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ABSTRACT

During the last two years,seeral major developmeris in federalsertencing have taken place. It
all started in June 2000with Apprendi v. New Jersey, in which Justice O'Connor, in dissen,
termed a \w atershed in constitutional law." Prior to Apprendi, a judge would sertence a
corvicted drug tra c ker to imprisonment using the preponderancestandard of proof on the
guartities of drugs seized.The a ect of Apprendi is to make more juries decidethe quartity
of drugs by the reasonabledoubt standard. Although Apprendi had nothing to do with illicit

drugs, the implication now is that all federal sertencing protocols are under revision. Since
Apprendi was decided, huge numbers of casesinvolving convicted drug tra ¢ kers have been
appealed,with the result that a ruling from the SupremeCourt on further clari cation of this
issueis expected. This article discusseghe repercussionson various statistical issuesinvolved
in the determination of total drug quantity under the changing protocols.

Keywords: Controlled substancesfederal sertencing guidelines, forensic statistics, homogene-
ity, multistage sampling, random sampling, standards of proof.
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1. Introduction

Convicting a defendan of possessingn illicit drug sud as heroin, powder cocaine, cradk
cocaine, marijuana with intent to distribute or supply (otherwise known as \trac king"
or \dealing") is usually not di cult. The drugs are either found on the defendan, in the
defenda’'s home, or in someplace frequeried by the defendan. Circumstartial evidence,
sud asthe possessiorf weapons, large amourts of cash, police scanners beepers, cellular
phones,drug paraphernalia, and the quartity of illicit drugsin the defendai's possession
and how it is padkaged,also help the prosecutionto establishthe defendan's intention to
distribute drugs.

The courtsin Britain and Europetreat the sertencing of corvicted defendars in drug cases
quite di erently from that of the courts in the United States.British courts are not required
to determinethe total quartity of illicit drugsfound on the defendan, exceptasa meansof
distinguishing between possession(i.e., for personaluseor supply) and ‘tra ¢ king'. Intent,
asevidencedby a number of di erent factorsre ecting \the scaleand nature of the dealing"
(e.g., degreeof involvemen, the amourt of trac king, and the street value of the drugs
being handled) is the primary determinart of serience length (R v Aramah 1982). Purity
of the drugs can indicate the defendan's closeness$o the sourceof supply of the drugs, and
the courts have found it essetial to determinethe level of purity in drug smuggling casesor
wherelarge quartities (at least500gr) of cocaine, heroin, or amphetaminesare seized.

This is not to say, howewer, that a larger drug quartity found on a defendem in a British
court may not court more heavily than a smaller amourt in terms of the actual sertence
imposed.In fact, recent decisionsin the British courts have generally recommendedthat
weight of the drugs (determined at 100%purity) be usedasa better way of establishingthe
relative signi cance of a drug seizurethan its street value; see,for example,R v Aranguren
(1994),R v Warren and Beeley(1995),and R v Morris (2001). The argumert againststreet
price as a sertencing criterion in these cases(which involved heroin, cocaine, and Ecstasy
tablets) is quite similar: if sud drugs becamemore widely available, the street price would
drop, leadingto a lowered sertencing level for possessiorof larger drug quartities, a result
clearly cortrary to public policy. Newertheless,weigh of the drugs (or number of tablets) is
still only one of se\eral relevant factors usedto determinethe appropriate sertence.

Although the total amourt of narcotic drugs and psydotropic substancess a very impor-
tant factor in helping European courts comprehendthe scaleof drug dealing, it is typically
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only one of many relevant factors usedin sertencing decisions.In Austria, for example,spe-
cic limits (in grams) are set for eat type of illicit drug (e.g., cocaine, 15 grams; heroin, 3
grams); if the amourt of drugs is found to be below those limits, the prison serienceis at
most six months or a ne or possibly even therapy, while a drug amourt above the limits,
depending upon the circumstances(e.g., menber of criminal gang,repeat o ender, head of
a criminal organisation), canleadto much longer seriences.

On the other hand, courts in the United States not only pay particular attention to
the di erence between possessionand “tra ¢ king', but their drug laws and statutes are
constructed so as to penalize more seerely those who are caught with a larger quartity
of illicit drugs than those caugh with less.In fact, seriencesare carefully graduated to
correspnd to increasing amourts of seizedillicit drugs. In the United States, the total
quartity Q of illicit drugs found in the possessiorof a defendan is a major determinart
of the length of the sertence the court conferson that defendan. Hence,the value of Q
becomesa very important componert of the sertencing process.

In large-scaledrug tra ¢ king caseswherehugequartities of suspicious-loking substances
are seizedrom defendars, the calculation of Q is tediousand expensiwe, and very demanding
of forensic manpower, all of which can causecourt delays (Beaupre and Eisler, 1996). To
overcomethis type of situation, a greater number of drug-testing laboratories have decided
to usescieni ¢ samplingof the evidencewhich leadsto statistical estimatesof Q, and many
jurisdictions are acceptingsud statistical procedures.

In arecent momenousdecision,the U.S. SupremeCourt in Apprendiv. NewJersey(2000),
a casewhich had nothing to do with illicit drugs, establisheda rule that has sincea ected
the prosecutionsof all drug dealersand tra c kers in the United States. Apprendi had a
huge impact on the way federal prosecutorstake their drug casesto court, especially how
they estimate Q and presen that estimate in court. The immediate e ect of this decision
wasto encouragedefendans corvicted of drug chargesto appealtheir sertences.This led to
hundreds of appealsof sertences,the vast majority of which were dismissedbecausedefen-
dants misinterpreted the meaningand scope of the Apprendi decision.All the rami cations
of Apprendi have not yet beenworked out and further clarifying decisionsby the Supreme
Court are still expectedon thoseissues.

This article discusseswo related situations: the mannerin which Q wasdeterminedbefore
Apprendi was decided,and the e ect that Apprendi hashad on determining Q. It is di cult



iv Alan Julian Izenman

to understand the idiosyncraciesof sampling practice in drug casesand the subsequen
estimation of Q without rst having someunderstanding of the legal cortext. In Section
2, we descrike the legal cortext, including the saliert di erences betweenthe U.S. federal
courts and the state courts, the drug statutes and seriencing protocols,and two main kinds
of standardsof proof usedin criminal trials. In Section3, we introducethe ideathat sampling
drug seizuresn orderto estimateQ is desirablefor many reasonsand give somebadkground
of the role that samplingplays in the judicial processn non-drug casesln Section4, we give
details of the statistical and legal issuesthat are relevant when sampling drug seizures.In

Section5, we discussa number of samplingproceduresor estimating Q, including multistage
sampling and composite sampling. Also included in Section5 are frequenist and Bayesian
discussionf how to determinethe appropriate samplesizeto usein drug casesvhen some
of the seizedsubstancesmay not actually be illicit drugs. In Section 6, we briey discuss
the Apprendi caseand the impact that the SupremeCourt opinion hashad on samplingand
estimation of Q. Becausethere are a number of practical rami cations of Apprendiinvolving

statistical issuesthat have not yet beendecidedby the SupremeCourt, we have listed them

as questionsworth cortemplating.

