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ABSTRACT

Many computer manufacturers are turning to retail sales
channels to sell microcomputers to small businesses. Through
the development and analysis of a system dynamics model of a
retail computer channel, we investigate and catalog the
efforts one computer manufacturer to establish and manage a
retail channel.

Our objectives in creating this model are three-fold:
(1) to acquire a detailed understanding of the process of the
developemnt of a retail channel for multiuser microcomputers,
(2) to generate insight into the behavior of computer retail
channels, and (3) to develop and test policies that will
enhance the growth of microcomputer sales and the retail
charnel.

Our analysis indicates that the characteristics of the
product offered for sale through computer retail stores
strongly influence sales of the product and channel growth.

In addition, the system dynamics methodology is useful for the
study of retail channels of distribution.

Thesis Supervisor: Dr. John D. W. Morecroft

Title: Assistant Professor of Manasement
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1 OBJECTIVES AND METHODOLOGY

1.1 INTRODUCTION

This thesis is the result of a field study sponsored by a
major manufacturer of minicomputers. Based in the Boston
area, Massachusetts Bay Computers (MBC) entered the computer
market over fifteen years ago. Since that time, MBC has
generated tremendous growth and become one of the leaders in
the computer manufacturing industry. With a complete line of
minicomputers, MBC recently sought to enter the market for
small, desktop computers. As a result, they announced a

family of multiuser desktop computers in 1983,

Critical to the success of any entrance into a new market
is the development of a channel of distribution. Although all
of MBC's current channels of distribution are appropriate for
selling and distributing MBC's new desktop product, not all
channels are appropriate for serving all market segments. MBC
management believes that their current distribution methods
would leave them without a way to reach the small businessman.
Therefore, MBC management decided to recruit a network of
independent computer retailers to carry the MBC line of small
computers; however, MBC has begun to develop their retail
channel with a product that differs greatly from many of the

products traditionally sold through computer retail stores.



1.2 CLIENT AND PROBLEM DESCRIPTION

MBC's desktop computers are aimed at a number of markets:
technical/industrial automation, small businesses, office
automation, distributed data processing, computer aided
manufacturing, computer aided design, and personal automation

and productivity improvement.

Just as the target markets for these small computers
differs, so do the methods used to sell these small computers
to the end user. Depending on the characteristics of the end
user and the likely size of an order, these small computers
can be sold by the manufacturer's direct salesforce, through
value added resellers (VARs) or original equipment
manufacturers (OEMs), through industrial electronics
distributors (IEDs), through a manufacturer-controlled
telemarketing system, or through a network of independent
computer retailers recruited to carry MBC's small computers.
Not all of these marketing channels carry the complete line of
desktop computers. For example, the lowest end model is sold
through all channels except the IED in order to prevent price
competition among the various channels serving the small

business market.

In February of 1984, MBC's effort at developing a dealer



network was only five months old. MBC believes that the
development of a presence in computer retailing is important
for several reasons. First, the retail market hold the
promise for substantial growth for the company.
Traditionally, MBC serves businesses that purchase
minicomputers through the manufacturer's direct salesforce.
Small businesses and individuals, who do not need the power of
a minicomputer, are a large market for computers that MBC's
competitors are only beginning the develop. Although desktop
computers are much less expensive that minicomputers, and
consumers in this marketplace generally only purchase one or
two computers, the sheer number of consumers in this market
make it attractive to MBC. Second, small computers provide a
point of entry into the rest of MBC's product line. MBC
computers are fully upward compatible, allowing the small
businessman who uses MBC computers to improve his data
processing system easily as his business grows. Many of MBC's
competitors offer a complete family of computers. MBC may be
at a disadvantage without a small cocmputer as a point of
entry. With hardware costs falling rapidly, more and more
businesses are converting to automated data processing at
earlier stages in the growth of their business. As computer
prices fall, younger firms can afford computers. To capture
businesses in the early stages of their development, and
thereby have the opportunity to serve them throughout their
lifecycle, MBC may need a low-end product. Third, the

development of a retail sales channel for MBC's microcomputers



holds the promise of reduced selling expenses. MBC's
traditional methods of selling -- through a direct salesforce,
or through VARs who often employ their own salesforce -- are
becoming more and more expensive. With the cost of hardware
falling steadily, profit margins may be eroded. Desktop
machines, with an average price of around $10,000, are unable
to support MBC's traditional methods of selling. Fourth, a
presence in the retail marketplace would be necessary to
support the introduction of any new MBC products aimed at the
current market for personal computers. The majority of
systems costing less than $3,000 are sold through retail
stores. To effectively compete in this market, MBC would need
some retail method of distribution. Finally, competitor
actions may be creating pressure for entry into the retail
sales channel. 1IBM, Apple, and Digital already have
established a significant presence in the retail marketplace,
and that presence is improving sales of their products through
all channels. To avoid being effectively shut out of the low
end of the computer market, lNBC management may view the

development of a retail sales channel as essential.

MBC's desktop computer differs from most of the computers
sold through computer retail stores. MBC's computer has true
multiuser capability, while most computers sold through retail
stores are designed for a single user. Although many single
user computers can be networked together to give the

appearance of a multiuser system, networks are not truly
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multiuser in that two users cannot perform operations on the
same file at the same time. This added capability of MBC's
computer makes it more expensive than most computers sold
through retail computer stores. In addition, these added
capabilities give MBC's multiuser microcomputer a definite
business focus. While many of the microcomputers manufactured
by MBC's competitors are used in both the home and the office,
MBC's multiuser capability really has no place in the home or
with the professional interested in only a single user system.
MBC's multiuser capability and definite business focus make it
more difficult to sell through retail stores than many of
MBC's competitors' products. In addition, the added
complexity of the multiuser capability and the software needed
to take advantage of the multiuser capability makes MBC's

microcomputer more difficult to support.

1.3 OBJECTIVES

This study differs from many consulting projects in that
MBC has no specific complaint or well defined problem
concerning the development of the retail channel for their
multiuser microcomputer. Instead, their interests are more
exploratory. Without a long history, the retail channel's
behavior is unknown. Still in its early stages of
development, the MBC dealer network gave no indications that
problems were beginning to arise. Therefore, rather than

address a particular pattern of complaints, we seek to
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approach this proiect from a descriptive rather than a
normative viewpoint. 1Instead of describing what should be
done, we are interested in describing what is being done, and

how those actions will affect MBC's future.

In a broad sense, our objectives in this study are to
develop an understanding of the process of the development of
a retail channel for multiuser microcomputers, and through a
fresh perspective, help to generate insight into the
ramifications of the development of a retail channel for MBC.
These broad objectives will be discussed in greater detail in

the following three sections.

1.3.1 ASSUMPTION DEVELOPMENT AND TESTING

One of the primary methods we use to gain an
understanding of a computer retail channel is to elicit,
develop, and test assumptions concerning computer retailing.
At MBC, managers hold particular beliefs about their product,
the market for small business computers, and the climate in a
computer retail store. We seek to explicitly express those
assumptions in some comprehensive form. In short, we hope to
develop a framework for thinking about MBC's development of a

network of retail dealers for multiuser microcomputers -- a
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framework that encompasses a broad range of managerial
assumptions about the future of the marketplace, the nature of
MBC's product, the nature of the competitors' products, the
attitudes of the computer retailing community, the support of

software vendors, and the reactions of consumers.

By expressing all of these related assumptions in a
single forum, we hope to be able to examine the long term
implications of policies based on these assumptions. For
example, we hope to examine the effect of the introducticn of
a multiuser product in a retail channel dominated by single
user systems. We hope to understand the implications of MBC's
commitment to recruit dealers dedicated to servicing their

products.

By examining the long term implications of MBC's method
of developing a retail channel, we also hope to be able to use
our understanding of their retail channel to comment on their
marketing efforts in other areas. For example, with a clear
understanding of the operation of the retail channel, we hope
to be able to discuss possible interactions among the retail,
direct sales, industrial electronic distributor, and OEM
channels. In addition, an understanding of the development
and operation of the retail channel may enable us to discuss

the timing of MBC's decision to develop a retail channel.
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1.3.2 POLICY DEVELOPMENT AND TESTING

In éddition to developing an understanding of the growth
of the retail sales channel, we also hope that our
investigation will lead to the design of policies that will
enhance the growth of the retail network, and sales of the MBC
product through the retail channel. By making explicit
managerial assumptions about computer retailing, we seek to
identify variables and actions to which the retail channel is
most sensitive. Having identified sensitive variables and
actions, policies could be designed to influence the behavior
of channel members in a desired fashion. For example, if our
investigation are to reveal that the multiuser computer was
difficult to sell through the retail channel, the
effectiveness of several policies aimed at making the sale

more simple could be tested.

Beyond the design of policies, we are interested in the
systematic testing of policies. Policy testing is useful for
two reasons. First, by testing policies, the uncertainty
surrounding the introduction of policies can be reduced.
Second, policy testing serves to improve managerial
understanding of the arena in which they operate. If, after
careful testing for example, policies fail to produce the
desired effects, the diagnosis of that failyre can improve a

manager's understanding of the business system, and
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consequently, the design of future policies.

1.3.3 ITEMS BEYOND THE SCOPE OF THIS STUDY

Having described our objectives, it may be useful to
describe issues that are beyond the scope of this
investigation. We are not interested in optimizing the
efficiency of MBC's retail channel structure, or designing the
appropriate channel for MBC's product, although we may be able
to comment on these topics. Instead, we are interested in the
consequences of MBC's decision to enter the retail market for
microcomputers, and the effects of policies designed to help

their entry be a successful one.

1.4 METHODOLOGY
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1.4,1 SIMULATION MODELING OF MARKETING CHANNELS

Marketing channels are often exceedingly complex business
systems. Channels are usually composed of several separate
institutions spread out over a large geographic area. 1In
general, members of marketing channels are not all members of
the same business organization. As such, the flows of
information between members are often restricted, colored, or
delayed. 1In addition, marketing channels are usually so large
that they are beyond the control of any one individual or

company, creating complex coordiration problems.

Given their complexity and opaqueness, marketing channels
lend themselves to simulation modeling. In general, through
simulation modeling, the modeler strives to develop an
understanding of the system being modeled. For example,
simulation can help a good channel manager understand his
success. "A seasoned manager may already know which
particular actions work, and which do not work. What that
manager really requires is a more thorough understanding of
how the channel functicns, i.e., why particular actions work
and why other actions do not. Just as the experienced
engineer gains additional insight from theoretical physics,
the experienced manager gains additional insight from

theoretical marketing." !
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Simulation studies can generate insight into the workings
of a system through several mechanisms. First, a model forces
managers to separate the relevant from the irrelevant. For
example, in constructing the MBC retail model we originally
focused on the implications of a decision to sell MBC's low
end model through both the retail channel and the IED channel.
Upon reflection, this issue seemed tangential to the workings
of the dealer system. Competition from other channels can
affect the behavior of the retail channel, but is not central
to it. Our modeling effort directed our attention to those

forces most central to the behavior of the retail channel.

In addition to focusing thoughts, a simulation model
forces managers to make their assumptions explicit. 1In
building a simulation model of a marketing system, Amstutz
noted that "one of the first benefits to accrue from the
development of a simulation system is the systematic testing
of management conceptions of the environment in which they
operate...management must make explicit the often implicit
models on which their decision making is based." 2 In
addition, simulation requires managers to identify and choose
elements or variables that they feel are most influential in
the behavior of the system. When developing parameters for
the retail model, for example, MBC managers were asked to rank
the importance of corporate advertising, dealer sales, and the
presence of the retail network in influencing MBC's corporate

market presence. Building the simulation model required
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managers not only to think about the variables influencing
their presence in the market, but to think about the

importance of each variable.

System simulation can be suggestive of problems that have
yet to occur. This may be of particular advantage when
simulation models are used to support the development of new
programs. In undertaking this modeling project, we hoped that
our model would give MBC some idea of how they can expect
their retail channel to develop. With an understanding of how
a retail channel develops, system models can become a simple

way to test a variety of management policies.

Given the congruence between the advantages of system
simulation modeling and the objectives of our investigation of
MBC's development of a retail channel for multiuser
microcomputers, simulation modeling seems to be an appropriate
method of investigation. In general, simulation studies are
conducted in the following stages: (3) development of a
qualitative description of the market system to focus the
modeling effort, (2) definition of the major relationships,
subsectors, and patterns, (3) refinement and quantification of
those relationships, and (4) testing and generation of
managerial insight. As will be explained in the model
description in Chapter 4, our modeling project followed these

steps.
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1.4.2 SYSTEM DYNAMICS MODELS

. -

System dynamics models are simulation models based on
"the application of feedback control systems principles and
techniques to managerial, organizational, and socioecononic
problems.” © System dynamics studies are concerned
principally with the development of an understanding of the
forces in a system that influence the stability or growth of
the system. A system dynamics study looks at behavior that is
structurally determined over time. In other words, system
dynamics studies are concerned with behavior that is
internally generated and needs no influences from outside the

system boundaries.

System dynamics modeling is an appropriate system
simulation technique given the objectives of our study with
MBC. First, the flexible nature of system dynamics modeling
allows us to easily translate MBC's descriptions of the
operation of computer retailing into the simulation model run
on the computer. Our interest is in understanding the
development of the retail channel from the perspective of MBC.
Therefore, any simulation technigue to be used must preserve
and represent their perceptions of computer retail channels.
Second, the isystem dynamics methodology provides a clear way
of thinking through complex issues. 1Its reliance on feedback

loops and explicit representation of ideas in mathematical



equations forces discipline on the thinking of both the
modeler and the mangers providing verbal descriptions to the

modeler.

19
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1.5 NOTES

1. ~Abel P. Jeuland and Steven M. Saugan, "Managing
Channal Profits," Marksting Science, vol 2, Summer 1983,
2“1.

2. Arnold E. Amnstutz, Computer Simulation of Competitiva

Market Responsa2, (Cambridge, MA: MIT Press, 1957), 440.

3. Eiward B. Roberts, "System Dynamics--An Iatroduction,"
in Managerial Applications of System Dynamics, Edward B.
Roberts, Ei., (Camnbridge, MA: MIT Press, 1973), 3.
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2 REVIEW OF MARKETING AND MODELING LITERATURE

2.1 INTRODUCTION

The marketing literature on the managerial aspects of
channel development is fragmented. No comprehensive body of
literature describes or catalogues the process of the
. development of marketing channels. Although there is a great
deal of literature on marketing channels, by and large the
body of literature is abstract and theoretical. As such, the
marketing literature offers little practical guidance to the

manager interested in influencing a channel's development.

Despite the dearth of directly applicable literature,
there are four areas of the marketing and modeling literature
that are of interest. Papers discussing general market
diffusion processes lay the groundwork for an understanding of
our model of the development of a retail channel.
Descriptions of channel development and evolution provide a
view of how others see the process of channel development.
The literature on channel design reviews the issues
surrounding the task of organizing and designing marketing
channels. Finally, simulation studies of marketing channels
demonstrate the value of computer modeling in channel design

and management.
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2.2 DIFFUSION MODEL LITERATURE

The marketing literature describing diffusion processes
is of interest because our model of the development of a
computer retail channel is based on the principles of
diffusion. ' Diffusion models are frequently used by
marketing scientists to describe the process of product
adoption or innovation adoption. The development of a retail
channel for computers can be viewed as a diffusion process
analogous to the diffusion processes at work in the
introduction of new products. In essence, the manufacturer of
a computer is trying to sell the prcduct to retailers. As
such, the processes that govern the adoption of new products
in the marketplace as a whole can also govern the adoption of
new products by segments of the marketplace -- in this
instance, by the computer retailing community. 1In addition,
the development of the retail channel for computers can be
viewed as the interaction of two diffusion processes. The
marketplace may adopt computers through a diffusion process.
In turn, the rate of acceptance of computers in the
marketplace affects the adoption of computers by computer
retailers. In this sense, the development of a retail channel
for computers can be viewed as a series of diffusion
processes, one nested within the other, and each dependent

upon the other.



23

In general, diffusion models represent the spread of an
innovation or product through an given population as a
function of both the size of the population and time. The
general structure for diffusion models was developed through
work in the medical and biological sciences. Attempting to
describe the movement of disease through a population,
researchers formulated equations that describe the size of the
sick population as a function of the susceptible population
and time. Recognizing the similarity between the spread of
new products and the spread of disease, marketing researchers
altered the biological models to describe the spread of new
products from manufacturers to users. In addition, much of
the marketing diffusion research has focused of the role
diffusion plays in the development of the product life cycle

curve. 2

The basic structure of diffusion models rests cn the
assumption of three states of a market. F¥irst, customers
exist in the untapped market, which represents the total
number of customers in the marketplace less those customers
classified as potential customers. Second, potential
customers are those customers susceptible to adopting a new
product. Finally, the current market represents all potential
customers who have purchased the product. The rate of
transition of customers between states depends on innovation
and imitation. Some customers are innovators, and movelto

adopt new products without waiting to see if a new product
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becomes popular. Other customers adopt new products only
after some segment of the population has already adopted the

product. These customers are imitators. 3

The first comprehensive development of a diffusion model
for new product adoption was developed by Bass. “ Altbough
other researchers had hypothesized the existence of both the
imitation and innovation effects, Bass was the first to
include both effects in a single model of new product
adoption. His model used mass media communication and
word-of-mouth communication as the principle mechanisms by
which customers transfer from one market state to another.
Like many of the early models of diffusion of new products,
Bass assumed that the number of potential customers was fixed

over time.

Bass' work has been criticized for being too theoretical.
Because specific marketing programs, such as advertising
campaigns or price relationships, are not explicitly
represented in Bass' model, many marketing researchers
believed this model to be of little use to mangers. As a
result, a number of extensions of Bass' original product
diffusion model have been proposed and tested. By and large,
these extensions do not alter the original structure of Bass'
diffusion model, but instead argue over the magnitude,
location, and existence of the effects of various marketing

programs. S5 For example, Bernhardt and Mackenzie develop six
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theoretical models designed to remove or ameliorate the

restrictions of the Bass model. €

Mos£ of the extensions of the Bass model have centered on
the inclusion of marketing decision variables in an effort to
make diffusion models more useful to the practicing manager.
For example, Robinson and Lakhani developed a diffusion model
that incorporated the effects of price changes on the product
adoption process. 7 Specifically, Robinson and Lakhani
hypothesize that changes in price affect only the rate of
imitation. The value of a change in price in terms of
increased sales of a new product depends not on the size of
the potential market or the rate of adoption by innovators,
but on the strength of the price effect and the strength of

the imitation effects at work in a market.

In contrast, Horsky and Simon argue that price changes
affect the size of the potential market rather than the rate
of imitation. 8 They argue that as more and more consumers
adopt a new product, the cumulative volume of production will
increase. Along with increased volumes of production come
declining production costs as a result of learning and
experience effects. Declines in price accompany declines in
production costs, thereby bringing the new product into the
budget set of a larger segment of the untapped market. In
addition, Horsky and Simon argue that advertising does not

affect imitators but affects innovators instead. As such,
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managers should launch new products with large advertising
campaigns in order to accelerate the product diffusion

process.

In response to the work of others such as Robinson and
Lakhani, and Horsky and Simon, Bass recently developed a model
that allows marketing variables to influence the rate of
adoption. 9 Bass merges the theory of experience curves with
his original model of product diffusion to incorporate the
effects of changing prices on product diffusion. He argues
that price changes affect product diffusion through the price
elasticity of demand, and that these changes affect adoption

through both imitation and innovation.

Other studies have incorporated marketing variables other
than price into basic diffusion models. For example, Lilien
and Rao include the effects of personal selling on the
innovation effect in their study of the adoption of new drugs.
10 peterson and Mahajan have included the effects of other
products in their work on diffusion models. '' Recognizing
the new products do not exist in isolation, Peterson and
Mahajan examine four types of product relationships and the
effect those relationships can have on product adoption. They
examine products that are functionally independent but display
synergies in adoption, complementary products, contingent

products, and substitute products.
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Extensions of diffusion models haQe also argqued that the
size of the potential market should be dynamic instead of
static. Dodson and Muller, for example, argue that marketing
variables act to increase the size of the potential market
rather than the rate of adoption by the potential market. '2
They believe that both advertising and word-of-mouth effects
act to move customers from the untapped market into the
potential market. As such, marketing managers are attempting
to promote consideration of the new product rather than trial
of the new product. In a similar vein, Mahajan and Peterson
have developed a dynamic model of product diffusion. 13
Mahajan and Peterson's model allows the number of potential
adopters to be a function of "all relevant exogenous factors
-- both controllable and uncontrollable -- affecting" the
population of potential adopters. "Examples would include
socio-economic conditions, social system population increases
or decreases, government actions, marketing efforts and the
like." Mahajan and Peterson see their work as important for
two reasons. First, the development of dynamic diffusion
models should allow for better prediction of diffusion
processes. Second, the development of dynamic models may
permit a more detailed and rich explanation of diffusion

processes.

Further extensions of the basic diffusion models need to
be undertaken with respect to time and space and their effects

on the diffusion process. For example, Brown has completed
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work in geography on the effect of distribution on the
diffusion process '4, but as of yet, little work has been done
on the effect of distribution on diffusion in the marketing
field. in addition, implicit in Brown's work is the
assumption of the existence of a distribution network.
Therefore, additional work on the diffusion of distribution

systems must be done.

The marketing literature on diffusion processes, then,
seems to be focused on the introduction of new products and
the effect changes in price and advertising can have on
diffusion. The idea than channels of distribution can be
described through a diffusion process does not seem to have
surfaced. 1In addition, the diffusion literature does not seem
to have evolved to the point that nested diffusion processes
have been studied. 1In fact, the bulk of the work on diffusion
in marketing can be described as a series of "individual
efforts...to incorporate only one variable into the model;
and different arguments have been made to incorporate the same
variable either in the coefficient of internal influence, or
the total number of potential customers."” '5 Mahajan and
Peterson conclude: "Most importantly, it is necessary to
deliberately build into the models the impact of marketing
variables. Although attempts to include price and advertising
[have been made], there remains a woeful lack of

accomplishment in this domain." 'S
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2.3 CHANNEL DEVELOPMENT AND EVOLUTION LITERATURE

TheAliterature surrounding the development and evolution
of marketing channels is largely descriptive. One of the
seminal works in the development of marketing channels was
penned by Bucklin '7, By traceing the development of
marketing channels, Bucklin derives some general principles
concerning the development of channels. For example, Bucklin
sees marketing channels as largely evolving out of economic
necessity. Chain stores have developed because they offer a
number of economic advantages over atomized stores. Chain
stores have improved bargaining power over manufactures by
vircue of their size, they enjoy the efficiencies that
accompany multiple stores, and chain stores are generally more
efficient in the performance of wholesale and other functions

as a result of their increased size. '8

In addition to work in channel development, Bucklin's
work has also been instrumental in the development of a theory
of channel structure. '9 Bucklin argues that customer needs
spur the development of marketing channels, and that channels
are structured so as to best fulfill those needs. Marketing
channels provide four basic services to customers: spatial
convenience, advantages of lot size, improved waiting or
delivery time, and product variety. The demand for these four
services combine with the abilities of channel members to

develop a channel structure that provides these services to
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the satisfaction of both the customer and the channel members.
While clearly explaining the development of channels and
channel structures, Bucklin's work is of little value to the
practicihg manager. Bucklin says little about how to manage

the development of a marketing channel.

Guiltinan, in the course of developing a comprehensive
theory of channel evolution and development, wrote an
effective summary of the marketing literature on channel
evolution and development. According to Guiltinan, the bulk
of the channel development and evolution literature can be
summarized by four forces that influence channel development:
constraints on evolutionary behavior, changes in distributive
institutions, charges in the allocation of functions, and

relationships among channel members. 2°

Having summarized the four forces that the marketing
literature claims influence channel structure, Guiltinan
complained that the marketing literature on channel evolution
and development was fragmented. Although many authors have
dealt with evolution and development issues, no comprehensive
theory of channel evolution has emerged. 2' In response,
Guiltinan proposed a five stage model of channel evolution.
His theory argues that change in marketing channels is not a
natural evolutionary process. Instead, "changes in the
structure of a given channel can be explained by changes in

the strategic distribution objectives of key channel members.”
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A summary of Guiltinan's model is presented in Exhibit 2.1.

STAGE

I. CONTACTUAL/

PRIMARY SOURCE OF
INFLUENCE OR POLICY

PRODUCE CHARACTERISITCS

ILLUSTRATIVE
POLICIES

M-W-R CHANNEL

COMMUNICATION LITT1LE DIRECTION
11 .COVERAGE/ INSTITUTIONAL EFFECTIVENESS| INTENSIVE DISTRIB.
CAPACITY IN REACHING CUSTOMERS MULTIPLE BRANDS

III. CONTROL

MEMBER RELATIONSHIPS AND
MARKETING POLICIES

FRANCHISING
EXCL. DISTRIBUTION

IV. COST ECONOMIC EFFICIENCY VOLUNTARIES

COOPERATIVES

V. COOPERATION/ ACCESS TO CAPITAL VERTICAL
CONSOLOLATION INTEGRATION

GUILTINAN'S MOIEL OF CHANNEL EVOLUTION
EXHIBIT 2.1

2.4 CHANNEL DESIGN LITERATURE

The literature focusing on the design of marketing

channels deals with the decisions surrounding the organization

of the marketing channel.

Questions regarding channel length

and efficiency of various structures, the types of middlemen

to be used, and the degree of market exposure for the product

are addressed here.

23 Much of this literature is addressed

to the practicing manager, but focuses on solving specific

problems related to channel design rather than addressing the

issue of management of the development of a marketing channel.

For example, the issue as to which types of middle men to use

L3 .




32

has received a good deal of attention. Kotler discusses a
number of techniques for determining the appropriate
middleman. 24 His weighted factor score method has the
channel hanager rank and weight the five factors of most
importance in considering alternative distribution strategies.
A weighted score is calculated for each distribution
alternative, and the strategy that performs best is chosen.
Kotler also discusses use of the hierarchical preference
ordering method for choosing distribution strategies. A
minimum performance level for each factor is set, and
distribution strategies that fail to meet minimum performance
requirements are eliminated. Finally, Kotler suggests using
simulation as a method of choosing from among alternative
forms of distribution. The costs and benefits of each
-distribution alternative are simulated over time, and the most
profitable channel is chosen. Kotler's simulation is static

in that all variables are determined exogenously.

In short, the channel design literature, vhile addressing
many of the day-to-day problems faced by marketing managers,
does not seek to develop a detailed understanding of the
workings of marketing channels, or assist the manager in the

long-term development of marketing channels.
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2.5 SIMULATION MODELING AND MARKETING CHANNELS

Simulation modeling of marketing channels can be useful
to the practicing manager becauce simulation requires "a
mathematical description of logical channel relationships."”
25 uynfortunately, most of the simulation models of marketing
channels focus on channel efficiency and management (for
example, Kotler), rather than the management of channel

evolution and development.

The first simulation model of a marketing channel was
developed by Forrester. Forrester's model described the flows
of goods and information among manufacturers, wholesalers,
distributors, retailers, and the market. Focusing on swings
in production and inventory levels, Forrester clearly explains
characteristic swings in inventory levels and their effects on
production and distribution policies. 2 Forrester's model,
however, says nothing about the development of marketing
channels. Balderston and Hoggatt developed a model of the
lumber industry distribution process. They focus on an
optimal channel structure, but do not describe the evolution
of channels toward that structure, or how managers can affect
the development of the channel. 27 Amstutz developed a
simulation model of distribution channel systems in order to
evaluate changes in marketing strategy und=r existing channel
structures. Changes in consumer behavior in response to

changes in marketing strategy affected channel demand, but
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changes in channel demand did not affect the channel structure
or size. 28 Amstutz's model is complete and realistic in that
it allows some interaction between the market and the channel.
Unfortunately, it relied on such an extensive database that

its use was impractical.

Three system dynamics simulation models have sectors that
are of interest here. Forrester's market growth model
describes the process by which a firm's direct salesforce
channel grows. 2° Forrester sees the development of the
direct salesforce channel as the instrument of growth in many
markets. He notes that "salesmen book orders...which generate
revenue which produces the sales budget which permits hiring
still more salesmen. In short, salesmen produce revenues to
pay for the further expansion of the sales effort.” 39 To
Forrester, the evolution of the direct salesforce channel is
both a cause and a consequence of the success of the firm.
Forrester's model is interesting because its salesforce sector
can display many of the properties of the diffusion models
discussed earlier. Nevertheless, his salesforce model is not
direcfly applicable to the development of a retail channel.
Forrester's focus is on the development of firms and markets,
as opposed to the development of retail channels. As such,
his model, while providing an interesting explanation for the
development of some types of marketing channels, does not
offer much insight to the manager interested in developing a

retail channel. 1In addition, all decisions with respect to
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the development of the salesforce channel are within the
control of the firm. No competition for salesmen, for
example, is represented in Forrester's model. Therefore, it
is not directly analogous to a manufacturer's attempts to
develop a retail channel in an environment where there is

competition for the retailer's attention.

Of more direct interest is a model of an apparel company
by Roberts. 3! Roberts' model contains a retail sector in
which retailers choose to carry or discontinue an apparel
manufacturer's line based on the retailer's attitude toward
the performance of the apparel manufacturer's line. From the
retailer's perspective, Roberts' has modeled the development
and evolution of the retail channel. Roberts' focus, however,
is not on the development and performance of the channel, but
rather on the performance of the apparel manufacturer as a
whole. The performance of the retail channel plays but one
role in the performance of the manufacturer, and as such, the
retail channel receives little attention. Managers interested
in managing the development of a retail channel receive an
interesting perspective on channel growth, but because
Roberts' focus is on the company rather than the channel,

Roberts' has little to offer the channel manager.

Finally, a recent model by Morecroft incorporates many of
the principles of diffusion into an examination of the market

for automated storage and retrieval systems. 32 Not squarely
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examining channel development, Morecroft's analysis of the
automated storage and retrieval market relies on a diffusion
model in which the rate of growth of sales is influenced by
industrylreputation and sales effort. His representation of
the salesforce, while not the focuss of his work, provides an

interesting example of the interactions between product

diffusion and channel growth.
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3 SMALL-BUSINESS COMPUTERS AND COMPUTER RETAILING

In this chapter we provide background on both the small
business computer market, and small computer retailing. We
identify several trends that will influence the futures of
computer retailers and the manufacturers of products handled

by computer retailers.

3.1 SMALL-BUSINESS COMPUTER MARKET

Small business computers travel under many names.
Microcomputers, personal computers, and minicomputers are but
a few of the terms used to describe small stand-alone
computers used for a variety of small business applications.
For our purposes, we will use a modified version of the
Dataquest's definitions of smazll business computers. Exhibit

3.1 displays Dataquest's definitions of computer systems.

EXHIBIT 3.1
e ‘
COMPUTER |HOME PERSONEL | VERY SMALL LARGE MAINFRAME
TYPE COMPUTER | COMPUTER | SMALL BUSINESS | BUSINESS
BUSINESS
PRICE $100 $1-5K $5-30K | $30-80K | $80-300K| $300K

Dataquest defines computer systems by price, and as such,

these definitions are appropriate for use in this analysis
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because small businesses typically choose their system based
on price rather than industry nomenclature. Our interest is
in the small business microcomputer segment of the computer
market, this segment defined as systems costing between $3,000

and $20,000.

The small business segment of the personal computer
market is large and growing. Shipments of personal and small
business computers totaled over $5 billion in 1882. Although
not all of these computers were purchased by small businesses,
small business represents a significant growth opportunity for
manufacturers of small computers. Table 3.1 displays the

market potential for business systems in the United States.

