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A NEW MARKET DEMAND MODEL FOR BUSINESS SIMULATORS

Gerard F. Carvalho

ABSTRACT

A new market demand model for computerized business simulators
is mathematically derived from theory, and correctly models both
short-term and long-term consumer behavior. The inability of
existing models to model long-term consumer behavior properly is
explained. The new model offers far more design flexibility than
possible with existing models, and reduces the possibility that the
simulation will be perceived as unrealistic.

INTRODUCTION

It is well known that business simulators must be realistic in order
to facilitate learning (Dittrich, 1977; Mehrez & Reichel, 1987;
Norris, 1986; Wolfe & Jackson, 1986; Wolfe & Roberts, 1986). To
improve realism, much effort has been devoted to improving the
way market demand is modeled (Carvalho, 1991; Decker, LaBarre
& Adler, 1987; Gold & Pray, 1983; Gold & Pray, 1984; Golden,
1987; Goosen, 1986; Teach, 1990; Thavikulwat, 1989). However,
when these market demand models are used in simulators that run
for multiple periods they have a major problem: the long-term
demand trend Ls not properly modeled. Accordingly, the purpose
of this paper is to present a solution to the problem of modeling
long-term demand in business simulators. But first, the problem
will be discussed in detail.

THE TYPICAL MARKET DEMAND MODEL

The typical market demand model used in business simulators is

Q = P MERY.E* 59 (1)
where P = price, M = marketing, R = product and service quality, E
= economic index, and S = seasonal index. The exponents are
elasticities and the variables are usually industry averages of
decision values submitted by the students.

Most business simulators are designed to have constant elasticities,
following the convention established by Alfred Marshall (1961).
However, there are several exceptions to the general case. The
model of Gold and Pray (1984) has variable elasticities to model a
law of demand that has diminishing returns to the supplier. Decker,
LaBarre and Adler’s model (1987) incorporates diminishing returns
and the concept of ordinal utility by using an optimal value as a
divisor for the demand determinant. Carvalho (1991) models both
increasing and decreasing returns, and the concept of ordinal utility.
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The functional form used to model market demand is usually
employed to model firm demand, where the values for the variables
are the values of the demand determinants for each competitor.
Elasticities at the firm level of demand, especially price, are usually
not the same as for industry level demand. This paper is not
concerned with firm level demand, that is market share.

There are two problems inherent in the typical market demand
model. The first is related to the students’ ability to forecast and
plan (Teach, 1989), and the second is related to modeling long-term
consumer behavior. Each of these problems can have a deleterious
effect on the simulation’s realism.

Forecasting Problem

When the elasticities are fixed values, the long-term trend in
demand is the composite of the trends in the environmental
variables, as determined by the administrator and the trends in the
industry averages of the demand determinants. The student
decisions create the trends in the demand determinants. Therefore,
the long-term consumer demand trend is determined by the
suppliers and/or the environment. This design creates the
possibility of having many different trends.

Three cases that threaten simulation realism are worthy of
consideration. In the first case, the environmental trends and the
demand determinant trends exactly cancel each other. The trend
experienced by the students would be a constant market demand. In
the case opposite to the first, the trends exactly reinforce each
other. Depending on the particular trends, market demand could
increase exponentially. Although the probabilities of these cases
occurring is unknown, they should not be discounted. Every effort
needs to be made during the design of a simulator to achieve the
highest possible degree of realism.

What probably occurs most frequently is something in between
these extremes, with an oscillation between cancel and reinforce.
Students do long-term planning, but they also adjust those plans
based on past performance. This aspect of managerial behavior,
which is very pragmatic, creates an effective market demand that
places a premium on exponential smoothing for forecasting
purposes.
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Another worrisome case is the possibility that students’ reactions to
past performance in the simulation creates an interaction of trends
that results in demand being distributed over time as a random error
variable. If this happens, the students would not be able to forecast
market demand, and would resort to guessing. The realism of the
simulation would be seriously questioned. If the administrator
could not plausibly explain the randomness in market demand,
learning incentive might be destroyed.

When elasticities are variable rather than constant, the long-term
demand trend problem could be compounded, as the elasticity
trends become additional factors determining the long-term demand
trend. Variable elasticities could be exacerbate or diminish the
problem, but the threat to the simulation’s realism remains.