2. The Legal Context
2.1 U.S. Federal and State Court Systems

The United Statesemploys a dual systemof state and federal courts. Each of the 50 states
(plus the District of Columbia and the U.S. territories) hasits own hierarchical court system,
which includes the major trial courts (for all casesinvolving criminal law and civil law),
intermediate appellate courts (where an unfavourable trial court decisionmay be changedif
basedupon a reversible error), and supremecourt (the court of last resort in the state).
The parallel federal court system, as establishedby the Constitution (Article 111), the
Judiciary Act of 1789, various Acts of Congress,and subsequen caselaw, has jurisdiction
over disputesbetweenstates, betweencitizens of di erent states,and casesnvolving federal
issuessudh as federal regulations, interstate commerce,and the interpretation of federal
statutes. It consistsof U.S. magistrate's courts, 94 U.S. district courts, 12 U.S. courts of
appeal (usually called\circuit courts"), andthe U.S. SupremeCourt. Eac state hasbetween
one and four U.S. district courts, with the number depending upon population density of
the state. The district courts operate much like the state trial courts. Ead circuit court has
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jurisdiction over a speci ¢ geographicalregion and reviews caseswhich are appealedfrom
the district courts of that region. The rst elewen Circuits ead include at leastthree states,
while the 12th Circuit hears casesarising in the District of Columbia and has appellate
jurisdiction over many federal governmert departmens. The U.S. SupremeCourt is the
highest appellate court in the nation with nine permanen justices, eat justice nominated
by the Presidert and con rmed by the Senate;it is also mandatory for the SupremeCourt
to acceptan appeal when a lower federalcourt declaresa federallaw to be unconstitutional.
The SupremeCourt is likely to acceptan appealin which state laws or state constitutions are
in questiononly if they con ict with the U.S. Constitution, laws, or treaties. In casesvhere
federal law and state law cortradict ead other, the Supremacyclauseof the Constitution
(Article VI) establishesthat federallaw supercedesstate law ewery time, exceptwherethe
correspnding state laws are more stringert.

2.2 U.S. Drug Statutesand Sentencing
2.2.1 Federal Courts

Federal statutes and assaiated penalties for drug violations can be found in Title 21 of
the United StatesCode, x841 et saj., popularly known asthe \Controlled SubstancesAct.”
According to thesestatutes, cortrolled substancesare divided into v e di erent \schedules,"
accordingto their potential for abuse.The two highest schedulesare:

Schedule | Thosedrugs (or other substances),sud as lysergic acid diethylamide (LSD),
heroin, and marijuana, that have high potential for abuse,have no currently accepted
medicalusein treatment in the United States,and wherethere is a lack of an accepted
safedosefor useof the drug under medical supervision.

Schedule 11 Thosedrugs, sud as powder and cradk cocaine,that have high potential for
abuse,have a currently acceptedmedical usein treatment in the United Statesor a
currertly acceptedmedical usewith seere restrictions, and where abuseof the drug
may lead to seere psydological or physical dependence.

21 U.S.C. x841 consistsof two subsections.Subsection(a) spells out that drug tra c king
(the manufacture and distribution of cortrolled substances)is a prohibited activity, and
subsection(b) lists the penaltiesfor violating subsection(a). The statutory penalties (sen-
tencing rangesand nes) for rst-time corvictions for tra c king in powder cocaine, crack
cocaine, heroin, and LSD are set out in Table 1. Prior to the SupremeCourt's ruling in
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Apprendi v. New Jersey (2000), federal courts had taken the position that subsection(b)
was a seriencing provision independent of the substartive chargeslisted in subsection(a),
and wasrelevant only after a defendan had beencorvicted of a crime under subsection(a).
The SupremeCourt in Apprendi rejectedthis interpretation. Beforewe discussthis caseand
its impact upon federal prosecutions,it is important, rst, to understand how the system
worked prior to Apprendi.

Federalseriencing courts needto juggle two di erent setsof penaltiesfor all criminal ac-
tivities. On the onehand, there are the federalmandatory minimum penalties,as createdby
CongressOn the other hand, there arethe United StatesSerencing Guidelines(U.S.S.G.or
\F ederal Sertencing Guidelines"), as created by the United States Sertencing Commission
(1995b, x2D1.1(c)), which was establishedin 1985by Congressas an independert agency
within the judiciary. It is important that any sertence handeddown by a federal court not
cortradict either of thesetwo setsof penalties.

The Federal Sertencing Guidelinesoperate as follows. Seriencesmeted out for drug traf-
c king are taken from a two-way \Sentencing Table", which hasboiled down the essencef
the crime into two characteristics: (1) an \o ense level" of the crime (43 rows) and (2) the
defendan’'s prior criminal history (6 columns). The o ense level of a crime is an adjusted
versionof a \base o ense level”, or BOL, a number from 1to 43reado a\Drug Quartity
Table", andis a number that represets the total drug quartity Q seizedfrom the defendar.
The adjustmert dependsupon the circumstancesof the crime. The biggestfactor a ecting
the length of sertenceis the total quartity Q ofillicit drugsseizedfrom the defendarn, where
the greater the amourt, the higher the BOL, and the longer the serience. Table 2, which
lists a fragmert of the Sernencing Table, shavs the seriencing rangesaccordingto the two
factors of BOL and type of illicit drug (powder cocaine,cradk cocaine,heroin, and LSD) for
a rst-time conviction with no aggravating or mitigating adjustmerts, and is clearly a lot
more detailed than Table 1.

For example,the mandatory minimum penaltiesstate that a rst-time tra c kerin cocaine,
heroin, or LSD canbe sertencedanywherefrom v eto twerty years.This sertenceis doubled
for second-timeo enders, while for third-time o enders, the penalty is life imprisonmert. The
Federal Sertencing Guidelinesgive the court narrower boundarieswithin which to serience
that o ender, dependingupon Q and the o ender's pro le for prior criminal activity. If the
o ender is caugh with 50{150gramsof cradk cocaine,this translatesinto a BOL of 32, and
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with no prior record, the seriencing table givesa sertenceof 121{151months. Federaljudges
are required to follow the Federal Sertencing Guidelines, while staying within the broad
sertencing boundariesprovided by the mandatory minimum penalties. In fact, the United
States Sertencing Commission(1995, Section5G1.1) statesthat \a maximum serience set
by statute trumps a higher sertence set forth in the Guidelines."

2.2.2 State Courts

Individual states have their own statutes and penaltiesfor illegal drug possessiorand traf-
cking. According to a recen survey by the Bureau of Justice Assistance(1996), sixteen
stateshad implemented, or were about to implemert, seriencing guidelinessimilar to those
of the federalgovernmert, and a further v e stateshave guidelinesunder study. Most states,
howewer, have not yet adopted seriencing guidelines,and se\eral others have tried but failed
to implemert sud guidelines.All states make use of someversion of mandatory minimum
sertencing laws, especially for drug tra ¢ king. Whether following guidelinesor not, penalties
of di erent states can vary dramatically, and depend also on the year in which they were
enacted;typically, they will dier from the federal penalties.In most states, nes are also
applicableand di er accordingto the drug amourts seized.

2.3 Standad of Proof Required

2.3.1 General Principles

Whether the prosecution can corvince a court that the defendan was engagedin drug
trac king and that an estimated quartity of those drugs was involved in the crime will
surely depend upon the standard of proof usedby that court. There are se\eral standards
of proof usedby state and federal courts in the United States. The two main standardsare
\b eyond a reasonabledoubt”, usedin criminal trials, and \prep onderanceof the evidence"
(\more likely than not"), usedin civil trials, both of which are inherertly probabilistic in
nature. Justice Harlan, in a concurring opinion to the U.S. SupremeCourt decisionin In re
Winship (1970), noted that:

In a judicial proceedingin which there is a dispute about the facts of some
earlier event, the fact nder cannot acquire unassailablyaccurate knowledge of
what happened.Instead, all the fact nder canacquireis a belief of what prokably
happened.The intensity of this belief| the degreeto which a fact nder is con-
vinced that a given act actually occurred| can, of course,vary. In this regard,
a standard of proof represeits an attempt to instruct the fact nder concerning
the degreeof con dence our scciety thinks he should have in the correctnessof
factual conclusionsfor a paricular type of adjudication. Although the phrases
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“preponderanceof the evidence'and "proof beyond a reasonabledoubt’ are quan-
titativ ely imprecise,they do commnunicate to the nder of fact di erent notions
concerningthe degreeof con dence he is expectedto have in the correctnessof
his factual conclusions.