MARKET POTENTIAL FOR BUSINESS SYSTEMS

(U .S. - 1980)
BUSINESS REVENUE RANGE $100K-$ 500K $500K-$1M
NO. OF BUSINESSES 2,000,000 330,000
TOTAL ANNUAL REVENUES $420B $230B
AVERAGE REVENUE $210K $700K
DP PURCHASING POWER
PCT. ANNUAL REVENUES 1-3% 1-3%
DOLIAR RANGE $1,000-$5,000 $5,000-$30,000
AVERAGE $2,100-$6,300 $7,000-$21,000
TABLE 3.1 Source: DATAQUEST

Given that our segment of interest is defined by machine
price, approximately 2.3 million small.businesses are in the
potential market for small business computers costing between
$3,000 and $20,000. Of these 2.3 million businesses, only

about six percent have already purchased a computer.
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Therefore, small business computer systems represents a large

and as of yet undeveloped market.

The grcwth of the small business system market should be
rapid. A recent survey conducted by Time Magazine estimates
that small business computer use will increase by 47 percent
in 1984, with the bulk of that growth coming from companies
with fewer than twenty employees. '. Over the longer term,
growth in the small business computer market should be equally
spectacular. For example, Future Computing, a computer
industry market research firm, estimates that the personal
computer market will quadruple between 1982 and 1987, growing
from $4.4 billion to $18.5 billion in retail sales. Sales to
small businesses will grow from $2 billion in 1982 to $6.6
billion in 1987. 2 Dataquest is equally optimistic,
predicting that the small business segment of the computer
market will grow at an annual rate of 33 percent between 1982
and 1987 -- a rate that far exceeds the computer industry
average of 18 percent. Under any circumstances, the rate of
growth of the small business segment of the computer industry

should be large.

The size and potential of the small business computer
market has not escaped the notice of computer manufacturers.
Hundreds manufacturers offer microcomputers for small business
use 3., These computers are coupled with software packages to

offer solutions to a variety of small business problems.
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General accounting, spreadsheet, and personal automation and
productivity packages are the most popular packages with small
businesses, although many small businesses also use software
that has been developed especially for their business or

industry.

Small business computers are sold to end users in a
variety of ways. Most small business computers are sold
through one of the following six channels:

(1) Manufacturer's Sales Force: A manufacturer's sales
representative makes a face-to-face call on the small business
owner. Personal contact between the sales representative and
the small businessman is maintained throughout the sale.

(2) Business Computer Centers: Potential customers are
invited to visit a special center established by the computer
manufacturer. At the center, potential customers are shown
business computer products. The sales pitch is kept very
low-key.

(3) Original £quipment Manufacturers (OEMs) or Vaiue
Added Resellers (VARs): Typically small systems houses, VARs
combine hardware and customized software to reach vertical or
specialty markets.

(4) Retail Stores: Retail stores serve both the consumer
and the business market through a variety of store types.
Manufacturer owned stores carry a single brand of computer.
Independent computer stores and independent computer store

chains carry several brands of computers, and may specialize
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in serving the business market. Department stores typically
carry a number of brands aimed at the home computer market.
Office Product Dealers carry a wide variety of office products
and supﬁlies of which computers are only one.

(5) Mail Order Houses: These houses may carry a variety
of lines, but offer no sales counseling or support, and as
such are not well suited to the small business market.

(6) Industrial Electronics Distributors (IEDs): 1In
addition to computers, IEDs carry a variety of electrical
components, parts, and systems. Although typically serving
OEMs, some JEDs sell directly to the end user, but, like mail
order nouses, offer no service or support. As such, the IED

is not suitable for the first-time computer buyer.

Although retail sales is only one of six channels of
distribution of small business computers, it is the most
important of the six in terms of dollar volume. Exhibit 3.2
explains how small business computers reach their users.
Independent and franchised retail stores accounted for nearly
one-half of the dollar value of sales of small business
computers in 1981. Future Computing predicts that computer
retail stores will sell over one half of the §$12 billion of

personal computers sold this year 4.

All indications are that computer retailing will remain
an important sales channel for small business computers.

There are approximately 2,000 to 2,500 computer retailers in
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PERCENTAGE OF DOLLAR VALUE PASSING THROUGH DISTRIBUTION CHANNELS IN 1981

EXHIBIT 3.2
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the United States, 5 with their ranks growing to 6,000 to
7,000 by 1988. 1In total, computer retailers coulcd sell $30

billion in 1988 €.

One of the primary computer markets served by computer
retail stores is the small business market. According to a
recent survey of small businesses that use computers, "retail
computer stores were the most common source of computer
acquisition, followed by direct purchase from the
manufacturer." 7 Not only do small businesses rely on
computer retailers, but computer retailers rely on small
businesses for a large fraction of their sales volume. Table
3.2 shows the faction of total sales in computer retail shops

sold to small businesses. Over forty percent of all computer

PERCENTAGE OF RETAIL SALES TRACEABLE TO SMALL BUSINESSES
100% 75-100% 50-75%  25-50%  10-25% «10%

RETAIL
COMPUTER L3.1% 18.8% 8.8% 15% 13.8% 2.5%
STORES

TABLE 3.2

retail stores serve small businesses exclusively, and nearly
70 percent of all retailers rely on small businesses for at

least one half of their sales. 8

Although computer retailers ccme in all shapes and sizes,
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thé average computer retailer can be described by sales volume
and profit margins. A 1981 survey of computer retailers found
that retailers averaged 26 percent profit on sales of
computers and computer related materials. ° In 1982, computer
retailers' gross margins ranged from 14 to 25 percent, with
store sales averaging $1.5 million. Under any circumstances,
these margins are well below the 30 percent margin other
specialty retailers earn on average. '© Annual store sales
vary greatly, with computer retailers doing anywhere between
$50,000 and $25,000,000 worth of business each year. Table
3.3 displays a distribution of computer retailers by annual

sales volume.

ANNUAL RETAIL SALES

$100K $100-$500K $500K-$1M  $1-$10M $10-$50M

RETAIL

COMPUTER 18.8% L5 16.3% 18.8% 1.3%
STORES

TABLE 3.3

The varieiy of computer retailers notwithstanding,
computer retailing will become a more powerful force in the
small business computer. industry. As computers become more
powerful, less expensive, and smaller, the role of the
retailer is changing. "The original way of selling directly
through a company's own sales force still plays a dominant

part, as do sales through OEMs or systems houses. Other
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marketing avenues, such as retail stores, distributors, and
specialty stores, are taking on greater importance with the

proliferation of rewer systems." ''

The power of the retail force in the computer industry
should not be underestimated. Some observers see the retail
channel of distribution as holding the key to industry
survival. Crowded retail channels, for example, may be
limiting the industry's growth rates. "If newcomers into this
expanding industry are to prosper two changes are needed: new
ways of selling and a bigger profit for the retailers.” '2 In
fact, the true test of survival in the personal and small
business computer markets may lie not in pleasing the

consumer, but in pleasing the retailer. '3

The next five sections of this chapter will discuss many
of the forces acting upon the computer retailer as he enters
the small business computer market, and how those forces will

affect the way the retailer does business.

3.2 COMPUTER RETAILING AND VERTICAL MARKETS

Business computer applications are typically divided into
two groups: horizontal market applications and vertical
market applications. Horizontal market applications are
driven by horizontal market software -- that is software that

has broad appeal to a large number of business users. For




example, general ledger accounting packages, spreadsheet
packages, and word processing packages are popular horizontal
software applications. Vertical market applications, on the
other hand, are targeted at a more narrow segment of the
business market. Packages designed for use in physicians'
offices, engineering laboratories, or pharmacies are examples
of vertical market software. Although small businesses have
use for some horizontal applications, a large fraction of the
small business market is interested in vertical applications
that have been designed specifically for their business or

industry.

The traditional methods of selling vertical market
applications to small businesses are so expensive that
hardware manufacturers, seeking higher profit margins, are
looking to other channels of distribution for small business
computers. A single face-to-face sales call, for example, can
cost over $100, and the sales costs associated with the sale
of a small business system can total several thousand dollars.
4 A VAR, serving a particular market segment cannot afford to
continue to sell small business systems in this fashion,
especially when hardware costs are falling. Computer
retailers have recognized this cost sgueeze on the VAR and are
beginning to move into vertical markets. Jim Clare, Executive
Vice President of Balance Computer in Baltimore, MD, realizes
the advantages of serving vertical markets through retail

channels. "That kind of overhead is too high to make money
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selling a $10,000 microcomputer. Since we have our outlets,
we don't need a large outside sales force, and we can spend

money on. advertising and promotion." 'S

While the sales cost sgueeze on VARs is providing the
opportunity for computer retailers to enter the vertical
business market, the heavy discounting that characterizes the
home computer market is providing them with the incentive to
move. Intensive distribution of many popular brands of
microcomputers is creating intense price competition among
computer retailers, forcing their already low margins even
lower. ' Searching for markets with higher margins, many
retailers have turned away from home and horizontal business
markets to the vertical business markets. '7 As a more
specialized and less competitive segment éf the small business
computer market, the vertical market seems to be the natural
refuge for the computer retailer because the vertical market
offers "a more sophisticated customer base...to bolster slim
profit margins." '8 Some observers have been so blunt as to
link retreat into the vertical markets to survival. "Success
in this case goes to the firm that can capture vertical

markets." 1°

The migration of computer retailers from horizontal to
vertical markets is well under way. Although fewer than
one-third of retzil computer stores currently describe

themselves as specialists in a vertical market, that fraction
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is sure to grow as the retail computer market becomes more
competitive. 2° The result of this migration will be a merger
of systems houses and retail stores. "[Tlhe standardization
of and lbw—cost hardware of the traditional micro vendor, the
retail outlet, is joined with the vertical market expertise
and service Qrientation of the traditional mini vendor, the
systems integrater. The business is probably run out of a
store front (a la micro), but offers house calls or on site

service (a la mini), 21

In general, the small businessman has been supportive of
the trend toward serving vertical markets through retail
channels. The small businessman purchasing the computer is
"typically the owner of the company, with no previous data
processing experience, intent on saving as much money as
possible." 22 Used to buying office equipment and supplies
through a retailer, the small businessman apparently is
comfortable purchasing his computer in the same fashion. They
still want "some guidance, but they are not, on the whole,
willing to pay several thousand dollars additional for a

$10,000 system" for the extra support provided by a VAR 23,

In spite of the businessman's willingness to shop
computer retail stores for a small business system, the entry
of computer retailers into vertical markets has not been as
smooth as it may appear. The market circumstances that

created computer retailing and shaped the development of the
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computer retail system differ from the forces that are
creating the trend among retailers to vertical markets.
Customers that bought the first microcomputers were
adventufers, willing, even eager, to tinker with the machine
without the guicdance of the seller.~ Even though computer
retailing has shifted to a new kind of customer, the small
businessman, "the micro distribution pattern has so far
remained largely unchanged. Businessmen are finding
themselves in unaccustomed surroundings as they search for the

latest in deskware." 24

To succeed in serving the vertical market, the computer
retailer must change the way he sells computers. In general,
computer selling methods should be matched to the market, and
a distribution strategy aimed at small businesses will differ

greatly from a distribution strategy aimed at hobbyists. 2%

The vertical market will require the computer retailer to
adapt his selling approach to the needs of the businessman.
For example, selling to vertical markets reguires a more
knowledgable sales staff that selling to horizontal markets
requires. According to Jim Clare, Executive Vice President of
Balance Computer in Baltimore, "You've got to understand what
the prospect's business is all about, and then you find the
software to fit the need. You also have to have a sales and
technical staff with much more product knowledge than uéual."

26 The development of the requisite technical and sales staff
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is a stumbling block for many computer retailers. Learning to
sell to a vertical market takes a great deal of time and
expense, and not all salesmen are capable of selling to all
vertical markets, thereby reducing the flexibility of the
retailer's salesforce. Lawrence Stein, President of Prodigy
Systems of Iselin, NJ, complains that "there's no way to train
a salesman in a store to sell to several vertical markets."

27 In short, selling to vertical markets is a very different
business from selling to horizontal markets. Even the
philosophy of business differs between a vertical and a
horizontal retailer. "A retailer just selling a box will try
to sell the most expensive item he carries, but in vertical
marketing you want to establish long-term relationships with
customers," according to Ed Flystra, General Manager of

interdynamics Data Systems in New York. 28

The additional knowledge required to sell to the vertical
market, and its concomitant reduction in salesperson
flexibility manifests itself in a longer sales-cycle for
vertical market systems than for horizontal market systems.

In general, a sale to a vertical market will take more
salesperson time and effort than a sale to the horizontal or
home markets. 2° Machines that have an exclusive business
focus are traditionally more difficult to sell. 3° As such,
it is frequently more expensive for a computer retailer to
operate in a vertical market than it is for him to continue to

operate in the horizontal and home markets. 3
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Selling to vertical markets differs from selling to
horizontal markets for three main reasons. First, obtaining
and understanding the vertical market software necessary to
succeed in vertical markets poses a great challenge to the
computer retailer. Second, the increased attention to service
and support demanded by the vertical market will strain the
retailer's resources. Finally, trends in the marketplace will
leave the computer retailer with the least sophisticated
segment of the consumer population as his customer base.

These three trends will combine to change the nature of

computer retailing.

3.3 VERTICAL MARKET SOFTWARE AND COMPUTER RETAILERS

Perhaps the most important element of a small business
computer system, especially a system to be used in a vertical
market application, is the software. Surveys of small
business computer buyers revealed that the availability of
software was the most important element of their purchase
decision -- even more important that system price 32. 1In
fact, the lack of software for particular applications has
been blamed for lost sales. In a recent survey of computer
salesmen, salesmen were asked to describe some of the most
difficult problems they encountered when selling computers.
"[M]ost salespeople included 'an application for which there
was not good software.'" 33 In fact, software is so important

to the small businessman that he will typically examine
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software packages before looking at hardware. 34

Given the small businessman's insistence on appropriate
software, the computer retailer hoping to enter the vertical
market faces a difficult problem. 1In horizontal markets it
was relatively easy to obtain good software. Packages were
available commercially, and every computer store carried
similar packages. In vertical markets, however, businessmen
are interested in specific application packages -- packages
designed to solve the business problems of a specific
industry. To manage the transition from horizontal to
vertical markets, retail computer outlets need to make
vertical market packages available. But vertical market
packages will not be made available in large numbers until
there is a large retail demand for such packages. A classic
chicken-and-eqgg problem, software availability is a key to the
transition of computer dealers from horizontal to vertical

markets., 35

Those retailers that have attempted to make the
transition from horizontal to vertical markets have been
relatively unsupported by software manufacturers. 1In 1981,
for example, most small business computer owners who had
purchased a computer from a retail store went to some other
source to purchase the software. 3€ Industry observers
predict that for some time, "the micro retailer will probably

be able to demonstrate and compare a variety of word
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processing, spread sheets and other general products, but will

have little information to offer about specific applications."

37

The most likely source of software for vertical market
applications for the retail channel will be current OEMs or
VARs. These system houses have developed numerous software
packages aimed at specific small business markets. Lured by
the opportunity for wider distribution of current products,
many VARs will make their products available for sale through
retail computer stores. Computer stores will add value for
vertical market customers by "combining third-party
applications software with microcomputers..."3® It is
important to note, however, that the support of vertical
market systems sold through retail channels will differ
greatly from the support provided by a systems house.
Although the systems house may be the author of the software
package, the system house is not the vendor of the software,
and as such, may not feel responsible to support the software.
In addition, the documentation accompanying vertical market
packages is frequently inferior to the documentation
accompanying horizontal market packages. Given the intensely
competitive marketplace in which computer retailers operate,
the retail channel may not be able to £ill the support void
left by systems houses. One observer believes that
availability of comprehensive support "will always be limited

because necessary distribution channels cannot exist in that



marketplace as it has evolved."3®

The.acquisition of vertical market software by the
computer retailer will affect the recailer's business. Fuirst,
selling software is less profitable than selling hardware.
"Though a programme costs much less than the machine it runs
on, users need just as much help....If you answer three
questions, you've lost money on the sale," says one computer
retailing consultant. 4°© Therefore, the dealer's natural
inclination is to sell software bundled with hardware to
prevent the diversion of the salesman's time from high ticket
hardware to low ticket software. 4' If software were to be
sold unbundled, or were to become so complex that took a great
deal of time to sell and explain, software would divert
salesman hours away from hardware sales, thereby depressing

hardware sales and retail revenues.

The acquisition and management of vertical market
software poses a great challenge for computer retailers. The
successful transition of computer retailers to a vertical
market customer base deperds critically on the availability of
specific, vertical market application packages. The
availability of packages has been limited, but is improving as
more OEMs are making available their proprietary packages for
resale through retail channels. Nevertheless, the nature of
these packages and the techniques required to sell them

affects the way the retailer manages his store and allocates



his sales effort.

3.4 SUPPORT AND SERVICE REQUIREMENTS OF VERTICAL MARKETS

Computer service and support is a broad term that
encompasses a variety of activities. Service and support
include assistance in installation of the system, training,
program customization and modification, answering user
questions after installations, maintenance and repair, follow
on sale: of peripherals and supplies, and consultation on
future business needs and current data processing capability.
In short, service and support encompasses all computer-related
activities that the user is unwilling or unable to undertake

for himself.

In the business market, support at the sale is a critical
determinant of the success of a sales ittempt. Emphasizing
that support at the time of sale is the key difference between
the home and business computer markets. John P. Frank,
National Sales Manager for Zenith, remarked, "It's not like
selling TVs." 42 In addition to support at the time of sale,
users often need assistance aiter the sale has been made. 1In
fact, "computer merchants are unusual in the extent to which
success depends on providing post-sale support. They must be
able to hold hands with the nervous, instruct the computer
illiterate, and tailor the right combination of different

manufacturers' hardware, software, and peripherals to a
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customer's needs." 43,

Computer retailers are fully aware of the importance of
service and support in selling computers to small business.
Service has been described as the "computer retailers' primary
marketing tool."44 Computer retailers promise prospective
system owners that their salesforce "stands ready to do as
much handholding as necessary -- from sending a sales
representative directly to the customer to installing the
computer, training the user, and answering guestions at all
hours about the machine's mysterious workings." 45 In fact,
promises of service and support are becoming so import?nt to
the sale of a small business system that even retailers of
used computers are beginning to promise to support what they

sell, 4¢

In serving a vertical market, promises of service and
support must not be hollow. Frequently, repeat business is
the bread and butter of computer retailers. A 1981 survey of
small business computer owners revealed that 88 percent had
already purchased additional computer equipment. 47 The
magnitude of add-on business usually approaches 30 %o 40
percent of the original system price within three years.
Already, computer retailers are heavily dependent on their
current customer base for revenues. Over thirty percent of
the average computer dealer's revenues are traceable to

current customers. 48 In short, "because previous customers
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are so impogtant to future sales, both in buying additional
equipment, and in providing invaluable references, it is
essential that dealers maintain user satisfaction...The dealer
must keep in close contact with the user. Preventive
maintenance checks, newsletters, ana user groups are methods

of accomplishing this."4®

Apparently, computer retailers are keenly aware of the
importance of service and support. Eager to keep the goodwill
generated by good service for themselves, most computer
retailers perform their own service. Over 80 percent of all
computer retail stores complete service in-house, while 13
percent rely exclusively on third parties for serwice. °°
Although most dealers are making an effort to provide service,
the quality of service available is unknown. Certainly, the
complexity of system problems can exceed the expertise of a
dealer's salesforce. As dealers enter vertical markets and
orfer more complex systems and applications to small business,
complex system problems are more likely to arise. 1In
addition, service and support time can represent a drain on
the computer retailer. -In a recent survey of computer
retailers, one dealer believed that "it was important to limit

(sales) growth so as not to outgrow service capabilities." 3

In short, computer retailers entering vertical markets
must recognize that the service and support needs of vertical

markets differ greatly from those markets traditionally served



by computer retailers. Small businesses require a great deal
of suppcrt, both during and atter the sale. Failure to
provide this support can damage a dealer's reputation and his

business.

3.5 CUSTOMER SATISFACTION AND COMPUTER RETAILING

In general, the retail channel is used by the less
sophisticated classes of computer users. Computers,
peripherals, and supplies are available to the small user
through a variety of channels. Mail order hcouses and
distributors, for example, frequently serve the small user and
typically have lower priceé than the computer retailer because
they offer no service or support. For the sophisticated
computer customer, the lack of service and support from mail
order houses or distributors is of little consequence. But to
the first time purchaser, the relative inhospitality of these
channels effectively forecloses them to him. As a result, the
computer retailers are left to serve the most unsophisticated,

small user. 52

These unsophisticated, small users come to retailers in
large numbers. Joel Skolnick, a former Vice President of the
Computer Store, Inc. notes that "there are over 100,000
microcomputers sold every month, and they're going to less
technically sophisticated people. Companies are buying

computers for their employees and saying 'here, use this'



without any instruction.® B33

Frequently, computer retailers lack the expertise to
provide much guidance to the buyer. The seller, in effort to
match the customer's needs with his available equipment,
frequently forces the match given what is available to him.
The buyer, relying on the wisdom of the seller, is powerless.
"All too often, neither the buyer nor the seller, has any
knowledge of computer technology and how it can be applied to
solve business problems. Yet between them, they select and

install thousands of systems every month." 5S¢

This lack of retailer expertise is unfortunate in that
the retailer fails to fulfill his primary function -- adding
value through expertise. Tréditionally, computer hardware and
software retailers have added value and justified charging
more than their costs through hardware. More recently,
especially with the development of computer retailers and the
emergence of the unsophisticated marketplace, dealer expertise
is the value added that justifies the dealers mark-up. °°
Customers apparently believe that a dealers experience is
important. For example, & survey of computer retailers
revealed that store owners believed that the quality of the
system was as important as a salesman's skill and expertise in

closing a sale. 58
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The ignorance of the customer aﬁd the retailer lengthens
the sales cycle for vertical market small business cystems.
There are two reasons for this. First, computer retailers
believe that the lack of customer knowledge of the product is
a major problem. It is more difficult to sell to an ignorant
customer than it is to sell to a sophisticated customer. 57
Second, the rapid advancement of computer technology compounds
the confusion of both customers and retailers. As more and
more sophisticated applications and hardware become available,
the potential customer is less and less sure what he wants his
new computer system to accomplish. 58 As a result of the
tendency of the ignorant to become the customer base for
computer retail stores, the retail "industry has the
exasperating task of teaching the public about computers.
Retailers have to answer most of the questions froi puzzled
users. They are often ill-prepared to do so. The
proliferation of new systems makes it hard for salesmen to
keep abreast of what they sell."” 5° All of this education

adds to the length of the sales cycle.

The computer retailer's problems with unsophisticated
customers and salespeople and the resultant lengthening of the
salec cycle is exacerbated by the recent trend toward selling
multiuser microcomputers through the retail channel. These
"top-of-the-line microcomputers offer multiuser, multifunction
capabilities...Since the supermicrocomputer is new to the

business market, thorough comparative information is hard to
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find. This means that today's manager must sort through a
bewildering number of arguments concerning system price, price
per unit, distributed v. centralized data bases, system
configuration, and various fine points of system architecture
in order to make his selections.”™ ©€° An unsophisticated
computer shopper {n search of a multiuser microcomputer system
is truly in a desperate state. To compound the customer's
confusion, many retailers lack the expertise necessary to sell
multiuser systems. Ed Flystra, General Manager of
Interdynamics Data Systems in New York notes that "getting
good sales and technical people is difficult, though. There

aren't that many around who are trained in systems work." ¢!

In response to customer demand for computer knowledge,
some computer retailers are spinning off their training
activities into separate businesses with profit-and-loss
responsibilities. €2 This trend to retailer training is not
large, however. The establishment of training centers is
capital intensive and diverts managerial attention away from
the retailing buciness. Therefore, few retailers are able to

afford to establish large scale training programs. &3

In summary, the fact that the computer retailer's
customer base will be composed largely of the computer
illiterate means that a salesman will be spending more time
ansvwering questions and holding customer's hands, and less

time writing orders. To compound this effect, the trend




toward serving vertical markets through retail channels will
further lengthen the sales cycle. These factors will combine
to make computer retailing more expensive than it had been

previousiy.

3.6 COMPUTER RETAILING TRENDS AND THEIR EFFECTS ON

MANUFACTURERS

The rapid growth of the market for microcomputers, and
the tendency for the most difficult sales to be left to the
retail sector have combined to create a shortage of retail
outlets for microcomputers. €+ And given the shortage of
experienced salespeople, especially as vertical markets become
more important to computer retailers, the outlook for industry
expansion is not as optimistic as one might think. With the
exception of the large computer retail chains, growth may be
limited. "Most smaller computer chains have fewer than 50
outlets. Many are under-capitalised. Others have succeeded
in selling to businessmen and not just hobbyists, but are

reaching the limits of managerial competence." 65

This dearth of quality computer retailers is sparking
intense competition among some computer manufacturers for
retail attention and shelf space. Most retail computer shops
carry several brands of computers. A recent survey of
computer dealers found that 91 percent of all computer

retailers carry more than one manufacturer's computers. °©°©
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Yet a retailer's ability to carry computers is limited,
typically to between three and five different brands of
computers. ©7 Two factors limit the number of brands a
computer retailer is able to carry. - First, shelt and storage
space in a computer store is finite. Although shelf space
seems to be a minor constraint at first glance, industry
observers believe it to be a significant constraint. Roger
Badertscher, President of Mindset Corp., a manufacturer of
microcomputers believes that "There's no question that the
retail channel has a lot of products, and shelf space is an
issue." €8 Second, the dealer's ability to understand and
service his products is finite. A salesman must be able to
understand the product he is selling to be effective. A
retail outlet that carries too many brands will be effective

at selling none of them. ©°

Within these constraints, the typical successful computer
retailer will carry a product line composed of three products:
(1) a portable computer, (2) a $3,000+ system that is fairly
complete for the horizontal market, and (3) a $5,000+ system

to be used as a workstation in small businesses. 7©

With more than 200 manufacturers offering over 400
microcomputers for sale through the retail channels 7!, the
competition for the favor of the computer retailer can become
intense. 72 Of particular interest is the competition among

manufacturers of hardware used in vertical market systems.




According to Mr. Gail James, Vice President of Marketing for
North Star, a manufacturer of multiuser microcomputers, "To
reach those [vertical] markets the dealers and distributors
are begiﬁning to play a more important role, and are also
adding a new layer of competition for suppliers. There's no
question about the competition for dealers out there." 773
Some of the less prominent manufacturers of microcomputers
have begun to deemphasize the importance of ind&ependent
retailers as a result of the competition for retailer
attention. Honeywell, Wang, and Xerox concede that their
preference for non-retail channels has been caused, at least
in part, by saturation of retail channels by IBM, Apple, and

Digital. 74

Saturation of products at the retail level can create a

major problem for computer manufacturers -- especially
manufacturers without much of a history with the retail body.
' Some observers believe that retailers hold the power to
determine which manufacturers survive and which manufacturers
die. "As [retail] chains become more powerful, manufacturers
are increasingly having to demonstrate that their products
will sell even before the chains will accept them...It's a
chicken-and-egg sort of thing. What retailers carry determine
what gets sold." 75 So acute is the competition for retail
attention the at least one industry observer predicted that "a
lack of dealer shelf space could be a determining factor in

any shakeout among vendors." 76




With such large stakes resting on the outcome of the
battle for dealer attention, manufacturers are trying several
technigues to get dealers to carry their products. Many
manufacturers are emphasizing the price and margins their
machines earn for a retailer. 1In short, the dealer should
carry a computer because it makes him money. 77 In addition
to price, computer retailers want a computer that fits their
stores' image. For instance, a retailer interested in
attacking small business vertical markets will want to carry a
line of products that has a strong reputation with the
business community. Some ComputerLand stores dropped the
Apple line of computers because they believed that Apple did
not enjoy a businesslike reputation. 78 Many dealers are
dropping the Hewlett-Packard desktop machine because they
Lelieve that the computer is too engineering oriented, and
that there are many other machines waiting to fill a void in
their product lines. 79 Support of the manufacturer for the
retail channel is also important in convincing retailers to
carry or keep a line of computers. Other Hewlett-Packard
dealers dropped the HP line because they felt that HP was not
committed to the idea of retailing computers. Instead, retail
was a way to get rid of machines left over from the
unsuccessful attempts of the direct salesforce. 8° With
competition for shelf space as intense as it is, manufacturer
support can be critical. Bruce Broderick, President of the
Kansas City area ComputerLands, believes that "Vendors must

create a need for their products, and people aren't coming




into our stores asking for them. Hewlett-Packard hasn't

penetrated the business market, which is what we're in." 8!
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4 MODEL DESCRIPTION

4.1 INTRODUCTION

This chapter presents a detailed description of the model
we produced to study the development of a retail channel.
This model served several purposes. First, it served as a
tool to learn about the important issues relevant to the
problem of channel development. The model increased the speed
with which we could separate the important issues firom those
which may have received a lot of attention but were really not
instrumental in the effort to establish a retail channel.
Second, the model ensured that all of the relevant issues were
in fact being considered. Although the people at MBC were
well informed about the computer industry and marketing, this
did not guarantee that they recognized all the factors that
needed to be considered in their efforts. Third, the complete
model was used and can be continued to be used to analyze the
behavior of the system it represents and to investigate the
validity of the assumptions and perceptions on which the model
is based. In this way the experience gained from working with
the model can, in many ways, supplement or serve as a
surrogate for experience that one could obtain from working in

computer retailing.
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It is important to note that the model we produced is not
a normative model of a retail system. It is a model of the
way the managers we interviewed perceive a real system. Such
a model is valuable because it can be used to identify those
areas where perceptions of reality and reality itself
conflict. In using the model, however, one should keep in
mind that the validity of results and conclusions drawn from
its workings rely on the validity of the assumptions upon

which it was constructed.

In our efforts to construct the model we brought very
little, if any, new knowledge to MBC about computers,
retailing, or marketing. We did not interview dealers, other
computer manufacturers or retailers. Nevertheless, we did
provide a new way of investigating a problem. We used system
dynamics modeling to leverage what the people at MBC already
knew about their retail channel . Everyone we spoke to was an
expert on some issue relevant to the problem of establishing a
retail channel. We were able to gather these pieces of expert
knowledge and by linking them together in their natural way,
produce an accurate representation of the model as a whole.

In spite of their expertise, the mental models which managers
have of business systems are often inaccurate because of the
complexity of business systems. The accuracy of the model
which we produced is only limited by the accuracy of the
individual components of which it was constructed. Since

those who we interviewed understood these finite components




quite well, our model can simulate the behavior of the real

system quite accurately.

4.2 MODEL DESCRIPTION

Although the model produced was encoded onto a computer
using the Dynamo language, one need not be familiar with
programming or this language to understand the details of the
model. A complete listing of the model appears in the
Appendix for those who are experienced with Dynamo. The rest
of this chapter presents a detailed description of the model.
This description is written such that anyone should be able to

understand the way in which the simulation is accomplished.

The description which follows serves two purposes.
First, it presents all of the issues that we felt were
important to MBC's effort to develop a retail channel for its
desktop computer. Second, the description tells how we
translated these issues into relationships that could be
formulated mathematically. Where it is important to
understanding how the equations were formulated, we give the
equations and graphs related to the formulation. These
equations are written in such a way that anyone familiar with

algebra will understand them.

The model description is long and detailed. It is not




necessary to thoroughly read the complete description to
understand in principle how the model works, but the details
are provided so that anyone who wants to investigate the
assumptibns on which the model is based can do so. The
detailed model description is presented to improve the
reader's understanding of the model's behavior. We do not
claim that the model will always represent the behavior of the
real world perfectly, but if it does not, it is because some
detail of the model is either missing or incorrectly
represented. Therefore, those who raise objections to the
results of our simulations can use the detailed model
description to find the flaws that are causing this discrepant

behavior.

