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I. Introduction and Summary

In the last few years there has developed a widespread concern
regarding the performance of our court systems, and a concomitant
interest in the modernization of judicial administration as one necess-
ary step to improving this performance, Measures of court performance
most frequently discussed include the average time required to process
cases (court delay) and the widespread use of plea bargaining as. the
primary method used to dispose of criminal cases. The inference that
these performance measures reflect a serious problem is widely accepted
with the result that most of the literature either describes and decries
the dimensions ¢f the problem or deals--usually at an impressionistic
level--~with causes and solutions. ‘There is little agreement, however,

, 1
on either the causes of the delay or the best solutions.

A review of the literature suggests a variety of causes: archaic
procedures, judicially mandated changes in criminal procedures to. make
"due process'' more meticulous and protective of the rights of the
accused, lack of court resources to cope with the 'litigation explesion',
a shortage of trial lawyers, or--in the wview of an early researcher in
the area--simply a lack of administrative will by the courts themselves,

..."'"Glven the triviality of the problem and the
importance of solving it, there is something truly
ginister about the unwillingness' or incapability
of some of our courts to fulfill their primary
administrative duty. It will not suffice for them,
as some have attempted, to:point the finger at
others, at such alleged culprits as the bar or the
legislature., The first court that puts before the
public a clear, honest accounting of its workload,
its capabilities, its needs, and couplés it with an
unequivocal commitment to remove the backlog is

bound to succeed. But where is that court?'...
[25, p. 236] '
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Although the state courts have usually been the focus of the
‘criticism, the Federal Courts have not escaped notice [47, [17], [23].
The Chief Justice himself has frequently prodded the Federal Judiciary
to improve the workings of the Federal courts [6]. Congress has also
been critical of their performance and has recently legislated time
limits for bringing criminal cases to triél. ‘This action, the Speedy

Trial Act of 1974 (Public Law 93-619, effective January 3, 1975) is the

culmination of several years of effort [21], [22]. This Act did not
receive strong suppert from either the Department of Justice or the
judiciary.,

The Federal Courts, moreover, have not been unresponsive to the
problems they face mnor to the criticism implied by this action of
Congress. The last few years have witnessed the introduction of a
variety of innovations and the creation of the Federal Jjudicial Center
in 1968 with a mandate to produce the research from which other innova-
tions might follow. A good review of these Iinnovations in Federal
judicial administratién may be found in [7], [8]. In response, in part,
to the Congressional efforts to legislate speedy trial standards, the
Supreme Court promulgated a new rule of procedure, effective October 1,
1972, which required each District Court to formulate a plan for
"achieving prompt disposition of criminal cases" [ll]. While this rule
did not impose either man%atory or uniform time limits for trial, most

criminal defendants would have their cases disposed of within six

. . 2
~months of ‘arraignment if the suggested standards are met.

It is acknowledged by the sponsor of the Bill that meeting the

standards imposed by the Speedy Trial Act of 1974 will require addi-

tional resources [21, p.3]. Further implications for additional court
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rescurces follow from tlhe recommendation of tlie National Advisory
Commission on Criminal Justice Standards to abolish plea bargaining by
1968 [18, p.46]. The use of plea bargaining has emerged as a substitute
for trials because of a need to economize on resources [10].

Given this acknowledged concern regarding performance standards
and court resgurces it is particularly surprising how little empirical
research has been carried out relating court delay to court resources
or on the factors affecting court productivity.3 Senator Ervin has
summarjzed this state of affairs with respect to the Federal District
courts,

"Not only have the courts, prosecutors and defense
counsel been unable to remedy delay on their own, but
they have alsc been unable or unwilling to provide a
comprehensive explanation for the causes of delay...
This dearth of knowledge about the causes of delay and
the possibility that the causes may vary from District
to District suggest that we cannot end delay in the
Federal courts by legislating specific criminal justice
reforms. We simply cannot legislate away the 'under-

lying causes 'of delay' because we do not even know
what they are." [21, p.75].

Another close observer of the Federal Courts has similarly noted

"...there is dearth of empirical research against which to test this

conventional wisdom" [7, p.757.

Analvytical Framework:

This study adds to the meagre stock of empirical kﬁowledge re-
garding the courts and in so doing tésts some of the conventional
wisdom against thié empirical knowledge. Specifically, it analyzes
‘the relation between court delay,,cdurt productivity, and the demand

for court services among all District Courss, and the determinants of

differences in court productivity itself. In so doing it makes two
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methodological contributions to the analysis of the courts. The first
is the construction of a common measure df the level of demand Ffor
court services and of the level of output of court services. The second
contribution is the application of the techniques of multivariate statis-
tical inference to the measurement of behavioral relationships among
all Federal District courts. This approach assumes that there exist
common modes of behavior among the District Courts, differences not-
withstanding, because of their common rules of procedure, common statutes,
and unified administration, This assumption is tested using statistical
techniques and the rich data resources compiled by the Administrétivek
Office of the United States Courts.

The measure of demand and output utilizes a modified version of
the case weights derived by the Federal Judicial Center from their time
study of District Court judges [12]. These weights are modified to
reflect the number of judge minutes required to dispose of the average
case in each of the approximately 42 classes of cases in which case
data is published at the District Court level. The weighted sum of
cases filed in a District in a year thus constitutes the total demand
for judge services in judge hours. Similarly, the weighted case dis-
positions in a District measure the ‘total output of the District in
case-related hours of judge time.

These annual totals of case-related judge hours are converted into
fequivalent judge years' by assuming that a fulltime judge can supply
1302 case~related hours per twelve months of service. The detailed con-

struction and derivation of these measures are explained in the Appendix.

An equivalent judge year is then in part an empirical measure, since

both the weights and the case data are empirical, and in part a
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statistical construct, since the numbetr of case-related judge hotrs
supplied per judge per year is arbitrary, although not implausible;
nevertheless, it has great utility in facilitating interpretation of
the empirical results.

What is most important at this point is that the interpretation and
use of these measures of demand and output in equivalent judge years
be clear., To illustrate the demand measure: suppose the weighted case
filings during a year in‘a District Court produced a total sum of 3906
judge hours. Dividing this by 1302 hours happens to produce exactly
three equivalent judge years. ~That is, it would take a single typical
judge three years to process all of the cases filed during the year.
This measure of demand may then be directly compared to the actual
number of judges assigned to that District. ¥For example, it this was
a two-judge court, then we could say that the demand for judge services
in this District exceeded. the available judge resources by 50%. Or
alternatively, if this were a four-judge court, we could say that demand
for judge services in this District could be met using only 75% of
the available judge resources of the District.

Case terminations measured in equivalent judge years are readily
converted into a measure of average judge productivity for each court.
For example, if output were four equivalent judge years for a given
year and the couri had available three full-time judges, the ratio of
equivalent judge years of output to judges available produces an

average productivity of the judges in this District of 1.33; that is,

this court would be producing case-related output at the rate of 1.33

equivalent judge years per actual available judge.
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It is important to emphasize that although this measure is
referred to as judge productiﬁity, it should not be thought of as
measuring the productivity of individual judges. 'Rather it is the
average productivity of all judges available to that court during a
glven year. Consequently, we will use the terms judicial productivity
and court productivity as synonomous’ in this study. Further, our
measure of the number of judges available to a given court includes not
only the regular judges assigned to the court but also the services of
senior judges and wvisiting judges. The procedures used to aggregate
these different categories into a single available judge measure are

algso explained in the Appendix.

Summary of Results:

The following are major findings of the statistical analyses.

Some of these findings are qualified and elaborated on in the subsequent

sections of the paper; these qualifications notwithstanding, the results

are considered to be significant and to add to our empirical knowledge
of the Federal District Court's operating characteristics. The order
in which these findings are listed conforms to their order of presen-
tation 1in the following sections.

1) Judicial productivity in equivalent judge years of output per
available judge has; on the average over all districts, increased by
32% between 1968 and 1974. The measure of available judges includes
actual senior judgé services as well as the services of regular judges.
The contribution of senior judges has been a significant fréction -~
approximétely 10% -- of total évailable judicial services.

2) The increase in average jﬁdiciai output has increased faster than

the increase in available workload over the period 1968-74; as a
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consequence, during this $ame period there has been a decline in the
average case processing time of about 6%.

3) The average demand in equivalent judge years per available judge
over the period also shows a high degree of variability. This measure )
of 'excess demand' ranges from a low of around .4 to a high of around
1.7 (Chart 1). The implication of this variability is that judgeships
are poorly allocated among districts in terms of the district demand
for case-related judicial services.

4) The average productivity per available judge over the period also
shows a high degree of variability among courts. Judicial productivity
per available judge ranges from a low of around .40 to a high of

around 1.7 (Chart 2). The average productivity over all courts is .98
in 1968 and rises to 1.29 in 1974 (Table 2). The determinants of this
variability in productivity is discussed below.

5) In total, the simultaneous effects of productivity and demand
differences in District Courts explain only about half of the variation
in case processing times (court delay) among districts. This strongly
suggests that a complete understanding of differences in court delay
among districts will have to incorpofate factors which are; strictly
speaking, outside the courts.

6) Différences in case process?ng time among District Courts is
explained primarily by the component of demand per available judge
derived from the pending case load at the start of each year. Differ-.
ences in the demand component derived from new case filings per available
judge during a year has no significant effect of differences in pro-
cessing times of qaseé during that year. Differences in court produc-
tivity'also contributé to the explanation for differences in processing

times of criminal cases but not for civil cases.
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7) The results do not, on the average, reflect a strong priority for
processing criminal cases at the expense of civil cases. A high pend-
ing case load demand of civil cases and of criminal cases both tend to
be associated with longer criminal case processing time. And high
pending criminal case loads have no statistically significant effect on
civil case processing time.