Becauseof the needto protect the presumption of innocence,weigh the relative moral
consequencesf an erroneouscorviction and an erroneousacquittal, and compensatethe
defendan for the state'sdisproportionate power, the SupremeCourt in Winship held that all
elemerts of a chargedcriminal o ense must be proved beyond a reasonabledoubt beforethe
accusecdcanbe corvicted. In Pattersonv. New York (1977),the SupremeCourt went further,
saying that, subject to certain constitutional limits, state legislatureshave the authority to
de ne the "elemets' that constitute criminal conduct and can decide what constitutes a
crime. It is this issueof de ning the "elemets of the o ense’ in illicit drug casesthat has

di erentiated the sertencing processin state courts from that in federal court.

2.3.2 Federal Courts

In federal court, a defendan who is arraigned on chargesof possessiomwith intent to dis-
tribute a cortrolled substancewill most likely plead guilty rather than go to trial. Indeed,
in 1995,97.5percen (751 out of 770) and 89.3 percen (12,6520ut of 14,164)of all federal
corvictions for simple drug possessiomnd for drug tra ¢ king, respectively, wereresolhed by
plea bargaining (United States Sertencing Commission,1995a,table 17). By 1998, almost
60%of all federalprisonerswereincarceratedfor drug-related crimes(King and Klein, 2000).

The issueof whether Q is an essetial elemen of the o ense which must be proved beyond
a reasonabledoubt has not yet been speci cally addressedby the SupremeCourt. Prior
to Apprendi, all but a few of the federal circuits held that factual determination of Q was
not included under 21 U.S.C. x841asan essetial elemen of the o ense and, hence,was not
subject to the reasonabledoubt standard; see for example,United Statesv. Lam Kwong-Wah
(1992) and United Statesv. Royal (1992) for the federal appellate history of this issue.

If a defendan either pleadsqguilty or is found guilty beyond a reasonabledoubt after a
federaltrial, drug quartity becomesan issueonly at sertencing. At that time, a probation
o cer usually preparesa preserencereport (including a determination of Q) on the defen-
dant to be usedby the court. Disputed facts at sertencing are establishedby a judge using
the preponderancestandard. Furthermore, judgesare allowed to considereven non-charged
criminal activity (termed \relevant conduct") in computing a defendan's sertence. This has
always beena cortrovertial point; see,for example, Greerwald (1994). Prior to Apprendi,
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the value of Q was an issueof fact which had to be establishedby a preponderenceof the

evidencesolely by the sertencing judge.

2.3.3 State Courts

As far asthis author is aware, all state courts considerthe amourt Q of illicit drugs seized
from a defendan to be an essetial elemen of the possessiortharge, especially when there
is a lesserincluded o ense for possessing smalleramourt. As sud, that quartity must be

proved beyond a reasonabledoubt to a jury.

3. Determination of Q by Sampling
3.1 Argumentsfor SamplingDrugs

An accuratedetermination of Q (and of the purity P of thosedrugs) for U.S. courts typically
requiresa tremendousamourt of work. The e ort | time, money and manpower | needed
to undertake a completeexaminationor \census" (testing and weighing) of all seizedevidence
is enormous,esyecially in major cities where high levels of drug dealing are prevalent. See
Izenman (2001) for examplesof current practice in New York City and Orange Courty,
California. The huge caseloadsof the crime laboratories, whosejob it is to examinedrug
seizuresand determineQ, P, and the typesof drugs, make for court delays until examinations
are completed.
Carrying out a completecensushas a number of disadwantages,including:

1. When N s large, or when there are marny drug seizuresthat needto be investigated,
inaccuraciesinevitably occur in testing and weighing becauseof time and manpower
constrairts, and so exact results cannot be guararteed.

2. Pressureto report resultsin a short time to meet court stheduling gives prime oppor-

tunities for errorsin testing, weighing, and courting.

3. Certain chemical testing unavoidably destroys the evidence,so that in a complete
census,no drugs would remain to presen to the jury, or for the defenseto carry out
its own testing if desired.

4. Testingthe contents of all seizedpadkagesexposesforensicchemiststo potertial health
hazardsthrough airborne dust or physical cortact (Le, Taylor, Vidal, Lovas,and Ting,
1992).
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Theseargumeris provide excellen reasonsfor randomly sampling the seizedevidenceand
thereby estimating Q. It would certainly be bene cial for the courts to seeprosecutors
preserning drug casesusing a moderately-sizedsamplethat has been carefully tested for
drugs, weighed,and courted.

Thus, U.S. forensic laboratories, both state and federal, often use sciertic sampling of
the evidenceto presen statistical estimatesof Q and P. Sampling plans include simple
random sampling, stratied sampling, multistage sampling, and composite sampling. The
type of sampling adopted in any particular caseis usually guided by the complexity of
the seizure.This involvesconsiderationof the number of cortainers (plastic bags,envelopes,
bottles) seizedthe nature of their cortents (pills, tablets, capsulesyials, rocks, loosepowder,
liquid), and the typesof drugs involved.

Early usesof samplingin drug casesweretypically ad hoc. Samplesizeswere corveniertly
chosenby the chemist and no information was given to the court asto whether or not the
sampling was carried out randomly. Appealsof subsequen corvictions often dependedless
on the randomnessof the sampling medanism than on legal issuesregarding measuremen
procedures.Although a wide variety of samplingmethods are usedtoday in drug casesthe
courts must decidewhether a particular procedureis appropriate for the casein question.

3.2 Samplingin Non-Drug Cases

The practice of sampling has long been acceptedby the courts in a wide variety of crim-
inal and civil cases.Larsen (1964) annotates over a hundred civil caseswhere \samples"
were submitted in evidenceof actionsfor recovery of damagesbhy breahesof cortract, war-
ranty or covenart, and by negligenceand personalinjury or death. More recenly, Walker
and Monahan (1999) studied the useof samplingto prove causationin lawsuits brought by
states seekingreimbursemen from tobacco companiesfor Medicaid paymerts attributable
to tobacco-relateddiseasesThe results of specially-commissionedsurveysand opinion polls
have alsobeenusedto help decidedamagesn trademark infringemert casesarntitrust cases,
accourting casesand motions for a changein verue in criminal casesseeDiamond (1994),
Strong (1992, Section 208), and Walker and Monahan (1998). Surveys have beenaccepted
by the courts in casesinvolving false advertising and consumerconfusionabout the e ec-
tivenessof certain products; see,for example,Novartis ConsumerHealth, Inc. v. Johnson&
Johnson-Meck ConsumerPharms. Co. (2002). Sampling has also beenutilized as a means
for determining damagesin casesof copyright infringemert and software piracy, tra ¢ king
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in cyberporn, and the waste, fraud, and abuseof U.S. federal welfare programs; seelzen-
man (200Qa). For an excellem discussionof samplesusedin evidence,seeGastwirth (1988,
Chapter 9).

Courts have beenvery acceptingof sampledata eveniif there exist alternative methods of
proof which may be di cult to carry out. In many instances,sampleshave beenintroduced
into evidenceto establisha particular point and to illustrate the condition, quality, or nature
of a large amourt of material which is involved in the matter under litigation but is not
accessiblego the court. Wigmore (1979, Section 439) gave two requiremens for a sample,
presered to shav the quality or condition of the ertire lot or massfrom which it wastaken,
to be admissiblein evidence:(1) the massshould be substartially uniform with referenceto
the quality in question (a \homogeneity" requiremen) and (2) the sample portion should
be of sud a nature asto be fairly represetativ e (seeKruskal and Mosteller, 1979).