4.2.1 MODEL OVERVIEW

The development of a retail channel is affected by the
actions of many people. 1In order to model this behavior in a
meaningful way, the individual players must be aggregated into
groups that respond similarly to various influences. For
example, MBC is recruiting many dealers to sell its desktop
computers. Although each of these dealers has a different
number of employees, sells to a different market, and stocks
different comput;rs, generalizations can nevertheless be made
about dealers as a group. In general, dealers like to carry

products for which there is great demand; they emphasize

products that have a high profit margin; they attempt to

L d .




maintain sufficient inventories to cover expected demand.
Although individual dealers may respond somewhat differently
to the pressures they face, as a group their behavior will be

predictable.

Groups, such as dealers, are the building blocks of our
model. Diagram 4.1 presents an overview of the system that
controls the development of a retail marketing channel for
MBC's computers. There are three major perspectives frcm
which the individual factors are viewed or grouped: MBC, the
individual dealers, and the software producers. Many of the
factors are common to more than one group, but each group may
respond to or influence each factor differently. To decide
which factors to include and which responses and effects to
model, we looked for those elements that were necessary to
accurately describe the development of the retail channel. 1In
drawing system boundaries and modeling behavior, we attempted
to include only sufficient detail to describe those issues

that were important to or could be affected by MBC.

Each "bubble" in Diagram 4.1 represents a group of
related issues whether they be policies, activities, behavior,
or facts. The arrows and their direction indicate an
influence which may be as concrete as a movement of products
or as subtle as the exchange of information. First, we will
examine the factor's under MBC's control. Of primary

importance to MBC is the total sales of its computers, and
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MBC's primary instrument for affecting these sales is the
management of its retail channel. The company must recruit
and retain dealers to sell the computers. MBC's success in
establishing and maintaining the channel is strongly affected
by the dealers' profits from carrying the MBC line, and MBC's
presence in the market. Market presence affects the
recruitment process, and the success or failure of the
recruitment process also affects MBC's reputation in the
market. Naturally, computer sales are also important to MBC

's presence in the market.

Each dealer shares some of the same concerns as MBC. For
instance, the reputation of the company and its products
affects the success that the dealers have in selling MBC
computers. The term we call "sales pitch success fractions”
represents the fraction of customers who buy a given computer
after a salesman makes a sales pitch for that computer. This
fraction is used to determine the sales rate of each computer
and is one input to a salesman's decision about which
computers to push. The sales pitch success fraction for MBC
equipment can change with MBC's reputation, software
availability, dealer marketing, and average dealer experience

from sales.

Average computer sales per dealer affects each dealer's
profitability and the inventory which he maintains.

Determining each of the dealer's sales rates is the capacity




available for selling, the sales pitch success fraction for
each computer, and the "traffic" or number of customers
visiting each store. Each computer that is sold creates some
drain on.a dealer's sales capacity because of "service"
requirements. Also affecting each dealer's sales capacity is
the way in which his salesforce allocates their time. If the
salespeople choose to sell computers that have a long sales
cycle, then the number of customers that they can serve is
reduced. The "sales capacity allocation" of the salesforce
can change over time in response to pressures from the volume
of traffic through the store, inventory costs, and the

expected success in selling each type of computer.

The traffic in a dealer's store is influenced by the
marketing activities of the dealer. If he spends a great deal
on advertising then the number of potential customers entering
the store will be large. Usually the marketing expenditures
of a dealer are more closely related to the funds available
from profits than it is to some decision about a target

traffic size.

Software has become a driving force behind computer sales
and its effects must be taken account of in order to develop a
meaningful model. As Diagram 4.1 indicates, software
availability influences the success that dealers have in
convincing customers to buy computers. Software production is

neither static nor unrelated to computer sales. Linkages




between the sales and production of these two complementary

products are included in the model.

Diagram 4.1 is only a conceptual overview of a detailed
and complex model. Diagram 4.2 is a more detailed and
rigorous presentation of the model that we constructed. This
diagram appears imposing but the meaning of its various
components and the linkages between them are in most cases
quite simﬁle and intuitive. To make the presentation of the
model clear, we have broken it up into logical units each
containing a group of interrelated components. Each of these
units has a diagram devoted to it and an accompanying section
of explanatory text. Readers interested in a complete
understanding of the model should read the model description
thoroughly. Those interested in only certain aspects of the
model's formulation, however, should have little difficulty in

finding the section of interest to them.

4.2.2 POLICY STRUCTURE DIAGRAMS

Diagrams 4.2 through 4.13 are "policy structure
diagrams." Policy structure diagrams are tools used in system
dynar’ s modeling to characterize and present the behavior of
a system. The symbols used in the technigue are simple and
natural. ' We refer to the symbol illustrated below as a
"bubble." As with all of system dynamics' symbols, a bubble

usually has an assigned numerical value at any instant in time
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and a unit of measure. The numerical value can and usually
does change over time during runs of the dynamic model. Sach
bubble is labeled according.to the concept it represents. 1In
general, bubbles represent decisions, either explicit or

implicit, made within the system.

DECISION,
POLICY, OR
AUXILIARY

The symbol below is a valve, and it represents a rate of
flow. <The valve may stand alone with its label nearby or an
explanatory bubble may be attadhed to the valve with a dotted

line.

RATE OF FLOW

The level, represented by the rectangle below, can be
thought of as a pool into which something accumulates. As

illustrated in Diagram 4.4, valves often control a rate of




inflow into a level as well as a rate of outflow. 1In this
example there is a market creation rate, a level of market
presence, and an outflow or market presence decay rate. Solid
lines represent the movement of that which is flowing and

arrows indicate the direction of the movement.

As illustrated below, "clouds" represent sinks or sources

which are can be thought of as levels of unlimited capacity.

—_—

SOURCE OR
SINK

Constants are indicated by the symbol below. These
represent inputs which do not change over time to factors in

the model.
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CONSTANT

The conceptual linkages between componehts of a model are
portrayed in policy structure diagrams by dotted lines. The
meaning of each line in a model can be quite different;
dotted lines can represent information, constraints, results,
affects, decisions and a variety of other interpretations.

The meaning of all the symbols should become clear cduring the

explanation of each model section.

Each of the policy structure diagrams has a border with
some of the symbols lying inside the boundaries and others
outside. This boundary is somewhat arbitrary but does
determine which are discussed in detail in the accompanying
section of text. The symbols lying outside of the border are
related to the subject under discussion, but, they are more

completely described in another section.



4.2.3 DEALERS

Although a difficult activity to manage, the
establisﬁment and management of a retail marketing channel is
relatively simple to model at an aggregate level. Diagram 4.3
illustrates the important aspects controlling the process. At
any time, a number of dealers are currently carrying the MBC
computer. This is represented as "MBC Dealers." In addition,
there are dealers who have either stopped carrying the MBC
line or have gone out of business entirely. The length of
time that these dealers carry the MBC line is primarily
determined by the profitability of the MBC line compared to
the profits a dealer could realize from other lines. The
changing dealer drop-out rate is simulated in the model with

the following equation:
dealer = / number 9/(average time )
drop out rate f dealer as a MBC dealer
As this equation reveals, the number of dealers retiring
over any given time period is directly related to the current
number of deale.s. Although the percentage of dealers that
drop out over any given time period may not change, the

absolute number will certainly increase if there are more

dealers who might leave.

The time that dealers continue to remain in business and
sell the MBC computer varies. Some will drop the line

promptly whereas others may not drop the line for years even
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though it may prove not to be very profitable. Figure 4.1
illustrates the way in which we have modeled the normal rate

at which MBC dealers retire under normal conditions. This

Figure 4.1
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behavior results from the equation for dealer drop-out rate if
average time as a MBC dealer remains constant. This is a
standard modeling formulation for a decay rate where the rate
is an exponential function. 2 In oi: model the average life
of a MBC dealer may be as great as 39 years if the MBC line is
very profitable; however, under normal conditions it is 13

years.




For example, if MBC currently has 100 dealers then in
approximately 9 years only half, or 50, of these dealers would
still be selling computers for MBC. At the end of 18 years
only 25 of the original dealers would still be around. The
rate at which dealers retire is not entirely under MBC's
control since it is influenced primarily by the profitability
of the line within each individual store. Nevertheless, MBC
can still regulate the number of dealers existing at any time

by its recru.ting efforts.

Four items control the recruitment process:
1) MBC's experience at recruitment.
2) MBC's "market presence" in the eyes of the dealers.

3) The number of dealers eligible to carry the MBC line
of computers.

4) MBC's desire to add additional dealers.

The process of recruiting dealers is not easy. Poteutial
dealers must be identified and contacted, a convincing sales
pitch must be given to encourage a dealer to sign up, the
qualifications of a dealer must then be researched to ensure
that he does indeed meet MBC's requirements to sell the MBC
computer, and finally the dealer must be trained how to sell
MBC computers. Dealer recruitment takes not only time and
money. It also takes experience to learn how to do it
effectively. 1In their first attempts at recruiting dealers,

therefore, MBC will be limited in the number of dealers it can




recruit in any given month by its experience at recruiting.

MBC's experience at recruiting dealers is represented as
the sum of all the dealers it has recruited in the past. As
Figure 4.2 shows, MBC's capacity to recruit dealers increases
from 10 dealers per month to a maximum of 30 dealers per

month. The graph shows that it becomes increasingly difficult

Figure 4.2
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to increase the recruitment rate as the physical limitation of
30 dealers per month is approached. At this point the
limitation of funds, facilities, and personnel available to
devote to dealer recruitment prevents further increases in the

recruitment rate. MEC reaches this maximum capacity rather



quickly. After it has signed-up 250 dealers MBC has its 33

dealers-per-month capacity.

The total number of dealers that MBC would
selling its computers is limited. Although MBC
geographic coverage for sales points all across
they do not want the dealers to start competing

customers. In particular, MBC is promising its

like to have
wants good

the country,
for the same

dealers that

they need not worry about another MBC dealer being put in

their back yard. MBC will maintain no more than 1000 dealers.

Figure 4.3 shows how we mcdeled MBC's decreasing recruiting

effort as the target number of dealers is approached. The
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Y-axis is a multiplier which puts a ceiling on the recruitment
rate as the difference between the current number of dealers
and the target number approaches zero. This multiplier ranges
from 0 to 1 so that the effective capacity to recruit dealers
is either at its normal value or reduced by some fraction. As
the target number of dealers is approached the effective
capacity to recruit is curtailed to represent MBC's resistance

to adding more dealers to its network.

There are approximately 2500 computer retailing stores in
the United States currently and this number is projected to
grow to 6000 by 1989, Not all of these dealers are eligible
to become MBC dealers, however. A retailer must meet three
requirements in order to be considered a potential dealer for
MBC computers. A dealer candidate must

1) have been in business for at least three years.

2) have over one million dollars in sales.

3) have at least $100,000 net worth.

In the model the dealers who meet these requirements are
represented as "potential MBC dealers." Currently there are
approximately 1000 "potential dealers." As new dealerships
are formed, however, the number of putentialfMBC dealers is
increased at the potential MBC dealer creation rate. 1In the
model this rate remains constant at the normal creation rate

of ten dealers per month.



The number of "potential dealers" is important because it
controls the ease with which MBC can recruit them to sell
computers. Just as the "dealer drop-out rate" is directly
related to the number of "MBC dealers, so too the "MBC dealer
recruitment rate" is directly related to irhe current number of
"potential MBC dealers." If the only influence on the
recruitment rate were the number of potential dealers, then
the recruitment rate would be expressed as:

MBC DEALER == POTENTIAL MBC AVERAGE TIME TO
RECRUITMENT RATE DEALERS RECRUIT DEALERS

Under normal conditions, the number of original potential
dealers would decline exponentially. The model uses 12 months
_as the average recruitment time which means that if MBC had
unlimited capacity and all influences were held constant, then
after about 8 and 1/2 months half of the original dealers

would have been recruited.

The time it takes to recruit a dealer to sell the MBC
computer is not simply the time necessary to identify the
dealer and put him through a training process. Much of the
recruitment time is spent convincing the dealer that the MBC
computer is worth carrying. This task is in large part
affected by MBC's reputation in the market, both in terms of
the products it sells and its name as a corporation and
supplier to retailers. This MBC market presence can reduce
the average time required to recruit dealers. Figure 4.4
shows that as the number of businesses who have favorable

impressions of MBC increases, the time for recruitment can




decline to as little as 30 percent of its normal time of 12

months. The shape of the curve captures the fact that a

Figure 4.4
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little bit of market presence affects the recruitment rate by
only a small fraction. As a significant fraction of the
target group of small businesses starts becoming aware of the
MBC name, however, improvements in market presence have an
increasingly large effect on the ease of recruitment. As one
would expect, the effect of increases in market presence
diminishes as a major fraction of the businesses become
familiar with MBC. Market presence alone cannot reduce the

time to recruit dealers to zero.
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4.2.4 MARKET PRESENCE

MBC's market presence affects not only MBC's ability to
recruit dealers, but the success that dealers have in selling
the computers, as well. Therefore, it is important to capture
in the model the changes in market presence that occur over
time. Diagram 4.4 presents the factors needed to represent
market presence. MBC's market presence at any given time is
represented as a level of awareness of the company and its
products. Since there 2.3 million businesses in the target
market for the MBC microcomputer, market presence is measured
as the fraction of businesses in this group that have a
favorable impression of MBC. As people forget the good things
they have heard or seen about MBC, the company's presence in
the market deteriorates: Once again we have used the standard
technique of dividing the current level of market presencc by
an average time for market presence to decay in order to
produce an exponentially declining level of market presence.
In the model the average time for market presence to decay is
equal to one year. This time to decay implies that if 100
people were isolated from any news about MBC for 8 and 1/2
months, 50 of these people would no longer hold opinions,
either positive or negative, about MBC. Alternatively, one
might view the effect from market presence to only be half as

powerful after 8 and 1/2 months.
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Market presence can be created in many ways. Five
different sources of market presence are captured in the
model. They are:

1) Computer sales.

2) Dealers.

3) Corporate advertising.

4) Other MBC activities.

5) Dissatisfied customers.

Each of this factors are acting individually to make
businesses aware of the MBC name. To get the total effect,
each of the individual contributions are summed together
yielding an aggregate market presence creation rate. Each

source of market presence will be explained in detaii.

Each time a dealer sells a MBC computer he has installed
a potential source of market presence. The new computer owner
is likely to tell other business friends about his new piece
of equipment and these businesses will form a more favorable
impression. This is a continuous process through which
businesses in MBC's target group become more aware of the MBC
name as they come in contact with the computers or their
owners. Of course, the excitement of purchasing a new
computer eventually wears off and a computer owner tells fewer
of his friends about the investment. Therefore, we have
modeled the generation of market presence from new éomputers
to be three times as significant as the effect from older

computers. Each computer less than one year old makes
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slightly over two businesses favorably impressed with MBC and
its products each year; whereas, a computer older than one

year would create less than one favorable impression per year.

The 2xistence of a retail channel is an extremely
important factor in making businesses more knowledgable about
MBC. The dealers advertise in newspapers and circulars, put
up billboards and signs, and display the MBC computer in their
stores. For every dealer currently in the MBC network, 48
small businesses become favorably impressed with the MBC name

each year.

At the corporate level MBC can take measures to improve
its presence in the market. By increasing expenditures on
corporate marketing, MBC informs potential customers about the
merits of MBC or at least ensures that people have heard the
name. Figure 4.5 illustrates a typical advertising response.
The "S" shaped curve indicated that, at high levels of
advertising, additional marketing expenditures have a
declining marginal value. For example, the difference between
spending 16 million dollars on corporate advertisihg and 12
million is only slight in terms of the number of businesses
that become aware of the MBC name. Similarly, at low levels
of advertising, the effort is not very productive since there
is a threshold level at which people respond to hearing an
advertisement. Under normal conditions MBC spends 10 million

dollars yearly for corporate marketing. Thirty-six thousand
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small businesses in the target market become aware of MBC as a

result of this marketing effort.

Market presence arises from other sources that are even
more significant than corporate advertising. The bulk of
MBC's products are sold through the direct sales channel and
the awareness of MBC generated from these sales is certain to
bleed over into the target market of small businesses. 1In
addition, industrial electronics distributors and value added
resellers are marketing MBC computers, news articles are
publiched about MBC, books are written, and a host of other

activities go on that contribute to the growth of MBC's market
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presence. This forms the "normal market presence creation
rate." Under normal conditions, 108,000 businesses made aware

of MBC per year.

The last effect on market presence is detrimental. Most
purchasers of a new computer require some after-sale service
if only to have a few questions answered about the machine's
operation. If a dealer does not adequately provide this
service the customer is likely to become disillusioned with
MBC and relate this feeling to other potential customers. In
fact, a dissatisfied customer will do more to degrade MBC's
market presence than a satisfied customer will to enhance it.
We have represented these negative effects as being twice as
potent as the positive effects mentioned earlier. Each
dissatisfied customers creates four unfavorable impressions in
the target market of small businesses. Whenever there are
dissatisfied purchasers in the marketplace, they continue to

reduce the rate at which MBC builds market presence.

4.2.5 SALES RATES

The success that each dealer has in selling computers is
of primary importance both to the dealers and MBC. The
factors controlling the sales rates are given in Diagram 4.5.
In the model, there are two subsections like Diagram 4.5, one
modeling the sales of the MBC computer and the other modeling

the sales of the competing lines. Since there are important
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differences between the MBC computer and mcst other computers,
we can agyregate the sales into "MBC Computers" and
"Competitor Computers."” The important distinction between the
two types of computers is that the MBC computer is a multiuser
system, and its name is not as well known in the market as
some of its competitors. Although there are other multiuser
computers on the market, very few dealers will carry these
systems in addition to the MRC line. Most dealers carry
between three and five computer lines, each targeted to a
somewhat different market. In most dealerships the MBC
computer will be the "high-end" product in the store, targeted

to a small business rather than an individual user.

Since the MBC computer is a multiuser system and its name
is not as well known as other lines, it will be more expensive

and harder to sell than the average competitor product.

Two factors control the corporate MBC sales rate: the
sales per dealer and the total number of dealers. The factors
determining dealer recruitment were discussed previously. The
sales rates per dealer of MBC's products and competitor
products are determined by three factors:

1) Number of customers coming to the store.

2) The effort or capacity the salesmen in the store
devote to pushing each computer line.

3) Fraction of customers that buy each computer once a
salesman has waited on them.
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If a dealer does not bring enough potential customers
into his store, he will not sell many computers. In the model
potential customers are represented as "Traffic" which is the
average number of customers entering each dealership per
month. The section devoted to "Dealer Marketing and Traffic”

explains our representation of traffic in each dealership.

Some customers coming into a store will know precisely
what computer they want and will use the salesman only as an
"order-taker." In contrast, a larger number of people will
not be certain as to what they need or what is available, and
as a result, they will rely on the salesman to assist them in
their purchase. Each salesman can serve only a finite number
of customers and can exercise a great deal of discretion as to
- which computers he pushes when waiting on these customers. In
effect, he allocates a certain number of hours each day to
sell the MBC computer and the remaining hours to sell
competitor computers. This process is discussed in detail in
the section on "Sales Capacity Allocation."™ By allocating his
time between selling the MBC and competitor computers, each
salesman has determined the number of customers to whom he
will give a sales pitch for either the MBC computer or
competitors' computers. His time allocation puts an upper
bound on the number of computers he can sell from each group

regardless of the level of traffic in his store.
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also requlating the rate at which each computer is sold
is the success that salesmen have in convincing a customer to
buy the computer for which they have been given a sales pitch.
This "Sales Pitch Success Fraction" differs for each type of
computer and its determinants are explained in a later

section.

In summary, we view the determinants of sales rates as
follows: On average, a certain number of customers come into
each store every day. Although the customer may have some
predispositions as to which computer he would like to buy, the
salesman exercises some latitude in deciding which computer he
would like to try to sell. He allocates a certain amount of
effort to pushing each line of computers and the combination
of the time he has allocated and the success he has in
actually convincing customers to buy determines the sales
rates of each computer. As will be discussed later, these
average sales rates determine the profits or "Contribution”
that arise from each computer line and are also used in

setting inventory policies.

Each dealer has an installed base of computers, this base
being the sum of all his sales since he first began to carry
the MBC line. In the model we calculate the average installed
base for the average dealer by dividing the total sales of MBC
computers by the retail channel since its inception, by the

current number of dealers. Although this does not capture the



spectrum of experience of dealers, in the aggregate it does

accurately represent the average installed sales per dealer.

We have broken the installed sales into two groups: "new
sales" and "mature sales.” It is important to represent these
two groups because their influences on other model variables
are different. First, new sales create market presence to a
greater extent than mature sales. Second, as will be
discussed in a later section, new sales impose a greater
service burden on the sales force than mature sales. Once
again we have used the standard exponentially-decaying rate to
represent the transition of a computer from "new" to "mature."

On average a computer is considered new for one year.

4.2.6 SALES CAPACITY

Computer retailers can vary in size. Both the size of
their facilities and the number of employees can vary. In the
model, we have set the average time available for sales at 800
hours. This means that the average dealership has
approiimately 5 full-time emplovees devoted entirely to
computer sales. This average figure does not change over the

life of the model.

Although our assumption of fixed store size may not be
appropriate for some dealers, it is accurate on the whole.

some dealers can expand their facilities, expansion is not a
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common activity. Computer store expansion requires large
capital expenditures beyond the reach of many dealers. More
likely, a dealer would increase or decrease the number of
employees on his payroll. This method of expansion is
limited, too. The maximum number of employees that can
operate efficiently in cne store is limited, and there is a
minimum number that a dealer must maintain to serve customers
during peak demand times. In the growing computer market
there will be very few dealers who are cutting back on the
number of employees, anyway. A final constraint on dealer
sales capacity is the availability of trained salesmen.
Trained salesmen are in short supply. Therefore, the
availabflity of salesmen limits the sales capacity in retail

marketing.

Diagram 4.6 portrays the important variables affected by
and affecting sales capacity. Of the 800 hours that the
average dealer has available to sell computers, some time is
spent anandling service requests from customers. As will be
discussed in the section on "Service" no salesman can or would
want to completely ignore questions from customers who have
purchased a computer. Once the service burden has been
satisfied, the remaining time of the salesforce can be spent

trying to sell computers.

The number of customers that a salesman can wait on is
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not entirely determined by the time he or she has available.
For some computers, a long time is reqguired to explain the
intricacies of operation and the variety of applications.
Other computers, require less time because they are recognized
quality products, simple to operate, and many customers have
already seen or used the products at work or school. On
average, the competitors' computers will require a shorter
"sales cycle" than MBC computers. In the model, the average
time required to give a sales pitch for a competitor machine
is one hour, while it takes four hours to give a sales pitch
for a MBC system. The implication of this difference in sales
cycles is that the number of customers that a salesman can see
can be constrained by his decisions to sell one computer over
another. Therefore, how the salesmen spend their time
determines the effective capacity that the dealers have to
sell computers to the customers who come into their stores.
How the salesmen decide to allocate their sales capacity is

discussed in detail in a later section.

4.2.7 SERVICE

Most dealers have a service group are dedicated to
handling maintenance requests from customers who have problems
with their computers. The service department is often a
profitable group that make no demands on the sales activities
of the dealer. Nevertheless, salespeople are never completely

insulated from the problems of their customers. Once a person



has been sold a computer he may have questions about its
installation, use of the software, where to get maintenance,
or who to contact about software problems or new packages that
become aQailable. These questions almost always are directed

to the salesman who sold the computer system.

A salesman does not always have to completely satisfy the
"service burden" that his customers impose. As salespeople
know, the time that one must spend answering after-the-sale
questions is time that could be spent trying to sell
computers. As a result, when a retail computer store becomes
busy with customers, the salespeople will be tempted to ignore

service requests.

Diagram 4.7 presents the model-representation of service
activities and how they influence other variables within the
system. The total service burden is determined by the total
new installed sales of computers as well as the mix of MBC and
competitor computers in this installed base. Mature
computers, those that are more than one year old, are not
likely to be the cause of many inquiries from customers. By
that time, the owners will understand the basic operation of
their machines and any new questions are likely to be directed
to a hardware service organization or a software producer. Of
course, the owners will have occasional questions about
additional pieces of hardware or new software programs, but

these can be considered part of sales effort devoted to new
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sales.

The mix of MBC and competitor products in the installed
base is important because owners of MBC equipment will require
greater support after the sale thanlthe owner of a typical
competitor computer. The MBC system is complex and usually
will be placed into an environment where it performs more
sophisticated functions. For instance, the MBC system might
be employed in a doctor's office to perform billing tasks
while at the same time looking up patient histories and
calculating financial information. In comparison, an Apple II
computer might have been purchased to do only word processing
and spread-sheet analysis for a single user. The result of
this difference in system use and complexity is that MBC
computers should have a greater service burden per sale. In
the model, the average service burden per new installed
competitor computer is 1/2 hour per month. For every MBC
computer under one year old, the owner will ask that the sales

people spend 2 hours per month answering questions.

As we have mentioned, the sales people do not have to
meet all the demands that their customers make on their time.
In effect, the sales force allocates a certain fraction of
their available time to satisfy the service burden. The time
they are willing to spend assisting the customers is very much
related to how busy they are. If there are no customers in a

store, a salesman would be willing to spend all of his time
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satisfying a previous customers questions. The salesman
appreciates the fact that after-sale support is important to
his reputation and will make an effort to protect it.
Nevertheless, when the number of customers in the store makes
it impossible for the salesforce to wait on everyone, then
every minute a salesman spends talking to an old customer is
time that he could have spent trying to make a new sale. In
the model, "Busyness" represents the ratio between the number
of customers who are in the store looking to buy a computer
and the number of customers that the salesforce can actually
wait on. As the volume of traffic through the dealerships
becomes great, the salesman will allocate only 5% of their
time to assisting customers with questions about the computers
they have purchased. This 5% of capacity that was spent
satisfying the service burden decreases a dealer’s total sales

capacity by 5%.

1f some of the service burden goes unsatisfied, there
will be some dissatisfied computer owners. If a large number
of these people own MBC equipment, this is of particular
concern to MBC. The effect that dissatisfied customers can
have on a manufacturer's presence in the market is large and
detrimental. In the model, we represent the effect from
dissatisfied customers as reducing MBC market presence. This
effect is twice as potent as the effect from a satisfied new
computer owner. For each dissatisfied MBC customer, 10

businesses per year in the target market develop a negative
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impression of MBC and its products.

4.2.8 DEALER MARKETING AND TRAFFIC

Most retail computer dealers spend some of their profits
on marketing to bring potential customers into their stores.
The amount of marketing done by each store and the policies
they use to regulate their marketing efforts can differ.
Nevertheless, it is reasonable to assume that a typical dealer
will allocate a certain fraction of his projected profits for
marketing expenses. After all, the dealers recognize that
marketing is an important business activity. They are not
going to spend more than they can justify financially;
however, as revenues and profits increase, one would expect a

typical dealer to increase his marketing expenditures.

In the model, we do not keep account of absolute profits
or revenues. We do track the average contribution towards
fixed costs that dealers are realizing; however.
Contribution is revenue minus dealer cost of goods sold, or
dollar margin per computer times the total number of units
sold. We have assumed that the typical dealer spends 5% of
his current period's total contribution on marketing. The
accuracy of the figure itself is not important in determining
the behavior of the model. What is important is the strength,
of the assumption that marketing increases with profits'and

the effect that this marketing has on the dealer's business.
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Dealer marketing increases the number of customers that
come into a dealer's store. Whether it be a billboard, flyers
sent throﬁgh the mail, phone calls, or an advertisement in a
local newspaper, all of these marketing techniques are
designed to inform potential computer buyers that a dealer is
available to serve them. On average our model assumes that
200 customers viéit a typical dealer store per month. Figure
4.6 indicates the effect that a dealer's marketing effort can

have on the traffic through his store. The vertical axis is a

Figure 4.6
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multiplier which increases the observed volume of traffic. If

a dealer were to spend §$5,000 or more per month on marketing,
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he could increase the volume of traffic by as much as 40%. As
the shape of the curve indicates, the effect of marketing is

not substantial at very low levels and has a decreasing effect
for each.dollar spent at very high levels. This is consistent
‘with the "S"-shaped response curve that is common in marketing

theory.?3

A dealer can choose from among many ways of marketing his
dealership and products. Some of the techniques available to
him can be targeted to people and businesses whose computer
needs may be very specific. For instance, to sell low end
computers to customers interested in playing games or simple
applications, a dealer might send out flyers to students or
people with children. But more important to MBC is the
marketing that a dealer does to small businesses who are
likely to buy a multiuser system. Since the dealers that MBC
recruits have a strong interest in selling MBC computers to
the business market, the dealers require very little

encouragement target their marketing effort in this way.

Figure 4.7 indicates the fraction of a dealer's marketing
effort that is directed to the "multiuser” market increases as
his success at selling the MBC line increases. Each dealer is
aware of the fraction of contribution to his total profits
that is traceable to sales of MBC computers. If a dealer
carries 4 lines, one might expect that 25% of a dealer's

profits to come from each line. MBC dealers feel that it is
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Figure 4.7
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in their long term interests to pursue specialization in the
multiuser business market, however, so it takes only slightly
encouraging sales figures to prompt dealers to market the MBC
line aggressively. Even when the fractional contribution from
sales of MBC computers is zero, a dealer will allocate 5% of
his total marketing dollars to multiuser marketing. When MBC
sales account for 25% of his total contribution, a typical MBC
dealer will allocate about 40% to this market that is likely
to buy MBC computers. In those rare cases where MBC sales
represent 80% of a dealer's contribution, he will specialize
entirely in the multiuser market and allocate his marketing

expenditures accordingly.
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The important result of a focused marketing effort is
that focused marketing changes the character of the customers
who visit a dealer's store. This in turn changes the
probability that a given customer will buy a given computer
when approached by a salesman. For instance, if more doctors
with private practices start coming to a dealership, then a
salesmen in that dealership will meet with more success in
trying to sell customers a MBC computer that is particularly
well suited to the needs of a medical office. This is
represented in Diagram 4.8 by the "MBC Sales Pitch Success

Fraction" which will be discussed in a later section.

4.2.9 CONTRIBUTION

The difference between the price at which a dealer sells
a computer and its cost to him is the contribution that that
computer makes towards the dealer's fixed costs. The
contribution that results from the sales of computers from
each manufacturer's line within a given store is given a lot
of attention by a dealer. If a dealer is carrying four lines,
one might expeét each line's contribution to be approximately
25% of the total. Of course a variety of factors might affect
the contribution that a dealer expects from each line --
factors such as the variety of offerings within the line, the
manufacturer's reputation, or the margin per saie. In our
model we monitor the dealer's total monthly contribution as

well as the fraction that is due to sales of MBC computers.
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Diagram 4.9 presents the way in which contribution is

calculated as well as its effect on other variables.

There are three inputs that determine the contribution
from each of the computer lines: séles rate, average sales
price, and dealer margin. The average price of a MBC system
is greater than that of an average competitor system within a
dealership. As we have discussed the MBC system will be sold
because of its greater capabilities for use in more
sophisticated applications. Therefore the price of a MBC
computer with the peripherals that a buyer is likely to add,

will be greater than that of a single-user computer.

MBC charges its dealers 70% of list price for the
computers they sell. An average competitor manufacturer sells
their computers to the dealers for 60 to 70% of list, which
would lead one to assume that the dealers profit more from the
competitor products. Nevertheless, current market prices for
retail sales of computers indicates that dealers' margins are
between 20 and 25%. What has happened is that competition has
forced the dealers to cut their prices and thereby reduce the
margins that they retain. MBC, however, has arranged to sell
its computers on a consignment basis through the dealers,
thereby forcing the dealers to sell at the prices set by MBC.
This has the effect of preventing discounting, ensuring dealer

margins, and reducing dealer inventory carrying costs.
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3

The product of sales rate, margin, and average selling
price yields the monthly contribution for a given computer
line. 1In the model we have set the average price of a MBC
system at $6,000 and a competitor system at $3,500. The
margin on MBC equipment is fixed at 30% of list whereas the
competitor margin is in effect only 22%. Using the
contribution from each line it is a simple matter to calculate
the total contribution from sales and the fractional
contribution from MBC sales. It is this fractional
contribution that we have labeled "Relative Contribution from
MBC" and use to affect the dealer drop out rate as well as the
fraction of marketing allocated to multiusers. In addition,

total contribution is the only dynamic input controlling

dealer marketing.
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4.2.10 SALES CAPACITY ALLOCATION

The way in which a salesman allocates his time is perhaps
the single most important determinant of how well a computer
line will do in a dealership. This allocation of time or
sales effort is also one of the most difficult activities to
represent realistically in a model. Nevertheless, in this
model we have captured the important effects of the salesforce

behavior and the necessary inputs to the behavior.