8) The most important variable in explaining the differences in pro-
ductivity shown in Chart 2 is the level of demand pressure experienced
by each court., That is, courts showing high levels of productivity per
available judge are also experiencing high levels of dem~nd pressure
per availlable judge. This high level of elasticity of court services
to demand suggests that the number of case-related hours actually
supplied by available judges responds to demand pressure (i.e., judges
work harder, longer, or more efficiently when there is a need to do so.)
The inability to measure actual judge hours of input rather than just
years makes if difficult to isolate statistically and to measure with
accuracy the impact on court productivity of imnovations, such as the
introduction of magistrates.

9) Surprisingly, and counter to expectations, courts which relied more
heavily on trials as disposition methods did not also show lower levels
of productivity. Either the use of trials was not statistically
significant as a factor determining productivity or the use of trials
was significantly and positively related to productivity. This positive
relation was mést frequently found with civil trials; criminal trials
usually had no statistically significant effect on productivity. The
one exception to these results was when changes in productivity in each

court between 1968 and 1974 were related to changes in the independent
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variables between 1968 and 1974, In this instance civil trials were

not significant, but the use of criminal trials was gignificantly and

negatively related to changes in productivity. The magnitude of the
depressing effect of increased trial use on productivity was, howgver,
small,

These results are in sharp contrast to the widely held view that
the continued viability of our court systems is dependent upon the
predominance of guilty pleas to dispose of criminal trials [10]. Chief
Justice Burger has forcefully stated this view.

There 1s another factor, It is elementary, histor-
ically and statistically, that systems of courtg--
the number of judges, prosecutors, and of courtrooms
~~has been based on the premise that approximately
90% of all defendants will plead gullty leaving only
10%, more or less, to be tried. That premise may no
longer be a reliable yardstick of our needs., The
consequence of what might seem on its face a small
rercentage change in the rate of guilty pleas can be
tremendous. A reduction from 907 to 80% in guilty
pleas requires the assignment of twice the judicial
manpower and facilities-~judges, court reporters,
balliffs, clerks, jurors and courtrooms. A reduc-
tion to 70% trebles this demand. [6]

The statistical evidence for the District Courts does not support

this view.
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II, Trends in Court Activity: 1968-74

In describing major trends in court activity it is customary to
focus upon case data, using the number of cases filed as a measure of
demand for court services and the number of cases terminated as a
measure of court ocatput. It is generally recognized that such sums of
raw case data are a very rough measures for several reasons. TFirst,
different types of cases have quite different implications for court
resoﬁrces; second, many civil cases are settled without the need for any
court -action, apart from clerical processing; finally, even within a
given case type there is not a one-to-one correspondence between 'events'
and ‘cases,' To illustrate, in educational institutionsthere is a one-
to-one conversion between number of applications for admission approved
and number of prospective students admitted. There is no such uniform
equivalence between hank robberies committed and cleared and bank
robbery cases filed.  This is because criminal actions are brought
against defendants, not events. A single bank robbery may produce one
or more cases depending upon the circumstances, Thus two Districts
with the same number of bank robberies may have a different number of
bank robbery cases. k

These statistical problems notwithstanding, case data are usually
the only type of judicial statistics readily available. In this study,
however, adjustments are made to the case data to aeal with the first
two of thesé problems. Be weighting cases with the judge time weights,
the case data are made commensurable in terms of judicial resource
implications; the sums thus derived are then measures of thé key couft
resource~--judicial manpower. To adjust for civil cases which are filed

but then subsequently dispesed of without court action, these cases are
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simply omitted from the cases filed data before the weights are applied.
The use of these weights permits more meaningful comparisons of
court activity both over time within a court and between courts. To

such comparisons we now turn.

System Level Activity:

Table ‘1 presents a direct comparison of several measures of court
activity at the system or macro level using both raw case totals and the
equilvalent judge years measure. There is a striking difference in»the
percent increase Irym 1968 to 1974 in services demanded between the
cases filed and these filings in equivalent judge years. The equivalent
judge increase is about 50% higher than the cases filed measure even
though the number of civil cases filed has been reduced by the percent
disposed without court action. A significant difference in the
relative rates of growth of civil and. criminal cases also emerges from
this comparison. Although criminal éctipns remain a relatively small
percentage of District Court activity, the rate of growth over this
period has been very high--almost 10% per year--when measured in terms
of judicial resources, as compéred to about 3% when measured in terms
of case filings. Clearly, the equivalent jﬁdge years measure has quite
different manpower planning implications. |

A comparison of the rates of growth of the services supplied using
the two meésures reveals differences siﬁilar to the comparison of the
services demanded. It is interesting, however, to note the relatively

similar rates of growth of demand and supply when using the same

measure. We shall return to the close relationship between changes

in demand and changes:in supply in Part IV,
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TABLE 1
U.S, District Courtslt Macro Activity Measures, 1968-1974

Services Demanded:

Fiscal Cases Filed: Equivalent Judge Years:

Year: Criminal  Civil Total Criminal = Civil Total
1968 30,363 70,171 100,534 94,2 254.3  348.4
1969 33,223 75,826 109,049 101.2 278.0 379.2
1970 37,757 85,761 123,518 119.3 304.9  424.2
1971 40,821 91,780 132,601 134.0 332.0 466.0
1972 46,372 94,021 140,393 145.6 342.5. 488.1
1973 39,770. 96,341 136,111 157.8 347.6  505.4
1974 36,913 101,288 138,201 155.3 379.6  534.9

Change .

1968-74 22 % 44 7 37 % 65 % 49 % 54 %

Services Supplied:

Fiscal Cases Terminated: Equivalent Judge Years:

Year: Criminal Civil Total Criminal Civil Total
19568 29,149 67,581 96,730 91.0 242.0  333.0
1969 30,261 72,067 102,328 91.1 262.7  353.8
1970 34,687 79,227 113,914 107.2 278.9  386.0
1971 37,299 85,377 122,676 120.6 305.2  425.8
1972 45,545 93,456 139,001 145.2 339.2  484.4
1973 40,701 96,309 137,010 168.8 . 348.0 516.8
1974 38,662 95,509 134,171 159.5 355.1 514.6

Change

1968-74 33 % 41 % 39 % 5% 47 % 55 %

Judicial Resources:

Fiscal Judgeships Judges » Magistrateg
Year: Authorized Filled Available Available
1968 337 319.8 340,9 0
1969 337 326.9 347.8 0
1970 337 320.0 338,06 8.0
1971 397 345.7 367.9 32.0
1972 396 378.4 410.2 79.2
1973 396 383.0 419.0 86.3
1974 396 378.0 408.0 98.2
Change .
1968-74 18 7 187 20 % e

lData are for 90 courts, including the District of Columbia but
excluding the Virgin Islands, Canal Zone, and Guam. The 1973 and 1974
data include the newly created Louisiana Middle District.

2Available judges includes District judgeships filled adjusted for
roving judges, plus net borrowing from the Circuit courts and plus an
estimate of Senior Judge services measured in judge years. The method
employed to make this estimate is explained in the Appendix.

3These are Full Time Magistrate positions that were filled during

.the year.



The bottom panel of Table 1 shows the quantities of judicial
resources available to the court system over the period. The position
of Magistrate was not created, ofkcourse, until 1970, The measure of
judges available is used for the first time in this study. Other
studies of judicial resources use either authorized judgeships or
authorized judgeships filled, although it is not always made clear
which is used. But either measure 1s incorrect if the objective is to
measure productivity of judges. All available judicial inputs should
conceptually be used as the base for computing productivity. TIf the
various measures were numerically similar, as a practical mafter, it
could make little difference in the measures obtained. Table 1 reveals
that this is not the case, however; there are significant differences
betwe;n the three measures., .Thevmost important cause of this difference
is the services of senior judges; this is reflected in the difference
between judgeships filled and judges available. In some years senior
judges' services constituted as much as 10% of the total supply of
available judicial resources. This measures senior judge service

in terms of actual case-related effort rather than assuming that a

senior judgeship filled for one year is’ equivalent to a regular judge- -

ship filled for one year. Such an equivalence would be wrong because

senior judges have essentially complete discretion as to the: amount of

service they supply. The method used to measure senior judge service
in units equivalent to regular judge years is‘éxplained‘in the
Appendix,

The’number‘af judges available is used in Table 2 as a basis for

measuring available workload and judicial produétivity. The produc-

tivity measure provides a qualitative check of the methods used to



compute the case weights and the equivalent judge year unit. If the
total weighted case output in equivalent judge years was a true measure
of judge time expended then this output measure should be identical to
actual number of judge years of case-related input--our measure of
available judges. If these two measﬁres were identical then their ratio
would be exactly equal 1,0. This ratio is, of course, what is shown in
Table 2 as Output in Equivalent Judge Years per Available Judge. In
1968 and 1969 it is equal to 0.98, not exactly 1.0, but so close as to

provide strong confirmation that we are measuring what we purport to be

L5
measuring.

Output in equivalent judge years per available judge is a measure
of judicial productivity averaged over all courts, It has increased
every year since 1969, but at highly variable annual rates. What is
most important is the trend rather than the year-to-year changes. Over
the seven-year,periéd,kproductivity has increased by 32% or nearly one-
third; using unweighted cases disposed per available judge shows an
increase of only 16%. One's assessment of productivity increases over
the period would be substaﬁtially different depending upon which measure

were used, A recent review of improvements in District Court produc-

tivity cites an increase of 22% from 1968 to 1973 using case terminations

- per district judgeship (presumably judgeships authorized, but this is

not made clear) [8, p.19]. The equivalent judge years per availlable
judge measure for this period gives neariy identical results. This
similarity is deceptive, however, bécause‘the ratio of unweighted case
terminations per authorized judgeship‘is conceptually flawed both in
numerator~and in the denoﬁinator; in-this instance, these errors just~‘

happen to cancel rather than reinforce each other.