4. Sampling Issuesfor the Courts

We now look at the samplingissuesraised by those statesthat have beenmost deliberative
and cautious when it comesto acceptingan estimate of the total quartity of illicit drugs
seizedfrom a defendan. If corvicted, the defendan typically challengeshe su ciency of the
evidenceto support corviction ontra c king charges,arguing that the prosecutionfailed to
prove beyond a reasonabledoubt that he or shepossessethorethan the statutory threshold
amourt of a substancecortaining the illicit drug. Usually, at issueis the legalweight to give
the results of random sampling in sud casesbecausenot all seizeditems are tested. The
conviction and sertence of the trial court will usually be armed by a higher court if the
method of sampling allows the court to acceptthat the untested items also cortain illicit
drugs and, hence,provides a quartit y estimate that satis es the required standard of proof.

We divide up the following discussion(corresponding to the divisions betweenthe courts)
into situations in which the drugs are found in a single cortainer or in multiple containers.

4.1 Drugs Foundin a Single Container

When it comesto the seizureof a single cortainer, the typical situation is that the drugs
found inside that cortainer take the form of pills, tablets, capsules,or rocks. There may
be hundreds or thousands(if not tens of thousands)of sud items in the container and a

complete inspection of every item would clearly be impracticable. In general,if the items
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found inside a single cortainer can be regardedas homogeneougthrough visual appearance
or preliminary chemicaltesting of seweral items), then courts have acceptedan examination
by a forensic chemist of a random sample of those items to prove the idertity of the re-

mainder of the items in that cortainer. For example,in Peoplev. Kaludis (1986), an Illinois

Court of Appealsa rmed the corviction in which a chemist randomly selectedthree tablets
from a bag cortaining 100 homogeneousablets found in the defendan's possessiontested
the three tablets positively for methaqualone,and concludedthat all 100 tablets cortained

methaqualone.

4.2 Drugs Foundin Multiple Containers

In the evert that the suspected contraband (usually a powdery substance)is found in mul-
tiple bags,containers, or receptaclescertain jurisdictions have speci cally distinguishedthe
sampling situation from that of sampling similar-looking pills in a single cortainer.

4.2.1 State Courts.

The rst specic sampling policy for multiple containers was formulated by the Illinois
appellate courts, which addressedhe issueof how to handle any questionablehomogeneiy
of the various cortainers and their cortents. It isimportant to understandthis policy because
it may have repercussiondor future drug trials in the federalcourts.

A generalrule that guardsagainst possibleheterogeneiy of the evidencewas deweloped
consisting of three major points. This rule can be expressedas follows. When a defendan
canbe chargedwith the lesser-included ense of possessiomf a smalleramourt of anillicit
drug, the weight Q of the seizeddrug is an essethal elemen of the crime and must be proved
beyond a reasonabledoubt. In sud a situation:

1. At least a samplefrom each cortainer must be conclusiwely tested to prove that it
cortains an illicit drug;

2. the contents (and weigh) of the untested cortainers may not be consideredin deter-
mining the se\erity of the o ense; and

3. if the total weight of the sampledcorntainers that conclusiely tested positive for an
illicit drug exceedshe minimum amourt neededto prove the charge againstthe de-
fendart, then (1) can be ignored.
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In essencethe courts regardedthe cortainers as strata, and the sampling procedureshould,
therefore, conform to the classicalnotion of stratied random samplingwherely a random
sample of the contents is taken from ead stratum. We shall henceforth nd it convenient
for exposition purposesto refer to this asthe \lllinois stratied samplingrule.”

This sampling policy was originally derived from a seriesof three casesPeoplev. Games
(1981), Peoplev. Ayala (1981), People v. Hill (1988).In ead of thesecasesthe defendarts
had beencorvicted at a jury trial of possessiof more than 30 grams of cannabis, heroin,
and cocaine,respectively. In the appealsof the Gamesand Ayala casesthe courts refusedto
buy the State's extrapolations to two seizedbagswhen only one bag had beenconclusiely
tested and weighed;they ruled that whenthere are two cortainers, both must be analyzedto
be admitted asevidence.The Hill casegeneralizedhis ruling to morethan two cortainers. In
eadt of thesethree casesthe sentencewasreducedto a lesser-includec ense of possession
of lessthan 30 gramsof anillicit drug.

This shouldhave settled the issue.Howeer, in Peoplev. Green (1993),the Illinois appellate
court armed acorviction basedupon the cortents of a sampleof the cortainers seizedfrom
the defendan. The court in Peoplev. Black (1994) then formally extendedthe scope of the
Kaludis rule sothat multiple \similar" cortainers could be treated for sampling purposesas
if they were pills or capsules.This situation was not to last long. In Peoplev. Jones(1996),
the appellate court reinstated the stati ed sampling rule, noting that \although we agree
with the holding in Kaludis, we nd the extensionsetforth in Blackto be overly broad::: We
beliewe the opinionin Black represetts an unwarranted departure from the long-standingrule
requiring the State to test an adequatenumber of sampleswith a su cient combined weight
to establishthe elemens of the o ense”; asin Hill, the corviction was reducedto a lesser-
included o ense. The State appealedJonesto the lllinois SupremeCourt, whosemajority
opinion o ered no new insight or principle, but just repeatedthe stratied samplingrule in
arming the appellate court's reduction in the defendan's sertence.In a dissen, two of the
justices (including the Chief Justice) stated that

There is no reasonto require the State in casessud asthis to test the contents
of ead of the items the defendan hasin his possessionRandom sampling can
provide circumstartial evidenceof guilt, the strength of which will vary from
caseto case.Today's decision simply imposesan unnecessaryburden on the
State, making more di cult the prosecution of o enders who are found with
cortraband divided amongmultiple bags,padets, or other cortainersthat, under
the majority's rule, must now be tested individually.
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Although many other jurisdictions have consideredthe question of multistage sampling,
only Florida and Minnesotaadoptedthe lllinois strati ed samplingrule, reducingcorvictions
and sertenceswherethe strati ed samplingrule was not followed. Other State jurisidictions
give no special distinction to sampling from multiple cortainers and generallyarm two-
stagesampling proceduresin drug cases.

4.2.2 Federal Courts.

Prior to Apprendi, all federal courts acceptedmultistage sampling becausethe standard
of proof for sertencing was preponderanceof the evidencerather than beyond a reasonable
doubt.

5. Estimating the Amount of Drugs
5.1 Drug Quantity Q

Supposea defendan is found in possessiomf K 1 cortainers (such asplastic bags,ziplock
\baggies," glassinespaper padets or ervelopes,vials, or even bottles). TheseK containers
may be padkagedinto, say, B 1 batches,wherethe kth batch consistsof K, cortainers and
K = P B, Kp. For example,in Peoplev. Argro (1975),B = 10and K = 148,and in State
of North Carolina v. Hayes(1976),B = 2 and K = 19. For corvenienceand becausemost
seizuresconsistof only one batch, we assumethat B = 1.

Supposethe weight of the tth item in the jth cortainer is recordedas X;; gramsif the
item tests positive, while if that item tests negative the weigh is recordedas0 grams.Then,
the total weigh of the drugs seizedis

X X
Q= Xit; (1)
j=11t=1
whereN; is the number of items in the j th cortainer,j = 1;2;:::; K. If Q fallsinto a speci c
rangeor interval, | = [a;b), say, givenin the statutes, then the penalty is determinedas so
marny yearsof imprisonmert plus a ne of a certain amourt.