Long-term Consumer Behavior Problem
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is the definition of elasticity, where D, is any demand determinant,
the first term is the slope of the market demand function for that
demand determinant, and the second term is the point at which the
slope is evaluated. Therefore, when a value for elasticity is coded
into the simulator, the shape of the law of demand is determined.
Since the law of demand is a statement of consumer behavior,
choosing values for the elasticities effectively models consumer
behavior.

Implicit in the definition of the law of demand is the assumption
that consumer needs, preferences and income do not change in the
time period for which market demand is calculated. Therefore,
elasticity is a model of short-term consumer behavior. However, it
is known that elasticities change with time (Tellis, 1988) because
life styles, preferences and discretionary incomes change with time.
Given that the typical market demand model does not use
elasticities that change with time, long-term consumer demand
behavior is’ not modeled

The design of the typical market demand model implies that the
market will adopt whatever product is offered. The trend resulting
from the interaction of the environmental trend and the student
created trend determines the rate at which the product will be
adopted by the market. Furthermore, the typical market demand
model implies that consumers’ life styles and preferences never
change. It also implies that consumers’ purchase decisions in one
period are perfectly independent from decisions made in any prior
period, or to be made in any subsequent period. However, it is
generally recognized that consumer purchase decisions at any point
in time are function of the consumer’s disposable income, present
life style, and expectations concerning future income and life style.

The typical market demand model poses a threat to simulation
realism when students try to analyze the product life cycle as a part
of their strategic planning process. Since simulators are designed so
that all competitors produce and sell the same product(s), the
product life cycle is the same as the market demand trend. Given
the discussion above about the possibilities for demand trends, the
risk that students will complain about a lack of realism is obvious.
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MODELING LONG-TERM DEMAND

Assuming that current consumer behavior is dependent on past
experience as well future expectations, short-term demand must be
treated as part of a longer-term trend. In other words, fo model
consumer behavior properly in a business simulator, the model
used must model short-term demand as an increment of long-term
demand.

The Product Life Cycle (PLC) concept has wide and growing
recognition as a model of the long-term demand trend for a product
(Curry & Riesz, 1988). From the supplier’s perspective the PLC
represents the rate of diffusion of a product through the market.
From the consumer’s perspective the PLC represents the rate of
adoption of a product.

Thavikulwat’s (1989) model incorporates a discontinuous function
to represent the PLC, uses constant elasticities, and models short-
term demand as a variation from the long-term demand trend due to
the effect of pricing. Carvalho (1991) suggested a model in which
the PLC models an “indifference point” level of demand and is
multiplied by the variation of short-term demand from the
indifference level due to the effect of all demand determinants.
Furthermore, the variance from long-term demand in Carvalho’s
model is probabilistic, whereas in Thavikulwat’s model it is
deterministic.

NEW MARKET DEMAND MODEL
A fundamental assumption in the economic theory of consumer

behavior states that all consumers will maximize utility. Utility
maximization is achieved when

MU, MU, MU
Ve 2 " Hag,... (3)
P, P, P,

where MU is marginal utility, P is price of the product, i = 13n and
n is the number of products that will be purchased in the period.
The ratio ¥i can be considered a benefit/cost ratio, and is the point
of indifference.

The benefits obtained from any product depend on the consumer’s
life style and expectations. Since consumers in any market have
different life styles and expectations, there will be a probability
distribution of these variables over the market. Likewise, there is a
probability distribution of disposable income over the market.
Therefore, rr is distributed over the market segment according to
some probability distribution, f(rr).

According to the proof of Carvalho (1991), any unimodal
probability distribution will have the mathematical properties
necessary to model the law of demand properly. Let f(w) be the two
parameter gamma distribution (Mood & Graybill, 1963)

1
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where 0 <rr _ (E, When a>1and B > 0, f(rr) is unimodal.
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A particular product offered for sale will have a benefit/cost ratio
rr(P), where the benefit the consumer enjoys is directly related to
the perceived quality of the product, and the cost to the consumer is
the price set by the supplier. The suppliers, by virtue of the product
and customer service performance specifications offered, and the
degree of conformance to those specifications, determine the
quality offered (Buzzell and Gale, 1987). In a simulation quality
offered is usually a function of marketing and R&D variables. Now
let

P, .‘P+ 2 ID~ID,
o,IP, oD,
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where 1rs is the standard benefit/cost ratio that the market will
accept, IP = harmonic average of all competitor’s prices, ID =
average of all competitors’ values for a particular non-price
demand determinant, the subscript s refers to an industry standard
value, and oi is a parameter set to provide the elasticity desired. In
the design of the simulation, the values of 0 would have to be
chosen in conjunction with the two parameters for the gamma
distribution.