TABLE 2

U.S. District Courtsl: 'Workload and Performance Measures

Available Workload Output Median Case
per Available Judge:2 per Available Judge: Processing Time
Initial Cases - (Months)
Fiscal  Pending plus Equivalent Annual Cases Equivalent Annual 3 4
Year: = New Filings: Judge Years Change Terminated Judge Years Change - Crim. Civil
1968 540 1.98 — 291 0.98 _— 3.3 12.8
1969 541 1.99 0.5% 289 0.98 0.07% 2.7 12.6
1970 629 2,28 14.6% 332 1.12 14.3% 3.5 11.8
1971 616 2.30 0.9% 324 1.13 0.9% 3.1 10.8
1972 612 2.24 -2.67 333 1,15 1.8% 3.8 9.9
1973 609 2.30 2.7% 323 1.20 4.3% 4.1 12.5
- 1974 655 . - 2.53 10.0% 339 1.29 7.5% 3.9 10.6
Change

1968-74 217 o 28% - 16% 327 —— 18% -17%

1Data are for 90 courts, including the District of Columbia but excluding Virgin Islands, Canal
Zone, and Guam. The 1973 and 1974 data include the newly created Louisiana Middle District.

2 ‘ ‘
Available workload is the weighted sum of cases pending at the start of the year plus new
filings during the year.

. Available judges includes District judgeships filled adjusted for roving judge services plus net
borrowing of District Courts from Circuit Courts plus Senior Judge services measured in judge years.
The method employed to make this estimate is explained in the Appendix.

3Source: Administrative Office of the U.S. Courts, Annual Report Table D6 - includes District of
Columbia. ; , ;

4Source: Administrative Office of the U.S. Courts Annual Reports, Table C-5, excludes cases
disposed of without court action.

_g"[...
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Although the increase in output over the period is impressive,
court delay may still be increasing if demand for court services is
growing even faster. The available workload measure provides a composite
index of the total demand. This total is composed éf the backlog of
cases pending plus the annual inflow of new cases. Either one alone
would not be a true measure of demand or available workload during a
given year. Cases pending is too high a measure because undoubtedly
many of the cases pending are already partially processed at the start
of the year., Similarly, new filings is too high a measure because many
of these will carry over into the following year. Nearly half of the
civil cases take longer than a year to complete, ‘As a compromise,  the
sum of cases pending at the start of the year and new cases filed is
used. However, since this is an approximation, it is more accurately
referred to as an index rather than an absolute measure.

Like judicial productivity, this index shows a high year-to-year
variability‘including even an absolute decline in 1972, . The trend
change over the seven year period is an inérease of 28%, or slightly
less than the productivity increase of 32%. These changes indicate that
the increase in productivity is running slightly ahead of the increase
in workload., The changes in median case processing times may be com-
pared with this result, Although the percentage change in the median
time for criminal defendants has actualiy risen by the same percentage

that the civil median time has decreased, if one recognizes that the mix

of cases in the Federal Courts is about 30% criminal to 70% civil, a

weighted average shows an overall decline in median processing time of

about 6%. This improvement is consistent with productivity increasing

faster than the available workload index.
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District Court Level Activity:

As is often rhe case, average behavior conceals a diversity of
behavior of the individual units which can be more important than the
average, .While averages may highlight important trends, they offer
little scope for explaining the source of these trends. To illustrate
this varilability as it applies to District Courts, the demand in equiva-
lent judge years per avallable judge for ‘each court in each year from
1968 to 1974 is plotted in Chart 1, and the similar measure of output
is plotted in Chart 2. If each court could dispose of cases using
exactly the judge time implied by the case weights, and if judges were
made avallable to each court in precisely the number to provide this
judge time, then each court's demand for services per available judge
would fall along the 1.0 line in Chart 1., The actual data quickly
establigh that‘these conditions are not met; rather, the data reveal
that the availability of judges diverges substantially from the demand
for services as reflected in our measure. Some courts, such as #6, #23,
#51, and #80, have a consistent excess demand relative to their judiecial
resources; while others, such as #13, #68, and #77, appear to be over-
gupplied with judicial resources relative to the demand for their
gervice. And, finally, a substantial number fall close to 1.0, or have
judicial resources closely balanced with the demaﬁd for their services,

It should he noted, however, that the level of case demand is not
the only factor to be considered in judging the appropriate number of
judges required. As an example, another factor would be the geographic
size of the District, The same level of case demand distributed over
Montana would absorb more total judge time than the identical cases
spread over Delaware. Other factors may also be relevant, but the

development: of a theory of allocation of judgeships is the subjéct of



CHART 1

Demand for Judicial Services by District Court: 1968-74
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another sgtudy.

The supply of judicial services, or average judge (court) produc-
tivity, in Table 2 shows a gimilar dispersion similar to that of Table 1.
If (i) the actual average judge time required to dispose of each given
type of case was identical in all courts, (ii) if there was a sufficient
case load to keep all available judges busy, and finally (iii) if all
judges spent the same number of hours per day on case-related activity,
then our observed output measure for each court would fall along the 1.0
line in Chart 2. Since this is obviously not the case, one or more of
the above assumptions 1s not met in practice, In Part IV the deter-
minants of this variation in court productivity is systematically
explored,

Several interesting points are revealed by Chart 2, First, there
are some courts with productivity consistently and substantially higher
than the average. Among these are #23, #35, and #51. Conversely,
several courts exhibit consistently and substantially lower productivity
than the average -- #13, #68, and #77. It is noteworthy that the courts
exhibiting extreme values of productivity are the same courts we noted
earlier exhibiting extreme values of demand per available judge. For
the courts with the low values it appears that assumption (ii) should
be questioned, TFor the courts with the high values, assumptions (1)
and/or (iii) should be questioned, Finally, many of the courts do
cluster around the 1.0 line; for these courts the above assumptions
geem to be reasonably met. It further suggests that our absolute
measure~~judge hours and equivalent judge years--do approximate actual

performance.
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JIT. Court Delay

As wasg noted earlier, very little empirical work exists on the
causes of court delay, and the work that does exist is based upon case
studies of specific courts. These studies usually analyze case process=
ing time (court delay) in terms of the various procedural steps and
explore the determinants of the delay at each step. Even to collect
the data for such a 'micro' approach in the ninty District Courts, or
aven a significant number of them, would require an enormous amount of
regources, The approach taken here is, therefore, quite different,

The large number of courts can be an advantage as well as a disadvantage
if a different methodology is adopted. If these courts are basically
similar (e.g., use the game rules of procedure, except with regard to

characteristics which can be identified and quantified, such as court

size), then multivariate statistical analysis can be used to determine
whether differences in characteristics of interest, such as case
processing time, are systematically related to differences in these
other observable and quantifiable characteristics, Since each court is
then represented by only a small set of characteristics with the primary
focus being on the court system, this may be called é 'macro’ apéroach.
Boﬁh the micro and macro approaches have unique advantages and limita-
ticnﬂﬁ to advance oﬁr knowledge of court behavior Both must be used.

| In Charts 3 and 4 the median case processing times of criminal
and civil cases for each court are plotted for each year from 1968 to
1974. The terminal years are plotted with different symbols to permit
a vough indication of how these processing times have changed over this

period, The eriminal data should be viewed with two points in mind:
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('0' = 1968; +' = 1969-73; 'A' = 1974)

Civil Case Precessing Time in District Courts: 1968-74
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first, the data are medians, which means that half of the defendaﬁts
took longer to process than the value shown. Thus in certain courts
(#11, #13; and #14), over half of the defendants processed had their
charges pending over a year, This may be contrasted to the six~month

standard that must be achieved within four years under the Speedy Trial

Act of 1974 for all but exceptional cases. The second point regarding

these data is that no adjustment has been made for delays caused by
the defendant being a fugitive; such an adjustment would produce low:r
values and make these data more meaningful,

The civil data in Chart 4 refer only to those cases which were
disposed by court action; cases which were filed but settled without
any court action are excluded. Thus all cases included did have some
active involvement of the court, This adjustment may, however, be
responsible in part for the fairly high year-to-year variability within
many of the courts. The average delay declined from 14.1 months in
1968 to 11.8 months in 1974, but many courts experienced an opposite
pattern--a substantial increase in processing time, It is this inter-
court difference which the subsequent statistical analysis attempts to

explain,

Statistical Model:

We have pointed out earlier that court processing time and court
productivity are analytically related variables; with given levels of
demand and court resources and other factors equal, courts which are
more productive would also have shorter processing times. But because
other factors are notklikely to be equal; the two aspects of court

behavior shduld not in practice be viewed as identical. Strictly

spéaking, court productivity refers to the effectiveness with which
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a court can apply its resources to meet specific requests for service.
For example, how much judge time, courtroom time, and juror time is
used to conduct the average trial is an aspect of court productivity.
A court has primary control over all of these inputs, and thus should
be held accountable for their effective utilization.

The average case processing time of courts, however, involves
additional factors which are not strictly under the court's control,
The most important of these factors are the professional legal inputs:
members of the private bar, public defenders, and U,S. Attorneys. Con-
sequently, a properly-designed study to explain differences in court
delay should include these legal inputs and hypotheses specifying their
behavior as well as court behavior. To include these other factors,
important as they may be, is, however, beyond the scope of this study.

Differences among courts in criminal and civil c¢case processing
time are thus hypethesized to depend primarily upon the level of demand,
criminal and civil, experienced by each court relative to the quantity
of ju&icial resources available, and the productivity of these judicial
resources, ' The specific means employed to measure each of these
variables and their hypothesized relation with processing time are
explained in turn.

Judicial Productivity: The measurement of this variable is com-

plicated by a lack of data on the allocation of available judicial
inputs between criminal case proceséing and civil case processing.
Theoretically, one would expect criminal delay to be dependent upon
the court's productivity in criminal cases, and civil delay to be
dependent upon civil case processing productivity. However, it is not

possible to formulate 'true' criminal and civil productivity measures.
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Although output can be divided into criminal and civil categories, it

is not possible to know independent of this output mix how the availéble

judicial inputs were allocated between these two types of cases. Because

of this data limitation, both criminal and civil productivity is measured

by the ratio of each type of output to total available judicial inputs.
We hypothesize that for given levels of demand, the more productive

a court is, the lower will be the average processing time.

