












































































































































834 HASTINGS CONSTITUTIONAL LAW QUARTERLY [Vol. 6:787

The two-tailed serial test produces significant results for all four of
the examples. In situations of “balanced disparities,” this method is
preferable to the others not only statistically but also from the perspec-
tive of constitutional requirements. As noted earlier, when some panels
consist entirely (or almost entirely) of members of one gender—or of
one race, class, occupational or age group—bor# constitutional princi-
ples are violated: fairness (equal chance) in the selection process and
representativeness of the panels as the selection outcome.®® The rules
for the test can be stated as follows:

DECISION RULES FOR TWO-TAILED SERIAL TEST

RULE 1. Disparities between the population and panel proportions
of two complementary groups, both of which exhibit signif-
icant underrepresentations, may be due to chance or to dis-
crimination when in a sequence of seven panels or fewer,
no or only one panel result is significant. In such a case,
discrimination cannot be positively asserted on the basis of
the two-tailed serial test.

RULE 2. Disparities between the population and panel proportions
of two complementary groups, both of which exhibit signif-
icant underrepresentation, are due to discrimination when
in a sequence of seven panels or fewer, fuo or more of the
panel results are significant. In such a case, discrimination
in the selection of panclists must be asserted.

It must be pointed out that the authors are not aware of any case
directly sanctioning the two-tailed method of testing for discrimination
in the selection of jury panels. Yet, it secems that the use of this type of
discrimination analysis can be supported on the basis of generally ac-
cepted principles and rulings of the courts. The very premise of the
prima facie rule® is that chance and accident alone are insufficient to
explain the sweeping exclusion of specific groups from jury service.*
Similarly, a pattern of balanced disparities must be attributed to deter-
minative factors and must therefore be condemned. Alternating total
exclusion with total inclusion results in the removal of a particular set

88. See notes 74-75 and accompanying text supra.

89. See notes 11-21 and accompanying text supra. See also Grand Juries, supra note 1,
at 63, 78-79.

90. Eubanks v. Louisiana, 356 U.S. 584 (1958); Smith v. Texas, 311 U.S. 128 (1940).
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of attitudes and attributes from each jury ultimately selected. The
Supreme Court has left no doubt that such results will not be tolerated:

When any large and identifiable segment of the community
is excluded from jury service, the effect is to remove from the jury
room qualities of human nature and varieties of human experi-
ence, the range of which is unknown and perhaps unknowable.
It is not necessary to assume that the excluded group will consist-
ently vote as a class in order to conclude, as we do, that their
exclusion deprives the jury of a perspective on human events that
may have unsuspected importance in any case that may be
presented.”?

It is no more acceptable to exclude men from every other jury panel,
and at the same time exclude women from each alternate panel, than it
is to exclude men or women from all panels. In each instance all juries
will be deprived of the full range of experience required to provide a
complete perspective on human events. Similarly, near total exclusion
found in alternating panels (e.g., 99%/1%, 1%/99%, etc.) presents an
equally discriminatory and unconstitutional result.

E. Summary of Rules

The preceding pages introduced four testing methods in the con-
text of three types of panel sequences. The discussions included a vari-
ety of computational examples and references to basic statistical and
legal principles. Attention was given not only to which testing methods
were appropriate, but also to those which were not appropriate in a
given context and for what reasons. Table 26 provides a schematic
overview for the materials of Part II. It shows in which context a test-
ing method is the primary, auxiliary or only test for discrimination in
the selection of jury panels, and in which situations the method should
not be employed (indicated by a dash).

TABLE 26: TESTS AND SITUATIONS

Testing Method

Aggregation Serial Tests
Situation Test Ordinary Differential Two-Tailed
Underrepresentations PRIMARY  AUXILIARY — —
Only
Underrepresentations PRIMARY — AUXILIARY —
Predominant
Balanced Disparities — — — ONLY

91. Peter v. Kiff, 407 U.S. 493, 503-04 (1972).
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III. Multiple-Panel Testing Methods Applied to Large Panels

Panels of eight persons were used in the preceding sections to give
the reader a clear understanding of how the various probability figures
were obtained, how they were used, and how they produced the results
and interpretations for each of the panel sequences. The logic of test
development and the results of the tests were not affected by the small
size of the panels. All real jury panels are, of course, larger than eight
persons; they range from about forty or fifty to several thousand mem-
bers. It will be useful to apply the testing methods developed in this
article to a set of panels of realistic size. This application will illustrate
how the various tests are applied in “real life” cases.

