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Abstract

The distribution and consumption of illicit drugs and the
enforcement of drug laws have become serious societal problems.
Nevertheless, relatively little is known about how the markets for
illicit drugs operate or how government policies and other exogenous
factors affect them. This thesis constructs mathematical models of
various aspects of drug markets in an effort to at least partially
remedy this deficiency.

The first chapter explains the approach taken; the second
surveys existing sources of data on drug markets. The five
subsequent chapters introduce models that address (1) how changes
in import prices affect retail markets, (2) how so-called "open air"
drug markets respond to local enforcement efforts, (3) how
punishment policies influence the behavior of market participants,
(4) how AIDS will affect the number of intravenous drug users, and
(5) how the overall supply and demand for drugs differ from the
supply and demand for more conventional products.
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Chapter 1: Introduction

1.1 Reasons for Studying This Topic

"Drug abuse" was the response given most frequently to an
August, 1989 Gallup poll that asked Americans what they believed to
be the most important problem facing the nation.! While polls can
be misleading and public perceptions do not always mirror reality,
few would dispute the assertion that drug abuse is a serious
problem.

People are generally familiar with many of the problems
caused directly by drug abuse. These problems include widespread
addiction and dependence in the general population;2 babies born
addicted to drugs;3 drug induced crime;4 street violence leading to
the death and injury of innocent bystanders,5 police officers,6 and
participants in the drug trade;? overcrowded courts and prisons;8 and
the direct costs of operating the criminal justice system.?

There are less direct effects as well. These include political
instability in source and transshipment countries,!0 high-level
corruption in source and transshipment countries,!! corruption in
this country,!2 death threats against government officials in this
country,!3 assassination and intimidation of officials in source
countries,14 environmental damage both in source countries!5 and in

Isikoff, 1989b. Drug abuse retained this status at least until March, 1990
(Morin, 1990).

2yU.S. Department of Health and Human Services, 1989c.

3Hundely (1989), Besharov (1989), and Kantrowitz et al. (1990).

4Gropper (1985) provides an introduction to this literature.

SDaley and Freitag, 1990.

6The brief biographies given with the list of International Narcotics
Enforcement Offices Association 1989 Awards (The Narc Officer, November
1989, pp.34-97) make clear the risks to law enforcement officers.

TReuter et al. (1990) note a street dealer in Washington D.C. is subject to a
roughly 1.4% annual risk of homicide.

8Bureau of Justice Statistics (1989) and Pitt (1989),
9U.S. Department of Justice, 1989, p.3.

10This issue was a focus of a symposium entitled Drugs, International Security,
and U.S. Public Policy held at Tufts University, February 27-March5, 1989.

11For an example of such charges see Branigin, 1989.
12weld, 1988.

13Kouri, 1989.

14E, Robinson, 1989.

15Germani, 1988.
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the U.S.,16 diminished quality of life in neighborhoods around drug
markets,!7 increased risks users pose to co-workers and the general
public,18 pressure to give up civil liberties (e.g. by relaxing rules of
evidence),!? and even occasional human sacrifice.20

The government has responded by vastly increasing budgets
for anti-drug programs, particularly enforcement.2! Many politicians
have responded by calling for stiff sanctions against offenders, and
the media has devoted considerable attention to drug issues.22 In
contrast, although researchers have studied the causes of drug abuse
and drugs' pharmacological effects,23 relatively few have studied the
drug markets themselves or how various policies affect them. This
has been noted by drug policy researchers,24 drug policy makers,25
and independent scholarly journals.26

The leaders of the small group that do study drug markets,
Mark Moore and Mark A.R. Kleiman of the John F. Kennedy School of
Government and Peter Reuter and his colleagues at the RAND
Corporation, are economists and public policy analysts. This thesis
attempts to complement and extend their work by taking an
engineer's perspective. It uses the tools of Operations Research to
develop mathematical models of the illicit drug industry and drug
enforcement programs.

16See, for example Conners (1989). Also, The Department of Justice (1989)
notes two examples in which animals were directly affected. In 1984 the use of
poisons such as Warfarin and Havor by marijuana growers was responsible for
the deaths of more than 1600 deer, and in Gelmer County, Georgia, a black bear
died of an overdose after finding a duffel bag of cocaine in a clandestine
landing area.

17pescribed by Kleiman (1988a) and cited as of extreme importance by Burke
(1988).