Demand for Court Services: In each equation criminal and civil

demand are measured separately. Since courts process both types of
cases with the same resources, the demand pressure of each class of
cases may aﬁfect the allocation of court resources between these two
classes and thus the processing time. Therefore, both types of case
demand ‘are included as independent variables in the criminal delay
equation and in the civil delay equation., Further each demand has two
components; cases pending at the start of the year and new cases filed
during the year. Both compeonents of demand are measured indépendently
for criminal an& civil classes, Thus we héve four demand variables in
each delay equation.

We have no a priori hypotheses as to how each of these demand
variables is related to either deléy variable, since this relationship
will depénd upon the internal priorités set by the court in how it
allocates its resources to meet these competing demands, If, for
example, the court's judicial resources were completely specialized
into 'criminal judges' and ‘civil judges', then criminal demand would
have no effect on civil case processing time and vice-versa. ‘Alterna-
tively, if criminal demand were given absolute friority on court |

resources, civil delay should be positively related to criminal demand.
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The heavier the criminal demand, the more court resources would be
diverted from civil cases, and thus the longer it would take to process
civil cases.

These relationships are formally expressed by the fcllowing

equation:

CRMEDIAN b0 + b1 (CVOEQJ/J) + b2 (CROEQJ/J) + b3 (CVDEQJ/J)

+ b4 (CRDEQJ/J) + bs (CVPEQJ/J) + b6 (CRPEQJ/J)'+ e

Where: CRMEDIAN = the median time to process of criminal defendants

from case filing to final case disposition

CVOEQJ/J

civil cases disposed by court action during the
current year in equivalent judge years per
available judge

CROEQJ/J = criminal cases disposed in equivalent judge years
per available judge

CVDEQJ/J

civil cases filed during the year in equivalent
judge years less an estimate of cases that will
be disposed without court action per available judge

i

CRDEQJ/J = criminal cases filed during the year in equivalent

judgeships per available judge

|

CVPEQJ/J = civil cases pending at the start of the current
year less an estimate of cases that will be
disposed of without court action in equivalent

judge years per available judge

CRPEQJ/J = criminal cases pending at the start of the current

year 1n equivalent judge years per available judge
e = the residual effect of all other factors
A similar equation is dsed for the median .civil case processing time,

CVMEDIAN.
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Statistical Results:

The results of estimating the criminal equation are reported in
Table 3, The equation explains slightiy over half of the variability
in criminal processing time among the districts. The pending criminal
cases per available judge variable carries most of this explanatory
power,

The productivity variables have the anticipated negative sign -~
i.e., the more productive districts have shorter processing times. Only
the criminal productivity, however, is statistically significant for most
years, The quantitatively stronger relationship of criminal productivity
to criminal delay is to be expected, since it implies that increases in
criminal productivity, holding constant civil productivity, will reduce
criminal case'processing time. But increases in civil productivity,
holding constant criminal productivity, will have little effect on
criminal processing time. " The size of the crimindl coefficient is
stable until 1973 and 1974, One possible explanation of this change

in size is the effect of the introduction of district plant to insure

prompt. disposition of criminal cases. If these plans in fact produced

akstructural change in the operating characteristics of district courts,
we would expect this to effect our estimates, The decline in the size
of the coefficient in 1973 is éonsistentﬁwith such a structural change--
a decrease in criminal delay independent of changes in productivity.
The jump in the size of the 1974 coefficient is consistent with a
further average decline in criminal delay in spiﬁe‘of the‘absolute fall
in the number of available judges as was shown in Table 1,

Changes in the level of:demand from current case filings per

available judge had no significant effect on criminal delay of cases



TABLE 3

Median Processing Time of Criminal Defendants: Regression Results - Annual Cross-sections
(t-ratios are shown in parentheses)

Independent
Variables: 1968 1969 1970 1971 1972 1973 1974
Constant 3.950 3.825 3.901 4.552 4.465 4.868 7.167
(10.07 )** (8.41)%* (6.83)%* (7.09)%* (7.80)%% (9.30)%* (8.41)%
CVOEQJ/J 1.137 0.121 -0.850 -0.017 -0.622 -0.717 -3.830
(0.65) (0.07) (-.47) (-0.01) (~.52) (-.77) (-2.84)%%
CROEQJ/J -3.013 -8.937 -7.798 -7.385 -7.735 -4.635 -10.559
(-0.91) (~2.52)% (-1.95) (-2.03)% (~2.27)% (-2.12)%* (~2.85)%%
~ CVDEQJ/J -2.197 -1.170 0.350 -1.586 -0.787 ~1.269 1.215
(-1.51) (~0.76) (0.23) (~1.29) (~.94) (~1.34) (1.43)
3
: )
CRDEQJ/J -5.770 ~2.542 -2.269 -3.374 -0.122 -2.158 1.642 ©
(-2.14)% (~0.80) (-.59) (~0.99) (-.04) (~1.20) (0.60)
CVPEQJ/J 0.523 1.088 1.842 1.917 1.888 1.806 1.108
(1.04) (2.02)% (2.87)%* (3.07)*% (3.18)%* (3.42)%* (2.12)*
CRPEQJ/J 20.16 19.161 15.570 15.179 9.897 10.254 8.952
, (9.29)%% (8.29)%* (7.81)%* (7.32)%% (5.90)%% (6.50)%% (3.89)%*
Adjusted R .59 .56 .56 .53 47 .57 .38
Districts = 90 90 90 90 90 90 90

* gignificant at 5% level

*% gignificant at 17 level
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disposed during the current year., The effect of changes in current
filings may, however, be delayed until the next year, If so, this will
be picked up by the pending case load.

The pending case load--both criminal and civil--ha& significantly
positive effects on criminal delay in every year but one. This is
consistent with the assumption that there is a resource comnstraint
operating in the courts, but with a lag, and no strong priority in
favor of meeting one case demand at the expense of the other, Heavier
criminal or civil pending case workloads per available judge result in
longer criminal delay when productivity is held constant. The higher
quantitative impact of the criminal pending load on criminal delay
implies, again, that typically courts give no strong priority to criminal
demand at the expense of civil.

The results of estimating the civil delay equation, which is

~reported in Table 4, shows an overall level of explanatory power similar

to that achieved by the criminal equation; however, the relationships

of the individual variables to delay #fe more mixed., The effect of

higher productivity is not uniformly negative; in some years_higher

court prdductivity has a sigﬁificant positive relationship to.differences

in civil delay, and in other years a significantly negative relationship.
Further, current case filing demand, in contrast to the criminal

equation, does show a significént relationship to civil delay; this

relationship is negative‘eﬁcept for 1974. It is paradoxical that

higher current case filings should tend, on the average, to be associated

with 1ower civil delay. We will return to this paradox 1atér.
The'peﬁding case load gives a result similar to that found in the

criminal equation: each statistically significant relation is positive



TABLE &

Median Processging Time of Civil Cases: Regression Results - Annual Cross-sections
{t~ratios are shown in parenthesas)

Independent
Varizbles: 1968 1969 1970 1971 1972 1973 1974
Constant 15,552 15.11 11,681 14,337 12.658 13.173 14.581
. (12,00 )% (10,94 )%* (9.99)%F (10,83 )% (10.82)%% (12.77)%* (10, 10)**
CVOEQJI/J -6.328 -4.661 9,515 ~2.637 -7.303 4,057 -11.048
(-1.09) (-0.92) (2.55)% (-.83) (-2.99)%* (2.20)% (-4, 84 )%
CROEQJ/J ~12,454 ~7.808 -22,763 7.638 -3.404 ~11.616 -3.60
; (-1.14) (-0.72) (=2.79)%% (1.02) (-.49) (~2.70)%% (-.57)
CYDEQJ/J -12.136 -15.68 -19.364 ~7.911 ~4,799 -15.021 2.880
: ' (-2,52)% (-3.37)%* (-6,23)*%* (=3.13)** (-2,83)%* (-8.06)** (2.00)*
. L
CRDEQJ/J 5.150 -3.412 15,132 -12.867 -1.362 7.287 -0.788 i?
(0.57) (-0.36) (1,92) (-1.83) (-.22) (2.06)* (-.17) ‘
CVPEQJ/J 15.656 17.93 11,983 8.578 12.010 10.627 6.272
(9.44)%* (10,97)** (9.12)%% (6.66)%* (9.90)%* (10,20)%x (7.06)%%
CRPEQJ/J 8.068 15.129 . 6.787 3.211 1.945 2.582 -0.794
’ (1.13) (2.16)* (1.66) (0.75) (0.57) (0.83) (-.20)
Adjusted ®? .59 .66 ' .62 42 .58 .66 .45
Districts 90 90 90 90 90 90 90

* gignificant at 5% level

%% significant at 1% level
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with the civil load having a much larger coefficient, than the criminal.

The impact of the criminal load, however, is statistically significant
in only one year.

These mixed results notwithstanding, some patterns do emerge from
the analyses. First, the pressure of demand on available resources is
a significant determinant of delay, but primarily demand in the form of
pending case load rather than the level of current case filings.
Second, higher court productivity is associated with shorter delay in

criminal cases but there is no similar consistent relationship with

civil cases. Third, courts do not appear to assign an absolute priority

to either civil or criminal cases, This is reflected in the fact that
pending case loads of both types of cases have a positive effect on
both criminal delay and civil delay. If, for exampie, criminal cases
were given a strong priority, one would not expect high civil pending
case loads to be associated with longer delays in prodessing criminal
cases as the results show. But one would expect high criminal pending
case loads to be associated with ionger civil delay; the results shoﬁ
no statistically significant'association.