The examples are organized in accordance with the three basic
types of sequences: underrepresentations only, underrepresentations
predominant and balanced disparities. Three examples are given for
each type of situation. Each set of examples includes outcomes associ-
ated with a reasonably good jury panel selection method, a poor one
and a very poor one. Only the appropriate testing methods will be ap-
plied.>

Table 27 presents the composition of the first three panel se-
quences. All existing disparities in these examples are wnderrepresenta-
tions of the test group (women). Two testing methods are therefore
applicable: the aggregation test (of primary relevance) and the ordi-
nary serial method (playing an auxiliary role). Table 28 gives the com-
putational results and interpretations.

Example 19 shows panel compositions that are likely to emerge
from a reasonably good selection method. All of the existing dispari-
ties are very small; none of them is significant. The only reason that
some doubt remains about the validity of the selection method is that
there are no overrepresentations. It will be remembered that a truly
unbiased sampling will produce disparities of both types.”® If possi-
ble—if there have been no changes in the selection method and if older
data are still obtainable—more panels should be included in the test
sequence to determine whether the disparities are also all of one kind
in the longer sequence. If older panels are not available, the outcomes
of future selections should be watched carefully. If the one-sideness of
the disparities persists, an effort should be made to discover the under-
lying causes and a remedy should be developed. As applied to the cur-

92. See Table 26 supra. The following data apply to Examples 19-27: (a) proportion of
women in the relevant population = .5; (b) proportion of men in the relevant population =
.5; (c) size of each panel = 300 persons; (d) test sequence for each example = five panels.

93. See note 26 and accompanying text supra.
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rent sequence, however, neither test leads to the assertion of
discrimination.

Example 20 exhibits panel compositions that are likely to emerge
from a poorly designed and/or biased selection system. All disparities
are of one type. Some of them are quite large and several of them are
significant. There is no doubt that the system is biased against women
and should be changed. The results of both tests require the assertion
of discrimination.

Example 21 shows panel compositions of the kind that emerge
from grossly incompetent and/or extremely biased selection systems.
Every outcome is an underrepresentation of the test group. All dispari-
ties are large and all of them are significant. The selection system is
strongly biased against women. It does not fulfill constitutional re-
quirements and its reform is mandatory. Both tests clearly indicate the
presence of discrimination in the selection of the jury panelists.®

TABLE 27: PANEL COMPOSITIONS FOR EXAMPLES 19-21

Example 19 Example 20 Example 21
Panel Data Women Men Women Men Women Men
1 Number 150 150 134 166 120 180
Proportion .500 .500 447 .553 400 .600
2 Number 148 152 145 155 130 170
Proportion 493 507 483 517 433 567
3 Number 147 153 140 160 125 175
Proportion .490 510 467 533 417 583
4 Number 150 150 130 170 115 185
Proportion .500 .500 433 567 .383 617
5 Number 149 151 131 169 100 200
Proportion 497 503 A37 563 333 667
1-5 Number 744 756 680 820 590 910
Proportion 496 S04 453 547 393 607

94. In the experience of the authors, actual test sequences of panels most often tend to
have the appearance of Examples 20 and 21. Sequences with partially or fully compensating
disparities are rare when methods other than true random selection procedures are em-
ployed by the court. Whatever the existing bias might be, it tends to persist as long as the
same selection method is in use.
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Table 29 presents the compositions of the second set of panel se-
quences. Both types of disparities are found in the examples, but the
underrepresentations are predominant. The applicable testing methods
are therefore the aggregation test (primary) and the differential serial
test (auxiliary). Table 30 gives the computational results and interpre-
tations.

Example 22 shows panel compositions characteristic of a fairly
good selection system. The existing disparities are quite smali—none is
larger than 1.7 percentage points—and no disparity is significant. In
the present sequence of five panels underrepresentations predominate
over overrepresentations by a ratio of three to one. If the selection sys-
tem is completely unbiased, larger sequences should reflect the two
types of disparities in closer balance. If the imbalance persists, some
remedy should be adopted. Neither testing method, in any case, dem-
onstrates discrimination for the current sequence of panels.

