement, 93
product quality perception, 120, 122
production cost, 27
production shift, 28
production volume flexibility, 29
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service, 51
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firing cost, 52
hiring cost, 52
hiring limit, 53
overhead, 54
resignations, 52
salary, 51
time allocation, 54
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service decision form, 59
service operations, 53
service outsourcing, 55
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delivery, 21
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volume discounts, 20
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