Thus, it is important to determineasaccurately as possiblethe value of Q and the purity
P (as a percenage) of thosedrugs. In New York (seePeople v. McLaurin, 1993),it is total
\pure weight", Q P, which gets reported to the court and determinesthe defendar's
responsibility. If the drugs seizedare perforated sheetsof 100\one-dose" squaresof a carrier
medium (usually blotter paper) impregnatedwith LSD for oral ingestion,then the problemis
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to determinehow many of thosesquarescortain LSD, a number which in somejurisdictions,

is then corverted into a total weight measuremenQ. !

5.2 Samplingfor Illicit Drugs

A much more practical procedurethan carrying out a complete examination of all seized
evidencewould involve randomly sampling the seizedevidenceand thereby estimating Q.
An important point to make here about sampling inanimate items (such as pills, capsules,
ervelopes) is that if we wish to take a simple random sample of the items, they have to
be homogeneousn appearance.Homogeneiy is a conceptthat is linked directly to simple
random sampling. If ewvery item in the seizurewere tested there would be no needto worry
about homogeneiy of the items. If all items in a packageappear alike due to visual inspec-
tion of their shape, color, and markings, then certain courts have held that they are indeed
homogeneousind evidencebasedupon samplingthoseitems is accepted. Argumernts involv-
ing the homogeneiy issuehave beenput forward and acceptedfor tablets, pills, capsules,
rocks and bricks of cradk cocaine,and LSD on blotter paper (Izenman, 2001).

A refereehas made the point that while a sample can be randomly drawn from a well-
de ned population (regardlessof whether the items are homogeneousn appearanceor not)
and a valid statistical estimateof Q canin turn be provided, it will probably be moredi cult
to corvince the court of the validity of sud an estimate of Q if the homogeneiy issuehas
beenignoredin the sampling process.

The situation is somewhatdi erent when it comesto loose powder wrapped in some
padkaging medium, sud as small plastic bags(e.g., Ziploc \baggies"), and where no visual
cluesof homogeneiy can be readily discerned.In sud cases,t is necessaryto carry out a
more careful testing of the evidence.There have beenmany caseswhich have beenreversed
solely becauseof negligenceand a lack of su cient testing neededto corvince the court or
the sertencing judge. The main reasonwhy extra care is required in testing loosepowder
is due to the fact that powder { white, brown, or any other color| may not always be an
illicit substance.Courts have recognizedthat drug dealersare known to sell \placebo" or
courterfeit drugs,which may be milk sugar, our, baking sada, powderedsugar,pancale mix,

1in Britain, purity usually becomesa sertencing issue in casesof drug smuggling or where at least 500 grams of cocaine,
heroin, or amphetamine powder are seized. In such cases,weight is basedon the Q P formula. In the specic casesof Ecstasy
tablets or LSD in dosageform, the amount is assessedby reference to the number of tablets or doses,with an assumed average
purity of 100 mg of Ecstacy and 50 mg of LSD, unless prosecution or defense, by expert witness, shows otherwise. See R
v. Morris (2000).
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or soappiecesAs aresult, many states(and the U.S. government under21U.S.C.841@)(2))
have laws againstdistribution of courterfeit drugsthat are madeup to resenble actual drugs.

5.3 Drug Smuggling

It is easyto argue homogeneiy when prosecutingsmuggling erterprisesthat import illicit
drugsinto the United States.Many of thesedrugsare brought into the United Statesthrough
couriers or \mules" who do so by swallowing large numbers of balloons (a genericterm,
usually referringto condomsprophylactics, capsulesor pellets) lled with heroinor cocaine.
Theseballoonsremainin the alimentary canalof the smuggleruntil it is time to expel them.
The smugglersare usually blackmailed into carrying out the trips by smuggling organizations,
who then teach their muleshow to swallow over a hundred balloonsead trip. Many of these
smugglersget caugh when they arrive in the United States. The generalconsensuss that
no-one carries courterfeit drugs in balloons from these courtries to the United Statesand
that it is highly likely that the drugs that are found inside the stomad of a smuggler are
from the samebatch of drugs with roughly the samepurity.

For more speci ¢ descriptions of drug smuggling techniques and the related statistical
problems(including the e ect of measuremenerror) involving estimation of Q, seelzenman
(200M; ).

5.4 Multistage Samplingand Estimation of Q

It will be conveniert to denotethe set of cortainers by K = f1;2;:::;Kg, and the set of
itemswithin the jth cortainer by N; = f1;2;:::;N;9,] = 1,2;:::;K. Weareledto consider
the following two-stagesampling design:

() A simplerandom subsample Ky K, of sizek is drawn from the K cortainers. The
probability of choosingthe jth cortaineris ; = k=K, | 2 K.

(I From ead cortainer | 2 K, selectedat the rst stage,a simple random subsample,
Njo Nj, of sizen; is drawn from the N; items cortained therein, wheresubsampling
of onecontainer is independen of subsamplingof all other cortainers. The probability
of choosingthe tth item from the jth cortainer is 5 = n;=N;, j 2 Ko;t 2 Njo. Eadch
of the n; sampleditems is then tested for the presenceof anillicit drug.

Note that we allow the possibility that all the cortainers may be chosen.So,in general,we
. . . P .
wish to selectcortainers fK og and then items fN ;og sud that n = = ;¢ n; is the total
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number of sampleitems. Determinations of k and n that have beenusedin the courts are
discussedoelow.

Supposem; out of the n; items sampledfrom cortainerj 2 K test positive for a cortrolled
substance.lf m; = O for any j, we sa that the jth samplecortainer tests negative for an
illicit drug. Let the number of samplecortainerstesting positive be denotedby k* . As before,
let X;; be the weight of the tth sampleitem if that item tests positive, and set X, = 0 if it
tests negative, j 2 Ko;t 2 Njo. Then, the two-stageHorwitz-Thompson estimator,

QZSt = © Xjt

j2Kot2Njo 1 2

— Xit; (:2)

P . . e . . .
baseduponm® = =, m; sampleitems testing positive, is unbiasedfor Q in (1). It is not
di cult to shav (Sarndal, Swenssonand Wretman, 1992,chap. 4) that an unbiasedestimate

of the varianceof (2) is given by
|
X .
g+l N2 L
. n;

1 .

dar(QZSt) = K 2 k

ng ; (.3)

P P P
wheresi = (k 1) ' ok (i V%85 = 1P on, Ko x)%y = (Nj=m) - on, X,
_ . 1P 4P . . .
y = k ik Yi» and X; = n; 7 o Xji. Similar expressionsfor three-stageestimators
(assumingcortainers are randomly sampledfrom batches)and estimators of their variances
can alsobe obtained.

5.5 Composite Sampling

Many crime laboratories are now using composite sampling of the drug- lled cortainers in
order to estimate Q and the purity P. This sampling technique cuts down on the high
costsincurred by the laboratoriesin analyzing the cortents of possibly thousandsof seized
cortainers, We refer the readerto the article by Lancasterand Keller-McNulty (1998), who
provide an excellen review of composite sampling, and to the annotated bibliography by
Boswell, Gore, Lovison, and Patil (1996).