Example 23 exhibits panel compositions that are likely to emerge
from a poorly designed and/or biased selection system. Three signifi-
cant disparities are found in only five panels, including a deviation of
as large as eight percentage points. Neither test, however, leads to a
conclusion of discrimination against women. The reason is that there is
only one more significant underrepresentation than significant over-
representations. It is likely, however, that a larger sequence would re-
veal a greater predominance of underrepresentations and thus
significance and bias against women for the sequence as a whole. This
is also indicated by the fact that the aggregation test just barely fails to
produce a significant result (cumulative probability for the sequence =
.0638). If additional past panels are not available, the selection system
should be retested regularly in future years. Even though significance
is not obtained for the present sequence of five panels, the selection
system clearly should be reformed.

Example 24 shows compositions of the kind that emerge from
grossly incompetent and/or extremely biased selection systems. In a
sequence of five panels there are three significant underrepresentations
of the test group and one significant underrepresentation of the residual
group. All four disparities are substantial, including differences as
large as 16.7 percentage points. There is no doubt that the selection
system discriminates against women. Both tests show significance and
the selection system clearly fails to meet constitutional requirements.
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TABLE 29: PANEL COMPOSITIONS FOR EXAMPLES 22-24
Example 22 Example 23 Example 24

Panel Data Women Men Women Men  Women Men

1 Number 147 153 133 167 110 190

Proportion 490 510 443 5357 367 633

2 Number 146 154 142 158 100 200

Proportion 487 513 473 527 333 667

3 Number 150 150 174 126 145 155

Proportion .500 .500 580 420 483 517

4 Number 155 145 131 169 175 125

Proportion 517 483 437 563 583 417

5 Number 148 152 140 160 100 200

Proportion 493 507 467 533 333 667

1-5 Number 746 754 720 780 630 870

Proportion 497 503 .480 520 420 580
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Table 31 presents the compositions of the third set of panel se-
quences. Both types of disparities are found in the examples, but the
disparities are completely balanced in number and magnitude. The
only applicable testing method is therefore the two-tailed serial test.”
Table 32 gives the test results.®s

Example 25 reflects an excellent selection system. The existing dis-
parities are small, non-significant and balanced. These are the kinds of
panels that will be produced by a truly unbiased selection procedure.
Courts should not be satisfied until their jury panels take on the ap-
pearance of the panels of this sequence. As would be expected, the
two-tailed serial test shows a non-significant result.

Example 26 exhibits panel compositions that are likely to emerge
from a poorly designed and/or biased selection system. The sequence
as a whole is characterized by proportional representation, but two of
the panels are unacceptably far removed from balanced representative-
ness. Men and women are each underrepresented by twenty-five per-
centage points, which is equivalent to an underrepresentation of 50%.
The test shows a significant resuit. The system does not meet constitu-
tional requirements and must be changed.

Example 27 shows compositions of the kind that can emerge only
from grossly incompetent and/or extremely biased selection systems.*’
Out of five panels, two include no women and two include no men.
These four panels are as far removed from representativeness as is pos-
sible. It is clear that the selection system does not fulfill constitutional
requirements and must be changed. As would be expected, the two-
tailed serial test produces a significant result.

’

95. Asnoted earlier, in the two-tailed testing situation a cumulative probability must be
.025 or smaller in order to be significant—assuming maintenance of the customary .05 level
of significance. See text accompanying note 81 supra.

96. The aggregation test is #o# appropriate for panel sequences showing balanced dis-
parities. See text accompanying note 76 swpra. It is of interest to note, however, that an
aggregation computation would produce a cumulative probability of .5103, rendering all
three examples equally non-significant.

97. The authors have never encountered a sequence of jury panels so drastically dis-
criminatory and balanced. Many jury panels have shown the complete exclusion of a social
group (especially blacks in the southern states). But these exclusions are not balanced by
compensating exclusions of the corresponding group (e.g., whites). If a sequence of panels
as shown in Example 27 were actually found, incompetence rather than “deliberate” bias
would be suspected. Discrimination, however, is equally unacceptable whether it results
from the incompetence or the prejudices of court administrators.
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TABLE 31: PANEL COMPOSITIONS FOR EXAMPLES 25-27