185chwartz, et al., 1989.

19Mydans (1989) and Morganthau et al. (1990).

20woodbury (1989) describes a case in which some drug dealers kidnapped and
sacrificed people as part of a religious ritual in the belief that it would bring
protection from enforcement authorities.

21y.s. Department of Justice, 1989. This is discussed further in Chapter 2.
22Harwood (1989) describes the media's enthusiasm for covering drug issues.
23According to Barnes (1988b), "research on drug addiction is booming." Also,
there are scholarly journals, such as the International Journal of Addictions,
devoted to these topics, and they are the focus of much of the National Institute
on Drug Abuse's (NIDA's) work. NIDA's narrow focus has stirred controversy,
as is described by Booth (1988).

24Marshall (1988a) quotes Peter Reuter, Mark Moore, and James Stewart all
making comments to this effect. See also Reuter (1984).

25The White House, 1989, p.87.

26Marshall, 1988a.
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1.2 Why Studying Drug Markets Makes Sense

Just because an important problem exists and not enough
people are studying it does not necessarily mean that Operations
Research can contribute constructively to the policy debate. In
particular, it does not assure that the problem is a suitable topic for a
Ph.D. thesis in Operations Research. In this case, however, Operations
Research can contribute on at least two levels: improving
enforcement operations and improving the collective understanding
of how drug markets operate.

Drug enforcement offers a wealth of interesting optimization
problems. What, for example, are the optimal patrol patterns for
Coast Guard cutters and border interdiction planes? Where should
tethered aerostat balloons be deployed to maximize radar coverage?
How should military resources be used to improve interdiction?
Which vehicles and containers should receive special attention from
Customs inspectors? How should information obtained by
enforcement authorities be stored, disseminated, and managed? How
can computer programs be designed to sort and sift data to find
connections that provide investigative "leads"? All of these and
other enforcement-management issues merit study, but they are not
the focus of this thesis.

Instead, this thesis tries to explain some aspects of the
behavior of drug markets. The reader may wonder about speaking
of a "market" for a criminal activity, but this is one, although by no
means the only, useful perspective on consensual crimes.2? And the
empirical evidence that is available supports the notion that one can
speak of markets for illicit drugs.28

Drug use is a consensval crime because most illicit drugs are
purchased in voluntary transactions. The distribution of drugs also
has this character because dealers buy and sell from each other.
Contrary to popular belief, drug distribution is generally not
vertically integrated; there is no monoiithic, tightly controlled entity
that can set prices at will.29

27Economics has been applied to consensual crimes other than drug dealing.
For example, Reuter (1983) and Reuter and Rubinstein (1979) used it to analyze
the markets for bookmaking, numbers, and loan shark services.

28For example, Lisowski (1988, p.142) concludes that "analysis of wholesale
cocaine price data supplied by the DEA supports the hypothesis that the data
were generated by a market process in operation.”

29See, for example, Reuter and Kleiman (1986), Reuter and Haaga (1989), and
Reuter et al. (1990, p.29). An organizational unit one might think could
exercise monopoly power is the Medellin Cartel, but it lacked the power to

19



Instead there are hundreds of thousands of individuals and
small organizations in the business, at least on a part time basis, of
producing and distributing illicit drugs. Many act primarily as
brokers: buying, dividing, and repackaging drugs for resale at lower
levels of the market. Others manufacture drugs. Still others are
importers (smugglers). The majority, however, are retailers who sell
directly to final customers. Essentially all of them are in business for
profit, especially if one counts drugs withdrawn for personal
consumption as part of their wages.

In many respects these drug producers and distributors
behave like licit businesses.30 They deal with customers,
competitors, and suppliers; hold inventories; manage labor problems;
and borrow and collect debts.3! Likewise their customers in many
ways behave like typical consumers.

Operations Research helps guide licit businesses operations, so
its tools and philosophy translate fairly readily to illicit enterprises.
The objective here is not to maximize the profits of these illicit
enterprises, but rather to explain how they operate and to predict
how they would respond to various stimuli, including changes in
government policies.

Explaining how businesses react to stimuli is something
microeconomists study. Indeed, any study of this kind will have a
flavor of economics, and economic theory contributes to the
understanding of drug markets. Illicit drug markets fall further
short of the ideal market than the markets for most licit goods do,
however, so describing them is not a solved problem.