No salesman would arbitrarily try to sell a specific
customer a randomly chosen computer. In fact, in some
situations a salesman acts only as an order-taker because the
customer may already be clear as to which computer he wants to
buy. In these cases, the salesman has very little control
over which systems he sells. More frequently, however, a
salesman, especially a MBC salesman, is a consultant to the
customer. Prior to a sale, a salesman will interview a
customer in an attempt to determine his computing needs and
which computer system might best suit those needs. He then
will give a "sales pitch" for that computer system. In these
cases where the customer has not already decided which
computer to buy, the salesman can exercise a lot of freedom in
choosing which system to push. The factors which determine
which system a salesman chooses to push are a combination of
what will benefit him and what he perceives is good for the

customer. In electing to emphasize one computer over another,
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a salesman has allocated a certain fraction of his total sales
capacity to each product. When a salesman decides to make a
sales pitch to a somewhat uncertain customer for an Apple
‘MacIntosh rather than an IBM PC Jr., he has allocated some of
his sales capacity to the Apple line. These incremental
decisions may not appear to make much difference but at the
aggregate level they can mean a great deal if most of the

salesforce is responding to the pressures in a similar way.

In the model we have represented five of the inputs that
affect a salesman's decision to allocate his sales capacity.
These forces as depicted in Diagram 4.10 are:

1) Relative time per sales pitch

2) Relative dollar margin per computer sale

3) Relative sales pitch success fraction

4) Relative inventory cost

5) Busyness
Each of these forces encourages the salesforce to dedicate a
greater or lesser fraction of their time to making sales
pitches for MBC computers. The relative size of each effect
and the factors upon which they are based can be guite
different. In the model we express the aggregate or average
fraction of sales capacity which is allocated to pushing the

MBC line as follows:
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(Fraction of Sales Capacity Allocated Due to Relative
Time for Sales Pitches and Normal Other Effects)

X (Effect of Relative Margins)

X (Effect of Relative Sales Pitch Success Fractions)
X (Effect of Relative Inventory Costs)

X (Effect of Busyness)

= Total Fraction of Sales Capacity Allocated to MBC

Under ncrmal conditions the salesforce will allocate 25%
of their effort to trying to sell MBC computers. The first
variable in the above equation represents this "normal" value
which does not change during the life of the model. Although
it takes longer to make a sales pitch for a MBC computer and
the normal sales pitch success fraction is lower than that for
the typical competitor computer, the commission on a MBC sale
is greater. Additionally, the salesforce is somewhat
dedicated to the dealer's efforts to specialize in selling the
high-end computers. Thus, for a dealer carrying four computer
lines, it is reasonable to assume that one-fourth of the sales

effort will be devoted to the MBC line.

Each of the effects in the equation for sales capacity
allocation is represented as a multiplier which is either
somewhat greater than or less than one, depending upon whether
the factor has a favorable or unfavorable effect on MBC sales
effort. Figures 4.8, 4.9, 4.10, and 4.11 present these.

effects. As indicated, under normal conditions MBC's line of
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computers will be allocated 25% of the sales capacity;
however, under extreme conditions the allocation could

conceivably range from as little as 5% to as much as 63%.

Figure 4.8 portrays the strong effect that the expected
margin from the sale of a given computer can have on the

salesman's incentive to push that particular computer. The

Figure 4.8
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runs of the model this ratio is 2.3 as computed from
[30%($6,000)]/[22%($3,500)]. Small variations in this ratio
are not easily recognized by the salespeople and as the graph
shows théy do not significantly alter the time they allocate
to selling MBC equipment. Nevertheless, as the difference in
these margins becomes large, the salesforce will allocate up
to 45% more or less sales capacity to selling the MBC line.
Extreme differences in margins do not result in much greater
changes in sales capacity allocation since the salesman still
must consider the needs of the customer. Even if a dealer
earns nothing on the sale of a computer, he might still sell
that computer to a customer who requested it. The dealer and
salespeople are conscious of their reputation in the market

place and will respect the differing needs of the customers.

The probability that a customer will actually buy the
particular computer for which a salesman gives a sales pitch
to a large extent determines the incentive for the salesman to
push that computer. If a customer is not certain that he
needs a computer at all, then a salesman might be more likely
to try to sell him a low-priced, popular-brand computer like
the Apple II. The salesman knows that if he tries to push a
$6,000 MBC system then he might lose the sale altogether. The
aggregate result of this type of behavior is that MBC is
allocated less sales capacity when few of their computers are
purchased after the salesforce spends the time to make a pitch

for the machines.
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Figure 4.9 shows how this pressure is represented in the
model. The x-axis is the ratio of the fraction of customers
that buy a MBC computer after they have been given a sales
pitch for the machine to the fraction of customers who
actually purchase a competitor computer when they have been

given a sales pitch for that machine. 1Initially the success

Figure 4.9
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fraction for MBC equipment is only one in ten whereas the
analogous fraction for competitor equipment is one in five.
Thus salesmen expect a sales pitch for a MBC computer to meet
with success only half as often as a pitch for a competitor
computer. If the salesmen find that these success fractions

have changed significantly; however, they will quickly adjust
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the effort they devote to pushing each line. 1In extreme
cases, the salesforce will increase the fraction of time spent
trying to sell the MBC line by as much as 50% or alternatively

they might decrease the allotted time by as much as 30%.

There are many costs associated with operating a retail
store and some of these costs can influence the sales
activities within the store. The cost of stocking inventory
is one important cost that often results in clearance sales
and price cutting in retailers like department stores.
Although this type of behavior is not often found in computer
stores, the pressures to reduce inventory stock do exist. To
the extent that this consciousness of inventory carrying costs
is communicated to the salesforce, the sales effort allocated

to selling each line can change.

The managers of a retail computer store do not always use
a sophisticated inventory control system to monitor the
carrying costs of their inventory. Nevertheless, they do
appreciate the cost of maintaining inventory. When a manager
walks into the stock room and sees 100 computers sitting in
boxes, he kncws that they are costing him money since what he
paid for those computers could be in the bank or another
investment earning interest. Those working in a dealership
are likely to become more keenly aware of the this inventory
carrying cost the longer that the inventory sits idle. 1In the

section "Inventory" we talk about how dealers manage their
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inventory and their perceptions about its costs.

Figure 4.10 indicates how we have represented the effect

that the relative inventory costs of each line has on the

sales effort devoted to pushing each line of computers. Under
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normal conditions when the MBC inventory cost is 25% of the
total, there is no pressure to allocate more or less sales
capacity to selling the MBC line, so a multiplier of one is
used to produce a neutral effect. When the cost of MBC
inventory relative to total inventory costs becomes very
great, the sales force may increase the effort with which they

try to sell these computers by as much as 15%. On the other
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hand, if coﬁpetitor inventory becomes very costly, then 15% of
sales capacity may be transferred from the MBC line to the
competing lines. Thése effects are relatively small,
particulafly when the dealers manage their inventory well, but
they can only help make the model more realistic when they are

included.
Figure 4.11 represents what is by far one of the most

important inputs to a salesman's decision as to how he

allocates his time. As the store in which a salesman is

Figure 4,11
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working becomes busy, he is more likely to sell those

computers that require the.least effort. The reputation, low
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cost, and short sales cycle for the competitor computer
systems makes it a simple matter for a salesman to sell many
of these machines when the store becomes busy. By emphasizing
the sale of the cheaper computers, a salesman can also wait on
a greater number of customers. Therefore, as indicated in
Diagram 10, the salesman's decisions affect and are affected

by how busy the store is.

In Figure 4.11 the x-axis, "busyness", is the ratio of
the number of people who would like to be waited on to the
number of customers who actually can be served. 1If all the
customers in a store can be attended to, then the salespeople
will have little inclination to try for the "quick sale."

When the salesman has no free time at all, however, he will
allocate on average 15% of his sales time away from the harder
sell MBC computers. At the extreme, when there are twice as
many or more customers than the store can handle, the typical
salesman will only allocate half as much effort to selling MBC
machines as he normally would. Few of these decisions are
made instantly, are based on entirely accurate information, or
are the same for any two salesmen. Nevertheless, there is an
aggregate effect from the pressures that a salesman faces that
we have attempted to represent in the model. Certainly, even
if the magnitudes of these effects are not entirely accurate,
their direction and influence on the system's observed

behavior are correct.
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4.2.11 INVENTORY

In principle, inventory management has become a rather
simple pfocedure for retailers. Each dealer attempts to
maintain enough stock on hand to supply customer demands. In
addition, he will keep some extra inventory to cover those
times when there is an unusually large demand for a specific
product or a shipment gets delayed. In our model each dealer
tries to keep enough inventory on hand to satisfy six weeks
worth of average demand. Diagram 4.11 presents the important
aspects of inventory management. As the complete system
diagram shows, the model contains a similar structure for the
MBC line as well as the competitor line of computers within a
store. The desired inventory is a function of the dealer's
perception of the sales rate of each computer. The difference
between the current and the desired inventory levels
determines how much additional inventory that the dealer will
order. Naturally, orders received by a dealer increase his

inventory level, and sales decrease it.

In the model we represent the perceived inventory cost of
each line as the monthly cost of capital, multiplied by the
average age of the inventory, multiplied by the total dealer
cost of that inventory. If the current volume of inventory is
divided by the average sales rate, one gets an idea of how
long those products are likely to stay in inventor. Since MBC

computers are sold on consignment there is no cost of capital
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per se to the dealers. However, two months after shipment of
a computer MBC does charge a dealer 3% per month if that
computer dces not sell., For example, if a dealer has a $6,000
MBC computer in stock that is five months old, his total
carrying cost for that piece of invéntory is 3% of $6,000 X
(5-2 months) or $540. Typically, competitor manufacturers
give a 30-day grace period before a dealer must pay for the
inventory he has received. Assuming the dealer cost of
capital is 2% per month, the cost to a dealer for a $3,500
competitor computer that has been in stock for 5 months is 2%

of $3,500 X (5-1 months) or $280.

The result of the difference.between the two
manufacturer's policies is that MBC inventqry is cheaper as
long as the inventory turn-over rate is high. On the other
hand, MBC computers can be quite costly if they remain unsold
muﬁh longer than the 2-month grace period. The perceived
costs of each of the inventories that a dealer holds affects
the sales capacity allocated to each line as discussed in the

previous section.

4,2.12 SALES PITCH SUCCESS FRACTION

Not everyone to whom a salesman makes a sales pitch for a
MBC computer will in fact end up purchasing that computer.
The customer may decide to buy a computer from another line in

the store, purchase the computer at another dealer, or elect
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not to buy a machine at all. 1Irn the model we have represented
this phenomenon as the "sales pitch success fraction"” and its
features are given in Diagram 4.12. There is a sales pitch
success fraction for the MBC line and the competitor line. 1In
technical language, the sales pitch success fraction is the
probability that a customer will buy a specific computer given
that a salesman has made a sales pitch for that computer.
Alternatively, it is the fraction of customers who actually
bought a given computer after they received a sales pitch for

it.

As mentioned previously, the sales force is conscious of
the sales pitch success fraction for each type of computer,
and they take it into consideration when deciding which
computers to push. In the model, the fraction is also used in
calculating the actual sales rates of each type of computer.
The number of sales pitches for a computer multiplied by its
individual sales pitch success fraction yields the number of

computers actually sold.

We have identified five determinants to the sales success
of a MBC computer. They are:

1) Overall quality

2) MBC Market presence

3) Software availability

4) Dealer's experience at selling multiuser systems

5) Dealer marketing
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To construct an equation representing the sales pitch
success fraction for MBC computers we took factors and
constructed multipliers which would correspond to thé relative
importance and direction of influence for each factor.

Fiqures 4.12, 4.13, 4.15, and 4.16 give the graphical

representations of how these factors are controlled.

First, there is a normal fraction of customers who will
buy MBC computers. This normal fraction is a function of the
machine's quality, capabilities, appearance and other features
that make the hardware itself desirable to some percentage of
the population. This normal fraction has a value of 0.1.
This means that for every ten people who are given a sales
pitch for a MBC computer, one person will actually purchase.
The competitor computers also have a normal fraction based on
computer qguality and attributes. In the model, one out of
four customers will buy a competitor computer after a sales
pitch is given for the machine. This large percentage is
" representative of the great popularity of personal computers

such as the IBM PC and the Apple II.

Part of the reason that the Apple and IBM computers do so
well in the market is that their names are well knoﬁn and
respected. As MBC's market presence increases, people will be
more willing to consider or buy a MBC computer. We have

modeled many of the factors that determine MBC's presence in
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the market and in the section "Market Presence" we explain how
this attribute is tracked. Figure 4.12 presents the effect
that market presence has on the success fraction for MBC

computers. Market presence is measured as the number of

Figure 4.12
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businesses out of the 2.3 million small businesses in the
target market who are aware and favorably impressed by the MBC

name in desktop computers.

MBC currently has very little market presence in the
small business market and therefore its name has little
influence on whether a potential customer decides to buy one

of its computers. Hence, the normal success fraction is
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multiplied by 1 for low levels of market presence. The effect
of market presence is similar to advertising in that it has an
"S"-shaped response curve. As Figure 4.12 shows, market
presence.can improve the success fraction for MBC computers by
as much as 10%. Since competing computer lines have a well
éstablished presence in the market already, we did not attempt
to model any changes in competitor market presence over time.
Their current level of market presence is reflected in their

normal success fraction of 25%.

Computers are no longer being thought of as novelties
that tzchnically oriented people use for solving math or
science problems. Individuals and businesses are now buying
computers tc solve specific problems or to improve some aspect
of their operations. As a result the software packages that
address the needs of business problems are becoming the
driving force that sells the computers. Not all software
packages will run on all computers, so the computer that a
particular customer buys depends very much on which
application program or programs he would like to run. Some
applications packages such as "Wordstar," "VisiCalc," and
"1-2-3," have become so popular that few people would buy a
machine that would not run these programs, even though that
might not be the primary use for which the computer were
purchased. MBC's computers do support many popular software

packages, but not all.
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There are many specialized application programs that will
enable MBC computers to solve the needs of customers in a
variety of businesses. The availability of software for MBC
computeré will have a strong influence on how well they sell.
When a customer walks into a dealeréhip and says he manages an
auto parts store and needs to get his inventory management
under control, the probability that he will buy a MBC computer
increases dramatically if the dealer can take a program off
the shelf and show the customer how this program will solve
his problems. Therefore, the variety of programs that a
computer will run as well as the availability of a specific
program that addresses an individual customer's needs affects

the number of people who will buy the computer.

éurrently there are about 20 specialized software
packages readily available through dealers that run on MBC
computers. As Figure 4.13 indicates, this is considered the
"normal" level of software availability, and at this value the
software multiplier is one. As the number of packages
increases, the sales pitch success fraction for MBC computers
increases. When each dealer is carrying an average of 70
applications packages or more, the sales pitch success
fraction is increased by 25% and can go no higher. With 70
packages available, one would expect each dealer to be able to
satisfactorily address the needs of the market in which he is
specializes. If a dealer tries to stock more than 70

programs, the sales force will be unable to sell the computers
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any more effectively because there will be too many programs

to keep track of.

The number of programs available to run on competitor
‘computers is also increasing and will increase the chance that
a given customer can justify a computer purchase. Figure 4.14
presents the effect that software availability has on the
competitor sales pitch success fraction. Since there are more
computers in all the competitor lines, the number of programs
that run on the machines is greater. Therefore, when the
model starts, the effect of 100 software packages is neutral.

As the number of software packages grows to 200, however, the
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average sales pitch success fraction for competitor computers
will increase by 25%. Once again, the availability of
software cannot increase the success fraction beyond this

upper limit.

MBC desktop computers are more complex than the average
computer sold by retailers. In addition, the machines are
being sold to solve more sophisticated problems. As a result,
a salesman trying to sell a MBC system faces a difficult task.
Not only must the salesman become familiar with the software
packages that run on the MBC machine and the unique features

of the computer, he must also learn about how a multiuser
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system is operated. 'In addition, since the MBC computer is
targeted at a somewhat different market than the salesman has
traditionally addressed, he must become familiar with the
needs of that market. To help dealers acquire the skills
needed to sell MBC computers to the small business market, MBC
gives training courses to new recruits. Nevertheless,
training courses will never replace the experience that a
dealer's sales people must acquire to effectively sell the MBC

computer.

Figure 4.15 indicates the effect that experience has on
the success that dealers will have in selling the MBC line of
computers. The x-axis is "multiuser selling experience" which
is directly related to the total number of MBC computers that
an average dealer has sold. 1Initially, when a dealer has not
sold a single MBC computer the sales force will not be as
familiar with the operations of the computers, their potential
applications, or the software available. As a result the
sales people will give ineffective sales pitches for the
machines and realize a success fraction only S0% of the
expected or normal fraction. As their experience at selling
multiuser systems to small businesses increases, the sales
pitch success fraction may rise to 130% of its normal value.
At this level of experience, the sales force is giving as
effective a sales pitch as can be given, and additional

experience cannot improve their efforts.
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Figure 4.15
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Since the salesforce is already quite experienced in
selling competitor products and these products reguire less
sophisticated sellers, we have not incorporated any effects
from selling experience for the competitor lines of products.
The important effect to be captured is that the dealers are
new to selling MBC's products and will therefore move down a
steep learning curve. In contrast, dealers are operating on a
fairly flat portion of their learning curve for selling

competitor computers.
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The amount and type of marketing a dealer does not only
affects the volume of traffic through his store, but also the
purchasing interests of the customers. If a large portion of
a dealer's marketing effort is directed to bring in
businessmen who need a multiuser computer system, then the
salespeople will sell the MBC computer more successfully. A
dealer cannot change the computer needs of individuals;
however, he can control the type of people who come to his
store and thereby influence the computer needs of the average

customer that his salesmen wait on.

Figure 4.16 illustrates the effect that marketing
targeted to multiusers has on the MBC sales pitch success
fraction. If a dealer does general marketing which is neot
intended to bring in customers with specific computer needs,
then there will be no change in the purchasing behavior of the
typical customer that a salesman serves. Therefore, the
normal multiplier on the Y-axis is one. 1If, however, a dealer
targets a large fraction of his marketing effort to small
businesses that are likely to need multiuser computer systems,
the’' spectrum of customers coming into the dealership is
changed. Salesmen find that the marketing effort increases
the fraction of customers to whom they can sell a MBC
computer. As Figure 4.16 indicates, the MBC sales pitch
success fraction may be as much as 1.4 times its normal value

as a result of dealer marketing.
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Figure 4.16
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The marketing effort has little effect on the fraction of

customers who can be sold a competitor computer. The

important distinction that is represented in the model is that

most everyone who comes into a computer store can be convincea

to buy a relatively inexpensive computer;

however, a customer

must have specific needs in order to buy a MBC computer.

In
success
0.25 or

success

the model, the five factors influencing sales pitch
fractions can act to make MBC's fraction as large as
as little as 0.09. The competitor's sales pitch

fraction ranges from 0.2 to 0.25.
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4.2.13 SOFTWARE

Our model of scftware production is quite simple.
Nevertheless, it captures the important effect software have
on sales as well as the influence that sales has on software
production. In the model, "software” refers to the average
number of application packages that each dealer is familiar
with and has readily available for purchase by interested
customers. Thus, the "software creation rate" is determined
not only by the rate at which MBC-compatible programs are
produced, but also by the time required for dealers to find,
acquire, and become familiar with these programs. Since
dealers will specialize in specific markets, each dealer will
carry a different selection of software. As represented in
Diagram 4.13, the size of this selection affects the sales
pitch success fraction for the computers on which the software

runs.

The incentive for software writers to produce or release
programs that run on MBC computers is primarily determined by
the number of these computers in use. The success of a
program is controlled not only by its quality but also by the
number of people who can run the program on their computer.
Since the sales of MBC computers by retailers is expected to
represent a substantial fraction of total MBC desktop computer

sales, these sales will affect the software creation rate.
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MBC is providing its dealers with lists of programs that
have been written by VAR's to run on MBC computers. It is not
always a simple matter to acquire and learn these programs;
however, as a dealer becomes experienced with MBC computers he
will want to find more software to satisfy his customers'
needs. For these reasons, the total installed sales of MBC

computers increases the MBC software creation rate.

Normally, MBC dealers add one MBC program per month to
their software offering of twenty programs. As the total
sales of MBC computers by dealers increases, this software
creation rate may quadruple. Figure 4.17 shows the nature of

this relationship.

Since the number of programs available for competitor
computers is also increasing, we have incorporated separate
equations for MBC and competitor software creation. Unlike
the modeling of MBC sales, the model shows only a small
percentage of the total sales of competitor computers. These
computers are being distributed by many sources other than the
dealers that MBC recruits. Thus, the total competitor sales
as duplicated in our model do not significantly affect the

competitor software creation rate.

In fact the rate at which competitor software is created
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is fairly constant since it is constrained by the ability of
dealers to adopt the programs. The sales of competitor

computers do not strongly influence software producers since
there is an abundant stock of these computers already in the
market. In short, the rate at which competitor software is
produced and distributed is constrained only by the capacity

of writers and dealers.

since there are many more competitor computers already in
the market, the number of programs available and the rate at
which they are being created is greater for competitors than

it is for MBC. In the model each dealer initially carries an
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average of 100 competitor programs. This number is increased
at a rate of 1.5 programs per month. Although the number of
available programs grows interminably in our model, the effect
of this abundance of programs does not. Dealers will either
refuse to carry additional programs or else the effectiveness

from carrying additional programs will be small.
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4.3 NOTES

For a more detailed explanation of the use of symbols
in system dynamics see George P. Richardson and Alexander
L. Pugh, Introduction to System Dynamics Modeling with
DYNAMO, (Cambridge, MA: MIT Press, 1981). For a
e e pye < 1
critique of system dynamics symbols, see .John
D. W. Morecroft, "A Critical Review of Diagramming Tools
For Conceptualizing Feedback System 4odels,” Dynamica,
vol. 8, Summer 1982, 20-29.

A complete mathematical explanation of exponential
growth and decay models appears in Richardson and Pugh,
previously cited.

Philip Kotler, Marketing Decision Making: A Model
Building Approach, (New York: Holt, Rinehart, and
Winston, 1971).
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5 ANALYSIS OF SYSTEM BEHAVIOR AND POLICY TESTS

N .

5.1 ORGANIZATION AND PURPOSE

in this chapter, the output of the MBC retail sales
channel model will be presented and analyzed. By examining
the behavior of the model under base run conditions, we hope
to reveal areas where MBC can intervene to improve the
performance of its product and the development of its retail
sales channel. Having identified these areas of intervention,
we will introduce changes into the model and examine the
model's behavior as compared to the desired behavior of the

channel.

The base run of the MBC retail sales model uses the
parameter and function values supplied by MBC and described in
Chapter Four. The behavior of the retail model under base run
conditions reflects only the internal influences described in
Chapter Four. 1In other words, all movement in variables
results from changes within the system instead of resulting
from changes in the system's environment. The base run of the
model covers one hundred months because some of the more
subtle dynamic behaviors of the retail system take place over

long periods of time.
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Our objective is not merely to present the output of the
nodel and explanations for the movement of variables over
time. Instead, we seek to use the model output, the system
dynamics.technology of feedback loops, and explanations from
the feedback perspective to develop.a deeper understanding of
the retail channel system. The development of this
understanding should have a managerial slant. It is not
enough to understand that movement fn one variable is caused
by movement in another variable. A deeper level of
understanding requires a synthesis of behavior and
explanations to derive general principles about the operation
of the retail sales channel system. Even from the relatively
simple dynamic structures represented in this retail sales
channel model, rich dynamic behavior emerges. This behavior
has implications for MBC's management of the retail sales

channel system.

The output and analysis of the retail sales channel model
should, in a very real sense, be viewed as feedback on a
manager's mental models of workings of the retail channel.

The results and explanations offered here should stimulate
discussion, challenges, and exploration of the channel among
MBC management. The true value of this modeling effort lies
not in the model or its output, but rather in the dialectic
process that surrounds the development of the model and the

discussion and analysis of the model's results.
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5.2 MODEL BEHAVIOR

The base run of the retail sales channel model reveals
some geﬁeral insights about the movement of a multiuser
microcomputer through a retail channel, and about the efforts
required to develop a retail sales channel for microcomputers.
These insights fall into two broad categories: (1)
product/channel interactions and the nature of in-store
competition, and (2) service requirements, competition, and

channel development.

5.2.1 PRODUCT/CHANNEL INTERACTIONS AND IN-STORE COMPETITION

In general, the nature of the product offered through a
sales channel affects both the success of the product, and the
success of the sales channel. For example, the success of a
product often depends on the appropriateness of the product
for the particular channel through which it is offered. There
are two reasons why the product characteristics and channel
characteristics must be well matched. First, on a superficial
level, the type of customers that frequent a particular
channel must be the type of customers that are likely to
purchase a product offered through that channel. Industrial
solvents are not offered through convenience stores because
very few convenience store shoppers are interested in
purchasing industrial solvents. Second, and more important,

the nature of competitive products influences the
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appropriateness of a channel for a particular product.
Assuming an appropriate match between channel customers and
product characteristics, differences among products aimed at
the same market influence the success of a product. For
example, many brands of household cieaners sold through
supermarkets remove dirt just as well as industrial cleaners.
But cleaners sold through supermarkets and packaged in
easy-to-use bottles sell better through those channels than
cleaners sold in bulk from large vats. Therefore, although
both products perform equally well, the added convenience of
the packaged variety make it a favorite of the supermarket

shopper.

In addition to influencing the success of the product in
a given channel, product characteristics also influence the
development of the channel itself. The success of a channel
is not divorced from the success of a product. Tupperware and
Avon have managed to develop successful direct sales channel
because their products are successful. Few householders would
agree to sell Tupperware or Avon if the product did not sell
through these channels. Conversely, the success of the
product is not divorced from the success of the channel. The
channel is more successful that the mere horizontal summation
of the success of its members because success breeds success.
Breadth of distribution comes only from a successful product.
Yet it is difficult to have a successful product without broad

distribution to the target market.



In much the same way the characteristics of household
cleaners and Tupperware influenced the development of their
retail channels, the characteristics of the MBC computer
influences the development of its retail channel. The base
run of the model reveals that MBC's product is at a relative
disadvantage compared to competitive products when it is
offered through the retail channel. This relative
disadvantage is related to the characteristics of the channel,
and the interactions among MBC's product and competitors’
products as determined by product characteristics. MBC's
disadvantage manifests itself in sales rates that are lower
than those of the competition, and a shorter life cycle for

the product within a retail store.

5.2.1.1 DEPRESSED SALES RATES

Sales rates for the MBC multiuser computer in computer
retail stores are below expectations for the life of the
product. Figure 5.1 plots the sales rates of the MBC computer
and competitor computers over time. Table 5.1 provides
rumerical values for MBC and competitor sales rates, as well
as the share of the dealer's contribution provided by MBC
computer sales, and sales capacity absorbed by attempts to

sell MBC computers.

We expected the MBC sales rate to be well below the
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INITIAL MAXIMUM % CHANGE % OF TOTAL
MS5C SALES,/PERIOD 2 L.,75 150% 6%
CCIPETITOR SALES/ |60 76 27% 96%
PERIOD
MBC CONTEIBUTION/ |[$3,125 $8,600 275% i2.8%
PERIOD
COMPETITOR CONTRIB- [$46,250 $58,750 27% 87.2%
UTICN/PERIOD
M2C SALES CAPACITY [148.75 175 L 22%
GCMPETITOR SALES 575 500 -13% 62.5%
CAPACITY
SERVICE CAPACITY 56.25 125 122% 15.5%

ANALYSIS OF THE BASE RUN

TABLE 5.1

competitor sales rate because the MBC machine is more

difficult to sell.

MBC computer becomes clear when contribution and sales

capacity use are examined.

Nevertheless, the relative disadvantage of

The MBC product consumes far more

sales capacity that competitor products relative to the

contribution it generates.

The development of MBC's sales over time can be explained

in two phases:

the latter phase of stagnation of sales.

the early phase of growth in MBC sales, and

MBC computers are receiving more attention from the

salespeople, and the salespeople are learning to better use

their capacity to sell the MBC computer.

In the latter - -

stages, the longer sales cycle asscciated with the MBC

In the early stages,
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computer, and the attendant difficulties of selling a
multiuser computer as opposed to a single user computer, cause

the stagnation of MBC's sales rate.

Figqure 5.2 illustrates the early success of the MBC
computer in the retail sales channel as salesmen devote more
sales capacity to the MBC computer and become more experienced
at selling multiuser systems. Loop One governs the allocation
of sales capacity to the MBC computer. In the early stages of
the MBC product's life in the retail store, salesmen are eager
to try selling the MBC product. Armed with fresh training,
salesmen spend a certain fraction of their time making sales
pitches about the MBC multiuser system to customers. The more
time they allocate to the MBC, the more sales pitches the
salesman makes. Some of these sales pitches result in sales,
the exact number determined by the sales pitch success
fraction. For a variety of reasons, the sales pitch success
fraction increases as MBC sales increase. As the sales pitch
success fraction increases, salesmen are more likely to
allocate time to selling the MBC computer. In this fashion,
successful selling of the MBC computer is self-reinforcing.

In the absence of other influences, Loop One will produce ever
increasing success of the MBC computer because salesmen will
allocate more and more of their sales capacity to the MBC

computer as more and more MBC computers are sold.
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The self-generating growth of Loop One is reinforced by
Loops Two, Three, and Four in Fiqure 5.2. Just as Loop One
allocated more capacity to MBC as MBC succeeded, Loops Two,
Three, And Four make each unit of MBC sales capacity more

productive as MBC succeeds.

For example, Loop Two represents the effect that salesman
learning has on his ability to sell. When a computer store
takes on a new product line, a great deal of time and effort
is consumed preparing for the sale. The salesman must be
knowledgable about the product, its capabilities, and the
marketplace toward which it is targeted. Much of this
learning can only take place on the job. By selling more
computers, the salesman learns to tell successful approaches
from unsuccessful ones. This learning éffect is represented
in Loop Two. MBC sales generate experience at selling
multiuser computers which, in turn, improves the salesman's
success fraction. Improvements in the success fraction

increase sales, and reinforce selling experience.

In a similar fashion, Loop Three represents the effect
that targeted marketing can have on the sales pitch success
fraction. This marketing is target toward prospective
customers likely to need a multiuser computer. Improvements
in MBC sales generate revenues, a fraction of which is devoted
to dealer marketing. As MBC sales become a larger fraction of

total store revenues, the store manager is likely to become
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convinced that the MBC product is of value to him. He will
allocate a larger fraction of his total marketing budget to be
aimed specifically at multiuser computer prospects. This
improved.multiuser marketing effort alters the class of
customers entering the computer retail store. A larger
fraction of these customers, having been previously exposed to
marketing designed to promote interest in multiuser computers,
will be disposed to the purchase of a multiuser computer.

. This change in the nature of the customers in the store will
increase the sales pitch success fraction, and in turn
increase sales, thereby reinforcing the tendency to allocate

marketing resources to prospective multiuser computer buyers.

Although similar in operation to Loops Two and Three,
Loop Four acts to reinforce the growth of MBC sales over a
longer time frame. Loop Four argues that increases in MBC
sales create a demand for MBC software. In response to that
demand, software is produced or released. The creation of MBC
software increases the number of potential applications of the
MBC computer, thereby generating a broader base of interest,

and improving the sales pitch success fraction.