Example 25 Example 26 Example 27
Panel Data ‘Women Men Women Men  Women Men
1 Number 155 145 135 165 0 300
Proportion 517 483 450 350 .000 1.00
2 Number 140 160 150 150 300 0
Proportion 467 533 .500 500 1.00 .000
3 Number 150 150 75 225 150 150
Proportion 500 .500 250 750 .500 .500
4 Number 145 155 165 135 300 0
Proportion .483 S17 550 450 1.00 .000
5 Number 160 140 225 75 0 300
Proportion 533 467 750 250 .000 1.00
1-5 Number 750 750 750 750 750 750
Proportion .500 .500 .500 .500 .500 .500




787

[Vol. 6

HASTINGS CONSTITUTIONAL LAW QUARTERLY

844

ueoyrudis jueoyrudis esyrudis jou $-1
NOILVLIUJYILNI GONINOHS TVIIIS AdTIVL-OML
4 z 0 -1
$AWONINQ UBOYIUSIS $OWCINQ TUBDYIUSIS S3WO2INO JULOPIUBIS
Jo requunpN Jo Iaqunp Jo aqunpN
NOILDAJSNI TVIdaS AATIVL-OML
70" > 60(06) sz0T > TLgn)” s 1 S
sz00 > 6+(06) 's'u 96990 's'u Liog’ 14
s 0£TS" o/ T8 sy 0£zs €
¢z0° > 6¥(06)" U 0£zS’ s'u £9€1" r4
se0T > 6+(06)" 'S 96950’ U L10¢ 1
SNOILVINdWOD ALITIaVIOdd
(parres-auo ‘g0’ Anpiqeqoig (paprei-auo ‘o) Aimqeqolg (papiei-suo ‘gq) Anpiqeqorg [oued
soueoytudis sATjRINUIND) 2oueoyrudig aAnR[AWN souroyIudIg sAlRIRUINY)
L7 oidurexg 97 aydwrexy ¢z s1durexg

LT-5T SHTdNVXH d0d SLINSHY TYNOLLVLAdJWOD :Z€ 314Vl



Spring 1979] JURY SELECTION ANALYSIS 845

IV. Remedies

When the testing of a sequence of jury panels produces significant
results, the observed disparities between the population and panel com-
positions of the test group(s) must be attributed to discriminatory prac-
tices in the selection of the panelists.”® Such a result requires two types
of remedies, one focused on the future and one on the present and the
past.

Regarding the future, it is clear that the selection system must be
changed so that properly composed panels will be chosen in subsequent
years. Representative panels will be selected when two conditions are
met: (1) the selections must be made from a complete listing of the
eligible population; and (2) the selections of the particular panelists
must be made by a frue random process. The first requirement man-
dates the use of multiple listing sources. Placing sole reliance on lists of
registered voters, for example, is not adequate. Methods are now avail-
able to integrate a variety of source lists at a relatively low cost in
money and time, thereby producing a combined list that comes reason-
ably close to being a complete listing of the eligible population.®® The
second requirement mandates selection procedures such as the blind
drawing of slips of paper from a well-mixed urn, or, much more effi-
ciently, the use of a random number technique. It unequivocally pro-
hibits the use of such procedures as “key-man” selection, in which
judges and/or jury commissioners appoint friends and acquaintances
to the jury panel.

Regarding the present and the past, whether a criminal defendant
intends to challenge the selection of the grand jury that indicted him
and/or the selection of the petit jury that will hear his case, the same
procedures will be utilized. Initially, a pretrial motion must be made
setting forth the basis of the challenge,'® and an evidentiary hearing
must be held to allow presentation of the necessary expert testimony.'?!
A motion directed to the composition of the grand jury panel is one to

98. It must be remembered, however, that non-significant results do #of prove that there
was no discrimination. Non-significance only means that there is an alternative explanation
for the observed disparities between population and panel compositions: random sampling
fluctuations. Since discrimination does remain a possible explanation, selection systems that
produce large and/or one-sided disparities should be reformed even when the tests do not
show significance.

99. The Superior Court of Alameda County, California, for example, now uses a com-
bined list based on voter registration and drivers license records. Integrated lists can be
generated by hand sorts or by computer methods.