For example, factors other than price affect behavior to a
greater extent than is probably true of the markets for most licit
goods. Principal among these are the risk of arrests, the health
effects of using, and the risk of bodily injury or death resulting from
the actions of other participants in the market. Also participants in
drug transactions cannot enforce contracts in courts. This may sound
like an arcane distinction, but it leads to widespread robbery, fraud,

prevent the precipitous drop in cocaine prices over the last ten years that
almost certainly reduced its profits (Reuter, 1987).

30Garreau (1989) makes this point about dealers in his article "Washington's
Underworld Entrepreneurs: Applying Free-Market Analysis to the Drug Trade
in Our Nation's Capital." Preble and Casey (1969, pp.2-3) argue that even
heroin addicts spend most of their time "aggressively pursuing a career that is
exacting, challenging, adventurous, and rewarding," and that "taking care of
business” is a term addicts frequently use to describe their activity.

31Compared with legal businesses, advertising and public relations are less
important and distribution is more important, but those differences are
relatively minor,
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and misrepresentation of products’ quality. A related issue is the
imperfect flow of information. Clearly drug dealers cannot advertise,
comparison shopping is difficult, and in general transaction costs are
high.  Finally, drug markets are characterized by a great deal of
uncertainty. Obviously the threat of arrest is ever present, but
there is even uncertainty about completed transactions. Restaurant
patrons can reasonably expect a certain quality of food; not so drug
customers.  Drugs are frequently adulterated and sometimes the
impurities are toxic. For all of these reasons there are aspects of the
operation of drug markets that are not adequately explained by
standard microeconomic theory.

Even if one concedes that drug markets are markets, one might
still wonder about the wisdom of trying to describe people's behavior
with mathematical models. After all, people's behavior is far more
complex than that of even the most sophisticated factory robot, and
there is little empirical data available to rein in excessive
hypothesizing.

It is certainly doubtful that mathematical models of drug
markets will ever yield quantitative precision approaching what is
regularly achieved by models of physical systems. Nevertheless, one
can identify at least six ways mathematical models can contribute to
the policy debate surrounding illicit drugs.

The first is simply by providing a language for discussing the
issues. The balloon model of local enforcement (Chapter 4) provides
a rich vocabulary for describing some of the key aspects of local
enforcement against so-called "open air" drug markets.

Mathematical models also encourage clear and careful thinking,
including the frank discussion of assumptions. For example, the
decision analytic framework Chapter 3 introduces helps identify the
assumptions underlying two different models of how changes in
import prices affect retail prices.

Mathematical models can also produce new insights.
Afterwards it may be possible to understand and explain the insight
verbally, but it is the modelling process itself that generates the
insight. This is the case with the analysis of punishment policies that
Chapter 5 describes.

Mathematical models can also help identify which parameters
or phenomena are truly important and which play only a minor role.
For example, the balloon model suggests that the elasticity of drug
sales with respect to the number of dealers plays a key role in
determining how a local drug market responds to enforcement
pressure.
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Models can also provide a visual image that conveys concisely a
fairly complicated idea. This is true of both the multiple equilibrium
model (Chapter 7) and the related concept of positive feedback
(Chapter 4).

Finally, there are times when mathematical models can guide
quantitative estimates. For example, Chapter 6 develops two models
of the way AIDS will affect the number of intravenous (IV) drug
users. They provide some basis for forecasting trends in AIDS case
rates among IV drug users and the size of the IV drug using
population.

Hence even in an area that has traditionally resisted
quantitative analysis, mathematical modelling can make a useful
contribution. Like all powerful tools, however, models can be
misused. It is hoped that the text explains the models' limitations,
but an overall caveat may be in order. Mathematical models are
only models, and since models inevitably simplify, they can be
misleading.

1.3 Approach Taken

It should be stated at the outset that this thesis w111 not
present a single, unified model encompassing all aspects of "the drug
problem." There are a variety of reasons for this, including the
existence of multiple decision makers and multiple and sometimes
conflicting objectives,32 the inadequacy of the data,33 and the
relatively primitive understanding of the components of the "drug
system" which makes it prematur: to attempt to model the system
as a whole. The most fundamental reason, though, is that "the drug
problem" is not a single, well-defined problem. Hence, there is no
single "solution" in the same sense that an efficient algorithm can be
said to solve a particular optimization problem. Rather, drug
distribution, consumption, and =nforcement constitute an application
area that offers a variety of interesting problems just as other
application areas, such as airlin: operations, do.