From Eq. 3, a consumer will buy the product when rri = rrp

Therefore,

]
Rp) = [Am)ds (6)
0
is the proportion of consumers in the market that will buy the
product as offered. It is important to note that this proportion is
determined by suppliers and buyers interacting in the market place.
But since consumers behave as the law of demand predicts, and the
law of demand is modeled by a probability distribution, the
behavior of the market is probabilistic. This is in sharp contrast to
the traditional model in which the behavior of the market is
deterministic.

Assume that the product being simulated is a durable good with a
life longer than the planned duration of the simulation. Further
assume that in the market being simulated each consumer will buy
only one unit of the product when a purchase is made. The new
demand model can now be stated verbally, as follows: The
proportion of the market that will buy the simulated product in the
time interval t, t+At is a proportion of those who have not
purchased the product by time t multiplied by a proportion of those
who have previously purchased the product. Mathematically, the
new model is

gp

of Q)

= np R -py

where Pt is the proportion of the market that owns the product at
time t, and F(p) from Eq. 6 is not a function of time. Note that
F(p)(1-pt) is the proportion of the market that has not made a
purchase prior to the time t that will make a purchase in the time
interval t, H- At. This would he a purchase made rationally, as
assumed in economic theory. Also note that Npt, the proportion of
those who already own the product, acts as a social influence on
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those who have not made a purchase (Rogers, 1983).
The solution to Eq. 7 is

The cumulative demand up to time t is

Q, = S,p,E" (8)

Eq. 8 is the well-known S-shaped logistic function. If F(p) remains
fixed for all runs of the simulation, Pt will have an inflection point
at t = 0, at which point Pt = 0.5. The starting value of Pt can be
made easily changeable by using the equation t = DP - x, where DP
= decision period, and x is the number of offset periods desired. If
F(p) varies, the S-shaped trend remains, but pt will vary around a
trend.

where S™is the size of the market in terms of number of consumers
or buying units, and E is the economic index. Accordingly, the
demand in any period is

0 - (0,-0,,)8* (10)

where S is the seasonal index.

In real industries, backlog is a common problem. Backlog occurs
when the number of orders for a period is greater than the capacity
of the industry. Backlog can be easily incorporated into this model
by defining backlog as Qt - SVt, where SV is the industry supply
available. Assuming none of the backlog is canceled, the demand in
any period will be

Q=(Q'-(qQ., -5V, ))s" (11)

when Qt-1 - SVt-1 > 0. Otherwise, period demand is calculated
according to Eq. 9.

DISCUSSION

The gamma function is skewed to the right. This causes the rate of
change of f(rr) to be greater when rr < rrs than when 1r > rrs
provided that rrs is the modal value of f(rr). This means that
customers are slower to adopt a product than they are to switch
from a product already adopted if the product’s benefit/cost ratio
falls. Such asymmetric behavior may be more appropriate for some
product/market simulations than the symmetric behavior modeled
by Carvalho’s (1991) function. By careful choice of a value for the
parameter a, the gamma distribution can approximate a symmetric
distribution. The parameter B only changes the scales of the axes.

A product/market is simulated when the parameters a, B, rrs, 1Ps,
(Idi)s, N, and x are chosen. By using published industry ratios to get
values for Ips, and market research to get a value for IPs, actual
product/market situations can be simulated. Thus the new model
offers considerably more modeling flexibility than prior models
with a reduced threat to simulation realism.

In the model presented above, short-term consumer behavior (the
law of demand) is modeled in Eq. 6, and long-term consumer
behavior (the PLC) is modeled in Eq. 8. Short-term buying
behavior is  probabilisticc, and the nature of that
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behavior will depend on the particular unimodal probability
distribution chosen for e. Because Eq. 6 enters into Eq. 8, long-term
behavior is also probabilistic.