Although the results obtained do establish the importance of
resource constraints, much is left unexplained. In particular the
erratic effebt of producﬁivity on civil delay and the modest overall

level of explained variance in all the equations raise important

questions regarding the specification of the model. Some reasons for

these unsatisfactory results may be conjectured. One problem mcst

“certair ly is the long lags in processing of civil cases; median processing

times of over a year are very common as is shown in Chart 4. Over

half of the civil cases terminated by court action will take more than
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"a year to dispose of, Lags are introduced in the equations only very

indirectly via the pending case load variable, A second source of
diffleulty may be caused by the exi;tence of feedback effects in the
system from court delay to method of settlement. This would seem par-
ticularly important in civil cases. A very long delay in achieving
settlement by some form of court action leads to more settlements with-
out court action. 'This possibility is not directly incorporated into
the equations, but since the civil equation deals only with cases
disposed by court action, such a feedback may have an indirect effect.
Although both of these explanations are still conjectural, théy point
te ways in which further research may add to our understanding of why

delay differs so much among courts.
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IV. Determinants of Court Productivity

As an analytical approach, it is useful to view the District Court
system as a publicly-owned multiplant enterprise producing, on demand,
a service--the adjudication of disputes between private parties or
between private parties and the state. As with any other enterprise,
its capacity to supply the services demanded is depeﬁdent upon the amount
of inputs at its disposal, the allocation of inputs among the producing
units, and the skill and efficiency of management in selecting the
best technology and utilizing available resources to the fullest extent
possible,

It is the purpose of the analysis in éhis section to specify -and
measure the relatiaonships that link differences in productivity--output
per unit of imput--among the courts to differences in the amounts of
selected inputs available, selected differences in 'technology', and
qualitative differences in output produced; in Short, to estimate a
simple 'production function' applicable to the District Cburts. Courts,

like other service-producing institutions, present special prbblems in

“estimating their production functioms. First, the product or output

services, is inherently more diffiCult‘to measure than output of
physical products, Further complicating this measurement problem,
output is not a single service but rather a collection'of‘services~—
different tyﬁes of disputes. ‘Fortunately, the use of weighted case
terminations offers a workable solution to both of these proplems.

One other conéeptual aspect of the 'produéﬁ' fequires comment, We
assume that output is of uniform quality among all courts and yithin
a given court over time. To illustrate, a criminal case terminated

by a negotiated guilty plea is assumed to be identical in quality to a
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criminal case terminated by jury trial. These two cases may, however,
have gignificantly different implications with regard to the amount of
gourt resources absorbed by each in processing them. Measuring the
implications of these different resource requirements on court produc-
tivity is the central concern of this analysis.

Other complications arise in specifying and quantifying the
relevant inputs. Courts clearly utilize a wide range of inputs, includ-
ing physical plant--courtrooms and offices--and a variety of specialized
personnel to produce court services, To deal with this problem of
multiple inputs, we assume that courts utilize a fixed coefficient
production function; that is, we assume the key input, judge time, is
comﬁined in fixed proportions with the other required inputs. We
aggume further that the available supply of judge time is more limited
than any other input, These are powerful simplifying assumptions since
they permit the estimation of a production function by measuring orly
the judge time input; the other inputs béing assumed present in con-
gtant proportions. WNevertheless, these assumptions describe with reason-
able accuracy the general organizational pattern of District Courts.

When new judgeships are created, the bundle of supporting inputs,
e.g., secretary, court‘repoiﬁer, chambers, etc., are also provided in
fixed proportions to the mnew judgeships. Further, under the individual
calendaring system, each judge operates largely independently of 6ther

judges; consequently, there is no direct inderdependence among judges

“in the production process.

Statistical Model:

~ The dependent variable is average judge productivity, or, alter-

natdvely, average annual output per judge, in each District Court.
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This variable, which is plotted in Chart 2, shows a considerable varia-
tion among the courts, It is the purpose of this model to account for
as much of this variation as possible with the following specific
characteristics of each court in a multiple regression equation.

Size: One obvious difference between District Courts is size.
Table 5 gives the size distribution of the courts in the sample for 1968
and 1974 using the number of authorized judges as the size measure;
although over 70% of the courts in 1968 (70% in 1974) have fewer: than
five judges, the remainder of the courts are distributed over a much
wider range of sizes,

In other production activities, the existence of economies or
dis-economies of scale can significantly affect productivity. As size
increases, opportunities for greater specialization arise and the effect
of indivisibility of certain inputs has less of an impact, For example,
if judges can only be added to courts in whole units, this will affect
the average productivity more in small courts than in large. If a

small court needs slightly more tham one judge, then adding a second

 judge will reduce average productivity to almost one half the prior

figure until the amount of court business grows sufficiently to utilize
fully the second judge. In contrast, if a court has ten judges, and
needs slightly more than ten judges, then adding the eleventh will
reduce average productivity by only about 10% even if the eleventh is
initially completely idle,

Size can &lso c¢reate the need.for more administrative effort to
coordinate the increased inputs. If the required administrative inputs
grow faster than cése-related inputs, this can reduce productivity as

size increases. The forces generating economies of scale may, of course,
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TABLE 5

Distribution of District Courts by Number of
‘ Authorized Judges

Number of Number Cunmulative Number Cumulative
Authorlzed Judges in 1968 Percent in 1974 Percent
1+~ 1.9 15 17 % 12 13 %
2 -~ 2.9 32 52 % 26 42 %
3~ 3.9 15 69 % 18 62 %
4 ~ 4.9 9 ' 79 % 10 73 %
5« 5.9 5 84 7 5 79 %
6 ~ 6.9 1 85 % 5 84 7%
7~ 7.9 2 87 % 2 87 %
g8 ~ 8.9 5 93 7 2 89 %
9 -9.9 1 94 % 3 92 %
10 ~10.9 2 94 7
11 -11.9 1 96 7% 1 96 %

12 ~12.9
13 ~13.9 1 97 % 1 97 7%
14 ~14.9 1 98 7%
15 -15.9 1 99 % ‘ 1 98 %
16 ~16.9 1 99 %
17 ~17.9
18 ~18.9
19 ~19.9 1 99 7
20 -20.9
24 =24.9 1 100 %
27 "‘27&9 —— — 100 %
Total Courtsl 90 91

1

Includes the District of Columbia, but excludes Virgin
Islands, Canal Zone, and Guam
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be just balanced with those generating dis-economies of scale, resulting
in no net change in productivity from changes in size. Consequently,
there is mno theoretical basis for predicting the effect of court size on

court productivity; it is an empirical matter.

Demand Pressure: If each court (judge) had a well defined 'capacity
output' and demand was always at or above this capacity, then further
increases in demand would not be expected to affect output and: produc-
tivity, Neither of these assumptions, however, seems uniformly applicable
over all courts for all years in the study, The excess demand data
showed that some courts frequently had idle capacity. Further, the
concept of ‘'capacity' as applied to courts and to most other production
units 1is not a precisely defined level of output that is reached when
some key input-~such as physical plant or judges--is fixed. Rather, it
is more reasonably thought of as a range of output over which the ability
of the production unit to meet additional demand declines rapidly. 1In
a market environment, an increase in output to capacity would result in
aysharp rise in unit costs,

Qur objective is to measure sources of differential productivity
among courts which are all close to capacity. To allow for the existence
of idle resources and the bias in results that this would cause, a
measure of demand pressure is introduced. This variable is the available
workload in equivalent judgé years per available judge in each court,
Available workload is constructed by weighting the sum of cases pending
at the start of a given year and the cases filed during the year, If
all courts were at capacity, this variable would have little impact on
output and productivity.  However, if idle,resourées were present'inv

most courts, an increase in available workload, or demand pressure;



-39-

would be positively related to output and 'productivity' as we measure
it. An increase in outﬁut through utilizing idle resources should not
be confused with an increase in true productivity; it is the determinants
of the latter which we seek to measure,

Use of Trials: Our measure of output aéSigns a fixed weight of

judge hours to all cases terminated of each type regardless of the
method of termination. Terminating a case by trial may be expected, of
course, to command more judge time than disposition at a pre-trial
stage., The widespread use of plea bargaining in criminal cases is
attributed to the lack of resources'necessary to use trials for any by
a small percentage of cases. To the extent that the use of trials
differé among coufts or within any court overtime, this should produce
differences in court productivity as we have measured it,

To test this impact of trials on productivity, two measures of
the use of trials were introduced. The first measures the percent of
criminal defendants whose cases were terminated by trial and the percent
of ¢ivil cases terminated by trial among all civil cases. terminated by
gome form of court action. Cilvil cases settled without any court action
were excluded, Because the civil/criminal mix of cases also differs

significantly among courts, these percents were each weighted by the

reépective proportions of clvil output and criminal output of the court

in question. To use the percents without weights wbuld imply that the
same effect on overall productivity would exiét for a court ferminating
two criminal cases--one by trial--and a court terminating 1,000 criminal
cases~=500 by trial.. The weighting thus adjusts for such differences

in resource implicationg when the percentage use of trials is the same.
The alternative measure of trial activity was the averége'number of

trial days reported by the judges in each court.
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If trials, on the average, absorb significant amounts of court
resources, then both the weighted trial termination-percentages and the
trial days per judge should be negatively related to court productivity.

Civil/Criminal Case Mix: Although the case weights are expected to

allow for the effect of differing case mixes among courts, the criminal/
civil case mix is also introduced to see if civil or criminal cases as

a group also affect productivity, Such an effect may result if economics
of scale operate differently for civil cases than criminal cases or if
there exist factors uniquely related to either of the two classes of
cases. One‘such factor is the administrative requirement that District
Courts 'give priority to the processing of criminal cases.

Indigent Criminal Defendants: During the last few years the right

of indigent criminal defendants to have counsel has become mandatory.
Further, this requirement has led to the establishment of Federal Public

Defender organizations in many Districts. This variable is introduced

to explore the possible impact of the type of counsel on judge productivity.

Places of Holding Court: A great many District Courts hold court

in several places within their districts. We hypothesize that this
geographic dispersion of court activity will.reducé productivity because
of the loss of judge time spent traveling and because the geographic
dispersion of court resources would operate against ‘economies of scale.
Consequently, we expect a negative association between productivity and
the number of places where court is held.