Therefore, the early growth of the MBC sales rate within
computer stores is self reinfcrcing. As computers are sold,
salesmen are more likely to allocate sales capacity to ;he MBC
computer, and are more effective with the capacity they

allocate.
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Retail sales of MBC computers do not continue unimpeded,
however. The unique characteristics of the MBC product
interact with the nature of computer retailing and the
characteristics of competitor models to limit the growth of
sales of MBC computers. The complexity of the MBC computer
and the attendant long sales cycle relative to competitors'
computers stifles growth because growth itself creates

conditions that impede the sale of computers.

Figure 5.3 displays the forces that act to restrain
computer sales through retail sales channels. 1In general,
computer retail sales are limited by the competition for sales
capacity among the various makes of computers available for
sale within the store. Loops Five and Six explain how

competition for capacity limits retail sales.

In Loop Five, MBC computers compete for sales capacity
with competitors' computers through the capacity allocation
fraction. The capacity allocation fraction is the sales
capacity allocated to sell MBC computers relative to total
capacity available for selling. Increases in the capacity
allocation fraction increase the total hours available for
selling the MBC computer. As the number of hours allocated to
selling MBC computers increases, salesmen are able to make
more sales pitches for the MBC computer. Because the MBC
computer is a multiuser computer, it takes longer to make a

sales pitch for the MBC computer than it takes to make a sales
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pitch for a competitors' computer. Therefore, increases in
the number of sales pitches made for MBC computers will
increase the length of the average sale pitch within a given
store. ?or example, a store that makes sales pitches only for
the MBC computer will be able to make fewer sales pitches than
a store that attempts to sell bocth the MBC computer and
competitors' computers. If the length of the average sales
pitch increases, the computer store will be able to handle
fewer customers with its sales capacity than it would be able
to handle had its average sales pitch been shorter. As the
number of customers a store can serve declines, the store will
appear more busy to the salesman. This apparent increase in
store activity creates pressures for the salesman to allocate
more time to selling the competitors' computers because they
take less time to sell. Therefore, as MBC computers begin to
sell well, they affect the ability of the salesman to serve
all the customers entering the store, thereby creating
pressures to reduce effort directed at selling MBC computers.

The result is stagnating growth of MBC sales.

A similar loop is iﬁ operation stifling the sales of the
competitors' computers, as shown by Loop Six. Decreases in
the sales capacity allocation fraction represent increases in
the capacity available for selling competitor products. As
competitor sales capacity increases, the number of competitor
sales pitches will increase, therely reducing the length of

the store's average sales pitch because a competitor sales
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pitch is shorter than a MBC sales pitch. A drop in the length
of the store's average sales pitch increases the number of
customers the store can serve, reducing the pressure to
allocate sales capacity away from MBC and toward the

competitor.

in summary, the finite bounds of a computer store act as
the ultimate limitation on a computer store's sales. The
interactions among the computer store's lines of products, as
determined by the characteristics of the products and the
effect those characteristics have on the selling cycle, divide
that finite sales capacity among MBC and its competitors. As
the computer store grows, the division of sales capacity is

more and more likely to favor the competitor over MRC.

5.2.1.2 STUNTED PRODUCT LIFE CYCLE

In addition to sales rates that are below those of the
competition, MBC's computer also shows a shorter life cycle
within the retail channel than the competitors' products show.
As with lower sales rates, this disappointing performance of
the MBC product in the retail sales channel can be traced to
the characteristics of the MBC product, the characteristics of
the competitors' products, and the nature of the sales

charnel.
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The sales rates shown in Figure 5.1 indicate that the MBC
computer reaches its maximum sales rate much earlier than the
competitors' products reach their maximums. In fact, the
competitors' products continue to grow for at least two years
beyond the life of the MBC computer, indicating a product life
cycle within the retail sales channel for the competitors’
products that is at least €0 percent longer than the MBC life

cycle.

The MBC computer exhibits a shorter life cycle in the
retail sales channel because its attributes force it to suffer
more than competitor products suffer when sales capacity
becomes constraining. Figure 5.4 shows the feedback process
responsible for the early maturation of the MBC product.
Maturation of the MBC and competitors' products is governed by
Loops Seven and Eight. Loop Seven acts to constrain the
growth of the MBC product when sales capacity gets tight,
while Loop Eight develops and reinforces the dominance of the
competitors' products in the retail store. As with the sales
rates, the early maturation of the MBC product is determined
not by market forces, but by the interactions of the channel
with the characteristics of the MBC computer and the

competitors' computers.

The behavior of Loop Seven becomes important when the
constraints of Loops Five and Six in Figure 5.3 become

operational. Loop Seven adds additional constraints on the
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growth of MBC sales. As MBC sales increase, computer store
revenues increase. Increases in computer store revenues yield
larger marketing budgets, thereby increasing the customer
traffic in the store. As the store becomes busy, pressures
are created for the salesman to allécate sales capacity away
from the MBC computer and toward the competitors' computers.
This reduction in sales capacity allocated to MBC computers
decreases sales of MBC computers. In this fashion, Loop Seven

operates to stifle MBC sales rate growth.

The corresponding Loop for the competitors' products is
shown in Loop Eight. While Loop Seven restricts the growth of
MBC computer sales, Loop Eight acts to increase the sales of
the competitors' computers. Increases in competitor sales
also produce increase in the marketing budgets and store
traffic. But increases in traffic and the accompanying store
activity allocate sales capacity toward the competitor and
away from the MBC computer because the competitor sales cycle
is shorter than the MBC sales cycle. Therefore, while
increases in store sales serve to restrict the growth of MBC
products, increases in store sales encourage the growth of the
competitors' products. It is important to realize that MBC
sales contain the seeds of MBC sales stagnation, and spur the
growth of competitors' sales. Competitor sales also contains
the seeds of MBC sales stagnation, and spur the growth of
competitor sales. This inequitable treatment of products and

the resulting stagnation of sales rate growth stems primarily
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from differences in the MBC and competitor products.

Once the MBC product begins to mature in the retail sales
channel,.other loops begin to operate that reinforce the
maturation of the MBC line. Figures 5.5 and 5.6 display the
movement over time of the dollar contribution towards fixed
costs of MBC and the competitors' lines, and the movement over
time of dealer marketing, and the fraction of marketing that
is directed to potential MBC customers. Note that relative
contribution, measured as the fraction of total contribution
that traces to the MBC product line, peaks and then declines
as the MBC product line matures. The fraction of marketing

aimed at multiusers behaves similarly.

The behavior of relative contribution and multiuser
marketing reinforces the maturation of the MBC line. As MBC
sales begin to mature and competitor sales continue to rise,
the relative contribution of the MBC line begins to fall. As
a result of the decline in relative contribution, the fraction
of marketing that is aimed at multiusers declines, thereby
reducing the MBC sales pitch success fraction. This drop in
success fraction reduces the MBC sales rate, reinforcing the

maturation of the MBC product line.



174

(RN N, 4 4

]
&
]
CONTRIBUTION .

CONTRIBUTION
{BUTION

+ COMPETITOR
”l — -—@%”
— :
MBC CONTR

)
-
C
'
'
]
]
L}
i
L)
t
]
]
]
’
)
]
]
[}
]
]
'
[}
s
]
)
[
]
]
)
~
A
<
]

.

.

.

.

*

.

L]

*

L] -

llllllllllllllllllllllllll ¢ *)2

L] fo .

.

.

L]

.

[

.

L]

: . c 1l = =3= - 4 "
loviteL 1 4
rettee N i
pnw......m.n I “a
1°h,%9 0 Ce

Figure 5.5



175

S —
MARKETING

- @ - e e ® e ® w e e - - - @ e wm s w e ® m e = e -

MARKETING AIMED AT

oy R

: 1884 :

. nm .

N . O ¥ .
: -

LA ]

€133

C neee

c .%c02

Figure 5.6



176

5.2.1.3 STUNTED GROWTH OF THE RETAIL CHANNEL

Up to this point, the discussion has focused on the sales
of the MBC computer and the ways its characteristics interact
with the retail chanrel to limit saies. But the sales of the
MBC computer both affect and are affected by the development
of the MBC's dealer network. Therefore, the development of
the MBC dealer channel cannot be separated from the in-store

dynamics between the MBC computer and its competitors.

The poor performance of the MBC computer relative to its
competition is indicated by MBC's lower sales rate through
retail stores, and’the hasty maturation of the product line
when offered through retail stores. The performance of the
. MBC line within the computer retail stores determines the
breadth of the MBC computer's distribution. As calculated in
the base run, the behavior of the MBC dealer network is
displayed in Figure 5.7. The number of computer retailers
cerrying the MBC line grows steadily over time, peaking at

about 600 dealers after approximately five years of recruiting

effort.

The variable of importance in Figure 5.7 is the dealer
drop-out rate. The dealer drop-out rate is a function of
normal attrition and is accelerated by poor performance of the
MBC line relative to the performance of competitive lines.

The early rise in the dealer drop-out rate is caused by normal
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attrition and poor relative profitability of the MBC line as
it attempts to take hold in retail stores. Once the MBC
computer line begins to find a following, however, the dealer
drop-out rate begins to decline. As the MBC line begins to
mature and perform poorly relative fo its competitive lines,
dealers become disenchanted with the MBC line of computers and
the dealer drop-out rate begins to climb. The result of these
movements in the dealer drop-out rate is the steady climb and

levelling of the number of dealers carrying the MBC line. {

This behavior of the number of dealers and the dealer
drop-out rate is explained by the feedback loops presented in
Figure 5.8. Loop Nine is responsible for the growth of the
MBC dealer network. As MBC sales begin to climb, the fraction
of total contribution made by the MBC line of products also
begins to climb. Dealers carrying the MBC line are pleased
with the performance of the MBC computer and continue to sell
it in spite of the pleas of other computer manufacturers to
£fill shelf space with their line. Fewer dealers decide to
drop the MBC line, and the number of dealers carrying the MBC
line increases. This increase in dealers increases the
presence of MBC in the small business computer market, and
thereby makes the MBC computer easier to sell. 1In this
manner, increased sales of the MBC computer reinforce the
growth of the MBC dealer network. The growth of the MBC
dealer channel as generated by Loop Nine is strengthened by

Loop Ten in Figure 5.8. 1In Loop Ten, increases in the MBC
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success fraction caused by increases in MBC's market presence
act to allocate more sales capacity to MBC and away from
competitor models. This increase in sales capacity for the
MBC computer results in an increase in MBC sales, and
strengthens the growth of the dealer network as generated by

the process described in Loop Nine.

The competitors have a similar growth loop in operation
that can act to stifle or encourage the development of the MBC
dealer sales channel. Loop Eleven in Figure 5.8 describes
this force. As the sales of competitive products begin to
rise, the fraction of total contribution that can be traced to
MBC products begins to fall. Dealers, noticing this trend in
relative contribution, may reevaluate their decision to carry
the MBC computer line. Some will abandon the MBC dealer
program in favor of competitive lines. The number of dealers
carrying the MBC line will fall, thereby reducing MBC market
presence. This drop in MBC market presence will result in an
increase in the fraction of total sales capacity allocated to
competitor lines which in turn increases the sales of
competitors' computers, reinforcing the decline of the MBC

dealer channel.

The health of the MBC retail sales channel is determined
in large part by the struggle for dominance between the two
forces described by Loops Nine and Eleven. 1If Loop Nine is

dominant, the MBC retail channel grows nicely. The leveling
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of the growth of the retail channel, and its ultimate decline,
however, occur when dominance shifts from Loop Nine to Loop

Eleven.

This shift in loop dominance, and the'accompanying
leveling and decline of the MBC retail sales channel is
inevitable given the characteristics of the MBC product. The
early maturation of the MBC line in retail stores, caused by
the complexity of the MBC machine and the longer sales cycle
that accompanies that complexity, ensures that the relative
contribution the MBC line will fall. This drop in relative
contribution is all that is needed to shift dominance from
Loop Nine to Loop Elever and begin the leveling and decline of

the MBC retail sales channel.

The stunted growth of the MBC retail network is caused by
store crowding, and the way salesmen act to alleviate crowding
pressures. As will be discussed later in this Chapter, small
or incremental additions to retail store capacity would be of
little value to MBC. To encourage growth of MBC sales and the
MBC dealer network, computer retailers would/have to expand so

rapidly that crowding is no longer a problem.

Retailer expansion on the scale necessary to improve the
csuccess of the MBC product and retail channel is highly
unlikely for several reasons. First, personnel shortages will

restrain expansion. As Chapter Threze detailed, computer
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retailers are having trouble hiring both skilled salespeople
and skilled managers. Our model accurately represents the
computer retailer's plight in that salesperson time is the
scarce resource that is allocated among manufacturers.
Second, while computer retailers may expand, their rate of
expansion is likely to be too slow to help the MBC product.
The retailer and MBC probably have different desired rates of
expansion. While MBC would like a rapid rate of expansion to
benefit their product, the retailer's expectations are more
moderate. Without the same stake in the success of the MBC
product that MBC has, the retailer is unlikely to want to
expand his store capacity more rapidly than the apparent
demand for that.capacity. Finally, computer retail stores may
not be able to expand rapidly enough to help MBC. Hiring an
additional salesman will expand sales capacity, but it will
also increase sales. These increased sales will generally
produce increased marketing budgets, which in turn increase
the crowding in the store. Therefore, many attempts at store

capacity expansion are unlikely to benefit MBC.

5.,7.1.4 A TEST OF THE IMPORTANCE OF PRODUCT CHARACTERISTICS

The importance of the effect a product can have on the
development of a sales channel cannot be underestimated. An
appropriate match between the characteristics of the product
of fered, competitive products, and the limitations of the

channel can spell the difference between a very successful
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channe! development program and a mildly successful one.
Figure 5.9 shows the growth of the MBC dealer network when the
relative disadvantage of the MBC line in terms of complexity
and sales cycle length has been neutralized. The development
of the MBC retail sales channel is affected markedly by these
changes in product characteristics. Not only does the channel
develop more quickly, but 400 more dealers are recruited and

retained than in the base run.
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5.2.1.5 CONCLUSIONS

Givén that the capacity of any computer dealership is
finite, MBC sales per dealership will eventually mature.
Growth in total MBC sales through the retail sales channel can
only be accomplished in the long term through the addition of
dealers carrying the MBC line of computers. As such, an
understanding of the dynamics of the development of the MBC
retail channel, and the way the characteristics of the product
offered through the retail sales channel affect the
development of the sales channel, ultimately translates into

an understanding of how sales growth is generated for MBC.

5.2.2 SERVICE REQUIREMENTS, COMPETITION, AND CHANNEL

DEVELOPMENT

In a very real sense, contained within a successful
computer dealership are the seeds of stagnation. As computer
stores become the point of entry into the computer world for a
larger and larger population, the level of computer
sophistication of that population is bound to fall. The
burden of educating the public about computers has fallen on
the computer retailer. The unsophisticated public, while with
one hand creating the need for computer retailing, ensures
stagnant long term performance of computer retailers with the

other. With each computer sold through a retail store goes
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the promise, either explicit or implicit, that the retailer is
willing to see the buyer through the transition from computer
illiterate to computer literate. Fulfilling these promises
takes time and effort away from selling additional machines,
and the failure to fulfill these prbmises creates unsatisfied

customers and tarnishes a dealer's reputation.

The behavior of service requirements in the MBC retail
sales channel model is displayed in Figure 5.10. The service
burden, caused by sales of both MBC and competitor computers,
rises steadily as sales increase. Early on, the computer
retail store is not too busy, and the salespeople have time to
serve both new customers and olé@ ones. Quickly, however, the
burden of previous sales gets too heavy for the dealership,
and salesmen decide, in spite of rising demand, that they will
allocate no more of their time to serving old customers.

About this time, the rate of increase in the service burden
begins to slow as the sales rates for both the MBC and

competitor computers taper off.

This growth pattern of the service burden is caused by
the interactions between ava.lable sales capacity and sales
rates. These interactions are explained in Figure 5.11.
Service requirements restrain the growth of sales of computers
in retail stores as argued by Loops Twelve. and Thirteen. 1In
Loop Twelve, service demands directly reduce sales by reducing

sales capacity. Increases in retail sales directly increase
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the demand for service by customers of the retail store. This
increase in demand for service prompts salesmen to allocate
some of their time away from retail sales and toward serving
the dealers current customers. With less time for selling,
retail sales grow less quickly, and a natural check on the
growth of the service burden develops. An additional check on
the growth of service burden is described by Loop Thirteen.
Increases in a computer retailer's sales provide more money
for dealer marketing of the retail store, which in turn
increases store traffic and the salesperson's perception of
the level of activity in the store. The busier the store
becomes, the greater the salesperson's incentive to spend time
selling rather than servicing. The result is a rising service
burden that creates dissatisfied customers. Over time, as the
level of dissatisfaction with a computer retailer grows, the
dealers reputation in the community will fall, and his sales
will be adversely affected, once again checking the growth of

his service burden.’

Although both Loops Twelve and Thirteen act to check the
growth of a computer retail store through rising service
burden, they are not equally effective or desirable restraints
an-growth. Loop Twelve generally operates in the early stages
of the life of a computer retail store and can restrain growth
only to a point. Eventually, the computer retailer will be
unable to satisfy all of his service burden, and will refuse

to allocate additional sales time to service. Having made the
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decision to sell rather than service, the retailer's service
burden rises until his reputation as a consultative and caring
dealer is damaged. ;The restraints on growth imposed by Loop
Thirteen are much more permanent than the restraints imposed

by Loop Twelve.

The service burden that accompanies retail computer sales
holds several important implications for MBC and their
development of a retail sales channel. First, the service
burden means that retail sales hit their ceiling earlier than
would be expected in the absence of the service burden because
service diverts the salespersons' time away from selling.
Second, rising service burden is especially damaging to
complex, multiuser products such as those sold by MBC. The
MBC product sells best when the computer retail store is
operating without the time constraints imposed by service.
Unfortunately, the MBC product is most likely to be sold in
dealerskips where time constraints will develop. Because the
MBC product is more complex, MBC dealers must be dedicated to
consultative selling and service. It is precisely these
computer retail stores, through their commitment to service,
that become pressured as their sales increase. Finally, the
rising service burden affects the development of the entire
dealer network. By restraining the growth of the MBC line,
and creating the constrained conditions that guarantee the
poor performance of the MBC line relative to competitor lines,

service reguirements hamper the development of the dealer
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network. In addition, a rising unsatisfied service burden
negatively affects the presence of MBC in the marketplace,
further limiting the development of the MBC retail sales

channel

5.3 POLICY DEVELOPMENT AND TESTING

The behavior of the MBC computer retail network as
described in Sections 5.2.1 and 5.2.2 suggest that MBC may be
able to intervene in the development of the retail network and
influence the growth of the network to their advantage. This
section describes and tests intervention policies suggested by

the analysis presented above.

5.3.1 POLICIES AFFECTING MBC SALES CYCLE LENGTH

One of the primary influences on the behavior of the MBC
retail network model is the length of the MBC sales cycle
relative to the length of the competitors' sales cycles.
Having determined the importance of the length of the sales
cycle in the development of the MBC retail channel, it seems
only natural to believe that both sales and the number of
dealers can be increased by shortening the MBC sales cycle

relative to the competitors' sales cycle.

There are several policies and programs that MBC could
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implement that may reduce the retail sales cycle of the MBC
product. For example, MBC could improve and increase dealer
training in the MBC computer. A salesman that is more
knowledgéble about the MBC product will probably be better
able to demonstrate its value to a specific businessman more
quickly. 1In addition to training in the MBC product, MBC
could encourage salesman training in vertical markets. A
salesman familiar with the operations of a doctor's office,
for example, will be able to demonstrate and sell the benefits
of an MBC computer more quickly than a salesman only familiar
with the operations of small businesses in general. Along
related lines, MBC could develop improved selling and
demonstration techniques aimed at displaying the unique
features of the machine as quickly as possible. Demonstration
software that is menu-driven may allow the prospective buyer
to become familiar with the computer without the aid of the

salesman, for example.

In addition to reducing the sales cycle, MBC can
encourage dealers to use their selling time more efficiently.
Seminar selling, for example, may be a particularly useful
technique, especially for the MBC machine aimed at vertical
markets. By making a sales pitch to a number of businessmen
engaged in similar enterprises at the same time, the computer
retailer may be able to reduce the avera 2 time spent on each

MBC sales pitch.
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Finally, MBC may be able to transfer some of the sales
burden from the retailer to the manufacturer. By developing
cooperative direct mail pregrams, educational seminars, and
targeted'and detailed corporate advertising campaigns, MBC may
be able to affect the average levelvof sophistication of MBC

prospects, thereby reducing the MBC sales cycle.

By whatever device, a reduction in the MBC sales cycle
relative to that of its competition has a positive effect on
both the deveiopment of the MBC retail network and the sales
rate in each dealership. Figure 5.12 displays the growth of
the MBC retail network assuming a shorter MBC sales cycle.
Figure 5.13 displays the MBC and competitor sales rates per
dealership over time, assuming a shorter sales cycle for MBC.
Table 5.2 compares the numerical growth in both sales and

dealers to the base run of the model.

The reduction of the MBC sales cycle significantly
increases the number of dealers carrying the MBC line of
computers. In addition, dealers are recruited more quickly,
on average, than under the base run. The primary force behind
the increased growth of the dealer network is improved
profitability of the MBC line of computers relative to the
competitors' offerings. These forces are described in Loops
Nine and Ten in Figure 5.8. The reduction in the MBC sales
cycle increases the MBC sales rate, thereby increasing the

contribution of MBC products. This rise in MBC contributior
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BASE RUN EXPERIMENTAL  PERCENT

CONDITIONS CONDITIONS CHANGE
DEALERS 638 984 Sh%
MBC SALES/PERIOD L,75 9.5 100%
COMPETITOR SALES/PERIOD 76 55.6 -27%

ANALYSIS OF POLICIES TO SHORTEN SALES CYCLE

TABLE 5.2

fewer dealers drop the M3C line and the level of dealers

increases over the level in the base run.

Instrumental in the improvement of the MBC dealer network
is the increase in MBC sales that results from the drop in the
length of the MBC sales cycle. There are two reasons MBC
sales increase after a reduction in the MBC sales cycle.
First, more computers are sold with the same salesman effort
if the sales cycle is shortened. Second, a shorter sales
cycle means that MBC will receive a greater share of the
salesman's time. The pressures to divert time from the MBC
computer and toward competitors' products, as described in
Loops Five and Six in Figure 5.3, is reduced as a result of
the drop in MBC sales cycle length. In summary, salesmen are
not only more productive with the time they allocate to MBC,
but are willing to allocate more time to MBC as the MBC sales

cycle is shortened.
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Not only are more MBC computers sold in each store Qhen
the sales cycle is shortened, but the peak of sales is reached
sooner than it would have been reached otherwise. The rate of
growth in MBC sales is accelerated b.cause, as a result of the
shorter sales cycle, the salesman is willing to devote a
larger share of his time to selling the MBC computer early in
the life of the retail store. But because the salesman
devotes a larger share of his time to the MBC computer, and
the MBC computer still has a longer sales cycle than the
competitors', the computer dealership reaches the limits of
its capacity sooner than it would have had the MBC machine had

a longer sales cycle.

Policies that can reduce the sales cycle of the MBC
computer should be of great value to MBC. Both the number of
dealers carrying the computer and the sales per dealership are
increased as a result of the drop in sales cycle length.
Therefore, total sales of the MBC computer through the retail
channel should be significantly greater. In addition, sales
grow at a faster rate when the MBC sales cycle is reduced.
Finally, the growth in MBC sales comes at the expense of the
competitors. Note that the competitor sales rates displayed
in Table 5.2 are significantly lower when that MBC sales cycle

is shortened than they are under the base run
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5.3.2 POLICIES AFFECTING MBC'S SERVICE BURDEN

In addition to suggesting polices to shorten the MBC
sales cycle, the analysis of the base runs of the MBC retail
channel also suggests that policies designed to reduce the MBC
service burden may improve the performance of the MBC computer
in the retail sales channel. This sect‘on discusses several
ways the MBC service burden could be reduced, and the effect a
reduction of the service burden would have on the sales of the
MBC computer and the development of the MBC retail sales

channel.

There are several ways the MBC service burden could be
reduced. For example, MBC could remove some of the service
burden from the retailer and transfer it to the manufacturer.
By providing corporate owned service outlets, or toll-free
telephone hotlines for users with guestions or problems, MBC
could shoulder some of the burden of servicing new owners of
the MBC computers. MBC could develop user training programs
designed to reduce the confusion of customers once they had
purchased the machine. MBC could improve the documentation
that accompanies the computer upon sale, and encourage
software vendors to make program documentation as complete and

understandable as possible.

The dealer can also take steps to reduce the service
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burden the MBC computer places on his staff. Service burden
creates a problem for the computer retailer because it diverts
his sales staff's time away from selling to new customers
toward sérving old customers. 1If a dealer were to hire
additional staff whose sole purpose was to service current
customers, the computer retailer would have effectively
eliminated the service burden problem. Service personnel
would be dedicated to service, and sales personnel would be

dedicated to sales, and no diversion of time could take place.

The effects of a reduction in the MBC service burden per
sale are shown in Figures 5.14 and 5.15. Figure 5,14 displays
the effect of a 50 percent reduction in the MBC service burden
per sale on the development of the dealer network. Figure
5.15 shows the effect of a 50 percent reduction in the MBC
service burden per sale on MBC sales per dealer. Table 5.3
displays the numerical values describing the growth of the
dealer network and the MBC sales rate under both the base run

and the reduced service burden assumptions.

As is clear from Table 5.3, the reduction in service
burden per MBC sale does not appreciably affect either the
development of the MBC dealer channel or the sales rate per
MBC dealer. After examining this result in light of the
discussion of the base run of the MBC retail sales channel
model, this result is not surprising. By reducing the service

burden per sale, more capacity is released from service use
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BASE RUN EXPERIMENTAL  PERCENT

CONDITIONS CONDITIONS CHANGE
DEALERS 638 662 u%
MBC SALES/PERIOD 4,75 5.125 8%
COMPETITOR SALES/PERIOD 76 78.125 3%

ANALYSIS OF POLICIES TO REDUCE SERVICE BURLEN

TABLE 5.3

and put to work selling. Although salesmen spend more time
selling and less time servicing, most of the sales capacity
freed by a reduction in service burden per MBC sale is used
selling competitors' computers instead of selling MBC's
computers. The ineguitable distribution of additional sales
capacity between MBC and its competitors results from the
longer sales cycle of the MBC product. Service burden becomes
a problem for the dealer only as the availability of time for
both selling and servicing becomes tight. But when salesmen
become strapped for time, their natural incentive is to divert
more time to selling the competitors' computers rather than
MBC's computers because the competitor computer has a shorter

sales cycle than the MBC computer.

In short, policies undertaken by MBC to reduce their
service burden per sale may be counterproductive. Although
there is a small increase in both the number of dealers and
the level of sales per dealer, the benefit may be small
relative to the costs of developing and implementing policies

to reduce the MBC service burden. The bulk of the benefit
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from MBC policies to reduce their service burden flows not to
MBC, but to their competitors. Therefore, efforts to reduce
MBC service burden per sale are of little value to MBC unless
those efforts are accompanied by policies designed to reduce

the MBC sales cycle, as well.

—r
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6 CONCLUSIONS

In the introductory chapter of this thesis we discussed
the broad objectives of our investigation into the development
of MBC's retail channel for multiuser microcomputers. Through
the development of a system dynamics model of MBC's retail
channel, we hoped to gain an understanding of the working of
computer retail channels, and ways to influence the
development and operation of computer retail channels.
Specifically, we outlined two paths to the development of this
understanding: é:sumption development and testing, and policy

development and testing.

‘In this chapter we will discuss our progress toward our
broad objectives. 1In addition, we provide examples of how our
retail channel model can be used to explore management issues
beyond the immediate boundaries of the model. Finally, we
discuss how system dynamics simulation models czn improve the
mental models managers use in their day-to-day decision

making.

6.1 SUMMARY AND CONCLUSIONS

Our development of a model of MBC's retail sales channel
serves several purposes. First, the model is a framework for

thinking about the structure and behavior of MBC's retail
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sales channel. Our explicit representation if the actors and
decisions involved in a retail channel can focus discussion on
issues central to channel development and performance.

Second, the model's behavior can generate insight into the
workings of a retail channel for multiuser microcomputers. At
the very least, the model behavior can serve as a springboard
for the discussion of several issues: the appropriateness of
a multiuser product in a channel dominated by single user
products, the burden service places on dealers, and the
effectiveness of policies aimed at reducing the service
burden. At its best, our model of MBC's retail channel can
provide a useful tool for policy experimentation, Our
investigation of policies aimed at reducing sales cycle length
and service burden illustrate how the model can be used to

test policies.

Although our investigation of policies influencing the
development and operation of the MBC retail channel was not
exhaustive, it was illustrative of the role of system dynamics
models in marketing channel policy development and testing.
Many of the models used by marketing managers are optimization
models, designed to test channel efficiency. Our system
dynamics model is aimed at developing a realistic
representation of the behavior of a computer retail channel.
In addition, it is probably more flexible than many models
currently in use my channel managers. As such, we believe

that system dynamics models can be used to test a variety of
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policies under consideration by channel managers.

It is out hope that MBC will adopt out model of their
retail séles channel, and continue to use it to test policies
of interest and generate insight. Although the model is
doubtlessly incomplete, we believe that it provides the basis
for discussion of policies governing not only the retail sales

channel, but other marketing channels as well.

6.2 EXPANDED USE OF THE RETAIL CHANNEL MODEL

In addition to the formal modeling effort and policy
testing, our study of the dealer channel developed knowledge
that allows us to cumment on issues beyond the direct scope of
the mcdel. For example, we developed an appreciation of the
issues surrounding the interactions among MBC's marketing
channels, and the timing of MBC's decision to develop a retail
channel. Our ability to comment on channel interactions and
timing stems directly from the understanding we gained by

constructing and analyzing the MBC model.

6.2.1 CHANNEL INTERACTIONS: AN EXAMPLE

MBC has considered making their low end computer
available for sale through both their retail channel and their
IEDs. Currently, their low end product is not available

through IEDs because MBC fears that unhealthy price
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competition could break out between their dealers and IEDs.

A decision to make their low end model available through
IEDs could be damaging to both the sales of the low end
product and the MBC retail network. IEDs tend to sell their
computers without frills. No service, consultation,
customization, or education is available through an IED. Yet
an IED usually sells computers for less than a computer
retailer can sell them. If MBC were to make their low end
product available through IEDs, those small businessmen who
are familiar with computers would flock to the IED because of
the IEDs lower prices. With no need for service,
customization, or hand-holding, the computer literate members
of the small business community would probably be unwilling to
pay the computer retailer's mark-up -- a mark-up tAat goes to
provide services for the computer illiterate. As the computer
literate segments of the dealer's customer population migrated
to the IED, the retailer would be left with an increasingly
unsophisticated customer base. Fewer and fewer of the
dealer's customers would have any knowledge of computing as

they entered his store.

This change in the nature of the computer retailer's
customer base severely affects both the sales of the MBC
computer through the retail channel and the development of the
retail channel itself. A decline in the sophistication of the

retailer's customer base means that the length of the sales



208

cycle will increase. But because the MBC product is more
complex than competitors' products, it will probably bear a
disproportionate share of the increase in sales cycle length.
The effécts of increases in sales cycle length were clearly
outlined in Chapter 5. Increases in the length of the average
sales pitch reduce the store's capacity in customers. 1In
turn, the busyness of the store increases, and as a result,
salesmen are less willing to allocate sales capacity to the
MBC product. In addition, disproportionate increases in the
MBC sales cycle acts independently to increase the length of
the average sales pitch, once again increasing the level of
activity in the store and reducing the salesman's willingness
to spend time selling the MBC computer. Both of these effects
act to reduce the sales of the dealership and of the MBc
product. Stifled sales of the MBC product create
disenchantment with the MBC product line among MBC dealers,

and the rate at which dealers abandon the MBC line inc~eases.