100. Agnew v. United States, 165 U.S. 36 (1897).
101. .See Montez v. Superior Court, 10 Cal. App. 3d 343, 88 Cal. Rptr. 736 (1970).
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quash the indictment; a motion assailing the makeup of the petit jury
panel may be labeled a motion to quash the trial jury. If either motion
is denied, the defendant may seek immediate relief from the appellate
courts in an effort to halt the proceedings,!?? and, if unsuccessful, he
may proceed to trial and if convicted appeal on the basis of an improp-
erly constituted jury panel.'® If a motion to quash an indictment is
granted, the state may seek a new indictment from a properly consti-
tuted grand jury or may proceed by way of the “information” proc-
ess.'® In the event a motion to quash the trial jury is granted, the state
may adopt new selection methods calculated to produce the necessary
cross-sectional representation and then proceed to trial. In either in-
stance, of course, the state may first seek appellate review of the trial
court’s ruling on the motion.!% ‘

Appendix: How Nor to Test for Discrimination
in Series of Panels

Readers familiar with basic probability theory may have won-
dered why the authors have not utilized the product rule to determine
the probability of a sequence of panels, particularly since Professor
Finkelstein employed this technique in his now classical article, 7%e
Application of Statistical Decision Theory to the Jury Discrimination
Cases.'*® As will be shown, however, the product rule is zof an appro-
priate technique for determining significance and discrimination in the
context of jury panel selection.

When applied to independent events,'®’ the product rule states
that the probability of obtaining both events (outcomes) is the product
of the probabilities associated with each.'® The rule can be extended

102. A writ of prohibition is availabie for this purpose in California, pursuant to Califor-
nia Code of Civil Procedure section 1102 er seg. (West Supp. 1979). Ganz v. Justice Court,
273 Cal. App. 2d 612, 78 Cal. Rptr. 348 (1969).

103. The right to appeal on the basis of an improperly constituted jury panel following
conviction is available only if the defendant has brought a timely challenge to the composi-
tion of the jury in the trial court. Michel v. Louisiana, 350 U.S. 91 (1955).

104. The dismissal of an indictment, information or complaint charging a felony is not a
bar to another prosecution for the same offense. CAL. PENAL CODE § 999 (West 1970); Peo-
ple v. Combes, 56 Cal. 2d 135, 145, 14 Cal. Rptr. 4 (1961).

105. See Kronenberg, Right of a State to Appeal in Criminal Cases, 49 J. Ckim, L.C. &
P.S. 473, 476-77 & n.24 (1959). Regarding federal cases, see Friedenthal, Government Ap-
peals in Federal Criminal Cases, 12 StaN. L. REv. 71 (1959).

106. 80 Harv. L. REv. 338 (1966).

107. Periodic selections of jury panels, when based on a random selection method, are
independent events. Having been selected or not having been selected for a prior panel does
not change the likelihood of a person’s being selected for a subsequent panel.

108. The product rule (also known as the multiplication rule) states that “[t]he
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to any number of events. An example will clarify the rule. For an
unbiased coin, the probability of getting “heads™ is .5, as is the
probability of getting “tails.” It is desired to test whether a given coin
is in fact unbiased. The hypothesis is that the coin is biased against
tails, producing a disproportionately large number of heads when fiip-
ped.’® For purposes of simplicity, a small number of tests and few
flips will be used. In a real testing situation a larger number of both
would be desirable. The logic of the exercise, however, would be no
different.

Four tests will be made of the coin in question (each test corre-
sponds to the selection of a jury panel). Each test will consist of four
flips of the coin (each flip corresponds to the selection of one panelist).
There are sixteen different decision chains for each test. However,
there are only five different types of outcomes. Each decision chain has
the same probability of occurring: 1/16. But the outcomes have differ-
ent probabilities of occurring since some can result from only one and
some from a number of decision chains. The following decision tree

DECISION TREE
Flip Outcome
1 2 3 4 Type
H = H a
T b
H< H b
T<T
: : :i
H<T c
T<
H c
T<T d
H<I,I{, B
H<
< I c
T T d
H<IT{ g
T<
T<IllI g

probability of two independent outcomes occurring together is the product of their respec-
tive probabilities.” P. JACOBSON, INTRODUCTION TO STATISTICAL MEASURES FOR THE SO-
CIAL AND BEHAVIORAL SCIENCES 125 (1976). See also H. BLALOCK, SOCIAL STATISTICS
124-29 (1979).