In the caseof drug seizures,a composite sampleis obtained by a forensic chemist as
follows; see,for example,the New York State casePeople v. McLaurin (1993). A random
sampleis taken of k out of the K cortainers, removing ¢ core samplesfrom the cortents of
eadt selectedcortainer, putting the coresamplesinto a mortar and then groundingthem up
with a pestleinto a very ne powder, which becomeshe composite sample.The powder is
mixed by repeatedtossingand stirring to look ashomogeneouss possible.Using a spatula,
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R subsamplesare randomly scaped up from around the mixture and placedinto weighing
dishes,wherethey are tested for the presenceof anillicit drug. Usually, c is takento be 4 or
5,and R is takento be 1 or 2. If a drug is presen in at least one of the core samplesprior
to mixing, then a subsamplefrom that mixture will, with high probability, test positive for
that drug. On the other hand, if the subsampletests negative for that drug, then no further
sampling or testing would be carried out, and all cortainers would be declaredfree of that
drug.

Composite sampling in drug casestakes various forms. On the one hand, someforensic
laboratories conbine all of the cortents of eat container before sampling and testing; see,
for example,Mello v. State of Texas(1991),Peoplev. Little (1986), Peoplev. Jackson(1985),
and State of North Carolina v. Clark (1973). Although this strategy certainly satis es the
stratied samplingrule, it leavesopen the questionsof exactly which and how many of the
containers possesglrugs if the mixture tests positive. A more reasonablestrategy would be
to mix portions of the contents of eat cortainer; see,for example,Pughv. State of Georgia
(1995).

It is not uncommonfor forensicchemiststo misinterpret the results derived from compos-
ite sampling. In particular, testimony is often given that illicit drugs are presenh in all K
cortainers whenonly a singlesubsample(R = 1) from a composite sampletests positive. In
fact, a positive test result implies only that at leastoneof the coresamplescortains an illicit
drug. We also seeappealscourts focussingon the sampling part of the composite sampling
method rather than the inferertial part. If core sampleswere not taken from ewery one of
the seizedcorntainers (k < K), and if the jurisdiction is onein which the lllinois strati ed
sampling rule operates,then the court will not acceptthe estimate of Q. If every cortainer
providesa coresamplefor the composite sample(k = K), then that samecourt would accept
the poor inferencethat there are drugsin all K cortainers.

As aresult, composite samplingin forensiclaboratorieshasattained a cortroversial status.
A dissering opinion in People v. Little (1986) completely disagreedwith the practice of
composite samplingand remarked that \I cannot beliewe that the majority herewould have
allowed the police to combine one of those manila ervelopeswith, say, a v e-pound bag of
our or sugar, had sud an item also beenin the defendan's possessionThat, howewer,
is where their logic leads them”. We note that when an illicit drug is preseh amongst
the substanceswithin a cortainer and a core samplefrom that cortainer is mixed with core



5 Estimating the Amount of Drugs XiX

samplesrom oneor morecortainersthat do not cortain drugs(usually called\adulterants™),
the resulting composite sample will test positive for that drug, but it will be the purity
measuremen P that will be a ected: the greater the proportion of adulterarts, the lower
the purity. See,for example, Rossv. State of Florida (1988). Until uniform guidelinesfor
sampling, testing, and estimation are implemerted when dealing with composite sampling,
sud cortrovertial issueswill not be resohed.

5.6 SampleSize

When sampling from one or more cortainers, the choice of samplesizeis important. If all
the itemsin a cortainer appearto be visually homogeneou# the sensedescritedin Section
5.3, then we can usethe standard formulas for samplesizedetermination as can be found in
Cochran (1977,Chapter 4) or Desuand Raghavarao (1990). An example(seeSection5.4) is
international drug smuggling.

One unusual practice of determining samplesizehasbeenwhat Izenman (2001) calls the
squae-root rule. This rule, which hasbeenusedsincethe 1920'sby the Asscciation of O cial
Agricultural Chemists(operating with the blessingof the U.S. Departmert of Agriculture),
states that if the number of items in the cortainer is N, then the sample size should be
taken to be n = g N. This rule has no statistical justi cation and was started as a con-
veniert rule-of-thumb for agricultural regulatory inspectorsin the eld who knew how to
extract a squareroot. Unfortunately, the square-rat rule is still being usedtoday for drug
sampling by federal regulatory agencies(such as the Drug Enforcemen Administration),
state agenciesand forensiclaboratories. A recen international study by Colon, Rodriguez,
and Diaz (1993)found that the square-rat rule wasthe most popular rule in Australia, Aus-
tria, Canada,England, New Zealand,Hong Kong, Northern Ireland, the United States,and
the U.S.A. Army-Europe, for decidinghow many cortainers or items, whether homogeneous
or not, to selectin a drug testing situation. Furthermore, the United Nations (1987) recom-
mendsthe square-rmt rule for drug testing when using composite sampling. The amazing
popularity of the square-rat rule is a prime exampleof how an unfounded rule-of-thumb
retains its importance in practice even though it is theoretically unjusti ed.

The square-rat rule is not the only theoretically-unjusti ed rule that is usedtoday for
determining samplesizefor drug testing. The study by Colon, Rodriguez, and Diaz (1993)
alsofound that a 10%rule for samplesize (which may have originated with Deming, 1954)
is being used by forensiclaboratories in Australia, Canada, and the United States. A 4%
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rule is usedin England, half the square-rat rule is usedin Switzerland, and in the United
States,somelaboratoriesusea xed samplesizerule, sud as1l, 4, or 15 cortainers or items,
regardlessof the amourt of the cortraband seized.?

It is not uncommon,however, for the contents of a cortainer not to be obviously homo-
geneousand lled with drugs. Indeed,there may be concernthat not all of the cortents of
the containers are actually drugs. This situation occurs most frequertly when the material
seizedis loose powder, which could be heroin or cocaine, for example, or possibly a coun-
terfeit drug, sud as our, sugar, or pancale mix. The courterfeit drugs could be made of
harder material, suc as piecesof soapor baking soda that are designedto look like rocks
of cradk cocaine.In sud casesto comply with sertencing thresholds, we would expect the
chemist to take this uncertairty into considerationwhen choosingthe samplesize.

There have beenboth frequertist and Bayesianapproadesto samplesize determination
that take into accour the possiblepresenceof courterfeit drugswithin the seizedcortainers.
Someof thosewho have worked on this probleminclude Frank, Hinkley, and Ho man (1991),
Tzidony and Ravreby (1992), and Aitk en (1999, 2000).

Let N < 50 be the number of seizeditems (or cortainers). SupposeN = Ny + Nj, where
No of the items cortain no drugswhile N; cortain drugs. We wish to take a random sample
of sizen from the N. Let Y be the obsened number of items in the samplethat do not
cortain drugs. Then, Y hasa hypergeometricdistribution,

No N1

Prob[Y = yjNo;Ny;n] = "2, (.4)

n
wheremaxtO;n  N;g Yy minfn; Nyg. We often wish to test N; < k againstN;  k,
wherek is somegiven value chosenby the forensicchemist. For example,k might represem
the smallestnumber of items that cortain drugs(out of the N seized)for the defendan to be
sertencedto a speci c term of imprisonmernt. We can setk to be an unknown proportion of
N, k= N, sa, whereO< < 1. Then, basedupon the samplingevidenceand with given
probability 1 (0< < 1), wewould like to reject the possibility that N; < k for some
prespecied k. If = 0:05and if we set o = 0:98, the problem boils down to determining
a samplesizen sud that with 95% con dence at least 98% of the N items cortain drugs.
Clearly, we would reject Ng < k for the hypergeometricdistribution if Y istoo small. Let mg

2|n non-drug-related sampling, we note that British Standard BS 5309 (1993) usesa sample sizeofn = 3 N 173 to sample
chemical products.
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be the largestnumber of items in the samplethat the forensicscienist would expect to test
negative for drugs. Frank, Hinkley, and Ho man (1991) showed that the required sample
sizen can be obtained by solving the inequality,

k 1 N k+l
4T ;0< <1 (.5)

. N
i=n mo n

X

If we setmg = 0, then the inequality reducesto

(k LN n)!