This thesis looks at a variety of issues related to illicit drugs,
but of necessity it will not address them all. It neglects prevention
and treatment because at least in some respects they seem to be less
amenable to quantitative analysis. It avoids moral and ethical
arguments and issues involving civil liberties because the objective is
to inform the public policy debate, nct to enter the debate on one

328ee, for example, the discussion in Reuter, Haaga, Murphy, and Praskac,1988.
33This problem is discussed in Chapter 2.
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side or the other. Finally, it does not discuss legalization because that
subject has received considerable attention elsewhere,34 and because
it appears to be politically moot. Instead, it discusses aspects of the
operation of drug markets. The next section describes what the
thesis includes, but first the remainder of this section will explain a
little more about the general approach taken.

The models developed are primarily descriptive not
prescriptive. They try to describe how markets work. Often such
descriptions lead directly to policy recommendations, but the models
were not developed to solve particular policy problems.

The reason for this is simply that currently relatively little is
known about how drug markets work, and some amount of "basic
science" must precede the application of that science. This is perhaps
most true of a field like physics; the United States is building the
Superconducting Super Collider even though it is not clear how any
knowledge derived from it will be applied. The situation is less
extreme with drug issues because there is little mystery about what
some of the applications are, but it is still true that basic
understanding is a prerequisite for analyzing particular policies.

One problem with studying drug markets is the lack of data.35
One chapter (Chapter 3) describes a widely accepted model, proposes
an alternative, proposes an empirical test of the relative merits of
the two models, and looks at historical data. Another chapter
(Chapter 6) attempts to make a quantitative prediction about how
AIDS will affect the number of intravenous drug users. Nevertheless,
the majority of the models developed seek to describe the essential
qualitative behavior, and do not rely on any specific source of data.

A reasonable response to the lack of data would be to keep the
models very general, and in particular to avoid specifying functional
forms. At times this approach is taken, but sometimes maintaining
this generality leaves one unable to do more than show whether
certain quantities are positive or negative. At those times I often
propose what seems to be a plausible functional form and work with
it, test its behavior against intuition, and analyze its implications for
policy. This is a less cautious approach, but at times a more fruitful
one. Frequently the behaviors modelled are rich, and simply

34The Data Center and Clearinghouse for Drugs and Crime even prints a
bibliography of articles related to legalization and decriminalization, and an
organization called the Drug Policy Foundation has been formed specifically to
"reform" drug policy.

35Reuter and Kleiman (1986), Kleiman (1988b), and Reuter quoted in Marshall
(1988a).
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determining the sign of key quantities may fail to convey this
complexity.

For example, the analysis in Chapter 5 uses an expression B(x)
representing the benefit a typical user derives from using drugs as a
function of x, the quantity of drugs consumed. Little is known about
B(x). It is plausible that for a typical user it is an increasing function,
and assuming there are diminishing returns to consuming larger and
larger quantities, one could argue that B(x) should be concave.
Beyond that, it is difficult to say much. Part of the analysis in
Chapter 5, however, assumes that B(x) =vX for x > 0, one function,
but by no means the only one, which is both increasing and concave.

The intention is not to suggest that the relation modelled
actually has the particular form proposed.  Rather, the goal is to
capture the essential characteristics of the true behavior while
maintaining analytical tractability. Mathematical modellers always
balance analytical tractability and realism. Since the existing
literature on models of drug markets is slim at best, there are few
guides as to what functional forms represent reasonable
simplifications.  Those selected here are consistent with available
evidence and understanding, and the text discusses the likely effects
of relaxing some of the assumptions, but it would clearly be valuable
to generalize the models. If some of the assumptions are later shown
to be unreasonable, then at least they may have helped stimulate
that investigation.

An inspiration for this general approach comes from Jean
Tirole, who revolutionized the field of Industrial Organization with
his simple, stylized models.36 His models provide a language for
discussing key issues, develop intuition, and stimulate empirical
research. It is hoped that one or more of the models presented in
this thesis can achieve at least some of these objectives.