109. The ability to predict the direction of the bias (e.g., against “tails™) permits the use
of a one-tailed test of significance. Testing for bias without a prediction about its direction
would require the use of a two-tailed test of significance.
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illustrates these possibilities. Table 33 presents the specific probabili-
ties associated with each test outcome.

TABLE 33: OUTCOMES AND PROBABILITIES

Number of Probability
Outcome Frequency of
Type Heads Tails Occurrence Fraction Decimal
a 4 0 1 1/16 0625
b 3 1 4 4/16 25
c 2 2 6 6/16 375
d 1 3 4 4/16 25
e 0 4 1 1/16 0625
a-e — — 16 16/16 1.0000

Table 33 shows that, for example, the specific probability of get-
ting three heads and one tail in four flips of a fair coin is 0.25. The
product rule indicates that the probability of obtaining this outcome in
all four tests is found via the multiplication of the separate probabili-
ties: .25 X .25 X .25 X .25 (or .25%). The product of this multiplication
is .00390625. The probability of getting three heads and one tail for
each test in a sequence of four tests, each consisting of four flips of a
coin, is .00390625, or roughly four times in one thousand. Only four
times in a thousand four-test/four-flip trials would this sequence of
outcomes occur with an unbiased coin. This is a fairly small (and sig-
nificant) probability, and it must be concluded that the coin is biased.

The outcomes of each test do not need to be the same for the appli-
cation of the product rule. Table 34 shows a different sequence of out-
comes.

TABLE 34: SEQUENCE WITH DIFFERENT TEST RESULTS

Number of Specific
Test Heads Tails Probability
1 3 1 25
2 4 0 0625
3 2 2 375
4 3 1 25

The product rule indicates that the probability of obtaining this se-
quence of outcomes is .25 X .0625 X .375 X .25, which equals .001465,
or about one and one-half times in ten thousand. Only one and one-
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half times in ten thousand four-test/four-flip trials would this sequence
of outcomes occur with an unbiased coin. This is a significant result
(smaller than .05). The null hypothesis that the coin is unbiased must
be rejected; bias (discrimination) must be asserted.

The probabilities of the specific outcomes have thus far been used
in this Appendix. It will be remembered, however, that in the context
of testing for discrimination in the selection of jury panels (and in
many other contexts) cumulative probabilities must be used.’’® The
proper question is #or “what is the probability of getting two tails in
four flips?” but “what is the probability of getting two tails or fewer in
four flips?”!!! Testing for bias against “tails,” the specific probabilities
for the tail side of the sampling distribution are therefore cumulated.
Table 35 presents the revised array for the last example.

TABLE 35: SEQUENCE WITH DIFFERENT TEST RESULTS: ADJUSTED

Number of . .

Specific Cumulative

Test Heads Tails Probability Probability
1 3 1 25 3125
2 4 0 0625 0625
3 2 2 375 .6875
4 3 1 25 3125

The product rule indicates that the correct (cumulatively-based)
probability of this sequence of outcomes is .3125 X .0625 X .6875 X
3125, which equals .00420, or approximately four in one thousand.
Only four times in one thousand four-test/four-flip trials would an un-
biased coin produce this sequence of outcomes. The result is significant
(smaller than .05). The null hypothesis of an unbiased coin must be
rejected; bias (discrimination) must be asserted.

The key question considered in this Appendix can now be raised:
the propriety of using the product rule to determine the probability and
significance of series of jury panel selections. Professor Finkelstein rec-
ommended this application of the product rule:

In Swain, however, venires with five or fewer Negroes ap-
peared in thirty consecutive cases. The ?robablht y of this occur-

rence, applying the product rule, is .2°° = 4.63 X 102'. This
means that, on the average, only one in more than one hundred

110. See notes 32-34 and accompanying text supra.
111, A commonly employed alternative formulation is: ‘“What is the probability of get-
ting no more than two tails in four flips?”
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million trillion groups each containing thirty venires would con-

sist solely of venires which were not more than 15% Negro.!'?
He had previously determined that the probability of obtaining no
more than five blacks in ore thirty-person venire was .2026, given that
eligible blacks constituted 25% of the population. To determine the
probability of a sequence of thirty such venires, as the above quotation
shows, Professor Finkelstein multiplied the probabilities of the thirty
venires: .2°0. It is suggested that this application of the product rule is
inappropriate. The method wnder-estimates the compound probabili-
ties—the longer the panel sequence, the greater the underestimation.
This point can be clarified by returning to some earlier examples.