The model presented models the inferaction between the
independent decisions of buyers and suppliers that takes place in
real markets. Actions taken by students to influence demand enter
into the model in Eq. 6 only in terms of affecting the proportion of
consumers that will buy the simulated product each period. If ei =
long term demand will proceed according to the trend established
by Eq. 8. Otherwise, in each period the rate of adoption of the
product by the consumers will be either increased or decreased.
This means that the suppliers affect the second derivative of the
demand function. Stated otherwise, supplier actions can accelerate
or decelerate sales.

Suppliers causing an acceleration and deceleration of sales has
become quite noticeable in the last decade, especially in the auto
industry. Rebates and interest rate reduction promotions have been
said to “steal future sales without increasing overall demand”
because the auto market is at the maturity phase of the PLC. From
the model presented it can be seen that this phenomenon can occur
at any other stage of the PLC, and would be recognized as a
fluctuating industry backlog of orders.

As presented, the new model has a ceiling on demand. This would
be a problem for teachers who keep a simulation running, that is the
succeeding class starts wherever the previous class stops. The
present model can be easily adapted for this type of usage by
modifying Eq. 9 so that Sm is a function of the product’s
replacement rate and the population growth rate.

The decline phase of the PLC is not modeled by the model
presented above. This is not considered a major defect in the model
for several reasons. First, the existence of the decline phase is
problematic (Rink & Swan, 1979). If it does exist, it applies to a
limited number of products. Second, if it is desired to have students
learn how to manage a business in decline, the simulator could be
designed using the inverse of Eq. 8 with the parameters set to get
the rate of decline desired. Since some products have demonstrated
growth followed by a decline and then a plateau (Bass, 1969), the
inverse of Eq. 8 would be empirically correct. Third, if it is desired
to have students manage a business through growth and decline, the
growth curve of Bass (1969) with q > p could be used.

CONCLUSION

The new model of market demand presented in this paper is derived
directly from theory by using the results of Carvalho’s (1991)
proof, the theory about the forces influencing consumers’ purchase
decisions, and the theory of the PLC. In this respect it is
significantly different from the models reviewed above, each of
which is more or less a “construction” and not a mathematical
derivation that starts with a verbal statement of the theory. The new
model has been shown to have considerable flexibility to model
actual product/market situations by the choice of parameters and
the use of actual industry ratios to calculate the standard or average
values for the product/market being simulated.

42

REFERENCES

Bass, F. M. (1969) A New Product Growth Model for Consumer
Durables. Management Science, 15, 5, 215-227.

Buzzell, R. D. & Gale, B. T. (1987) The PIMS Principles. New
York: Free Press.

Carvalho, G. F. (1991), Theoretical Derivation of a Market
Demand Function for Business Simulators In W. Wheatley, & J.
Gosenpud (Eds.), Developments in Business Simulation &
Experiential Exercises, 18, 11-15. Stillwater, OK: Oklahoma
State University.

Curry, D. J. & Riesz, P. C. (1988). Prices and Price/Quality
Relationships: A Longitudinal Analysis. Journal of Marketing,
52,36-5 1.

Decker, R., LaBarre, J., & Adler, T. (1987) the exponential
logarithm function as an algorithm for business simulation. In
L. Kelley, & P. Sanders (Eds.), Developments in Business

Simulation and Experiential Exercises, j4, 47-49. Stillwater,
OK: Oklahoma State University.

Dittrich, J. E. (1977) Realism in Business Games Simulation &
Games, 8, 201-210

Gold, S. C. & T. Pray (1983). Simulating market and firm level
demand - a robust demand system. In L. A., Graf & J. W.
Gentry (Eds.), Developments in Business Simulation and
Experiential Exercises. 10, 240-243.

Gold, S. C. and T. Pray (1984). Modeling Non-price factors in the
Demand Functions of Computerized Business Simulations. In
D.M. Currie, & J. W. Gentry (Eds.), Developments in Business
Simulation and Experiential Exercises.

11, 240-243

Golden, P. A. (1987) Demand generation in a service industry
simulation: An algorithmic paradox. Developments in Business
Simulation and Experiential Exercises, 14, 67-70

Goosen, K. R. (1986) an interpolation approach to developing
mathematical functions for business simulations. In A. C.
Burns, & L. Kelley (Eds.), Developments in Business

Simulation and Experiential Exercises. U, 248-255 Stillwater,
OK: Oklahoma State University.