1.4 Overview of the Thesis

The next chapter describes what data and information are
available about drug markets. It begins by discussing the problem of
mythical numbers; the existence of numbers which are quoted
authoritatively but are based on little if any evidence and may be
seriously in error. It goes on to explain some reasons why gathering
good data is difficult. The majority of Chapter 2 describes the data
that are available on the criminal justice system (Section 2.3),
production (Section 2.4), consumption (Section 2.5), and prices

36For a textbook-level treatment of his work, see Tirole, 1988.
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(Section 2.6). Sections 2.7 and 2.8 briefly describe "case studies" of
drug markets and some unconventional data sources, respectively.
One unconventional data source, data on the production of rolling
papers, has not, to the best of the author's knowledge, been used by
any published studies.

Chapter 3 examines how changes in import prices affect retail
prices. It has been argued that interdiction is futile because import
prices are a small fraction of retail prices. Hence, even if interdiction
doubled the import price, it would not appreciably increase retail
prices. This argument assumes that price changes are passed along
on a dollar for dollar basis, a view which is labelled the "additive"
model. Chapter 3 suggests an alternate model, that price changes are
passed along on a percentage basis. If this alternate view, called the
"multiplicative” model, were true, then significantly increasing
import prices would significantly increase retail prices.

Chapter 3 presents a decision analytic framework that suggests
conditions under which these models might be expected to hold.
Roughly speaking, the more expensive drugs are per unit weight, the
more likely it is that prices will behave in ways similar to those
predicted by the multiplicative model. For less expensive drugs such
as marijuana or even cocaine before it has reached this country, one
would expect prices to behave more like the predictions of the
additive model. The limited data that are available seem to bear this
out. Changes in retail cocaine prices were proportional to the
corresponding changes in wholesale prices between 1982 and 1989,
and the proportionality constant was more nearly equal to the ratio
of the retail price to the wholesale price than to unity.

Chapter 4 turns to local drug markets. It introduces the
balloon model, which describes how so-called "open air" drug
markets respond to intensive local enforcement operations known as
"crackdowns." The fundamental tenet of the model is that dealers
can freely enter and exit markets. If the economic return from
dealing in a particular market exceeds the return on dealers' next
best activity, whether that activity is dealing in another market or
not dealing at all, then more dealers will enter the market. If the
return falls below the return available elsewhere, dealers will exit.

When enforcement against a particular market increases, the
return to dealers in that market decreases, so some dealers exit. If
their exit improves the lot of the remaining dealers then a new
equilibrium may be attained. If their exit makes the remaining
dealers worse off, still more dealers will exit, possibly creating a
positive feedback effect that will collapse the market.
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The model examines how the equilibrium market size varies
with enforcement intensity, the conditions under which the market
collapses, and the conditions under which a market might rebound.
Some of the results obtained include an explanation of how gangs
might play a role in the creation of new drug markets; soine
guidelines for choosing crackdown targets; and an explicit model of
the positive feedback effect, which helps justify the very strategy of
focusing resources on particular markets.

Chapter 5 explores how various punishment policies might
affect the behavior of market participants, where a punishment
policy specifies the expected cost of being arrested as a function of
the quantity possessed at the time of arrest. The principal result
concerns so-called controlled users who purchase some fixed
quantity with a particular frequency. Intuitively one might expect
that imposing the maximum possible punishment irrespective of th.
quantity possessed would minimize consumption, but that turns out
not to always be the case. Reducing the punishment for smaller
quantities may "bribe" wusers to purchase smaller quantities.
Although the purchase frequency may increase, it need not increase
enough to offset the decrease in the purchase size.

Under a set of plausible assumptions, the consumption
minimizing policy is derived. Since it has some potentially
objectionable characterisiics, the consumption minimizing policy
within a restricted class of policies that are more likely to be
politically feasibie is also derived. Implementation issues and
simplifications inherent in the model prevent it from being used to
quantitatively compute an improved policy, but it makes the point
that in general it may be wise to make punishment an increasing
function of the quantity possessed.

Chapter 6 develops two models that predict how AIDS will
affect the number of intravenous (IV) drug users. The first is a
simple population model; the second is an open population version of
a model introduced by Kaplan.37 Both concur that in the long run if
other things (such as the price and availability of injectable drugs
such as heroin) remain equal, AIDS could reduce the IV drug using
population by 50% or more.

Chapter 7 takes a broad view of the supply and demand for
illicit drugs. It argues that the supply curve may actually be
downward sloping. That is, the cost per unit of supplying drugs may
decrease as the market grows. A downward sloping supply curve
can give rise to multiple stable market equilibria and hence could

37Kaplan, 1989.
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explain both the high consumption at relatively low prices observed
today as compared with 20 years ago without assuming gross shifts
in supply and/or demand. The multiple equilibria model suggests
that if the country is indeed at a high-volume, low-price equilibrium,
then increasing enforcement is unlikely to significantly reduce
consumption. In contrast, demand reduction efforts may be
particularly effective at reducing consumption from such a point.