Table 4 presents the cumulative probabilities for the first example
of this article. The example consists of five panels (tests), each contain-
ing eight persons (flips). The cumulative probabilities are: .03521,
.03521, .00391, .00391 and .03521. Maultiplying these five figures gives
the product of .000000000667, or approximately seven times in ten bil-
lion. Preserving the .05 level of significance, this is obviously a signifi-
cant result. Discrimination must be asserted for the selection process
that produced the panels of Example 1. The aggregation and ordinary
serial methods reach the same conclusion.!’? Indeed. the cumulative
sequence probability computed for the aggregation test is very similar
to the figure produced by the product rule: .000000009733, or about
one in one hundred million.

The basic problem with using the product rule—at least in the
present context—is that it requires the multiplication of fractions by
other fractions. The inescapable result is an ever smaller fraction (an
ever smaller probability), regardless of the size of the component frac-
tions. This means that a7y sequence of panels will be found to be sig-
nificant, regardless of the composition of the panels, if the test sequence
is long enough. Table 2 indicates that having three women on a panel
of eight persons is not a significant outcome when women constitute
50% of the eligible population. The cumulative probability for the
panel is .36331. Applying the product rule to sequences of such panels
produces the following results: two panels = .132, three panels = .043.
Only three such panels in sequence are needed to produce significance
for the sequence as a whole.

This result may seem proper. It relates to an important problem
that was considered earlier: persistent non-significant disparities can be

112. Finkelstein, The Application of Statistical Decision Theory to the Jury Discrimination
Cases, 80 Harv. L. Rev. 338, 357 (1966).
113. See Table 14 supra.
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the result of a discriminatory selection system. The aggregation
method was introduced precisely because the ordinary serial method
could not always detect this type of bias. (The aggregation method
does not work perfectly in these circumstances but is better than the
serial method.) The product rule, however, lacks the “restraint” of the
aggregation method. An additional illustration will make this clear.
Example 5 consists of five panels of eight persons, each panel including
four women. Since women were assumed to constitute 50% of the eligi-
ble population, each panel as well as the sequence as a whole shows the
best possible selection result: proportional representation. Each panel
probability is non-significant (.63671). The probability for the se-
quence as a whole is also non-significant, whether tested by the aggre-
gation (p = .5627) or by the serial method. The application of the
product rule, however, gives this result: .63671° = .1046. The addition
of only two more panels to the sequence produces this probability:
636717 = .0424. The product rule method would therefore conclude
that a sequence of seven panels which separately and jointly exhibit
proportional representation of women (the test group) discriminates
against women—obviously an unacceptable result. In contrast, the ag-
gregation and serial methods produce non-significant results for the
seven-panel sequence.

The product rule can be used to determine how likely it is that a -
given sequence of outcomes will occur. The likelihood of obtaining a
sequence of seven panels of eight persons, each including four or fewer
women is indeed .0424. The product rule cannot be used, however, to
infer bias and discrimination in the context of jury panel selection. The
technical reason for the inapplicability of the product rule is found in
the fact that as more panels are added to a sequence, the number of
decision chains increases and the likelihood that any particular chain of
outcomes will occur becomes even smaller. Even the most likely chains
acquire a low absolute probability. And as seen above, even with rela-
tively few panels in the sequence, the likelihood of a particular chain
quickly falls below the significance level.

This problem exactly paraliels the difficulties which led to the con-
clusion that specific probabilities cannot be used in the testing of single
panels.!'* If a panel is large enough—and it does not have to be very
large—every outcome, even the most likely one (proportionality), ac-
quires a very low probability. As panels get larger, there are ever more
possible different outcomes. Since the sum of the probabilities of all

114. See notes 30-31 and accompanying text supra.
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outcomes remains unity (1.0), the specific probability of each outcome
necessarily becomes smaller with each increase in panel size. For a test
group that constitutes 50% of the eligible population, there is no non-
significant outcome in a panel of as few as 300 persons.!!®

Contrary to Professor Finkelstein’s suggestion, the product rule
therefore cannot be applied to determine discrimination in the selection
of jury panel members. Depending on the nature of the disparities in
the sequence of panels, the aggregation method and/or one version or
the other of the serial method must be employed.

115. Statistical Decision Theory, supra note 2, at 85-94.