Marshall, A. (1961) Principles of Economics 9th (variorum) ed.
Annotated by C. W. Guillebaud. New York: The Macmillan
Company.

Mehrez, A., Reichel, A. & Olami R. (1988) The Business Game
Versus Reality. Simulation & Games, 18, 488-500

Mood, A. M. & Graybill, F. A (1963) Introduction to the Theory of
Statistics New York: McGraw-Hill Book Company, Inc.

Norris, D. R. (1987) External Validity of Business Games
Simulation & Games, 17, 447-459




Developments In Business Simulation & Experiential Exercises, Volume 19, 1992

Rink, D. R. & Swan, J. E. (1979) Product Life Cycle Research: A
Literature Review. Journal of Business Research, 78, (Sept.) 2
19-242.

Rogers, E. M. (1983) Diffusion of Innovation (2nd ed.). New York:
Free Press.

Teach R. (1989). Using Forecasting Accuracy as a Measure of
Success in Business Simulations. In T. Pray & J. Win-gender

(Eds.), Developments in Business Simulation and Experiential
Exercises, 16, 103-107.

Teach R. (1990). Demand Equations for Business Simulations with
Market Segments. Simulation & Gaming, 21, 423-442

Tellis, G. J. (1988) The Price Elasticity of Selective Demand: A
Meta-Analysis of Sales Response Models Cambridge, MA:
Marketing Science Institute.

Thavikulwat, P. (1989) Modeling market demand in a demand-
independent business simulation. Simulation & Games: An
International Journal, 20, 439-458.

Wolfe, J. & Jackson, R. (1989) An Investigation of the Need for
Valid Business Game Algorithms. In T. Pray & J. Wingender
(Eds.) Developments in Business Simulation and Experiential
Exercises, 16, 3 1-36

Wolfe, J. & Roberts, C. R. (1986) The External Validity of a
Business Management Game Simulation & Games, 17, 45-59.