NI(k n 1) ! (6)

which, for given valuesof N, k, and , canbe solved for n. The more generalinequality can
be solved for n by using an iterativ e algorithm that would loop through possiblevaluesof k
and n until it nds the largestvalue of k and the smallestvalue of n to satisfy the inequality.
Valuesof n that satisfy the inequality for = 0:05and N = 150with m = 0(1)10are given
in Hedayat, 1zenman, and Zhang (1996, Table 2). For example,if we have N = 150 seized
items and we wished to claim with 95% con dence ( = 0:05) that the number of items
cortaining drugsis N; k= 0:98N = 147,while expecting no negative items in the sample
(mg = 0), then a samplesizeof n = 79 would solwe the above inequality. If we allow a single
negative item in the sample(mg = 1), the value of n escalatesto 113, while allowing two
negative items (mg = 2) yields n = 135.If we tone down our expectationsand set o = 0:8
in the above calculations,then we would have k = 120;with no negative item expected, the
samplesizewould be n = 13; one negative would yield n = 20, and two negativesn = 27.
Seealso Frank, Hinkley, and Ho man (1991, Table 2).

A Bayesianapproad to the problem of determining sample size when we allow for the
possibility that negative items may be mixed into the seizeditems has also been studied.
Assumethat N is large enoughthat sampling can be regardedas being with replacemen
In this instance,Y Bin(n;1 ) is binomially distributed with equalto the probability
that an individual item cortains drugs. If we take a Beta(a;b) conjugateprior density for |,
0< < 1; a;b> 0, then the posteriordensity isaBeta(n y+ a;y+ b) density. We wish to
nd n sud that we will be 100(1 )% con dent that at least 100 (% of the seizeditems
cortain drugs (0 < o < 1) if all n items test positive for drugs (i.e., y = 0). This givesus

an integral equation,
z 1
B(m+ab * ™2Y1 )Yd=1 ; (7)

0



XXIi Alan Julian Izenman

that is solved for n usinga trial-and-error strategy. For examplesof this approad, seeAitk en
(2000).

6. Apprendi and its E ect on Drug Prosecutions
6.1 Apprendiv. New Jersey(2000)

The factsof this caseare deceptiely simpleand on the surfaceappearto havelittle or nothing
to do with estimating Q in drug cases.On 22 Decenber 1994,a white pharmacist, Charles
C. Apprendi, Jr., living in Vineland, New Jersey apparerily angry that a black family had
moved into his neighborhood, red seeral shotsinto their home.No-onewas harmedin the
incidert, but Apprendi pleadedguilty to possessiorof a rearm for an unlawful purpose,
which was a second-degreéelony under New Jerseylaw and punishableby a term of 5{10
yearsin prison. The charge against Apprendi did not include any referenceto the State's
hate crime statute, which enhances sertenceif atrial judge nds, by a preponderanceof the
evidence,that the defendan committed the crime to intimidate a personor group because
of his or her race. The sentencing judge, by a preponderanceof the evidence then found the
crime to be racially motivated, triggering New Jersey'shate crimes statute, which, in turn,
increasedthe sertencing rangeto 10{20 years. Apprendi was consequetty sertencedto 12
yearsin prison. In June 2000,a divided (5{4) SupremeCourt reversedthat sertence,striking
down New Jersey'shate crime law as unconstitutional, and announceda constitutionally-

basedrule:

Other than the fact of a prior corviction, any fact that increaseghe penalty for
a crime beyond the prescribed statutory maximum must be submitted to a jury,
and proved beyond a reasonabledoubt.

Apprendi's sertence was later reducedto sewen years,with a minimum of three yearsto be
sened; he actually sened v e years.

Justice O'Connor, in dissemn (and joined by Chief Justice Rehnquistand JusticesKennedy
and Breyer), characterizedthe ruling as a \w atershedchangein constitutional law" in the
sensethat it would signi cantly changethe courseof criminal litigation. Shealso predicted
(accurately asit turns out) that \the number of individual senencesdrawn into question
by the Court's decisioncould be collosal." Shealso noted that the majority were \[casting]
sertencing ::: into what will likely prove to be a lengthy period of considerableconfusion.”
Although this casedid not involve drugs, legal commenators at that time swiftly concluded
that the ruling could a ect all criminal prosecutions,especially the constitutionality of drug



6 Apprendi and its E ect on Drug Prosecutions  xxiii

sertencingunder21U.S.C.x841(p), and warnedthat the ertire FederalSertencing Guidelines
could be undermined. To get an idea of the magnitude of this case,a LEXIS-NEXIS seart
revealed that after only two and a half years, there had been over 4000 casesciting the

Apprendi decision.

6.2 The Impact of Apprendi on Drug Sampling

The surprising Apprendi decision\sent shack waves through the criminal justice system"
(Greenhouse2001).After aninitial period of judicial chaosand confusionasto the practical
e ect of the Apprendi decision,prosecutorswere essetially forcedto changethe way they
prepared and presered their drug casesat trial. The immediate e ect of Apprendi was
that defendans corvicted in drug casesprior to Apprendi interpreted their corvictions and
sertencing as having violated the rule announcedin Apprendi. This unleasheda o od of
appeals, the vast majority of which were dismissedbecausethey did not involve sertences
that extendedpast the statutory maximum.

As a result of the Apprendiruling, prosecutorsare now being extra-cautiousin drug cases
by making surethat indictments declareevery elemen of the o ense, and that evidenceis
presered about the exactamourt of drugsandthe amourt of moneyallegedto beinvolvedin
the crime. Almost all federalcircuits now agree post-Apprendi, that under21U.S.C.x841the
speci ¢ drug amourt Q hasto be consideredan elemen of the o ense and stated explicitly
in the indictment (only the Sewernth Circuit hasdisagreed).Howewer, the federal courts have
sincealso concludedthat failure to do somay not be fatal.

The Apprendi decisiondoesnot changethe law that a judge, by a preponderanceof the
evidence,can determinefacts, sud asdrug type and quartity, related to a defendan's sen-
tence| aslong as the resulting serience stays within the boundariesof a range with a
maximum of 20 years as provided by 21 U.S.C. x841()(1)(C). For example, Apprendi is
irrelevant if a corvicted drug tra c ker dealingin Scedulel or Il cortrolled substancess
sertencedto lessthan 20 yearsin prison. The Apprendi decisionalso speci cally refusedto
reversean earlier opinion wherely a judge could determine, by a preponderanceof the evi-
dence,whether an enhancemencould apply, and insteadlimited that case'sholding to cases
whosesertencesdo not violate the statutory rangeon the corviction asdeterminedby the
jury. Similarly, Apprendi is irrelevant when the statutory maximum is life imprisonmert. If,
howewer, the factorsin the casecanleadto a seriencegreaterthan the statutory maximum,
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then thosefactors now have to be speci ed in the indictment and proved by the reasonable
doubt standard to a jury.

If a determination of Q (or an estimate ®) is included in the indictment, the jury has
to considerits veracity, given the evidence,beyond a reasonabledoubt. Previously the
value of Q was not included in the indictment, and Q was decidedby a judge using the
preponderance-of-the-evidencstandard of proof. Becausehe latter standardis moreleniert
than the former, the following questionsregarding sampling suggestthemseles.

1. In an indictment, how should the prosecution charge a defendan of trac king in a
quartity Q of drugs, esgecially if Q hasto be estimated?Apprendi may not necessarily
require an exact drug quartity, 223.8 grams, sa, to be charged in the indictment
and determined by a jury. It may be sucient instead to have the jury nd for a
certain quartity range, 200{300 grams, say, for powder cocaine that would result in
a sertencing range, 33{41 morths, say, for a rst o ender as speci ed in the Federal
Sertencing Guidelines(seeTable 2).