In addition to increasing the length of the average sales
pitch, the drop in the sophistication of the retailer's
customer base will affect the amount of time the retailer must
devote to post-sale service. As computers are sold to less
sophisticated customers, each customer will require more
attention from the retailer to get his system in operation.
The average service burden from both an MBC sale will
increase, increasing the time salesmen must spend servicing

customers and decreasing the time available for selling new
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equipment. This reduction in selling time will create time
pressure on salesman, and as a result, salesmen vill be more
willing to allocate their limited sales capacity to the
competitor rather than to MBC. Once again, the result will be
stagnated MBC sales, and retarded growth of the dealer

network.

6.2.2 TIMING OF CHANNEL DEVELOPMENT

Our model of the retail channel can alsc be used to
address the issue of the timing of the entry of MBC in to the
retail computer market. Although our model of the retail
channel does not squarely address the issue of timing, it
nevertheless generates insights into the operation of computer
retailing that allow us to speak to the issue of timing of

entry.

I1f MBC believes that it must enter the retail computer
market with a multiuser system, it is probably best that they
enter as quickly as possible. As computer stores mature and
become busy, multiuser systems are slighted by salesmen in
favor of the easier-to-sell single user systems. The busier a
store becomes, the more difficult it is for the MBC computer
to gain attention. If the MBC multiuser computer were to be
introduced in o an environment where the salesmen had little
incentive to pay attention to it, the computer would not sell

well.
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A slow start for the MBC computer is damaging to the
entire retail network for several reasons. First, early
success with the MBC computer breeds later success. As
salesmen'sell the MBC computer, they gain additional
experience, and are better able to succeed in later sales
pitches. In addition, as MBC computers are sold, more and
more software packages are made available for it, thereby
making the computer attractive to more and more businessmen.
Finally, each MBC computer sold creates word-of-mouth
advertising that influences the probability of sale. If the
MBC computer were to be placed in to a computer store where
the salesmen were too busy to pay attention to it, many of
these effects would never take hold. Therefore, the
successful launch of the MBC retail program is instrumental is
its later success. Second, poor performance of the MBC
computer in retail stores breeds poor performance of the
retail network as a whole. 1If the MBC computer never takes
off initially, more and more dealers will become disappointed

with the product and drop the line.

This discussion of the effect of allowing IEDs to serve
the same markets served by retailers, and of the timing of
MBC's development of the retail network illustrate the power
of simulatioh models. Simulation models, by refining
managerial thinking, improve understanding of the system.
Used in combination with managerial analysis, formal |

simulation models are powerful tools for managers.
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6.3 SYSTEM DYNAMICS MODELS AND THE IMPROVEMENT OF MENTAL

MODELS

When dealing with complex business problems, most
managers develop mental models of the systems with which they
are dealing. These models are often composed of and form the
basis of the assumptions on which managers operate.
Frequently, however, these intuitive models are oversimplified

from a strictly rational point of view.

The body of literature from the Carnegie School addresses
the nature of managerial models and decision making. Work by
Simon, Cyert, March, and Williamson stresses the point that
humans are severely limited in their decision making and
computing powers. As such, managers tend tc trely on heuristic
decision techniques to simplify complex decisions. 1In
addition, managers factor their decisions into manageable
units, and rely on incomplete and local sources of information
to serve as a surrogate for expanded decision making and

computing powers.

System dynamics models are a way to expand and refine a
manager's mental models beyond the limitations of managerial
thinking as discussed by the Carnegie school. The development
of a system dynamics model makes managers aware of both the

way they make decisions and the implications of those
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decisions. System dynamics models seek to represent
managerial decision making from a descriptive rather than a
normative viewpoint. That is, system dynamics models address
the way managers really make decisions as opposed to how they
should make decisions. Therefore, system dynamics models
implicitly represent the views of the Carnegie School with
respect to managerial decision making. System dynamics models
of decision making frequently make use of rules of thumb and
limited, imperfect, and distorted sources of information.
By becoming involved in the development of a system dynamics
model, a practicing manager is forced to think critically
about his decision making processes. Rules of thumb,
information sources, and assumptions about the operation of
the system are all made explicit in the process of developing
a system dynamics model. The simulation model itself
identifies the outcomes of continued reliance on current
decision making techniques. Investigation of the model output
forces discussion of the representation of the decision making
processes and the effects of continued reliance on current
practices. The result of the model building process is a
better understanding of the system being modeled, the
manager's ability to influence the system, and the mental
models of the system with which the manager currently tests

his actions.

Through the development of the MBC retail channel model,




213

we developed and refined our mental models of MBC's computer
retail channel. These improved mental models have be used to
address managerial issues beyond the direct scope of the
model. Without the understanding that we developed as a
result of our model-based approach, we believe that our
ability to analyze and gain insight into these complex issues

would be severely limited.
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6.4 NOTE

1.

N .

For an excellent discussion of the linkages between
system dynamics and the Carnegie School and their treatment
of human decision-making, see John D.W. Morecroft, "System
Dynamics: Portraying Bounded Rationality," Omega, vol 11,

1983, 131-142.




215

BIBLIOGRAPHY

Amstutz, Arnold E. Computer Simulation of Competitve Market
Response. (Cambridge, MA: MIT Press) 1967.

Balderston, Frederick E. and Austin C. Hoggatt. Simulation
of Market Processes. (Berkeley CA: 1Institute of Business
and Economic Research, University of California, 1962).

Bass, Frank M. "A New Product Growth Model for Consumer
Durables.” Management Science, vol 15, January 1969,
215-277.

Bass, Frank M. "The Relationship Between Diffusion Rates,
Experience Curves, and Demand Elasticities for Consumer
Durable Technological Innovations." Journal of Business.
vol 53, 1980, S51-S67.

Bernhardt, Irwin and Kenneth D. Mackenzie. "Some Problems in
Using Diffusion Models for New Products."” Management
Science. vol 19, October 1972, 187-199.

Brown, Julia G. "Epson Redesigns its Distribution.”
Electronic Business. March 1983, 117-120.

Brown, L. A. "Innovation Diffusion: A New Perspective.”
Studies in Diffusion of  Innovation, Discussion Paper No 60,
Department of Geography, Ohio State University, 1969.

Bucklin, Louis P. Competition and Evolution in the
Distributive Trades. (Englewood Cliffs, NJ: Prentice-Hall,
1§72).

Bucklin, Louis P. A Theory of Distribution Channel
Structures. (Berkeley, CA: Institute for Business and
Economic Research Special Publications, 1966).

Connolly, James. "Small Business Seen Expanding Computer
Use." Computerworld. February 13, 1984, 108,

"CPU Entrants Downplaying Retailers for Other Channels."
Electronic News. August 15, 1983,

"Dearth of Salesmen.” Economist. January 15, 1983, 71-2.

"DEC Discontinues 'CPU Store' Concept to Ease Road to
Dealers." Electronic News. February 13, 1933, 1+.

Dodson, Joe A. and Eitan Muller. "Models of New Product
Diffusion through Advertising and Word-of-Mouth."
Management Science. vol 24, November 1978, 1568-1578.




216

Dreyfuss, Joel. "More Power to the PC Chains." Fortune. May
14, 1984, 83-88.

Driscoll, Alexis. "Market Support in the PC Business
Applications Software Industry." unpublished manuscript,
1983, 15pp.

Dyson, Esther and Burton Grad. "In Search of Value Added."
Datamation. June 1982, 104-110.

Forrester, Jay W. "Industrial Dynamics." Harvard Business
Review. vol 36, 1958, 37-66.

Forrester, Jay W. "Market Growth as Influenced by Capital
Investment." Collected Papers of Jay W. Forrester,
(Cambridge MA: Wright-Allen Press, Inc., 1975), 111-132,

Frost and Sullivan, Inc. Market Strategies for Selling Small
Business Computers. Report A967, October 1981.

Frost and Sullivan, Inc. Non-Retail Distribution Channels for
Small Business Computers. Report 1065, September 1981.

Guiltinan, Joseph P. "Planned and Evolutionary Change in
Distribution Channels."” Journal of Retailing. vol 50,
Summer 1974, 79-91+,

Higby, Mary A. An Evaluation of Alternative Channels of
Distribution: An Efficiency Model. (East Lansing, MI:
Michigan State University, 1977).

Horsky, D. and L. S. Simon. "Advertising in a Model of New
Product Diffusion." Presented at TIMS/ORSA National
Meeting, New York, 1978.

Jeuland, Abel P. and Steven M. Shugan, "Managing Channel
Profits." Marketing Science. vol 2, Summer 1983, 239-272.

Kotler, Philip. Marketing Decision Making: A MOdel Building
Approach. (New York: Holt, Rinehart, and Winston, 1971).

Lilien G. L. and A. G. Row. "A Marketing Promotion Model with
Word of Mouth Effect.” Sloan School Working Paper 976-78.
(Cambridge, MA: Sloan School of Management, Massachusetts
Institute of Technology, 1978).

Mahajan, Vijay and Eitan Muller, "Innovation Diffusion and New
Product Growth Models in Marketing." Journal of Marketing.
vol 43, Fall 1979, 55-68.

Mahajan, Vijay and Robert Peterson, "First Purchase Diffusion
Models of New Product Acceptance." Technological
Forecasting and Social Change. vol 15, 1979, 127-146.




217

Mahajan, Vijay and Rcbert Peterson, "Innovation Diffusion in a
Dynamic Potential Adopter Population." Management Science.
vol 24, November 1978, 1589-1597.

Moore, William G. "Marketing for Micros Different from
Minis." Computerworld. September 26, 1983, SR49-SR51.

Morecroft, John D.W. "A Critical Review of Diagramming Tools
for Conceptualizing Feedback System Models." Dynamica. vol
8, Summer 1982, 20-29.

Morecroft, John D.W. "The Dynamics of a Fledgling
High-Technology Growth Market." Sloan School Working Paper
1543-84. (Cambridge, MA: Sloan School of Management,
Massachusetts Institute of Technology, 1984).

Morecroft, John D.W. "System Dynamics: Portraying Bounded
Rationality." Omega. vol 11, 1983, 131-142,

Reynes, Roberta. "Shakeout in Computer Retailing?" Barron's.
November 21, 1983, 15+,

Richardson, George P. and Alexander L. Pugh. Introduction to
System Dynamics Modeling with DYNAMO. (Cambridge, MA: MIT
Press, 1981).

Ristelhueber, Robert. "Computer Users Training Emerges as
Profit Center." Electronic News., April 4, 1983, 54.

Ristelhueber, Robert. "CPU Retailers Gird for Low-End Fight."
Electronic News. August 29, 1983, 18.

Ristelhueber, Robert. "Price is Key in PC Race for Dealers."
Electronic News. May 2, 1983, 82.

Ristelheuber, Robert. "Retailers Gird for Vertical Market by
Tying Software, Microcomputers." Electronic News. October
17, 1983, 70.

Ristelhueber, Robert. "Some ComputerLand Stores Drop Apple."
Electronic News. July 18, 1983, 68.

Ristelhueber, Robert. "Some Delaers Drop HP Desktop CPU."
Electronic News. February 21, 1983, 74.

Roberts, Edward B. "Systems Analysis of Apparel Company
Problems." Managerial Applications of System Dynamics.
Edward B. Roberts, ed. (Cambridge MA: MIT Press, 1978),
227-243.

Roberts, Edward B. "System Dynamics -- An Introduction."
Managerial Applications of System Dynamics. Edward B.
Roberts, ed. (Cambridge MA: MIT Press, 1978), 3-36.




218

Robinson, Bruce and Chet Lakhani. "Dynamic Price Models for
New-Product Planning." Management Science. vcl 21, June
1975, 1113-1122.

Rogers, E.M. Diffusion of Innovations. (New York: The Free
Press, 1962).

Rogers, E.M. and F.F. Shoemaker. Ccmmunication of
Innovations: A Cross-Cultural Approach. (New York: The
Free Press, 1971).

Rethschild, Kurt. "Manufacturers Testing Marketing Channels."
Electronic News. September 12, 1983, supplement, 4-5.

Russell, Thomas. "Comments on 'The Relationship Between
Diffusion Rates, Experience Curves, and Demand Elasticities
for Consumer Durable Technological Innovations.'" Journal
of Business. vol 53, 1980, s69-s73.

Sager, Ira. "Mushrooming of Manufacturers, Marketers
Confusing Microcomputer Market." Electronic News. November
29, 1982, section II, 6-7.

Stern, Louis W. Adel I. El-Ansary. Marketing Channels.
(Englewood Cliffs, NJ: Prentice Hall, 1977).

Stipp, David. "Market for Used Computers Grows as Owners Move
to Better Systems." Wall Street Journal. January 31, 1984,
33+,

VanDenBerg, David. "Supermicros Making it as Multiuser
Systems." Computerworld. September 29, 1983, SR11-SR12,




219

DOCUMENTED DYNAMO MODEL

X

APPENDL.

» (SHLNOW) NOTLMHIMINDD 3AILYT3Y HIO00WS 0L 3WIL - J¥SL
T s T s e e = ot - ST TT -
(HLNOW/SYYTI0) NOILNGINLINGD ¥3W3A 33AI3INIL - 314
Ce e e e Pt
(HLNOW/SY91T00) 3INIT JdW 3HL HOM4 NOILNFIMINGD - T9WI
A 26N
. L ___(SSIINOISNIWIN) NOILMIIMINGD 3IAILYI3N 43ATIIN3S - M4
54y Jy: TTytRegTTTT T T oo T e £=J4S1
CTOT49ANWNA/b Y AaaNLII:  G4Y ) o (J¥SL¢(N*3Q4/N* TEHD) YHLOOWS=N "IN
<G>
T T T T T (GSTTINGISNIMIN) NOIANAIMANGD IATLYIEN 43ATIONIS - ° DYd
_ <b> (SSITNOISNIWIM) H¥IWIT J4W
Y7SYU 3MNIL NG NOTLAHISINGD 40 123443 HO4 3TGVL -74W103L 7
v
o o e T TY3WY3IT 04W Y SY 3NANIL NU NOILNAIMINGD 40 133443 - dd4133
ol weveqAW1d3T IteeLr o £/E/B6°T/SE°T/6°T/SLT/TT/ECT/L /YT /SE0C=AKLIIAL
£4V4qaLY vy (T*4T404N'0444dHLI3L) 3NdVL=0dKH1D3
N — e e e e

o ~_ M37¥3Q J4W Y SY 3MNN3L NO NOILNGIMINOD 40 123443 - A4W1d3
) <€ ¥IY3T JGH Y SY IHIL TYHMON - QdWLIN
) . ZE> (SHINOW) ¥3TW3Q JdW ¥ SV IMNNIL 39v¥3AY -  QaWLY

Tegen 4 i

0LT=AHLN
N*IIHLIINTANLN=N 18HLY

gV aTanLY:

> (SHLINOH) ¥M3TW3Q J4W ¥ SV JMAN3L 39UNIAY - (JdWLY

T . o : : - : ST (SMIWAT) SMIWIN -~ 1
o ) . AT> (HINOW/SYITW3D) 31¥Y LNO 4031 ¥3793T - Ni1d
TT4T40X/T404Q< AR NOIaNLY /N d="IN" Na]
T T o TEB4T KT AMW fNHL T : ' 319y LNO-40M1 Z 39vd -

) . ’ ' . B SCH O CHLMOW/SYITNE) 31N L0 40MT M3T™W3ET - Naq

<9 (HLINOW/SMITWIT)Y 3JLWY IHIVLINYI3Y M3R3T - yya

ST (SMIATNAT) SM3ITWIT - a
ARSI ZOIGTIND/GUARSTHRN/TE SN YNGTL T*T4N orT-a
SBTAYCNSARL/CTA TGN 0T S OXTL/B eV THNIZ /T N NMT < 147 NP MIT-NCNMMD A LI4C*A=N°1]

v8ST vT JYN NHL IMIHLTIAYIIN M3 T 39vd



220

ag

TCHLNOW/SH3TYIT) ALIJW4YD JLWY INIWLINMIIM NITUT - RERD{
ZP T (HINOW/SH3ITWIT) N33 ¥ 3w0I233 0L INYW3AT - 1341
) J€TY (SSIATHOTISNIMTII)
M3W3T ¥ 3W0I39 0L IMYWIT IATLYIIN - 310y
) ST4vandyyIT - Erey ) NCIMMTAN I LT=N T3 LIN

CCTUTT TITTTTTTTITT SRty (SSITMAISNIVWIAY . T
M3ITWIT ¥ 3IN0IIT OL IMYHIAT 3ATLWT3AN -  qdLaN
4TT (SSITINOISNIWII) NOILWZITILN
CALIJV4YD 3JLYNM INIWLINYIIY NITWIT N0 IWYL - NIyMIL
<21 (SSIINOISMINIM)
NOTLYZITILN ALIDV4YD 319N INIWLINYIAY NIWIT -  NIMNI
T ’ T T T /860 /960 /T4 /8B /G 70=NINNTL
(S* 480 ITLINNINYIL) IV L=N* NIYYI

“T¥ (HINOW/SNITWID) 3L0Y LN0 40MT ¥MITWIT - NI
. ; STT> (SNITWITY
_(1N0 A3440MT 3AVH IVHL S¥3IW3Q) SYIWII-X - ax
I T T LT LoHnh Badat ——
0T 4494qXqLs 1147 £ IX+ LIXNC * YTT=N* X
<TTr (SNITWAD
o (LN0 113440M0 3AYH LYHL SY3IWIT) SYIWIAT-X - ax
e - <T» (SMITWVIAIY SY3ITW3IT - h{
: T T TTTTITITTTTITITTTTTT O T Ton TTBYIWAT) SNITWAT-XANY SMITYAA WLI0L - axal
649434 oty o MOOX+NT=N*IXAL
<0T> (SM3IWIA) SYITWIT-X ANY SHITWIT TWI0L -  axdL

<62 (HLNOW/SH3IWIAD)
JINITHIIXI HOMA ALTIV4YD 3ILUN INIWLINYIIN MITWIT -  3JJ¥uq

T649T3guae< el 0£/BZ/5C/81/01/8=304M1L
R AL Ll 5 i S T 1Y - o (0S40ST 404N AXAL¢IINYIL)IIEVL=N " 3IYN]
e <T> (S¥3IWID) SHIWIT - a
C 7T 778> (SMIWIN) SYIWIT 40 MITWAN dINISIT - ang
e 48> (1-0) SH3IW3IQ_J0 YIAWNN J3VISIT WOM4 103443 -  dNI3
geyianiaT TgeBed T T T T T ' ’ - 000 T=MN1
.. BevaINII- 1°8¢1 Y/Y/T/V/1/1/86° /56° /6% /59 /T =(NT3L
AL T N h T SO 84y o T (00T4000T40¢ (N*A-1INT) $ANTIL)ITAYL=N*UNI3

8> (T-0) SMITWAT 40 MIFWNN A3INISIA WOM4 133443 -  ANI3I

L . _ <6> (HLNOW/SN3WaI)

JINIINIIXI WONIT ALTIVAYD 31vM INIHLINMIIN ¥IWAT -  3JMMa
<Ly

(HLNOW/SM3TW3M) ALIOV4YD 319N INIWLINYIIY MIWIT -  Jyua
€14V 40ALAY/F YNNI Ly L . N ANTIRN * JDYNT=N * J¥Nq
e e o _<TT> (SSIINOISNIWIM) .

= NOIL9YZITILN ALIIVAYD TLUN INIWLINNIIN ¥IWII -  NI¥M]

Ly

(HINOW/SH3TYID) ALIOY4YD 3ILUM INIWLINNIIN ¥IWIT -  INug

49 (HINOW/S¥ITW3Q) 319N INIWLINNI3YN NIW3II -  wua
ST4TOTd/ T4 94y N*NINMAEN JUNT=TN " ¥Na

88T VT AWM 4NHL T ' 3L¥N INIHLINYIAN £ 3944



221

AT (IUYMY
SIASSINISNAT 40 SHOTTIIW) JINISIMG LIMNYW DJGW - ELLEL
T “~81> SM3ITW3Q
LINNI3Y 01 3WIL NO 3ON3S3IM4 40 103443 MO4 IEYL - I¥L431
o - . <BT> (SSITINOISNINIT? :
SM3TY3T LINYI3N 0L 3JWIL NO 3IN3IS3INd 40 1033443 - ¥M143
8144143 18141 £/v° /29 /18° /66 /T=181431
CLTAYAINLY 814y (PU g THON JNIRTINLATL) ITGYL=N"TNLLT

£B8T> (SSITNOTISNIWIT)
TUT8M3TY3 LIMMI3N 0L IWIL NO JIMNIS3IM4 40 123443 - TQML43

<LT> (SHLNOW) SM3ITY3IT LINYI3IM OL IWIL TYHMON - QYLIN
- <Y (SHANOW) SM3TW3J LINYJ3M 0L 3WIL - - ayi
CLTAYAINLT 1°4T4) ZU=1Y1LN
vTegeqaLIs LT4Y ’ ot o N AMLJIRN ANLIN=QYL
- - = UYL CHLINOW/SNIWIDY TIVM NOILYIND MITWIT WWMON -  MIIN
A o
- o (HLNOW/SYIW3IA) 319N NOILYIND M¥ITY3IT TYILNIALOL - ¥3q
9T 4N4NIA 19140 OT=421N
STé4N4ads 9Ty oo a YIAN=TN*¥IQ
TOTTTT T TTTT T T Taex U(HLNOW/SNITYATY FAVYTINIWLINYIAN N3IWAT - T MMQ
£
oo T (HLNOW/SY3ITW3d) 319N NOTLEIND ¥ITWIT IYILNILOL - ¥aa
) L <873 (SHITWIAI) SHITYIQ WILNIALOL - a4
T'STN 0007=14
C_bTewanglas 5T41 L ANMMOMMI-NC MO RLAHCQ4=N2d
<L (SHINOW) SM3IT®3T LINNI3IY 0L 3IHIL - ayL
QT (SM3ITWIT) SHIWIT WILNILOS - a4
<PT> (HLNOW/SM3IW3II) ¥3W3IT v 3W0D39 0L aNYW3IT -  dd1d
CT 49 1T LN vléy ’ o N IYL/Ndd=N*qdLq

POGT T AWM 4NHL T ’ T 8M3ITVW3IT 31 0L INYW3T ¥ 3994



222

T (SACTIICATE FTHG FUNLWW I g 3THTIMMY LU
OE 63RS ITTIVLENT IMALYEH DI IYL0E - SIHNL
. o T (SIASGIMISNT) IS MM MI4 STINIHMH - Shw
LTI OCSLINNY S3TUS IITWLSHI M3IN AW TR10L -~ STMIKL
ST (HLMOW N34 S3SSINISNA

40 SNOITTIH) S3I9¥S WOMd4 ISNISIML LINMYM - S4M
PTEYISHNT c'vced . Blalalalolelolo Raai-{ P
TP eSAN- T*vC4d 8TN000N0 * =SHY
. C O ITeNAMIMANT bEAY S SNHKN * STHAWLHSNY KM * SININL=N" S4H
ZETy (SISSINISNA)Y WS MITASILYSMNN N34 SSINIMUMY - snv
T £185- (SMIWOLSNI) SNIWOLSND 24W I3IIASILYSNA -  J9WN
ETY
T oo SNIWOLSND 29H IITASILYSNN WOMd4 IINISIMG LIANYYH - INdW
o . ETHYOINIHT 1°€24D 9£000000 * =SNY
TCigeNIduaN: 77T gTew T oo T ” SAYEN * IGHN=N* INJH
T T o ZTT> (NIWIT ¥I4 HINOW N34 SISSINISNA
40 NOITTIW) NITWAT Y34 SSINIYYMY 309MIANY - 1y
<Y (SNIWID) SNIWIAT - a
o ) o ZTT> (HLNOW ¥3d4 S3ISSANISNA
' ot T T/ e 40 SNOITIIW) SHIWIT WONM4 3JONISIMY LINMUW - LE]
TTOYHITANS ) Stk ] 00000 °* =1%
TT 4 4MDAWANS Ty avx* d=N* 144

2GS (HINOW M¥3d4 S3SSANISNG 40 SNOITIH) 3IIMISIMA
. L3NMYW NO ONISILY3NIY 319404403 40 huwuuw - dWvd3

€T
SHIWOLSNID 29W GIIASILYSNN WOMA FINISINA huzmcz - a2n4W
“pT» (HANOW ¥3d4 S3ISSANISNA
40 SNOITIIW) S3IIUS WOM4 IINISIYL LIMMEW - Sdi
<ZT> (HLNOW N34 S3SS3INISNA
_ e e _.. _.. . 40 _SNOITTIH) SYITW3Q HO¥4 IINISIH LINUWH - adH
ZYZ% (HLINOW

/S3SS3NISNA) 31wy ZOAhcuzu JINISIANA hwzmcz AYHNON -~ HIJ4HN
<TC> (HINOW M3d4 S3SSaNIsnd
_ 40 SNOITIIH) 34wy zomhcmxu JINIS3IAG 13INYYW JdH - HIJWANW

TITONONIANANS T 1T o 4600° =NJ4HN
o eTfedwaWe o vEeM 3 dHYITHN * INAH-N* SIHHN* TdHHHIIWN=IN* HDJHIH
. <0T» (SHLINOW) J8W 139404 OL 3WIL - AWdl
’ <61 (ANYMY
SISSINISNG 40 SNOITIIW) JINISIM4 LINNYH JdH - dHAH

£0Z> (HLNOW Y34 S3ISSANISNA
- N o 40 SNOITIIY) 31wy AVITN FONISIU4 LINNUK DAH - NTJHEN
0T ¢ MYl AWAW T¥ogeg T T T TS TT=AW4l

'3 L L E: (A 0cy . ) ) AHAL/N® JHEH=TN YO dHENW

<0Z> (HLNOW 434 S3SSINISNA

40 SNOITTIW) 31UM AYI3T FONISIYA LINMYW JAW - HAJHEH
~TC> (HLNOW ¥3d4 S3SSANISNT

CTOTT 400 SNOTTIIM) FLIVY NOTLYINI JANISIMG LINNYN I4W - MIJHAH
<61 (IYYMY

S3ISGINISNG 4G SNOITIIW) JINISIML LINNYW JdH - JHAN
T*&6T4N ST =4HaY
TOT Y INANI/ 0T N HTJWGH/BT ¢V € INL AT T6T4T o ’ OIF * HAIHEH=-NC  MIAHTH) R LT +C * JHIW=N* JHAN

86T ¥Z AUH 4NHL ’ JONISIYD LIMYYM S 39



223

o ’ o <BC (HLINOW
K N34 SMYIT0T 40 SMNOITIIW) ONISILMANGY 3JLWN04MOD - 11 e}
76T (SSITMOISHNIWIAMY IINISIML LINMUN
NO ONISILMINIY JLVMO.4¥0D 406 133443 ¥Od4 ITIHL - 4HWI3L

Tttt TTm T T T aaTy (HLNOW Y34 S3SSIMISNG 40 SNOITIIH) 3INISIUL

L3NYYW NO ONISILNIATY 3L¥N04M¥0D 40 123443 - 4WWI3

QTN 4NYIT T [ AR etulie] T=0090
PR L R T Lo ke B 1624l SH00° /600 /ECD*/T00® /0=4HYIIL
TCM YIINIR" STy (P49 T4046ATYI¢ AHYITL)ITAYL=N" JHYII

Y84LT FC AVYN 4NHL ’ . ’ ©3IMISIMNG LMY o 2994



3
o
~N

CE¢YSINAN/TS Y DNN/ET N YHSAHL/ 9TV SITNL/ VT SN

SEEr (HLINAM
SSLINAY JLuM ONINALYHW SIS HOLILI4NO0D L0l -  MWSIL
P §ITWS AITTIYLSNI FUNLEN MOLILI4NOD TWL0L - SIW3L
L 1'6EN 00t-SINIL

vEéT LIRMM  NNSILHM*STIHIL=N*SINIL
T o T 26T CSHLMOW) 3IMALYH 0L S3IWS MO4 3HTL 399M3NY - HiY
o ZIEY (SLIMNY S3TYWS dITIWLISNI M3N MOLILI4H0D TWi0L - SINIL
’ T T B _ €€ (HLNOW
o o ) /SLINMAY 3LYN ONINNLYH S3IWS N¥OLILI4WOD TWLI0L - MWSIL
- PEIFSINAL/TE4MSIHIDLT 7 7T T T T T . c ST : HIM/M*SINIL=TN¥HSIL
Tt ’ T . <13 (SNITHIM) SM3IWIAT - a
29er (MIMCH M34 SLINM) 3FLWY SIWS MOLILI4W0D] - yS82
<TEY (HIMOW/SLIMNY 31¥M S3THS HOLILI4HOD L0l - MSIL
L © TESTSINOLY K44k ] o o NCaRNr *¥SI=IMNSIL
SEEY  (HAMOM
SSLIMNY 3ALYM ONINMALYY SIS NOLILISHCD IWL0L - MW3SIL
ZTET (HINOW/SLIMAY JLMY SIS MOLILI4N0D Wi0L - NSIL
. 1€ (SLINM) SIS I1371IWLISHMI MmN MOLILI4HO0Z 10! - SINIL
L o B ] o T1eIEeN 00Z-SINJL
L0494SIND/EC Y4 NUSTL: B $ | . Tt T T LAXCAC *NHSIL-NF*MEDL Y+ *STHIL=N*SINIL

£4T% (HLMOW/SLINMY 3L1¥Y ONIMALYW SIS Jqu 2101 - MHSAHL
O£ SIS IITIWLSNI 3JUNLUN JAN TW10L - SIHENL

T°0E¢N - 0=SIHAHL

_0£41 _ LO¥NE *MHSHWL4C * STHANL=N" STHAWL

PTHMSIAHL/ LT OIS IN

6T (SHLNOM) 3¥NLYM 0L SITWS ¥O4 3UIL 3owM3A¥ - Wiw
£¢T> (SLTNM) S3TWS 13TIWISNI MIN J4H WIO0L - SINAWL
£6Z> (HLNOW/SLINN) 3LY¥ ONINALYH S3WS JdH TWI0L - ¥HSEWL

TT=H1Y
. . _OEfN¢SIWAWNL/LTCTSIMNAWLC _ eTM . . HAYM/NCSINGWL=TINC¥HSENL
c. (SMITYIT) SYIHIT - a

. : ZBE

) o (HINOW/SLINM) N¥3T¥IT 399¥3AY Y34 1YY SIWS J4W - uSAW
T o <8Z> (HIMOW/SLINNY 31¥¥ SITYS J94 WI0L - N¥SAHL

o gzefsSINAWLT BTN . MO ORNF * MSHH=TTN¥SHHL
<6T> (HLNOW/SLINMY JL¥Y GNTNALYH SIS 244 T#10L - MWSANHL
£8C (HLMOW/SLINRY 31¥Y SIS J9H TWLO0L - NSAML
££T> (SLINM) S3WS JITTVASNI M3N J4N 101 - SINAWL

TeLTAMN 0=SINTIIL

g

L . LO¥(NMCNWSTNL-NCMSHWL) 7" SINGWL=N°SINAWL
<0ET 53WS I3TTHLSHI JMNL¥M 24 TW10L - SINAML
££T> (SLINM) S3TWS T3ITIVLSNI M3M DK TWLOL - SINAWL
£9T> (SLINM) SIS UITTYLSNI 24y WLi0L - SIduL

COT#YMSSAHI, 8o ¥4 SIAW 9Ty N*STHANLHN* SIMANL-M*STANL

EBHT T AU fAHL €3S IITTIMUASNI WL0L Z 39vd



TSR NSIV/BB4TITI/E24¢ 10D /3249 4TA,/CE M INSILY

L8NS TIHV/EB I IAN/Z?