Magistrates: One of the recent innovations in the District Coﬁrts
specifically designed to iﬁcreasé productivity is the creation of the
position of Federal Magistrate, The magistrates not only replaced the

Commissioners, but the position was delegated considerably expanded
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authority over the range of court business they could conduct. By con-
ducting preliminary hearings and other such procedures, the magistrates
free District Court judges to concentrate on the subsequent phases of

case activity. To measure the impact of magistrates on court productivity,
the number of full-time magistrates per available judge is introduced

ag a variable for each year since 1970, when the first magistrates were

appointed,

Statistical Results:

It was necessary, because of data availability, to formulate
several equations which differed slightly. The analysis of the results
obtained from these original equations suggested further analysis using
only selected courts. We have two alternative ways of measuring trial
activity, and each of these two equations is estimated both with the
maglstrate variable and without this variable, since it did not exist
prior to 1970. This gives four equations to be estimated. The court
samples include annual cross-sections of all courts, pooled samples of
several years' data, and selected groups of courts. To facilitate the
intexpretation of the results we shall consider the basic equation to
be the following:

The basic data are annual observations by District Ceurt.

(L) JOEQJ o
_ JAVAIL ~— 0

+ b4 (CV% TRWID) + b5 (CR% TRWID) +-b6 (% DEFWAC)

+ bl (JAVAIL) + b2 (JAVAIL)2;+ b3 (WEQJ/JAVAIL)

+ b7 (#PLHLDCT) + e



-
Where: OEQT average output in equivalent judge years per available
JAVAIL . .
judge in each court
JAVAIL = the number of judge years available to each court for
each year
, 2
(JAVAIL)" = the square of JAVAIL
(WEQJ/JAVAIL) = the available workload per available judge, to be
interpreted as an index of demand pressure on each
court
CV% TRWID = number of civil cases disposed by trial as a percent

of all civil cases disposed by court action; this
trial percentage weighted by the proportion of civil
outpuf to total court output
CR% TRWID = number of criminal defendants whose cases were ter-
minated by trial as a percent of all criminal
defendants whose cases were terminated; this trial
percentage weighted by the proportion of criminal
output to total court output.

% DEFWAC = percent of criminal defendants whose cases were
terminated with assigned counsel.
PIHIDCT = the number of locations where court was held in each

District

e = the residual effect produced by all other factors

Equation (2) adds the number of magistrates per available judge,
MAG/JAV, to the other variables in equation (l). Equation (3) replaces
the two weighted trial percentages in equation (1) with the number of
trial days reported per available judge, TRD/JAV, Finally, equation
(4) adds the magistrate variable to equation (3).

Table 6 contains the estimates of equation (1) and (2) using annual
cross~section data for each year from 1968 to 1974. In each year, over
sixty percent of the court o court variation in output is explained
by £he characteristics of each court that we have measured, raﬁgiﬁg

from a high of 86% to a low of 61%.
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Two variables measuring linear and non-linear economies of scale
as measured by number of judges give’mixed results; the linear Eerm is
gignificant and positive for three of the years and the non-linear term
is significant and negative for the same three years. This implies that
factors producing economies of scale initially dominate, but as scale
continues to increase, factors producing dis-economies of scale
ultimately dominate., This crossover point was at 19, 16, and 21 judges,
respectively, in 1970, 71, and 72 in equation (1).

The demand pressure index was positive and strongly significant in
all of the years, It is so significant as to imply that most of the
explanatory power of the equation is contributed by this factor.
Surprisingly, the use of trials had little effect on court productivity.
Criminal trials were never significant and the use of trials in civil
cases had a significantly positive relation with productivity. = These
results are.quite couéter to expectations which predicted that courts
which used trials more than average would--other things equal--experience

lower productivity. The use of trials in criminal cases had no effect

on productivity and the use of trials in civil cases tended to be

positively related to court productivity. A possible explanation for
the lack of influence of criminai trials is the relatively small amount
of criminal business conducted in the average District Court., The
average size of criminal trial weight is only about 30%, with many
gourts having an even lower figure. The positive relation of civil
trinls with productivity is more difficult to understand. One explana-
tion, which at ﬁhis point is only a conjecture, is that when the judges
in a ¢curt'usé trials as a matter of course rather than the exception,

this imposes a pressure on attorneys to settle quickly if they feel
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TABLE 6

Average Judicial Productivity: Annual Cross-section Estimates

{(t~ratios shown in parentheses)

Independent Eq. (1)
Variables: 1968
Constant .09159
(0.44)
JUDAVAILL -.00649
(-.53)
JUDAV#%2 -.00018
("' . 32)
WEQJ/JAV 42457
(20.37) %%
CVZTRWID .00039
(0.20)
CRZTRWID .01075
(1.39)
TRD/JAV e
CVEQ/TEQ -.16123
(‘- ] 84)
%DEFWAC .00149
(1.23)
PLHLDCT .02344
(2.12)*
MAG/JAV —————
Adjusted R? L84
Districts 90

Eq. (1)
1569

. 30265
(1.51)

.01235
(0.87)

-.00111
(-1.57)

.41875
(16.64)%*

.00060
(0.32)

.00430
(0.55)

— o i e s

90

Eq. (1)
1970

.20728
(1.12)

.03307
(2.61)*

-.00171
(-2.86)#*

.43069
(20,79) %=

. 00420
(2.10)*

.00136
(0.18)

e et et S

-.60781
(~3.4D) %%

.00208
(1.82)

.03323
(3.09) **

LTS —

.86

90

Eq. (1)
1971

-.11157
(~.60)

.03394
(2.46)%

-.00208
(-2.81)*#

.45300
(17.28) %%

.00590
(2.50) %

.00752

e )

-.40750
(~2.21)%

.00362
(2.76) **

.03879
(3.26)*%

.79

90

* significant at the 5 Z level

%% gignificant at the 1 Z level
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TABLE 6 (Continued)

Average Judiedial Productivity: Annual Cross-section Estimates
‘ (t-ratios shown in parentheses)

Independent Eq. (1) Bg. (1) Eq. (1)
Variables: 1972 1973 1974
Congtant .34270 .,08687 .37551
(1.52) (0.36) (1.64)
JUDAVAIL 04173 .00878 .00253
(3.01)** (0.67) (0.20)
JUDAV#%2 -.00205 ,000002 .00001
(~3.02) %% (0.00) (0.03)
WEQJI/JAV 39385 .38033 .32956
(13.19) *# (11.62)%* (11.42) %%
CVZTRHTD .00731 .00577 .00125
(2.48)% (1.51) (0.31)
CRETRWTD ~.00212 ~.00020 .01166
TRD/ JAV LR .
CVEQ/TEQ -.60967 ~.22554 ~.18315 .
(=2.79) %% (-.85) (=.70)
%DEFWAC ,00150 .00359 -.00018
PLHLDCT ,02332 .03776 .04323
(1.81) (2.70)%* (3.04) %%
MAG/JAV e S——— —
Adjusted B> .69 .62 L6l
Districts 90 ’ 91 91

* sgignificant at the 5 % level

% significant at the 1 % level
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TABLE 6 (Continued)

Annual Cross-section Estimates

(t-ratios shown in parentheses)

Independent Eq. (2)
Variables: 1970
Constant 22748
(1.22)
JUDAVAIL .02995
(2.30)*
JUDAV#**2 -.00158
(-2.58)*
WEQJ/JAV . 42694
(20,31) *%
CVZTRWTD .00391
(1.94)
CRZTRWTD . 00004
(.006).
TRD/JAV ~ —=——mm
CVEQ/TEQ -.58999
(=3.28)**
ZDEFWAC .00187
(1.60)
PLHLDCT .03384
(3.14) %%
MAG/JAV .23470
(1.03)
Adjusted R2 .86
Districts 90

Eq. (2)
1971

-.09424
(-.50)

.02958
(2.02)*

-.00185
(-2.37)%

44437
(15.96) **

.00574
(2.43)*

.00673
(0.93)

-.39107
(-2.11)%*

©.00347
(2.63)%

.03947

(3.30) %%

.16778
(0.92)

.79

90

* gignificant at the 5 % level

%% significant at the 1 % level

Eq. (2)
1972

.37736
(1.67)

.03810
(2.69)%*

-.00190
(~2.75) %%

.38362
(12.39)**

.00724
(2.46)%

-.00329
("" . 33)

-.61050
(~2.81) %%

.00128
(0.77)

.02143
(1.65)

.12315
(1.20)

.69

90

Eq. (2)
1973

.09419
(0.39)

.00780
(0.57)

.00003

.37770
(11.00) **

.00587
(1.52)

~.00056
(-.06)

~.22363
(~.84)

00347
(1.90)

.03784
(2.69)**

.03457
(0.26)

91

Eq._(2)
1974

.36830
(1.72)

-.00300
(=.25)

+00021
(0.41)

.30033
(10.61)**

.00140
(0.38)

.01125
(1.03)

e s o ot i

-.11378
(""o 46)

-.00122
(~.79)

.05022
(3.73) %%

.33106
(3.52) %%

.66

91
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their case is weak, 1If the pressure of a trial were not there, attorneys
might be inclined to stretch out negotiations. A court with lengthy
procrastination of most cases, but few ultimately going to trial, could
absorb more total judge time than a court having more cases going to
trial but with the pre-trial settlements beiﬁg achieved quickly and with
little expenditure of judge time, Such a pattern is consistent with our
findings of a positive associlation between average judge output and
percent of cases disposed by trial.