The rangeof Q-valuescould be derived from an approximate 95% con denceinterval,
B 2 $q®), wheresd®) is the estimated standard error of ® (seeSection5.5). Most
likely, the con denceinterval will lie wholly within a rangeof Q-valuesin Table 2, and
sothat range can be stated in the indictment. On the other hand, if the con dence
interval lies partly in one range and partly in an adjacert range (as when Q (or ®)
is determined to have a value very closeto a boundary in the Serencing Table),
then we have an issuethat would have to be determined by the jury. One way of
addressingthis issuebeforeit getsto court would be to increasethe samplesizen in
the samplingand inferenceprocessThis would reducethe estimatedstandarderror and
the width of the appraximate con denceinterval, and, hence,alsoreducethe likelihood
of the appraximate con denceinterval crossinga sertencing boundary. Howewer, on this

point, see(3) below.

As statistical guidanceto a jury, it may be necessaryfor the prosecutionto provide
a statistician as expert witnessto explain the generalconceptof sampling error and,
hence,of the importance and usein serencing of an estimated standard error of ®.

2. Would the forensiclaboratorieshave to changetheir samplingand estimation methods
now that ajury is requiredto decideon the value of Q usinga much tougher standard
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(beyond areasonabledoubt) than a sertencing judge would needto use(preponderance
of the evidence)?Shouldwe expect the federalcircuits to revisethe sampling protocols
that are acceptablein their courts for drug samplingand estimation of Q to something
like the lllinois stratied samplingrule (seeSection4.2.1)?

. If the courts nd that multistage and composite samplingare still acceptablesampling
protocols, would larger sample sizesthan before be required to persuadethe jury

beyond a reasonabledoubt? This hasbeena point of somecortention amongstcertain

state police departmerts who have long believed that the more evidencethe jury sees
and hearsabout, the more likely a corviction can be obtained under a state's beyond-

a-reasonable-doubstandard. This rationale hasbeenusedby state police departmerts

to pushfor a samplecloserto a completecensus(rather than a much smaller random
sample) of the seizedillicit drugs. It is likely that a similar argumen will now have
to be consideredby federal prosecutorsif they are facedwith preseriing an estimate
of Q to a jury using the beyond-a-reasonable-doubstandard. Experienceso far has
shown that prosecutorshave not yet focussedon samplesizeasan important ingrediert

in the estimation process,and, in fact, samplesizesdo not appear to have changed
much since Apprendi was decided. The square-ret rule is still king in many (if not

most) forensiclaboratories,and forensicscierists seeno reasonto changetheir currert

sampling practiceseven though the standard of proof has changed,potentially making

corvictions moredi cult to achieve.

Prosecutorshave also taken to provide a \summary witness' who will add up all the

numbers for the jury. Jury verdict sheets,which previously only asked about the guilt of

a defendam, now ask the jury, rst, to determine guilt on the broadestcharge, and then

move on to more speci ¢ chargessud as drug type and quartity, and even motivation.

If defendarts are corvicted of multiple courts or crimes, prosecutorsare asking judgesto

imposeconsecutiv seriencesrather than concurren seriences,thereby reating the greatest

possiblepenalty regardlessof enhancemen

6.3 Recent Supreme Court Decisions Related to Apprendi

The decisionin Apprendi left open a number of questions,somerelated to how a defendan

in a drug caseis charged and what type of evidenceregarding drug quartity is presened

in court. Legal commenators and prosecutorsare warning that Apprendi will lead to the



XXVi Alan Julian Izenman

demiseof the Federal Seriencing Guidelines. Furthermore, they say that recen Supreme
Court decisionsmade post-Apprendi are threatening to make things ewven worse. Justice
O'Connor also warned in her dissen that legislaturesmay try to sidestepthe Apprendi
ruling by rewriting their criminal statutes sothat maximum penaltieswill be raisedto cover
all possiblesertencing enhancemets.

In the following three cases,questionsraised by Apprendi were decidedrecerly by the
U.S. SupremeCourt.

Harris v. United States(2002).

The questionin Harris was whether there would be a constitutional problem if a judge, by
a preponderanceof the evidence,imposesa senence which exceedshe applicable Federal
Guidelines range, but is lessthan the applicable statutory maximum. Put another way,
\if a judicial nding cannot be allowed to pierce the serencing ceiling, canit logically be
permitted to raise the sertencing o or, through the imposition of a mandatory minimum
sertence?" (Greenhouse2002).

In this case,the defendam was corvicted in 1999for selling 4 ouncesof marijuana to
undercover o cers in his pawnshopin Greensloro, North Carolina. The indictment charged
him with drug dealingand carrying an unconcealechandgun, which would normally lead to
a sertence of 5 yearsto life. The judge found that the defendan had actually "brandished'
the gun, which yielded a mandatory minimum sertence of 7 years.The SupremeCourt in a
5{4 decisionupheld a 4th Circuit Court of Appealsruling that aslong asthe judge imposed
a sertence that was within the statutory range, the defendan's right to trial by jury was
not compromised,ewen if the judge determined the facts that led to the higher minimum
sertence.

United Statesv. Cotton (2002).

The major questionin this drug caseis whether Apprendi could be applied retroactively to
other caseson collateral review. Apprendi was decidedin the cortext of a direct appeal; the
SupremeCourt did not o er its opinion on whether Apprendi could be applied retroactively
to caseson collateral review. Most federal circuit courts which have consideredthe issue
decidedthat Apprendi is not retroactive to caseson collateral review unlessthe Supreme
Court says so.Others have refusedto considerthe questionof retroactivity until the Supreme
Court weighsin with its opinion. In this case,the SupremeCourt consideredwhether post-
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Apprendi sertenceswhich are dependert upon drug quartities unchargedin the indictment
are subject to automatic reversal.

In this casethe trial judge serienced v e defendarts to life imprisonmen, while two others
received sertencesof 30years.The 4th U.S. Circuit Court of Appeals,in Richmond, Virginia,
found that the court did not have jurisdiction over an o ense not chargedin the indictment,
vacated the sertences,and ordered all defendarts to be reserienced to no more than 20
years.The SupremeCourt, in a unanimousdecision,reversedthe appealscourt, ruling that
the appealscourt had usedthe term “jurisdiction’ in a way that the Court felt was not what
it meanstoday (i.e., \the courts' statutory or constitutional power to adjudicate the case"),
and noted that a defective indictment doesnot deprive a court of its power to adjudicate a
case.The SupremeCourt wert onto rule that the indictment's omissionof drug quartit y was
“plain error,' that the error did not seriouslya ect the fairness,integrity, or public reputation
of judicial proceedings.and that the evidencerelating to drug quartity and conspiracywas
“overwhelming' and “essetially uncortroverted.'

Ring v. Arizona (2002).

The SupremeCourt, in a 7{2 decision,overturned a ruling by the Arizona SupremeCourt
and decidedthat, post-Apprendi, at the sertencing/penalty phaseof capital trials, juries
(rather than judges) must make the determination that aggravating circumstancesoutweigh
mitigating circumstances.The seriencing systemsof nine states (Arizona, Colorado, Idaho,
Montana, Nebrasla, Alabama, Delaware, Florida, and Indiana) which allow a judge in a sep-
arate proceedingto nd aggrewating factorsnot consideredoy ajury that couldincreasea life
sertencefor a corvicted defendem to a death sertence were declaredunconstitutional. The
SupremeCourt's decisionmeansthat only juries canturn a life serienceinto an imposition
of the death penalty.
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