<0k

“(SMAOHY HILI4 S3TWS MOLILIAN0D NI SMNOH THMOM - JSIHN
SOV (SMAOH) HOLI4 S3TWS 3AILILIANOGD N34 SMNOH -  4SOH
- - O +wedSaHT CTTO0V4D Tt T T T S T=4SIHN
By A4S IHL /9T I MG ot ey JSIHN=Y" 4S2H
ST (SMNOH) HILI4 SIS 29K N34 SHMNOH TYUMOM - JSAUHN
<4E (SMNOH) HALI4 S3IT¥S JdM N34 SMNOH -  JSIWH
&L 4% 6 JSANH 144240 9=4SIIHN
WL EYOASIIN/OTANANS TN . T T 484 - - T "4SANHN=* 4STHH
<69 (NOILIYM4) NOTILIYMA MOILWO01IY LLIOW4YD - 449
<BEY (HLHON N34 SMNOH) ALIOWA®D S3ITHS - 4¥3S
28S: CHLMOM M3d4 SMNOH) ALIJ¥JYD S3TWS MOLILI4WOD - 252
. . __9%ftMeys3:  BE4Y (M* 4YD-T)KN* JY¥IS=N* 2SI
1693 (NOILJWM4) NOILIYM4 NOILYI0TIW ALIJV4YD - 4va
o ZG4> (HINOW Y34 SMNOHY ALIO®4w] S3T%S - 4vas
o ZLET (HINOW/SMNOH) ALIOYAYD S3IWS 29N -  JSdW
: CEONANSANT T T T LRy o ’ N° UM JYIS=N* SN
T T e T TTTTTTTTUUTLTe T (NOTLOVNAY TNOTAYZITILN ALIOYAYD S3WS - nas
€8> (NOTILIYNA)
NOILJ¥Md SSIJINS HOLI4 SIS YOLILI4WOD - 452
i ) ) <Ob> (SYNOH) HILI4 S3TWS IAILILILNOD M34 SYNOH -  4SIH
ZB8EX (HAMOW M34 SMNOH) ALIJWJY] S3TWS ¥OLTLI4NOD - 252
o e w9fr (HIMOW N34 SL1INM) 3LYN S3TYS MOLTLII4HOD - NS)
T 984N o ) 05=M52
94y N*NISKCCN® 4S2/N* ASIH)Y /N 2SI =IN"NSD
ZTH: (NDILJYMA) NOILWZITILN ALIDW.a%) S3Ws - nas
’ <66 (NOILIYMA) NOILOVMNY SS3IJINS HILIL SIS 2IW -  JSaN
&€ (SHNOH) HILIJ4 S3WS 24W Y34 SMACH -  JSANH
- . - T T TTTTTRLRY T (HLNOW/SNNOH) (LIJV4Y) S3WS Jau - 2Say
~6e™
(HINOW/SLING) NITW3IT 399N3IAY NI LYY SIS 29W - NSau
T°CE4N T=MSqH
f46TRND/T? N 20/3T N ONSANL Y gy N NASKC (N ISAR/N® ASTHH) /N ASTH)Y =TIN* NEAH

ToESeT vT AN NHL - o : s3] §OHe 8 19vd

XX ALIATLIY MI™WIT TYNTIATAMI 39uMIAW xry



£bY¢4¥333~

TheysASNT :

0£49683/054%4 ASNANS/ T4V NISE

Ir4v4nNaSs~
FEANNGI/CE MINGIAN-T

trey

T°IvelL
TEen

84T T

“0b> (SMAOH) HJLI4 S3T9¥S 3AILILIINOD N34 SMNOH - 4S53JH

_ %6ED (SMNOH) HILI4 S3IMS JdW M34 SMNOH -  JSANH

C69x (NOTLI¥MA) NOILIVNA NOILYI0TIY ALIOW4WD - 443
ii 4

(37I9S Y34 SHNOH) HILI4 S3ITVS N34 SHNOH I9WNIAY - JSJHY

a1

(N JSTHX(N® dYI-T) ) + (N * ISHHHEN * 44T) =N dSJHY

<hbls
(39S "M34 SMNOH) HILTJI™5IWS N34 SMNOH F9YNIAY -  JSdHY
(HLNOW M¥34 SMNOH) ALIJV4YD SIS - 4%3S.

ZEY™
(SYIWOLSNI) ALIIV4YD S3ITWS M3IHWOLSND IAILIIA43 -  4vII3

M*dS4HY/M* 4¥DIS=N" 4¥223

Tagh
(SYIHOLSNI) ALIIV4YI S3ITVS M3INOLSNI IAILII44I - 49223
o (HINOH N34 374034) JT449ML - 1,
~CP (SSIINOISNIWIA) SSIMASNT - Asng*

N°4¥333/N L=N*ASNg

T T (SSIINOISNIWIA) SSIANASNG - Asna -
SR NOILYZITILA ALIOY4WD SIS NO4 3L - nasit
LT (NOILIYNA) NOILWZITILN ALIOV4Y] SIS - nas

‘neL

1/766°/86°/06° 76 /5L /5° /52 70=NIS1
(GC*4T404N° ASNT¢NISLYITAYL=NNIS

NOTEIYZIAILN LLIJM4YD CaMS & 39y



227

05494ASMANS T T 10540
bt 4v4NISAIL 05w

6% 1%4N38T3 TosveL

B (Y- (T L A

; o CTT U 1tBreN
LY494NAYIS/TY 44 NNESS 8y v

Ly 4%4NAY3S- TosvelL

PYAMONNISST  LbeY

TEYONNASN/CE 4V VIS rey

BY (¥ESHIN/CY 4Y 4 YIS T°5beD

E¥ 4% ¢34¥033,/824% 200,/ LL 4% 4 OSTN Sy
rEAT vT

706 (SHLMOW) SSIMASMT HLOOMS 0L IHIL - ASNISL

o ACkY (8S3TINOISM3UITY SS3IMASNT - Asng
<005: (SSIINOISMINIMA) SSINASNZ I3HLOOWS - LSNIUS
. T=ASNIS1L

CASNASLAN® ASMNTYHLOOWS =M LSNINS

<06 (SSITIMQISMIHIT)Y SSAMASNT T3IHLOOHS ~ ASNAHS
’ - “6%> (1-0) A31I0TM
3J3IANM3IS MO SS3MASNT 40 123443 MOJ NOILIMNL 379%L1 - M3ISH3L
“abT
(T-0) 131%J07W 33IAM3S NO SS3INAGNT 40 123443 - N3IS93
€0 /00 /S0 /T /ST /e /O /6L /T-M3ETIL
(ST 4TOON T ASNANS ¢N3STILYITIYL =M MISH3

E-1
(1-0) I319307% ITIANIS NO SSIMASAG 20 133443 - M3IS9]
26 (HLMOW ¥3d4 SMNOH) ALIJW4WD S3ITHS AWUNMOM - 49ISM
Bt tHLINOW
/SHMNOH) 3JIAN3S MO4 d3193071Y ALIJWAY] HAHIXYH - SYIuW

008=SYJU
N*MIASHITKJYISN=N* SYIH

<8t (HLIMOW
/SMA0H) 3JIANIS ¥O4 A3ILYI0TIY ALIIWJYD HAWIXYH - SYIN
<G (HINOH/SMNOH)
TM3W3IT HIYI HO4 BIWS HON4 MITNNT ITTAMNMIAS TYLOL - NNAM3S
2% (1=0) NOILWZITNILN LIQV4vd 32IAM3S ¥04 37HL - NAN3SL
<Lby (T-0) A3ZITILN ALIJIY4YD JIIANIS - NAN3S
V/7L6°76°/70=NAMISL
(TEE404 O SYIH/ N NNENIS) {NANISL Y ITTYL=Y NANIS

TTUTRLEY (T-0) @ITITILN ALIIVAY] IJIAMAS - NAN3S
<8t (HLINOW
ZSMNOHY IIIANIS MOJ IILIVI0TNTY ALIJWAHD UANINEN - SHIN
<9t (HINOW/SMNOH) MIQNNG 321AYIS JITISILWS -  MNISS
M NAMISEN* SHIU=M*MNISS

T T T9es T(HLHOW/SHMNOHY HITMAT IIIAYIS AITISILINS - MAISS

2G5 (HLMOW N34 SMAO0H) ALIJEAYD SITHG UHNOM - 4¥ISM
6% (HIMOW M¥34 SMNOH) ALIDW4YD S3¥S - Bl
008=4%2SN
N*YNASS-4YISN-M* JW]S

LML ’ ’ T1IA% 44D |3MG 07 1944



228

PLEVESDS

954y SIS
£534944NTYI5<

roeus

P Al
[
'U‘l

-G
‘

t
€5

iiyeg
¥ eNNAYIE-

CTHNINAN

Ny
7]
T

aas-

TTOOSMITRWY CNIHIT - 1
“TE (SLIMN) S3TWS A3TTVLEMI M3IM NMOLI134H02 THL0L - SIMIL

L0k (SLIMN)
¥3W3IT 32 SIS JITIYLSNI M3N J0LTL34WQ] - SIND
) MOI/M*SINIL=N*3SIN]

~on.

(LINN/SMNOH) 39S MOL1IL34HOD M3.4 NITUNG IJIAMIC - §244S
7oL (SLIMNY

¥ITWIT M34 5379S AITIWLSHI MM MOLILILW0D -  SIND
4967 (HLMOW/SMAOHY w3193
HOY3I MO4 S3TYS MOLILIINOD HOMA NITHNT JITAMIS - SIS
6452498

SJISEM*SINI=N*S24S

ZTN (SR SMITWIT - 1
74T (SLINMY S3I¥S I3TIYLSNI M3M 29W WLO0L - SINAWL
2657 (SLINM)
MITWIT ¥34 SIWS TITYLSMI MIN DM IOUNIAW - SIHAY
o . ML SINAWL=N® SINAN

<%0 (LINN/SYNOH) IS J9W ¥3d N3ITUNG 3]IIAYIS - SdR4AS

COST (GLIMNMY
¥3IWIT N34 SITUF ITTWVLSNI M3M 231 J9WM3IAY - STHAN
G (HLMOW./SMN0H)
CN3TWWIT_HIYI MO04 SIS JdK HOMA NITMNT IDIAMIS - sqH4s
=SaH44S

SANAASKN* SINAH=N*SqHAS

4901 (HLINOH/SMNOH) M3l
HI%3 M¥O4d S3TYS NOLIL3ILNOD zaéu NIIMNT IIIANIS - §24S
<G> (HLIMOW/SMNOH)
NIWII 'HIVI "NOd SIS JdW WON4 NITMNG 32IANIS - S9M4S
SECT (HIMOW/SMN0H)
¥3TW3Q HIY3 NO4 SIS KWOYS MITHYNT IJINAYIS Y101 - MAAMN3S
N*SIAS+M * SAHES =N * MNGN3S

“9tk (HIMOW/SMNOH) N3Q¥Nd 30IAM3S JI3I4STLIYS - ¥NASS
-0 o ZE0T  (HIMOW/SYNOH}
¥IWIT HIVI MO S3TIVS HOMA MIQYNT IJIINMIS TWICL - MNAM3S
<TGT (HINOW/SMNOH) N3I¥Nd 33IAM3S d3T4SILIVEMN - NNISA
N NNISS-M*MAAYIS =M * ¥NASA

<4TT (SLINM) SIS MITIVASNI M3IM IdH THI0L - SIMINL
’ <EG (HLIMOY/TMNOHY
MITHIT HOYI MOJ SIS HOMS NITMNT 3IIANIS IWL0L - MAAN3S
TC6 (HLNOW/SMNOHY N3T¥Nd 3JIAYIS JITJLSILYSNA - ¥NASN
4105 (SUYIHOLSNI? SHIWOLSND J9W J3IT4SILVSMN - 394N
MOSTMANLY (M MAINAS/N *MAISAY ~M° J73UN

AN AnHL ANTAMIG T mmtm




229

<097 (NOILI%Y4) ONILIMNMUW 0L 131%3077% NOTLIWNL - WY 4

719N
i (HINOW/SMYII0M) NOTLNAIMINGD Y331 43AIIINIY - 304
£09x (SMYTTIOI) ONILAMMYH M3IW3IT - W
. 0949 2°0942 S0 =Y 4
ST TrrogeNn T T e e m e e 0=41
654M4IT 0g4n RO S Q=N 1]
. £09x (SMYTION) OMILIANNYN NI W3IT - Ha
8Lk (SSITNOISMINIM)
e ONILINNUM ¥3T93T 40 123443 Y04 I1M9L - HIdL
TTmh o e T o - 140k (SSATHOISMIANTMY
JI44YN1 NO ONILIMMUN MITWID 40 133443 -  Wa3
SR 106041 beT/EC T TOT S0 T TN
8EeMeL: 68w (OSTT4000540 N HI4WIIL)IITIVL-M 113
2681 (SSTINOISMIAMITY
i ’ - - © OTI4YMLINO ONTLINMYH ¥IW3T 20 123403 - w13
S0 (HLNOY ¥34 J74034) ITA49¥L WwWuNOH - 1
<883 (HIMOW M3d 374034) ITJ4wML - 1
8oL 148543 00T=14N
chersaensg: 8nw MONIIYIM-=MCL

‘ONL ’ JT44WML 3 OHILINMHH y3Iwy T 19M4



D74YANLISIY DS

<

89

(3719S M34 S¥YTI0I) 3TWS N34 NIONYH MOLILIJNOD - Wa

Z9E> (HINOW Y34 SLINM) 3ILvM SIS MOLTLIIHWOD -  MSI
“pON (MAOH

N34 SMYTI00) 3NIT MOLILI4N0D WOMA NOILNAININOD - 12D

NCHIRNC P HSI=N* 13

T 469y (3TWS N34 SHYTIOM 3TYS M34 NIOWUN JaW - Way
RS

(HLMOW/SLINM) ¥3TWIT 39vN3AY ¥34 319N SIS IgW -  ¥SHEN
ZE9

(HLNOW/S¥YTI00) 3HIT J8W JHL WOMd NOTLNAINLINOD - WD

z.xmxuxﬁ.zmwtuz.szu

TP (SHLMOW) NOILNIINLMOJD MWTII0Q HLICOWS 0L 3WIL - JI€L

<897
(39S M¥3d4 SU¥TII0T) 3ITVS M3 NIOMYN MOLTL13440] - W2
<9€> (HLNOW N34 SLINM) 3LYM S3IIWS MOLILI4W0D - us)
269 (IIWS M3I4 SYYIT0IY IS M34 MIOMYN Jay - W
T oo T T -0 “RE™
CHLNOW/SLINNY NITWAT 39VMIAY MI4 ILI¥M SIS JaN - NSaH
T AT9 (HANOW M3d Sy¥TTI01) NOILNGIMAINQD ¥Y7704Q - Ja
9-2151
MOHIRNC MG 4N UIHRNC * ¥SIH=N"* 3]
CTETOY (SHLMGYDY NOTLAATMINOD ¥¥IT0T HICOHMS 01 3IHIL - J1SL
T7x (HANOW N34 SNYTI01) MOILAAIMLIMOD NYI00 - M
LT
(HLNOW/SMYTTI0T) NOILNAINLINGD M3W3AQ J3AI33M3d - 214

(IASL M ITIHLOOHE-MI14

LUN 4AHL MOILAITYIMOD ar 301y



Portions of the text

on the following page(s)
are not legible in the
original.



s SN E I

ooSTRToae T

WINDSINA LICL0TANT 40 104407 M04 3Ty - 4131
) . . . Dk
(§STINOTSHIIA) SIUNSSIHA JNCLUIBANT 40 133443 - 413
T£6Va4137 TrtseL BT T/ET°T/T°1/0°7 /08 -4131
99 eua4uIT ¢ 124y (5T* 41406 3TN ATILIIVTIYL-N 413
£t (SSITMOISMIIM) SSIAZNT -  ASNg
—_— - T —_—— === T e mees - o N - - \ONlA"
(SSSITHOTSHININY SSINASNG 40 133443 MO4 3M¥L - 93y
- 2023 (SSIIMOISMINIAY 443 MO SSINASNA 40 123443 - a3
0Leveaas 14041 GU/EG /BG° /B9 /OB /L6 /1/T/1=03)
: : PRIy INTT 0Ly : (5T 4T404N ASNA¢GIL)ITIGYL=N"23

T T 269 (NOILOUNMA) UIINAWOD 294 N34 NIOWWH - Jd4ugu
2697 (SHMETI0I) MILNIWOD J9W N34 3JTMd - JddidN

_ oot ) : <69 (IS ¥3Ad SHYTIWA) ITWS NIAJ NIOYYH JTWH - naw
2249424290/ 6% 4 ¥ Wi T 694D £+ =24HaKn
. LZ4YEDJIAN/ 69 4V S UAN 14940 0009=23448H
LPIYIRY/E9 444 18U/ TT 4V 4TS 694y DAHGHXDJATH=N " HIH
<89: (SHWYITI0I) Y¥3LNAWOD ¥OLILILWOD M3d NIONMUW -  D4HD
: s e o 289> (S¥Y1I00) HMILNDWOI HOLILIHWOD ¥3d4 30IMd - 2442
<89
. o e (39S N34 SYYII0Q) ITYS H3Id NIOMUM MOLILI4W0D - Tk}
1844¢042/89 4V NI c'8947 ' CZ*=24W2
T T T 184YadI/BRIYENTIT T T894y T T . 00SE£=3442
LY ERYD/$94Y4T1DD/T9 4V DAL 894y JdHIRISdI=N"HD
<89
(IS Y34 SHYTI0T) ITIWE M3d NIOMYW ¥OLILIIHOD - Tl
<69> (ITWS ¥I4 SYYTI00) IWS Y34 NIOYUYH 24W - waw
. o T T . . : T - 149> (SSITINOISMIKTIT)
SNIONMYW 0L 3NT d31vI0Y ALIDVJIYD HO4 3Tavi -  WyaL
<£9> (NOILIVML) SNIONVH CL 3nQ d31v¥I0TW ALIOV4YD - HYD
LP4YEUYIC TeLP4) . SPCT/EVCT/STT/STI/E0°1/£6°/S8° /89 /SS =HYIL
) 99444 JYII< L94Y (TPOZ C4P TN HI/N HEAN) “WYIL) IV L =) WY
T TTTTTTTT T Tt T T o o T T T = e - <¥L> (SSIINOISNIHIA)
39S 40 ALINIGVEO¥d 3AILYI3Y 40 103443 -  S4u3
- <>
) ) . (SSTINOISNIWIA) SIUNSSI¥A A¥IINIANI 40 123443 ~ d13
- T 404> (SSIINOISMIWIA) dJ¥D NO SSINASNG 40 L1J3443 - 3 '’
e o <£9> (NOILIVY4) SNIO¥UW 01 3NT JIALVI0TIV ALIDVAYD - WYd
’ - T T o T T 499> (T-0) 29y~
o ) T3S 0L G3LVI0TTV ALIOV4YD 40 NOIL3YMA TWHNMON -  4YON
PP4YAYII < 149943 ST =4YIN
i SPéV44¥I7 994 M SAMIEN JIIXNAIXN* HYIXJPIN=N* 4¥IL
e o i ZG9> (SHINOW) MOIL®I0TW i
ALTIVAYD SIS 0L SLINANI HIOOWS 0L IWIL - 4%0ISL
<89 (NOILIVYN4) NOLLOVMI NOILYDI0TW ALIDNGYD - 493
[T R kg T'89¢D T=4Y21S1
T°G94N . T°=4Y3
YoV JSAHY,/BE Y D8I/ LE4Y  ISTNS - (4¥IISL43° JYITIHLOOHS=N " 49D

C8ET LT AWM ML HOILVI0T Y ALIOWA%D S3AMS 1 39vd




232

TEE™ (HNTILDUNA)

NOILIVMZ SS33INS HILId4 33TWS MOLILI4H0D - 482

86 (MOTLIVNL) NOILIYMY SSII2NS HILI4 SIS 29N - 4N
“HL (SSITMOISHIUITY

3IYS 10 ALITTAVI0NS 3IATLYI3IN 40 123443 MO4 IVIVL - SaMIL
b (SSATNOISHINITY

JS 40 ALINIAVEONMA IAILYIIYN 40 123443 -  S4y3
I CALLE L LA 4] AN ) SV T/Sb T/t T/Cr T/  T/BE  T/ER T/ LS T/ T/EL° 749 =S 4NTL
994y 4 401 veiy T T TTTCAET TR (N 4S0,/M° 4SHW) ¢S4YTL) FMYL -V SINT
ITLY (HLNOW
A Y34 3YUTT0d) SL1S0J 9HIAMMYD AMOLNIANI WL0L - 9391
R TR
. (HLMOW/SYYTIOO) AMOLNIANI J9W INTAMMUD 40 1SQ2 - Idu]
Tt T T - h T T T ey (S33IMOISHIAMTITY
S1S00 ONIAMNYD AMOLNIAMI 3IAILYTAY - 231y
TLé2a 413 gLy - : N*OIIIL N TIWI=N*IITY
gLy
CHLNON/SHYTI0O) AMOLHIAMI 334 OMIAMMED 40 1S0) -  1au)
- - : T . S8 (HLMON y34
SYYTI0I) AMOLM3IANI MOLILI4HOD OMIAYMYD 40 LSO - 132
“TL (HLNOW
Y3J SYYTIOIY S1S0D ONIAYMYI ANMOLMIANI WIOL -  397IL
£L494001Y-" TiAw M IAUIENTDD=N DT

VEST YT AMH nHL . HOTLHDDTTW LLIVAYS SaTve ST 9%




™ T

Q CHLNGH 124 SLIUNY TN STTNC M0LI LT MINT 1o nen

o~ g Lausiea L werne - ™
TIOT O LSHLNaNT N0

B @ 0n 11 1 Jag it

QBT <o e “;):.;.uux;.Jd::

eI S0l (AR I (B 4uh3_;0a MOLILI D NI 10T - 7.0

87T (SNUTA0TY N3LNAN0D I0LILZ4UN] MI4 I PRI

IACAENRAH Lo i {o]) 9] gll:;:cu ACLILISNQD 2 0 UCD - AR )
2040412221 Tgew ' TAADTOT AT TSN YD

o g (GUMTIOm CIZANGHeD ;3ruhuuzo) 217

gL LI .hrh~t;?“ b

00:
HANOL 434 (372 2T URIMT SNM0LPIANT ;nw_hJ_ nc 1427
CCAL O ACHANOWY UCI0LNTIANT NGLILILNND 0 Zov 9IS - o
P ae s Lo I (ol) SRR L

o M3 AMOLMIANT WO0LT134H0T 40 LS0D 231wNIT] - ™22
Q@44 IT33 10042 PUAREEE 1o je)
NIVERSED Soje ) el Rle ATV ITAADD VT S TD0MA N T

RN NI GCH: Lo R initin L
N34 MOLHOANT MOLITL3VS 40 L3 - 222
i

SHYTTOAN AHOLMEANT LOLT134M02 oM - 22

CLAN4Q0IL LLtw mon..44)).0.:.4uuu,maJUcf.uJu
LG CHLNON MR SLINNY QLMY TITRG NIH JOHMEAN -
U85 CGLRIMAY  WMOLMINHNT 2T -

T 8L ASHAINGYD HOLMIANT I 10 39W 300M3AY - 4ﬁ:I:
FLAYATINDD [P MO UG M TTU= TN

C49T (SHHTTINY MILNAN0D 29It U344 A0IWd - Jddau

69T AMOTLIVUAY MNIALNAHOD TIY T4 MIOUHM - D40

GLLT (SHMYTT0IY 43IALNIMOT M3 L5007 29w - 247U
o DLARSTANID L T LLAY T - B EMTL SRo B A1 TR R Ao ab {1

ALY CSHUMTI0TY M3LAJNOD MI4 LS0D AW - 42T

TE3 (SLIMNY WMOLHIAND 2N - IIn
YN
(NOTLIWMAY HINOH N34 LSOT OMINMYYD AMOLHIAHNT 2T - 42

SQL- CSHLNOW) ANOLHAANT 201 40 390 J903A - Ighee
..J s: \_Ja.m. -JJO-‘J

MITYIT M3 AHCLN3AMI 33N 40 H)DU alF:JDUJ:) - man

EREDTR S (el 10 cnes
RRTLS B 1Yie 4 9Ly DADINEN® DAL 4D (TN T =3 TH1DD

AR [ i i (214

NIRRT N34 AUOLNIAMI 29! 10 1303 JUmzlsz:u - Iaun2

CHINOM,'SMRTIAT: ANCLHMIANT 241 ONTARMD 0
DLOM4QDINSTL NATOTL 84y FOANT TINDYAT AN TIUDDY ST TN

EEES SN AERTLIRT T} 32207 meTaT BT a0uy

- e [y b = P e S




234

PN LINT/ G M MOTH, BL A TN

T6494100/984Y4 TANTS
88444 IAHAI

0649¢1043/584W¢1AWAD]
Y8 4N MOTU

£8414 1aN

S84 1ANAD/BLAYATAWVY /L4 4 TARID

283 (SHLINOW) 3Ji%¥M S3WS HIOOWS 0L ATl -~ NSS1
L

TTTTUTTU(HANOUA/SLINAY TMITUIT 39WMTAY Y34 LYY SIS au NSAaW

248 (HLNOW ¥34 SLINMY 31¥Y SIS J9W 399M3n% - MeIlY

144847 T-MssL
L84Y ‘ (MSS1 M NSIH I HLOOUS =N * MSNY
B o 2983 (SHLNOW) 39¥M3A02 ANOLMIANI I13IYIS3T - 211
TUUTITTTTT %48 (HINOW N34 SLINM) 3LWM SITYS AW 39YMIAAY - NSINW
<98 (SLINM) AMOLMIAMI 24 J3INISIT -  I4ud
19842 54 1=3141
98y L LT NSANY =Y * T34
e 88> (SHLNOW) AMOLN3ANI 133M¥0J 0L IUIL - 124
- - TUTTTUTTTTT T UZES™ (SLINMD) AMDAN3NANI J4W -~ IqH
. 298> (SLINM) AMOLMINNI JdW T3NISAT -  14U]
488> (SLINM) ANOLMIANI 244 MO4 NOILIIANMOD - TI4UW4D
15842 T=12%L
casy ’ ’ IOL./CN* TAN-N® TFT) =M TaH4D
T T T Tt T Taagst USLIMAY ANOLMIAMIT AN 404 NOILDAMMOD - IaN40
2£By (HLNOW M34 SLIMN) 31%M S3IWS IdW JOUNIAY - NSINY
- 2b8 (HLNOW/SLINMY 3JLYM MIIMO 24N - MNogy
r8y . N TEHATE M YSINY =T * oI
S6e
- - CHINOM/SLINA) UITWIT JOUNIAY N34 JLWN 63WS 2aM - MSIW
. <EB> (HINOW/SLINNY 31YY M3QU0 294 - M0IH
€8> (SLINA) AMOLMIAANT 29N - b&: (%)
T°E84N t=T1IH
£841 CNF *NSTU-NMC *MOIHY R LTHC* TAN=N TN

t88T PT AUM 4nHL T0MLMOD LUOLMIAMT I LT 394



TTTTTITTTTT9G (SHINOW) 39WM3A0D AMOLMIANT A3INISIT - J11

LTH
: (HLMOW ¥3.4 SLINMY 3L¥Y S3ITUS MOLILI4H0D JOUMIAY - NSIW
£T&r (SLINM) AMOLM3AMI NOLT134W0D 13INISHT - 130
- 064941343 T Tty . AN *MSIY=N* 131
Tt e TTOUTTTTTTOT T T Tt STyt (GHINGWS T3LUM SITWS HIOOWS 0L IWIL - MSSL
49EX (HLNOW ¥3d4 SLINM) 3L¥M SIWS NOLILIJWOD -  NGD
’ : e : T 214
. (HINOW M3d SLINN) 31¥Y¥ S3TYS MOLILIJWCO 3QYNIAY - MSIY
TE4WOIDN/EB4NAMDI/TBIVATIVY-L T TTEey T T T (¥SSLONM*YSIIHLOOWS =N * NSIY

260 (SHAMOMS TRMOLNIANT "L33YN00 0L INIL < ~ 131
=88x (SLIMN) AMOLMIANE MOLILI4HOD - 13

SC6 CSLINAY AMOLMAANT MOLTL34NQD I3INIS3IT - 1310
706 (SLINN) AMOLNIANI M¥OLIL34H0D MO4 NOILIIAYMOD - 1340

(684444037 066w ’ I2L/ N II=-M* I =N 134D
T T T TTTTT T TGS (SITNNY TAYDLNIANT HO01IL34M0J MO4 NOILJIMN0D - T I34D
:4” ﬂ mv .:...
T ) ; T C(HLHOM M34 SLINMY JLYM SIIWS MOLILIHHOD 39943AM - MSIW
! S . 683 (HLNOW M34 SLINM) 31vM 4314d MOLIL34W0D - ¥lale]
8841412 T T &84y R . M ID40 N MSIN-TIN 0D
T, Tmmmro ot m 7T T T T TEEN T HINGK M3 SLIMMY 3LV 53798 NMOLILIINOD - ysa
<682 C(HLNOW ¥34 SLINMY 31¥Y MITHO0 MOLILI4HND - N02
188> (SLINMY AMOLMIAMI MOLIL34W0D - 13
1°884M 6s=19
0644 1313/C84V4 IV /084% 41330 3847 ’ CIC*NSI-NC MO XLTEC*ID=N" 1D

r3ST tC AVH ‘NHL TOMLIIOD WMCIMIAMI HO0LT13.0400 8T 39%4



O
oy
(93]

<COTY (SSIATNOISHINIT)

T o , TUTTTT T T74edn NOT 3ON3S3MG LINMUM JEW 40 103443 - T 4Waud
00T

o (SSITINOISHINLI) OMILIMUYM ¥IASAILINY 40 123443 -  WANI
.~m°.;

..... (SS3ITMOISMINITY 452K NO JY¥MLII0S 2IW 40 L133:43 - MSAW3

294 (SSIMOISMIANIT)
TTTTTT Tt T T T s TEe T U e N0 3ANTINTAYT OMIN3S NIASNIL WY 40 103443 - 3NN
06> (NOILIYMAY NOILOUMS SS3J3NS AW IYHMOM - JSTUM