Chapter 7 next proposes a single functional form for the
demand curve that yields a low short-run and high long-run price
elasticity of demand. Several drug market researchers have
predicted that there would be such a distinction between short- and
long-run elasticities. The proposed functional form accounts for this
behavior and offers an explicit explanation of why it might be so.
Both of the models in Chapter 7 suggest that the market for illicit
drugs may be unstable; relatively small exogenous changes could
lead to large changes in the quantity consumed.

Chapter 8 summarizes the principal findings, attempts to
extract some general conclusions, and offers some suggestions for
further work.

The chapters in this thesis can be read in any order. Readers
should feel free to skip sections in which the mathematics becomes
to dense to follow; many of the key points can be grasped without
mastering the derivations. Familiarity with the mechanics of the
models may, however, help readers understand both their limitations
and their potential extensions.
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Chapter 2: The Data

2.0 Introduction

This chapter reviews the existing sources of data on drug
markets. It has three goals: (1) to introduce the subject matter and
give the reader a feel for the order of magnitude of various
quantities, (2) to underscore the dangers of putting too much faith in
some frequently quoted numbers, and (3) to describe what data are
available.

The chapter describes some studies that are not data oriented
if they represent "primary" research on the markets and their
participants; it does not discuss studies that analyze or synthesize
information gathered from other sources.

The next section describes the problem of "mythical numbers."
All too often guesses and rough estimates are transformed into hard
facts merely by force of repetition, especially when the numbers
support a particular ideology or political position. So not only is
there little hard data, but some of the numbers that are quoted
authoritatively may be inaccurate.

Section 2.2 tries to explain why there is so little reliable data.
Then the following sections describe some sources of information
that do exist. Section 2.3 gives some statistics about the criminal
justice system. Sections 2.4-2.6 describe information that is
available about production, consumption and prices. The data on
prices (Section 2.6) are particularly important because prices reveal
a great deal about markets and because the following chapter
develops a new theory for how import, wholesale, and retail prices
are related. Section 2.7 gives examples of ethnographic and
journalistic studies. Section 2.8 mentions a few unconventional and
indirect data sources. One, sales of rolling papers, is a relatively
unknown source.

2.1 Mpythical Numbers

The policy debate concerning crime in general and drug
problems in particular is fraught with "mythical numbers." Mythical
numbers, such as estimates of the number of heroin addicts, usually
reflect some underlying truth (the number of addicts is large and the
estimates are large), but they are in some ways more like folklore
than data. At best they are illustrative, but they certainly are not
accurate.
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This is a strong statement, and it may be slightly overstated,
but unfortunately there is support for its basic tenor. Concern about
mythical numbers shaped the very nature of this thesis. Since it is
so central to my views, I will devote several pages to it, and I will
use others' words to make the case.

In 1971 Max Singer wrote an article entitled "The Vitality of
Mythical Numbers"! in which he showed that official estimates of the
amount of property crime committed by heroin addicts had to be too
high by at least an order of magnitude. He noted that:

It is generally assumed that heroin addicts in New York
City steal some two to five billion dollars worth of property a
year, and commit approximately half of all the property crimes.
Such estimates of addict crime are used by an organization like
RAND, by a political figure like Howard Samuels, and even by
the Attorney General of the United States.2

He then goes on to argue, however, that "if we credit addicts with all
of the shoplifting, all of the theft from homes, and all of the theft
from persons, total property stolen in a year in New York City
amounts to some $330 million."3

Singer uses this calculation to argue that official estimates of
the number of heroin addicts are too high and to point out that
mythical numbers exists:

This exercise is another reminder that even responsible
officials, responsible newspapers, and responsible research
groups pick up and pass cn as gospel numbers that have no
real basis in fact. We are reminded by this experience that
because an estimate has been used widely by a variety of
people who should know what they are talking about, one
cannot assume that the estimate is even approximately
correct.4

Back in the early 1970's public debate about drugs (although
not necessarily the drug problem itself) was young, and people still
had a lot to learn. One might expect that, even if mythical numbers
existed 20 years ago, 