43



	Table of Contents
	Volume 19, 1992
	The Pedagogical Utility of a Management Simulation Game in a Business Policy Course
	Modeling Economic Environments in Business Simulations: Some Comparisons and Recommendations
	Experiential Learning and TQM Principles: Teaching Behavioral Science in a Business School
	The Use of Poster Presentations as a Final Project in the Business Policy Course
	The Device Business: A Management Simulation for Strategy Formulation
	The Advantages of Experiential learning in the Auditing curriculum
	A Framework for the Identification of Moderated and Mediated Performance consequences of Pedagogical Alternatives
	Simulating Qualitative Research Relating to Values and Lifestyle Segmentation
	A New Market Demand Model for Business Simulators
	Interactive Optimization Using the Method of Relative Improvement Preferences: Methodology and Empirical Evaluation
	The Service Trainer Simulation
	Benefits of Internet Computer Networks for ABSEL Members
	How Should We Measure Experiential Learning?
	An Assessment of Simulation Usage in Management Accounting Courses
	The Influence of Myers-Briggs Type and Group Dynamics on Simulation Performance
	Effective Leadership Behavior in the Desert Storm Arena: An Application of the Vroom-Yetton-Jago Model
	Installing and Consolidating Work-Team Values: The Effects of a Multicultural Outdoors Experiential Program
	Key Determinants and Decision performance in a Business Simulations and Experiential Learning environment
	Multi-Cultural Experiential Learning: A Computer Simulation in Indonesia
	Attitudes Toward and Emotions Related to Women as Managers: A Replication and Beyond
	Scenario Approach to Simulating Consumer Expenditures: A Cross-Cultural Analysis
	Insights into Ethical Decision making Activities and Organizational Performance: A Management Simulation Analysis of College Students and Managers
	Evaluating a Business Simulation Program for Joint Venture Negotiation and Management
	Teaching Business Interviewing Strategies with an Experiential Approach
	Cooperative Learning Across the Business Curriculum
	Modeling Total Quality Elements into a Strategy-Oriented Simulation
	Teaching Business Decision making using a Simulator 
	Extending the Educational Utility of a Simulated Competition within the Confines of an Established Undergraduate Marketing Curriculum
	Expert Systems Versus Traditional Methods for Teaching Accounting Issues
	Confidence Extremes Diminish Quality Performance in a Total Enterprise Simulation
	Can Ethics Be Taught? A Simulation Tests a Traditional Ethics Pedagogy
	Through The Looking Glass, Inc.: Organizational Climate Research as Experiential Pedagogy
	The use of Cluster Analysis for Business Game Performance Analysis
	Power and Ethnicity: An Experiential Learning Exercise (How to Sensitize Students to Diversity)
	Directed Development of Critical and Creative Thinking Skills for Case Analysis
	Implementing Total Quality Management in a Computerized Business Simulation
	Product Quality in Business Simulations
	Use of Simulation for Ethics Education in Management
	Satisfying the University's Customers through Total Quality Management Instruction: A Case Study
	Personality Characteristics and Group Performance in Total Enterprise Simulations
	Concepts of Interval Estimation and Quality Control Charts via Computer Simulated Sampling
	An Examination of the Effect of Team Cohesion, Player Attitude, and Performance Expectations on Simulation Performance Results
	The Effectiveness of Inventory Management and Production Scheduling Training in a Total Quality Management Environment
	Peer Group Indicators of the External Validity of Business Games: A five-year Longitudinal Study
	Political Strategies and Personal Actions
	Does Practice make Perfect? Observations on Simulation Trial
	The Use of A Non-Business Computer Simulation to Teach Marketing Management
	BankPro Commercial Bank Simulation
	The Production Game
	Pursuing Excellence: Work Strengths, Assets and relevant Values (An Exercise)
	Test of a Short Outward Bound Experience for College Students
	What is it that we want Student To Learn?
	Using Two TQM Philosophies when Playing Blackjack
	The Lagged Effects of Decision Variables on Financial Performance Measures Used in Two business Simulations
	The Development of an Experiential Exercise for Career Planning and Effective Job search Performance
	Measuring Quality in Management of Business Pedagogy
	Exploring Quality and Productivity Improvement: Using and Experiential Process
	Toward a Generalized Architecture for Intelligent Reactive Management Systems
	The Quality Game
	TQX: Using Expert Systems to Improve Training in Total Quality Management
	A Simulation of the Effect of the Medicaid Payment Lag on the Financial Position of Community Pharmacies
	The Use of a Board of Directors to Evaluate and Validate Decisions in a Competitive Graduate Management Simulation Course
	The Impact of Academic Dishonesty on Business Simulations and Experiential Learning Activities
	Picture Project: An Experience of Icebreaking and/or Decision-Making
	An Effective Role-playing Exercise for Teaching Requisite TQM Supervisory Attitudes/Behavior
	Computerized Management Simulations and Some Correlates of Students' Satisfaction
	The Timing and Stability of Reactions to Market Structure in a Single Player Simulation Environment
	A Graphics Application Extension for a Simulated Decision Support System Environment
	Aspects of a Group Project Utilizing Actual Business data and a Computerized Accounting System
	The Role of Universities' Extended Learning Department in Assisting Organizations Implement Total Quality Management
	A three-dimensional Learning Experience to Develop Total Quality Management Skills
	Estimating Quality Costs by Computer Simulation
	Applications and Examples of Quality Control Software
	Assessing Business Pedagogy
	A Demonstration of an Experiential Process for Exploring Quality and Productivity Improvement Processes
	An Action-Ethics Dilemma: A Demonstration
	Org Sim Jr.: A 2-3 Hour Version of the 2-Day Blanchard/Murrell Organization Simulation
	Building Buildings: An Experiential Exercise in Organizational Structure, Communication, Leadership and Group Dynamics
	Expert Systems for Organization Design: A Demonstration
	A Demonstration of Product Quality in a Business Simulation: Version 2 of CEO
	Two Revolutions, Total Quality Leadership, and the Baldy: The Story of Milliken
	Total Quality after the Award - The Xerox Story
	Building a Competitive Advantage through Customer Satisfaction and Reengineering
	Human Resource Planning: Managing the Only Renewable Resource for a Competitive Advantage
	Using Simulations to Teach International Issues: An analysis of the Multinational Management Game's Learning Environment
	Quality Function Deployment: A Tutorial
	Care and Nurturing of Teams
	Making a Good Thing Better: Adding TQM to Participative management
	Empowering Organizations to Redesign and Transform Themselves - Eastman Chemical
	Using Simulations in Field Management Development of an International Life Insurance Company
	Reinforcing the TQ Environment via Simulation
	Transforming a Business College into a Total Quality College