<G4 (NOILIYMH) NOILIYMA4 SS3JINS HILIG SIWS 2TIH - 451U
5644 ¢ 3GTH- 1°5642 ¥ o =dmIlN
FL4YeS.4NT/ 04N NSIN | 64y . MO ARTHIEN HOHIF ] MSHRIF N  ISANIRASTUN=N" 1SN
86T T ’ MOILIYMI $3302NS HALL4 ST Aqn Nz 30M4
ZPOTr (SWYNO0M4) 3IMYMLI0S MOLILIAWOD - msa
: : T T 6y (SSTINOISHIAWIMY NOILIWMA SS3I3INS MOLILI4HOD
NO 3INYMLJ0S MOLIL34W0D 40 123443 MN0OL 3TMYL - MSI3L
IR oot o Zbé (SSITNOISNIWIIY NOILIYMLA SS32I2NS
MOLIL34W0D NO 3YYML40S MOLILI4W0D 40 103443 -  MSI3
T TTTTTTTRATYAMGITT T TG T T T T T T T R TET T/BT T /ET T /200 T/ T=MSD3L
£64v64S07 b6y ) . (0T 400C¢00T{N*MSI*MSIIL)AT1IYL=N"MSI3
b (SSITMOISNIWII) NOILIYMA 55322NS
T N T ' ) MCLILI4WOD NO 3NYML40S MOLIL3I4HOD 40 123443 - mSI3
IE6
T T T T T T T T T INOTLAYY ) NOTEIYNd TSS3JINS MOLTLTAHOD IWHNON - ASIN
CEE> (MOTILIWMD
HOTL1I%M4 SS332NS HILIJ S3ITYS NMOLILI4H0D - 482
£64Y4 450 1°£449 T*=450M
YL iYISANT/ PN NGD £440 M*MSIIANASIN=N" 45D

tB4T T LMW ‘NL MOTLZWNA 563220 HIALTY SIS ¥OLIL13I4NN) 41 39y



~
[s2]
N

SEO0T: (SHYNIOUJ) INMML40S JI4 - mMSal
oG
’ ’ (SSIIANOISNINIT) INYMLA0S 244 40 123443 ¥Od4 IYL - mSauilL
TG
(SSIINOISNIUIMY 4SIH NO INWMLI0S 29W 40 LI3443 - msSqu3
__b64UeMSHNT T'664L o ‘ CZ T/ T/8T°T/€T1°1/20° T/ 1=MSAKIL
06494 4SIW 4649 T (DT40L40T AN MSINMSANTL Y TITYL=N*NSAN3T
: T ) ZTx» (SMIWITY SYIWIT - q
o o S 49Ty (SLIMM) S$3WS QITIVLSNI J9W WIOL - SIdWL
. ’ 484
e (SLINMY M3TWIT Y34 SIS IITIVLSNI W I9WyIAY -  SIdN
CTUTTIEYReeN T T T - R ) : 0=STau
L&64943SNNY 8644 NI/NSIANL=M*STIN
........... - - - e s @ - - ..Mm$wu.
(SLINMY ¥3WIAT N34 SIIWS TITWLSHI JAW A99N3AY - ST
LLE
TTTTTITTITT T T T T (N3 IYAN Y3 S3TYS) IONIIVALKT HASAILTINW J9WMIAY -~ ISNUY
9649e3LANI " L&Y N SIIH=N* IENHY
LY

(YITWIT 434 SITWS) IJINIIYILYI MISAILINK J9UNIAY - JSAWY
96k (SSATMOISNIUII)
TTUTTTTUTTT 3INAIYILXT ONIT3S NASNTLINK 40 133443 M0d4 379l - 3SAWL
96> (SSITMOISNIWTITY
4SaW NO IJNMITHILXI 9MITTITS M3ISNILINW 40 L33443 - 3SNH3
26 494385NH3 T°94641L €T/8T T/EC T/ST T/50 T /460 =38NML
G644V JEaN T 964y ) (OT400T 404N ASNUY 4ISANLY ITAHL=M*ISNUH3

FOET LT AN AAHLIMY ITHITYILAXT OMITIIE HIATAILANY 40 123447 TZ 39004



@
™
o~

<613 (IMYMY
S3ISSINISNT 40 SNOTTIIH) IINISIUA LINUYK JIN - JnaN
4TOT> (SSITMOISNIWIM)
o e — - emee oo oo e s S—Uamyagayd LINYWH AW J0 193433 ¥O0d 3099L - JNAN3L
ZZOT> (SSITHOISNIHIM)
A 45GN MO IIMISIMJ LINMYH J6W 40 123443 - 4H4u3

CTOT 49 ¢ dNAHIL 12014l T°1/S60°1/640° T/G20°  T/500° T/ T-4HN3L
G644 ¢ JSIRT coT4y (Op 406" JHIL4 JWANTL) 3TV L=M" dHAN3
e e i+ e e e m——— e e - e e e e
(SSIINOISNIWIA) NOILNAIMLIMOD 3AILYIIN JIATIINIL - - J¥d

T <T0T> (SSIINOISNIWIM) SHISNILINKH
..... e 1V Q3139491 ONILINMVH 40 NGILIYNJ MO 37491 - MHRAL
T _ <TOT> (NOILIWMA)

i , _ SHASNILINK LY T3HIY ONILINYWH 40 NOILIYMd -  NWHHA
TYOTYOIHHNGR T¥1017L e ¥4 92-1-SPFANS S { At L E T
00T*¥4HANI-.  TOT¢¥ - o (T OT404N INA4NHWAL) I1ERL=N" NHHI

e e ZTOT> (MOILIVMA)
. o o ©TUGNISAILINW LY QIWIY ONILANYYH 40 NOILIVME -  NWHA
e e £00T> (SSITNOISMIWIIT)

T TTT I U ENITENNYN BISNILINH T40 103443 404 3TVL - WAL

<00T>
Ty o CT T T (6STIINOISNINIA) ONILINMYW MNISOILINW 40 LJ3443 - HNH3
00T#YINAWIT | T°00T¢L ) ) Y T/8E T/EC T/05° T/0T* 1/ T=HNU3L
G644 4 45U 00Ty (T*4TE0SN NUHASHAAL) ITIRL=M NN

S e s T TR AT WE AN TANHL TIONISIMG LINMVN INY ONILINMYH 0 $123443 TT 39%4



239

80t oot T T T=M34114/700T=HLONITV/S =10 J34S

“20T> (HLNOM/SHENINYA)
31U NOILYIND IMUMLI0S MOLTLIHWOD TWHMON -~ MIMSIN
- 42073 (HLNOMW
N34 SHYNOONA) ILYM NOILY3IND 3INYMLJ0S ¥OLILIJHOD - HINSI
COT4MINIMST  T°LOT4D S* T=MIMSTH
90T4N4MSIL_ _ LOTON . MIMSIN=TIN*¥INSD
£L0T3 (HLNOY
¥3d4 SHYNOOYd) 31V¥ NOILVANI 3¥YML40S MOLIL34HOD -  HOMSD

) <9013 {(SHYMOOM4) 3YYML40S MOLILI4HOI -  MSI
1°90TN 001=NS2
P64YeMSOI T 90147 CIF *¥IMSD) XLA4 *MSI=M* NS

£9Z> (SLINN) S§3TWS d3TWLISNI 241 WL0L - SIAWL
o Z60T> (SSIINCISMIWIIS
3¥%ML40S NO S3TWS J9H 40 103443 404 379yl - mSSAWL
<GO0T> (SSITINOISIAKIA) Iivy
o ] ____NOILY3¥D 3¥YML40S NO S3TYS J4W WL0L 40 133443 - MASSAW3
00T 4YéASSANI: — yesofvl T T 0 v YT O T v T T w/8°€/G e/ T/ T=ASSAUL

_ bOTeMONIMSAW<  GOTY ) - (000ST40000940¢N* SIANL *MSSANL) I TAYVL=N"NSSANI
. . £G0T> (SSIINOISIHIM 3L
NOILY3¥I 3YYML40S NO SIWS J8W WLI0L 4O 1D3443 - MSSANI
. o o ) <¥0T:- (HLNOHW
34 TSHYN00NA) TI1YN NOTLYIMD 3YYMLIOS JGH TYHMON - MMSHWN
<HOT>
T T C(HINOW ¥3d4 SWYNO0M4) 31¥M NOILYIND 3YUNMLI0S JAH - YIMSOW
. vOT4YONIMSAWI  T°vOT4D T=MMSAUM
£0TT4MSENL T wOT4Y ) T N* NSSEHIAUNSANN=TN " NINSAN
1
————— e e e 4 e ne ¢ e e e memms mme e e = e P e P I - .unfo.ﬂo
(HLNOM N34 SWYNO0Yd) 31¢N NOILYINI IWYMLI0S J9H - ¥IMSEY
o e . <E0T> (SHYYOON4) 3IMYMLI0S 29N -  MSIN
T°EOTH 0Z-MSAW
664Y4MSANI- £0T¢7 . (NF *IMSIH) KLTHE * MSTH=M* MSAN

TvB6TTEE AWK ¢NHL T 7T T T o IyML40S €T 39%d



nnll
AREEL

AT3R

"
nriF 3F

niin3R

, -

FiND

ATHBD
AUS
BUSY
CARLIV

"a

-
1

117

Ct

I

I3z OXIXrOoOrTr0O0 I O0OX

3

O

I 0

I3

WHi-CinF

o7
242
'
24.1
2044
23.d
a2
25.2
S

[N aNd
[aR SN & NS
.

-

)

N

cg.1
S~
o

LI3T OoF VARIAZLES

e

DEFINITION

Y ZAAGE
AVERAGT

nVIRADL

TUTORY GICITRT . LBIE

N
SRY A ndnTHI TG
T

nVEinCT
AVERGT
LA
AVERNGE 1180 SALES RATE WUNITE FER MONTH:
rwARENESS FER MATURE SALE {BUSINESSES: 1240
AVERAGE riULTIUSER EXFERIZINCE (3ALES FIn DEALIR:
WT
AWANLENLSS FER NEW. SALE Sy . — .
AVERAGE TIHEZ FOR 3SALES TU MATURE (MBIHTHE) 129
AYERAGE TEWURZ AE i KEC DENLER (MOWNTHS, &
HWNARENESE FER UNSATISFIZD SnlE (BUSINEESEZS) (230
BUSWHZSS (DINMENSIONLEZEZSC. (42
ORATE ARVERTISING (mILLIOIS OF IOCLLARE FER
HINTH, (200 . . .
CAPNCITY ALLOCATION FRACTION (FRACTIGH: -

-

CAFACIT. AllOOATTN TS ONWRARSINEG TRASTIGN: GT
ey e e s ———mmr =i mr
Gl wowemliice wwds W ZTITOL LiMEWRTORY FELN

DEALEN LiLknREs

SCoT OF Cahiiding COWFIZTITOR TIWZRTOAY (IJLLARS
fER nGniTe, 7T
Tr22J7Id FROM COMFEZTITORA LINE (LOLLARCZ FER

fiCUR, o9
CrillunTii JJ27 37

(DCLLARS.

52 TIVZUTCRY FER LEZALZD

CHRRVING CC37
TFRACTION)
CORRECTION FOR LIHFETITOR INMEHTCRY
CORRECTI0N FOR NIT IWVZITORY (UiTS: CT.
SIMFZTITOR IWVEWTORY (UNITS: -8S:

tinnClin FER SALI (DOLLART FCOR

(DOLLART/HT,

IBUTICI FROM THE iEC LINE (DOLLARZ/HCNTH:

PARGIN PR COMPITITOR COWMPUTIR (LOLLARS)

COMFITITIN nEw IiETALLEDL SaLEd FER DINLIN
WIHZTSY DT

CONFZVITON

iJHTH,

—eriio

240



120121 C

>

b O

L A )

g

I

241

ivo COMFITITOR S3FTHART (FRIOBRANS. 11040

LUSGea

- - ——— —_— e - - P
o7 SOHFIZTITOR SOFTWIAD CREMTICH TATE (PRIOMNS TEO

N
1 LCEnLInZ, il N
Lol
- CLLWR CORTRIBUTION (ZCLLARE Hy &2
o2 w_:IZ:: COHFITITON TiVERTORY el
ic f"u.'.nuru. JDZALED CREATICH RAT TOSLIHTHY

z F LROF QUT RATE (TEALLCTZUMINTH: .
FERE IRVENTCRY SOVIRASD +idnTHE)
[A9] WETIHC (DOLLARES L .
oved
So LTOINED hel IMVERTIORY U
¢.s  LDESJREL wuUiibEn GOF LEALIR
o DCALEl RECRUITHENT RATE
7 DeoLER RECRUITHENT RATE ]
e o
“ ZEALER RZCRUITHERNT RéTE CAFACITY FROM CAFIRIEHCE
TLEALERSHONTH, -
il TIALER RICRUITHINT R
-

Hie CAPACITY UTILIZATION

CDIMERSIGHLESS., iz

M
ia DEFOSHL TG BECOME & DEALER
T IFFEICT OF DUEVWISI Gi. ThaF
7 EFFECT OF ZU3THISE Uil SERV
SR
20 EFFZCT OF CO&70nATZ n.-«.....I..;..s. Jix FHATLET
VnZoIdCT (H:_;-uh: or %
Bt EFFZCTIVE ICITOHEIN SALES CAFASITY
Ped
245 EFFZCT 37 JONFETIVOR ZOTTWEALT Cis
SUSSCE0 FRAZTION (LINCWHIZTHLEES,
- SrralT . 0f SOWTRILUTIGH it TSWurE AS A
st
o ITTIZT 8 DLrlZIl i o
(L Z1iZia1oni I35, 27,
o CFFr oot FROM [CSIRED NUH.TR GF DEALERE (O-1i:
Pl EFFEZST OO IAVIRTONY (CINENIICNELES
T o
So ZTFECT OF MEZ MARWKET
(DIMEHSIONCZESS) .1l20
Vs CZFFrely OF 707+l MET SALES ON SOFTWARI CRIATION

e =

wWTC {GIMESIONLIES) i30Tl

B CrTClT OF #iBC SCFTWARE Cid mBEF (LIMENSIONLIES)
AN

vo Ci F227 OF nUlTIUSEN HORKETING (LInEHEIONLEES)
S geloy

T CFFCCY GrF i SELLING EXFERIEZNCT O iigsr

COIHNIWSIONLETS) 56
REEEZNCT Oiv TINEZ TC RECRCIT
e

LIOCTHSI0RLEZEY LT

Ta ErreCT OF RELAT LILITV OF
Ces -
SISiLIsL. ~/4e
Swel PUaeloLlil oLl I T TEITIND LD




Fiiic

FiBi
B

riBrFC
hBNFCR

NEMFIIR
MENIS
HEOR
WBFFC
FBST
FiBSF
HESR
MBSk
HCAS
g
HES
HiFUC
NCHEF
NCSF
NTSWCR

NLCR
WHCSF
NHFEBOF
WriEBSF
b SWR

RiE O

O 19

a0zZrrrr>2r 1

a

S~ O (O L o T AN t4

.

rZT>» Anzr

I

oo 0o 0o o o0

-

[ &)

*
NYS T
c-co o

U O U )

= 0

U AN AR AN B RS
.
IS

[

LR

Py
)

r

W OF BHARICTING INMED A7 HULTIUSERS
Sdodl
o CONVETITIVE Sakcl FITIH (HOURS: 4o
v Ll SnlE35 FITCH (HOULE: .35

Hol INVENTORY CARRVIWG CGST FEN ndidTH {FRAZTIOID
RPN
riEC CB37 FER ZorfLTER (DCLLARES 1770

MBC INVENTORY (UNIT3) <3

AVERAGE MEBC INSTALLED SALES FER DEALER (UNITS?
28

MEC MARGIIN FER SaLE (IDLLARS FER SALz) 1490

MBS MARKET FRESERCE (iiliiLIONS OF BUSINIZEES
AWARED) <190

MARGIN FER MBC COMFUTER. {FRACTIOW) 6% . .

FBEC MARKET FRESENCE CRESNTION RATE (MILLIONE OF
EUSINESSES FER MONTH, 1210

MBC MARKET FPRESENRCE UECAY RATE (MILLIONE GF
BUSINESSES FER HONTH? {20k

AVERAGE MEC NEMW INSTALLED SALES FER LEALER
(UHIT3: <53 e o el

nEC ORDER RATE (UNITS/HONTH) <84

FRICE FER rBC COMPUTER (DOLLARE: &69F-

HWBZ SHLES CAPACZITY (BCLRS/MGNTH) 37

MEGL SALES FITCH SUCCESZ FRACTIOM (FRACTION) 8T

HEC SALES RATE FEAR AVERAGE DEALER (UHITS/MNGHTH)
35S . A

HMLC SOFTWARE (FROSRANMNS) 1103k

MEBEC 30F TWARE CREATION RATE (FROGRAMS FER MOWTH)
ROAVE V2

el IMUM CAFPACITY ALLOCATEDR FOR SERVICE (HOURS,
MONTH? 48, - . .

MARKET FRESENCE FROM DEALERS (HILLIONE OF
HUSINEISZS FeR MORNTH, 220

MARKET FRESTINCE FROM SALES (MILLIONS OF
BUSINESSEZ FER MOWTH: -124-

MARKET FRESEWCE FROM UNSATISFIEDL ®EBC CUSTOMEINS
235 . - e ee - —_

NGikrtAL FivCTION OF CAFACITY ALLOCATELD TO SELL
MbC (O-1) 68

HORMAL COMFETITOR SUCCESE FRACTION (FRACTIGH)
93y

NORMAL COMFETITOR SOFTWARE CRIATION RATE
VFROGRAMS/MCHTHS U375 . -

HOkmAL DIALER CREATION RATE «DEALERS.HIONTH) (16

HORPAL HOURS FER CUMPETITOR SALES FITCH (HIURS:
Gl

WolHAL HCURS FER HMEC SALES FITChH (KHOURZ) 239.

NORAL Mel 3UCCEZSS FRAITICH «FRACTION: 950

wOinne MBe SO0FTWARE CLEATION RATE (FROGRGLE FER
MOnTH,  Jlua.

e e e e e eeem imemgm
oRnel FHARKRET PRIZLNCL S0 T200 G T (BUIZINZZZES,

Piann, -

242



e

I T.r c:cit

> 1 1- I I

[g]

1120

-3 7 11

Trn

-7 -t-1rm

PN
iGea

(44
c-

o
I

34

G4
S
=2
-
- n .
Su

-

o

Ve

~
wieED Ch
TanFril

Joadidiinbl DEALE

i;u-h¢v-u DEALL
\JJ R

FERCEIVEL. RELAT

NS IO0LESS )
IVE IWNVEWTGS
:i\aIuN-:a-
i
DLEALIR (HOURS/
SERVICE EURDEN
VHOURS/10HTH Y
SERVIEE BURDEWN

STRVICE BURDEN
£ LAMASITY
CAFAIITY
SCAVICC E
|FILJU‘-...'4 “
SCRVILI CAFRCIT
SrMCITHEL RUSVINE

-t U

i

3ATIS SERVI
TraFFIL TZOFLE
ThELE FOR Chfal

CDIMEGSIONLED
Tinz T8 CCJF;F:EC.
TCTAL COMFETITOR

TOTAL COWFETITO
T0VAL CUND

nolTE,

Toial Clwd

TnbL FOR DEALE
UTILIZATION
TOVAL
TrLll TOR EFFEC
V) :
Al FURNCTION

IS

GO I
el
irll T O

e

aoihZT PRE
el FOR EFTCC
CodFETITON
Tolol FO. ZTFCC
Hos Lo Cn WD
[ S I Y
T R

cEALERS A

EFFECT

e
il

243

FREI FER MO 400
THj
LDEACERS \IIDI VH3Y IT.
H sLEnling) 1T -

i, SOWTRIBUTION <{DOLLARS.IIGI

IVE CONTRIEBUTION (DIMENSICWLESS)

70 SECOHE A LInLER

] ':LIS,-'

ORY CARRYING COZSTS

PRGOS

Fidr, COMPETITOR SALES FOR “EnlHd
HlNTH, 5o

FROL MEC SALES FOR ZACH DEARLER

-.J’v.~‘
FER COMFETITOR SALE (HGURS./UNIT)
S (HOURS /URIT: 54
"Ti rDHTH)Y 24T
I
o

ON (FRACTION: I41:
1 5hkcS FOR EACHE

JRIZw

SOUTILIZEL (o-=1) a7

53 (DIGENSIONLESS: 5O

CZ LJRDER (HOURS,/MONTH,» -ci-
F_r. M3NTH -

ive nLUunTL-- LUS 7O MARGINS
\rl\/:i«T.JF\l <l 2ol

rinTURE INSTALLEL SmilE 340

FoRECTUITHENT RATE CAMACITY
AEHSIONLESS) 12

i, Z-DERWCERE (DEALIRS) 100

T OF bUSYWHEZS (DIMEMCIONLEZES:
FOIR EFFECY GF BUSYIHESS On SERVILCE
PR AN

.‘r\r.TE ALVEFRTIZING ON

~LS..:I 200

aGF'.

OF ZORH
£ WDInE

SOF

JECL

Tar

HInE .
GF L&ieCi. 1k
ot



(R
e

TEriEF

TZrindw

T

Thi
—eoira
L SDUS.
TaCu
TaLo
TSERVU
T3ickr

-1 1

X

Q-1 -10r X

rri1oc

z

[

/-
2
2
=c
30
SVl
-
7
=9
ey
€
vud oA
Fo.a
SGel
“tiea
Saea
47 .d
T N
Loen
wed
a—
ST ea
Sa
=22
~ -

CT GF IWMENTORY FRESEURE

R

C7 OF +iBC MmRINET FRISZNCE

<. A

=7 el

C7 OF nEC SOFTuWhAnz (DINEHNSIORELIZ,

Trioel FGn EFFZICT
CLIMENSICGINLESS

TaElT FON EFTCCT
UghicRS (LE-

TmELD FUID EFFECT OF RELATIVE FROBARBILITY OF Ealc
ZDIMENSIONLESS: (745

Civ TIME TG RECRUIT

TIMZ YO FORGET MEC (ri0HTHS) 20k

TarlE TOQRE FRACTIOI GF eARIKETING TARGETEL A7
ML TIUSERS (LINENSIONLESS, 11010

TOTAL IRVENTORY CARRIWG COSTE (DOLLARE FER

MONTHS (72
ToOTAL MBS INSTALLED SALES (UNITS) {Zo.
TOThAL MEC rATURE INSTALLED 3hLES 130

T0TAL MEC WEW INSTALLED SALES (UNI

n

L WEC SALES hnTURIN

T37TA CURITS/niSHTd: 127,
TCTAL 1be SrlId ARATE vUnlTo nCnTHY Ze
Troll FOn EFFELTY OF 4iBC S5nLES
(LlaouLICNLESS, [1lC.
FOl. EF FECT OF MULTIUSER SELLING EAFIRICKCC

HSIONLESS) (7es -
TIdE V6 RECRUIT DEALZIRG iOWTHE Y 1T
Tirng TOU 5riUdTH BLOVHCoSE 1HTHS) (C0.
TreLE FON SA4LCE CA™ARZITY LIZATION el
.—— e O S
To SniCOr L3l COWTRILUVIGK (MOIHTHS: ol
FOR SERVICI CnrAlIV UTILIZATION (C-1) a7
TO SuG0TH IWFLTS T80 SALES ChPACITY

RLLCSHTIO0N (rbiHTHZ . 6Tl

RATE (HaidTHS ) 87

UieSr T2E872C0 HEBC CUSTOMERS (CUSTONEZRE) -10J

UndATI5FIZu SERVICE LJURDEN (HOURS/HGHTH: JCZ

s=0leciinS (DEALERS THAT HAVE DROFFED CUT)
(LEmieRS) 11~

SrlOTH RELATIVZ COWTRIGUTION (miiiiri. 1T

244



© SYMEOL

AACI
AAMBI
ACSR
AD
AHFSP
AMBSKR
AMS
AMUSE
ANS
ATM
ATMBD
AUS
BUSY.
CADV
CAF
caM
CCCI
cCI
CCMBI
CCPF
CFCI
CFMBI
CI
CLIP
CM
CHMEI
CHBL
CrPC
CNIS
COR
CFC
CPFC
csC
CSF
CSR
CswW
CSWCR
]

nc
DCI
LCR
LUK .
DIC
on
DMEI
DD
DRR
IIRRC
DRRCE
DRRCU
LTLD
cz

[ =T

245

WHERE-USED LIST.
WHERE-USED

CCCIsA»BO- . s e
CCHMBIvAr76
AACIrAr82/COR*RyBP/LCIvA»F2
MFLvAP22 .

ECCAFsAr43 . . G e
AAMBI»A»78/MBORYRv84/IMBIsA»BS

MFSrAs24 .. . __ ____ _. U
EMUSE»A»96
MFSrAr24 .
TMBSMR+R929/TCSMRPR» 33
DDRsRe2 .
MFUCrA» 23 °
SCUrA»41/SMBUSY 42 S0/EBsAL 70
ECAMPrA» 25
MBSCrAr»37/CSCrA»3B/AHPSFrAr44
ICAFsAr66
CCIvA»79
TICCrAr?2
CMBIvAe75___
CCCI»A1B0
CORsR»89
MBOR»R 184
CCCI»ArB0/AACI»AYB2/CFCIvAYP0 PO
CMBIsA9s75/CCIrA»79
DCrAr62/CCLYA»84/CAMPAY &7,
TICCyAr72/RICCrA»73

FRC2A»S e e e . .. .
CMsA»&68/CFCrArBL

SBCSyAs36

CIsLs88

CCCI+AsBO __ . . o e .
ChrAr»68B/CFCrArBL

CSRyR»36 .

CSRsR»36/ERFSrAr74
TCSRrR9»32/DCrA162/CCLPAP64/CIrLrBB/ACSRIA»PL

ECSWrAr94 -

CSWeLr106 _. _ . _ . ____ R

DORsRe2/EDND 49 8/TDXIr Ay 10/MFDsA» 22/ TMESRIRy 2B/ TCSRrR» 32/
MBNIS»A»SS/CNIS»AYS7/MBISYArFB

FOCrAsél

CFCIr4990 Ceeee e e

FhOols1S

Dolod/XDoblwtt . _ o _
MBI r4»36/DCIvA»92
EDMsA1S9
CFMBI»A»8S
EDNDyA18
DsLvi/FDeLe1S

LRRsR2&6/ROTEDIAL13

DRRCsA»7

DRRiRvo

ROUTEL»A» 13
ICAFrhi70d

VCAT e« a8



ECAMFP
ECCAP
ECSW

ECYMBD

EDM
EDND
EIP
EMBMP

EMBSSW

EMBSW

EHUM___

EMUSE
EPTRD
ERPS
FAM

FHMU

HCSP_ .

HMBSP

ICAF .

MBCP
MBCPC
MBI

MBIS. .

MBM
MEBMP
nBHPC

HBriPCR
MBMFPDR

MBNIS
MBOR
MBPPC
HEBSC
MBSF
MBSK

HBSW _
MBSUCR

MCAS
MFDL

MFS ...

HPUC

NCAF___.

NCSF

NCSWCR

NDCR
NHCSF

NHMBSF

NMBSF

NMESWR

NMFCR
NSCAP
NT
NTMBD
NTRD

FD
FDC
FRC

hisi

[

-

4

cc

BD

246

MEMFCRoR#21
BUSYrAr»42

CSFrA»?3

ATMBDYAP 3

TrhsS8 —_—
DRRCrhr7
ICAFrAr6S .
MESFrA»9S
MBSWCRYR»104
MBSF »A» 95
MBSF2Ar 9%
MBSFsA» 95

TRDvAr17

ICAFrAr 66

DMrA9 60

EMUM»A»100
CSReR936/AHFSP 1A 44
MBSReR93S/AHFSFrAr44
CAF»Ar 65 ..
CCMBIrA»76
CCMBIrA»76 .. . ORI . . .. ..
CCMBI1A»76/AAMBIYA»78/CFMBIvAYBD
AMUSEsA»97 .
DCrAv62/CHBLYA163/CAMIAIE7
EFTRDsAr» 18/MBMFDOR Ry 20/EMBMFYA»102 . -
MEMrA?»69/MBCFCrARY 77

MBMF L 19 Ceee e el
MBMFoL 219

SBMBSrAIS4 . . _ ... —— e =
MBI»L»83

MBM»AP69/MBCFCrA»77

HBSKeR¢35

MESRsRy3S/ERPS»Ar74 . .
THMBSRsR»28/DCrAv62/CMBLs A 63/HBI WL 185/AMBSRr A9 87
EMBSWsAP®Y
MBSW»,Ls103
SSBURsAr46/SERVUYA»A7 . . .. e mmmmeae -
MBMFCRsR»21

MBMFCRsR»21 .. . e e e s
MEMFCRsR» 21

ICAFrA266 [ ————
CSF»As93

CSWCRsRe107 = . . S
DCRsRr 16

HCSFyAs40 . .. . ... ... ... . mmmemm e e emmmmaaam.
HHBSFrA» 39

MBSFrAI TR
MESWCReR»104

MEMPCRYR921 . I
SCAF 1A 4S/MCAS A48

TrA2SB meean e
ATMBDsA» 3

TRDrAr17 e e e
LTBDsAs14

PRCsfi2 S DMrA260
ECTHMEL»A»4/FriMUsAr101

DARCUsAs 12

ElFrne7]




Erger)
SEMES
SEFCS
SEriBS
LuRi”
scu
SEREBUR
SERVU
SHELUSY
Sn00TH
S3BUR
T
THBLE

TCAr
Tcl
TCNIS
TCSrK
TC3R
TORRCE
TIRRCU
TOAD
TEL
TIE3ER
TECHITF
TECSW
TECTrB

S

ToonD

TnEBriIS
TiisdIS
THESHR
TRESh
ThoS5W
THUSE
Tele
158US,
Tzlu
ToLl
YOuRVUL
TLILAT
SRC

St

-1 =1

(SN

Uilato
[T

“D

SERDUNY Ay 33

SCREULR1Hs T3

SECSsAr T

SErESrhs T4

ABSC AT/ CEL s ST LICAF sh1e 4T
B3 sny ST CERIRS S0
SCRVU»fr 7 /UMBL »h s SLUSEUR A 52
EESCRyfs a7

FRCrArS/SHEBUS Vrhs SO/ FLCyAr 61, CAF /e 30,/ ANBER s 87/ ACBR» AT
SCAF ey 45, USEUR s 22

EUS i1 vAsaZ

ECTHED Yy My« /EDitDy s B/ IRFECE s A4 7, ' DRRCUv 4y L Z/EFTRDy v 1B ECANF » A9 25/
SCUrArA41/0ERVUrHIST/EESER A A5/ E0Ms A1 ST /CAM»AY 67 /EBI & 70/
EIF 2R 73 /ERFIy#19 7A/EC0Wr A 75/ EMUSE ey 7a/EMESWr A S/ ERiLiM s A4y 100
FriMdse LOL/ENDNF s s 12/ ERESSW A 100

Crrnrhsd?

CFIiBIsnmsES CFCIvRMr90

TCSMRsR»SS/CNIS e 57

TCNISsLe31/TCHMISIL 34

TENIS»Ly 32

DRRCEvAr 9

IRRCUrA912

DRRCE'Ar 7

EBrrr»70

EESER» #9497

CCAIMF 9rry 20

ECSWrns 75

ECTHDL o fr 4

EDMy#r 37

Elniisrs &

EIrsnrTd

EibriFermr 202

EMDSwWwrrns &9

Erigirisrs 100

EFTRIvw s iE

ERFDrns74

FhRsR Y20

Frrosmy ivi

RICCrmeT3

MEISyhrGS EFEESWYAr 10T

NESsrms2a, TNEISIAPE0

{iF3smr 24 TIRIS Ay 26,/ TrBSHR PR 2 25.°UMEC» s T1/HENIS e GO
TrEnIS» s Z7./TrBRISYLISO

Trhpiidar s 27

EMBuSwrerny 105

EMUSErne 576

ITELrnivis

S1pUS 1 sy OO

SCUrmr&l

Facrne ol

SEf VLYY 4T

ETETTI

AN

MELOr P ST ST PP 7
(T2 P

Ullew 0 w2

vatDa AT

247



248

[ B T A O S L

B iar Nt dees bane

A ey

ST L

TGS e e

U

Lie

AR B

it 2N

et

. L R IR
(] PR TR R IR R T R
e RO

P R R




249

SOl 1 R S I

. PR e e e

i b

the il

FR I ¥

SO Gl

R T P & v

[RE WIS ]




e .
Ll e ivEaw N e

N cL | T
Fal SR W) P B RN L A

delE e T
w
=

i :

Dodeiin
R R e

LN

lodi i, 0o

PR '

B S

bl Y

. e o
v A e "

PRI MW

T A P A WA I

e

N '
H) (R E o .. Lot
] F e A e T v e el .

250




251

W TWVENTORY

Ao L e N

O HBLT

EEECTING

P

i-l u J.. K :r:‘ == i.-l;-— J-

O S N ] Y W

e e
Jisd vt v

-

R

IR TR A SN R

e PRRER

Ve SN S

PETE PRI YA

s Placha L A

s A7

.t LT PO

(L.

S i

e F A A e b a4

.1

PRV

{
i3
v

TP YR




e .

"o :<i...“ i

PO

252