The ratio measuring the percent of civil output to total output had
a significant coefficient in four of the years and was negative every
year; however, there was no a priori prediction as to the sign of this
variable. A possible explanation of the negative relation with
productivity is that there are 'economies' which differ between civil
and eriminal cases which are operative regardless of the size of court
as we have meggured it-~-number of judges. These economies may be found
outside the court, in the bar, Civil cases draw more heavily upon
attorneys in private practice than do criminal cases. U.S., attorneys
are involved in civil cases where the U.S. Government is a party, but
these are only about twenty-five percent of all civil cases. TFurther,

many criminal defendants are represented by full-time public defenders

yather than private attorneys,  Thus, if private attorneys are in short

supply this could result in lounger processing times for civil cases and
thus appear in our data as a reduction in court productivity. The role

of this case mix variable on productivity clearly requires further

analysis,

The percent of criminal defendants who were indigent and received

assigned counsel was significantly positive in two years and positive in
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four other years. These results are quite plausible since they’imply
that defendants with their own counsel absorb more court resources than
defendants represented by assigned counsel. The quantitative impact
is not large, however; a rise in the percent of defendants with assigned
counsel by 10 percentage points would increase average judge productivity
by about 3%. |
The last independent variable in equation one, the number of places
of holding court, was positive in every year and significantly so in
six of the seven years. This positive relationship is opposite to the
hypothesized direction of effect, The results imply that District Courts
holding courts in numerous locations are more productive, other things
equal, than courts which operate in only one location. We shall return
to discuss this result and some of the other results that were counter
to expectations after the estimates of the other equations are discussed,
Table 6 also gives the results of cross-section estimates for 1970
to 1974, of equation (2) which includes the magistrates per available
judge variable. The effect of adding this variable on the estimates of
other coefficients compared to equationk(l) was essentially nil as was the
effect on the overall explanatory power of the equation. This can be
explained in large part by the relatively small numbérs'of magistrates
during the early part of the period and perhaps by a lag while the coﬁrts
adjusted to this change in technology. Indeea,'the magistrates had no

significanﬁ impact on judicial productivity in the estimates unﬁil 1974,

In 1974 this impact was highly significant as well as_quantitatively

large. The coefficient implies that doubling the ratio of magistrates
to available judges--e.g., increasing the number of magistrates from

the approximately one for every four judges in 1974 to two for every
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four judges--would raise averagé judge productivity by about 33%.
Although thisg estimate is based upon only ome year's data, it shows an
impressive impact on court productivity of this innovation.

Table 7 provides the results from estimating the two equations just
reviewed but with pooled samples and also estimates of equation (3)
uging these gamples. An alternative method of measuring the use of
trinls was introduced to check the unexpected results obtained from
using the weighted percent use of trials. The Administrative Office of
the L8, Courts employs a statistical construct 'trial days' to measure
trial activity, Under this construct a trial activity is 'a contested
proceeding before either a court or a jury in which evidence is
introduced.' A 'trial day' is five and a half hours of judge time
expended In such contested proceedings [3, p.127. The total number of
trial days are reported by each judge; thus, an alternative measure of
trial activity is the number of trial days per available judge in each
Digtrict Court. 1In equation (3) this measure replaces the weighted
trial disposition percentages. A direct comparison of these alternative
measures using pooled data is given in Table 7.’ Trial days also sﬁoWs
a gignificant positive relationship with court productivity. However,
trial days may be interpreted not only as a measure of trial activity
but also as A measure of case-related judge time input. The coefficient
wlll not only plek vp trial activity but may also reflect differénces
among courts in judge hours per calendar day. This could explain why
the seale measures ute hot significant when the trial days variable
la introduced,

Tha‘athe: two equations reported in Table 7 are designed to éhow

the average impact of magistrates on productivity since their introduction
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TABLE 7

Pooled Cross-section Estimates

-~

(t-ratios shown in parentheses)

EQ. (1)
Independent Pooled
Variables: 1968-74
Constant + 25020
(3.18)%*
JUDAVAIL .01275
(2.59)*
JUDAV##%2 =,00059
(-2.61)%*
WEQJ/JAV .40483
(42.54) %%
CVZTRWTD 00187
(2.03)*
CRZTRWTID .00554
(1.74)
TRD/JAV  ———e——
CVEQ/TEQ ~. 40907
(~5.22) %%
ZDEFWAC .00131
(2.47)%
PLHLDCT .03458
(7.41) %%
MAG/JAV = . mememem
o 2
Adjusted R .76
Districts 632

EQ. (3)
Pooled
1968-74

22487
(3.31)#**

.00497
(1.04)

~.00032
(-1.44)

.37732
(39.17) %%

o one ot e ot

.00182
(5.98)*%

-.40272
(-6.57)%*

.00137
(2.69)%*%

.04147
(8.88) %

i i

W77

632

EQ. (1)
Pooled
1970-74

28044
(2’96)**

.01624
(2.80)#%*

-.00061
(~2.26)%

.39534
(32.36) %%

.00368
(2.89) %%

.00330
(0.84)

e o e i

-. 46409
(=4, 76) **

.00141
(2.14)%

03710
(6.43)%

et i g e o

.72

452

EQ. (2)
Ppoled
197074

.28551
(3.07)%*

.01157
(1.99)

-.00042
(-1.56)

.38388
(31.13)#*%*

.00395
.(3_15)**

.00188
(0.48)

— et e o

- —=.43675

(~4.55)*%*

.00122
(1.88)

03744
(6.60)**

.19900
(4.08)*%

.73

452

* gignificant at the 5 7 level

#%  gignificant at the 1 % level
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in 1970, The effect on the total explanatory power of the equation is
noglipgible, but the effect is significantly positive and the size of the
eoefficdent is relatively large. The coefficient is approximately .20,
this impliep that doubling the number of magistrates will increase
average judge productivitcy by about 20% and thus increase total output
by the same amount, However, this is probably a lower limit to the
actual impact, as this is an average result over a period of rapid
diftusion of this innovation. As was noted above the coefficient estimated
from 1974 alone, the most recent year, is .33, This value implies that
a 33% ipncrease in total court output could be achieved either directly
by inercasing the total number of judges by 33% or doubling the number
ol maglstrates and ralsing output via higher judge productivity. This
interpretation of the quantitative effects of such large changes must

be viewed as very rough; however, either estimate shows the introduction
ot maplotrates has clearly had more than a trivial impact on judicial
productivity.

Results from several variables in analyses have been noted individ-
ually as elther surprising because of magnitude or opposite in sign to
theoretical expectations; a unifying interpretation of these individﬁal
rosults is pgssiﬁla. The results in question are the strong influence
of the demand pressure varlable on productivity and the pasitive relation=
ships between productivity &nd the use of trials and the number of
places of holding court.

Taken together, all of these are consistent with the existence of
under~utilized judicial resources in the District Courts. The demand

preasure coefficient shows that courts produce more output with no

adddrional resources when the demand for court services increases; the
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use of trials to dispose of cases would not reduce productivity, if
there were under-utilized resources; sending judges to conduct business
around the circuit would raise output in spite of travel time if there
were insufficient court business to fully occupy them at home.

One should hasten to add, however, that the above interpretation

is only logically consistent with the results obtained, on the average

over all ninety courts. That is, under-utilized resources need not
exist in every court., Indeed, Chart 1 shows a wide variation among the
courts in demand in equivalent judge years relative to available judges,
some courts being highly over-staffed with judges relative to demand,
others being significantly under-staffed.

The efforts to explain statistically differences in true judicial
productivity must assume that resources are fully utilized; further,
until resources are fully employed, productivity is not relevant, as
the additional costs of meeting increased demand are zero. To illustrate
one possible bias to the results from under-utilized re-surces, consider
the attempt to measure economies of scale, If small courts tend to
have under-utilized resources while large courts do not, then a rise
in observed average productivity associlated with increased scale may be
due not to organizational influences producing economies of scale, but
rather simply to a decline in under-utilized judge time with no economies
of scale,

Two further samples were constructed in an.eff;rt to include only
courts where judges were likely to be fully utilized, One sample was
of only 'Big' districts--those with four or more judgeé. The second
sample included all 'Capacity' districts-~those where in each year the

available workload index per available judge was greater than two.



Thip index {8 the sum of cases pending at the start of the year plus
new case £4lings, all cases being appropriately weighted, It should be
interpreted as an index rather than an absolute measure of available
work because many of the pending cases are partly processed, thus
abeorbing less judge time to complete than the weight applied to them;
pimilarly, many cases filed duriug a year will be carried to completion
in subsequent years. As a rough approximation, assume that cases
pending at the gtart of a year are, on the average, fifty percent pro-
caasgd during the year. Thus, under these assumptions, an available
workload index +I 2,0 implies an absolute level of one equivalent judge
year of work per available judge; courts with an index of 2.0 or greater
would be at 'capacity.' These samples were used to estimate equations
(2) and (4) with the results shown in Table 8. Using only big districts
reduced the 1970-74 pooled sample size from 452 to 175, and using only
capacity distriets reduced it from 452 to 294,

The general results show few differences from the earlier cross-
aeé;ién.und*paoled sémplewresults; the overall explanatory power is only
slightly reduced and none of the significant coefficents change sign.

In particular, the demand pressure index remains easily the most statis-
tically significant coefficient, although its t-ratio is reduced to
approximately half the value in the unrestricted pooled samples. Tﬁe
gize of the demand pressure coefficient, however, is only moderately
reduced, signifying that even among the big districts and capacity
districts a significant capacity to meet additiohalidemand still exists,
Furthér, the positive relation,betWeen‘productivity and both the use

of trials gnd the number of places of holding court remaiﬁs. There is

on¢ important difference in results from the unrestricted pooled sam-
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- TABLE 8

Selected Districts Pooled

(t-ratios shown in parentheses)

EQ (4)

authorized judges.

EQ (2) ;  EQ(2) EQ (4)
Independent  Big Dist. Capacity Dist. Big Dist. Capacity Dist.
Variables: Pooled 70~74 Pooled 70-74  Pooied 70-74  Pooled 70-74
Constant . 43645 .48970 .30621 44632
(2.73) ** (3,82) %% (1.76) (3.58) #%*
JUDAVAIL .01518 .00886 .01222 ~.00340
(1.41) (1.25) (1.16) (~.47)
JUDAV#%2 ~.00044 -.00026 -.00029 .00013
(-1.13) (~.86) (~.75) (0.42)
WEQJ/JAV .30854 .33230 .30380 .30697
(13.41) %% (17.80)%* (13.62) %% (16.74) %%
CVZTRWTD ,00072- .00773 N i
(0.26) (4.,22)%%
CRZTRWTD .02550 .00322 i i
(2.99) ** (0.61)
TRD/JAV ~ mmmmem e .00247 .00165
(3.33) %% (3.50) *#*
- CVEQ/TEQ ~.49524 -.60385 -.55080 -.43025
(~3,37) %% (~5.09) %% (=4 .56) %% (~4,29) %*
IDEFWAC ~ ~.00040 00110 - 00121 .00100
(.35) (1.25) (1.23) (1.68)
PLHLDCT .07174 , 04882 .07661 .05687
(6.72) %% (6.48) %% (7.02) %% (7.39) %%
MAG/JAV .06438 ,09669 .12802 .10032
: (0.63) (1.63) (1.32) (1.70)
Adjusted R® .63 .57 64 .56
Districts 175 294 175 294
* significant‘at the 57% level
*% significant at the 1% level
1

A 'Big District' is defined as a District with four or more

2A 'Capacity District' is defined as any District in a given year
which has an available workload per available judge WEQJ/JAV, greater

than 2.0,
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ples, that is, there is no significant relationship between magistrates
per available judpe and productivity as was found in the unrestricted
gamplen. A possible explanation for this is the fact that the varia-
bility in the magistrate resources among these courts is much smaller
than among 4ll courks,

The upe of these samples of selected districts was an attempt to
eliminate, to the extend possible, any bias induced by courts with
gignificant idle resources and to see if this bias may have been the
gsource of the unexpes .ed results obtained using all districts. The
evidence from these selected districts, however, further confirms the
nriginél results; the most important beding the high elasticity of
supply of court services, Courts--even those at 'capacity'--retain the
ability to process additional demand with existing resources.

As g final effort to explore further the reasons for the unexpected
regults from some of the variables, the model was estimated using changes

in the values of the variables between years rather than using the yearly

-walues themselves as in the annual cross-section estimates. The use of

changes, under certain cénditions, can produce better results if there
are important omitted variables. Since we have conjectured that court
productivity may also depend importantly upon variables which are not
Included in the model, this alternative approach offers potential
advantages, | |

To Lllustrate these potential advantages assume that an important
omitted variable is the level of staffing in the U.S. Attormey's Office
serving each District Court. Considgr two courts, A and B; assume

that in year (t) the U.§. District Attorney's Office is understaffed

In A but wot in B. Other things equal, it is reasonable to assume this



~56-

difference in staffing would tend to make court A's productivity lower
than that of court B. Consequently, omitting this wvariable from a
cross-section estimate in year (t) will reduce the explanatory power of
the estimating equation because the lower productivity of A cannot be
full explained by only the included variables. Now assume that in a
subsequent year, (t+n), these staffing patterns have not changed from
year (t), but the values of the included explanatory variables have
changed. If we now use changes in these same variables to explain
changes in court productivity between year (t) and (t+n), the omission
of the staffing level will have no effect on our results because, by
assumption, it has experienced no change. Under these assumptions, the
estimation of changes in the variables can give better results than the
estimation of the levels of the wvariables.

In this illustration of the possible effects of an omitted variable,
note the importance of the assumption that the omitted wvariable did not
change value over time in each court but did change values between
courts at any point in time.  If the values of omitted‘variablgs tend to
differ less over-time for any given court than they differ between courts
at a point in time, then the use of changes will give more reliable
results than the use of cross-sections. Frequently the relative impor-
tance of these two types of variability in omitted variables i; an,
empirical question, therefore the best choice of approach--differences
or cross-section--alsd is, to a large degree, an empirical question;
Since we'lack’the requisite empirical information to choose, we experi-
mented‘withkboth.

Equatioh (2) was estimated using changes in the variables between

two periods: 1968-1974 and 1970-1974. Relatiﬁely long periods were
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used to insure large changes in the observed variables. These results
are reported in Table 9 for two different samples of districts., The
overall explanatory power of the equations remains quite similar to
that obtained in the cross-section estimates, and most of this explana-
tory power 1ls likewise derived primarily from the demand pressure index.
The change in court productivity is closely associated with the change
in demand pressure per available judge in courts,

The signs and level of significance of individual coefficients,
in many instances, exhibit important differences from the results
obtained with the cross~-section estimates, Especially noteworthy is the
significantly negative coefficient for the use of criminal trials in
one of the samples; negative signs were obtained in all of the other
samples but in none of these samples was the coefficiént significant.
This negative Sign canforms to the theoretical expectations and, of
course, contrasts sharply with the corss-section results. The confirma-
tion of theory by the negative sign is dimished somewhat, however, by

the small size of the coefficient, The size implies that a 10% increase

" in the percent of trials would reduce court productivity by only around

2%, The effect of increased trials, although now operating in the
expected direction, is nevertheless very weak,

The negative relation of criminal trialsrin the only result obtained
using diffarances that 1s consistently differént from those reported
vaing ¢ross-gsections. Given the long periods used to measure the chaﬁges
and the passibiiity this opens for large changes to take place in
lmportant Owitted variables, only the most robust relationships are

likely to be revealed. These results, however, do give further support

~ to the need to expand the model beyond the courts.
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TABLE 9

Change in Average Judicial Productivity: Cross-Section Estimates
(t-ratios are shown below the coefficients)

Eq.(2) Eq. (2) Eq. (2) Eq.(2)
Independent A(1974-68) A(1974-70) A(1974-68) A(1974-70)
Variables: All Dist. All Dist. Capacity Dist. Capacity Dist.
Constant .14857 .07088 .17552 .04119
(3.89)¥* (2.13)%* (1.45) (.56)
AJUDAVAIL -.11885 -.05822 -.10377 -.07785
(~3.60)%* (-1.84) (~1.40) (~1.43)
A JUDAV##2 . 00448 .00215 00411 .00277
(4.17 )%+ (2.17)% (1.91) (1.84)
AWEQJ/JAV .27079 .30533 .27037 .27319
(L1.70)%* (11,70)%% (5.69)%* (6.15 yk*
ACVATRWTD .00253 .00034 .01243 -.00079
(1.03) (0.13) (1.55) (-.13)
ACRYTRWTD ~. 01466 -.02206 -. 04348 -.02074
(~1.67) (-2.36)% (~1.19) (-.79)
ATRD/JAV - - - - - - - -
ACVEQ/TEQ -.47177 -.53537 -.67009 -.81704
(~2.12)% (-2.61)% (-1.27) (~1.90)
A%DEFWAC -.00186 -.00203 -.00354 -.00215
(-1.43) (~1.49) (-1.12) (-.79)
APLHLDCT -.00762 04102 -.06956 .05285
(-.30) (2.70)%%* (-.93) (1.09)
AMAG/ JAV .21653 .09703 . 22446 .19525
‘ (2.61)* (1,22) (1.10) (1.26)
Adjusted R .79 .77 .73 .64
Districts 89 29 44

89

% gignificant at the 5% level

*% gignificant at the 1% level
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V. Conclusions

There 18 no need to review again the detailed results of the
gtatistical analyses, but some general comments concerning these results
are in order,  The basic methodological assumption was the existence of
uniformities in behavior among the District Courts sufficiently strong
to be ldentifiable by statistical analyses in spite of the probable
gxistence of important differences which were not‘identified. The
results, although in some fnstances mixed, support this assumption and
give promise of improved results from refining this approach.

Some of these results, however, consistently challenge widely-
accepted beliefs regarding courts. In particular, the evidence did not
ghow trials as having a strong depressing effect on the productivity of
courts as ls widely assumed; not did the results suppozt the corollary
belief that courts, on the average, are operating at capacity. While
not empirically valid generalizations for most District Courts over the
period of this study,

As guldes to further research, it may be useful to suggest some
explanations for these discrepancies between the conventioﬁal wisdom
and the empifical results. First, while the observation that a case
disposed at a pre-trial stage must certainly use fewer court resources
than a case disposed by trial may seem,Valid; one runs the risk of a
ﬁallacj of composition in generalizing this observation. The threat of
a prompt trial, 4if credible, may accelerate pre-trial settlements.
Second and most important, a court's performance as measuﬁed here depends
gignificantly upon the characteristicsyof the private bar and the

U.5. Attorneys practicing in the district. Without controlling for
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these factors, any results relating to court behavior must be considered
as tentative.

The concept of a court's capacity is empirically an elusive concept
because the quantity and intensity of case-related judicial inputs may
vary significantly both among individual judges and between courts.
Although a conscious effort was made to measure the actual quantity of
judicial inputs, the measure was ultimately only in terms of judge
months of service with the assumption that a month represented identical
quantities of judicial inputs for all judges. If the number of actual
hours of input per month varies with workload as the results suggest,
then more accurate measures of judge time will be required both to
measure true differences in court productivity and to define court
capacilty.

It is along lines such as these that refinements in this approach

should proceed. And until the results of such refinements and others

have been determined, generalizations concerning the behavior of the

District Courts are best considered as conjectures pending empirical

validation or refutation.
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Appendix

In this appendix the methods used to construct the more complex
variables vsed in the analysis are explained. These variables are of
three typeg: the case welghts, the case related demand and output
measures for each District court and the measures of judicial resources
in each Distrdict, The Tables noted as data sources are found in the

Annupal Reports of The Administrative Office of the U.S. Couts.

Case Weleht Derivation

The baslec source of data for the case welghts 1s The 1969-70 Fedexal

District Court Time Study published by the Federal Judicial Center.

These data, however, required two major adjustments to meet the needs of our

anulyads. First, the welghts of the 227 original case types were
aggregated into 42 types since case data by District court is published
only for the 42 groups, Second, these aggregated weights were corrected

fox a bias introduced by the methods employed in the Time Study.
To explain these adjustments the following notation is introduced.
Wk = Relative weight assigned to case type k in the Time Study. There
' are 168 civil types and 59 criminal types; 227 in total.
A, = Absolute weight in judge time per case of type k.

Nk = Number of cases of type k in the Time Study sample.

s Perc&ht of all judge time in sample accounted for by cases of
type k. .

PTR

PNk w Percent of all cases in the sample accounted for by cases of type
k. ' f

TSC = Total judge time expended on all cases in the sample; 61,404
hours fox civil cases and 22,170 hours for criminal cases.
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NSC = Total number of cases in the sample; 22,600 civil cases and 9,181
criminal cases.

AAj Absolute weight J, judge time per case of aggregated group i.
There are 25 civil groups and 18 criminal groups; 43 groups in
total.

The Time Study defined the relative weights as:

(1) WS k=1, 227

These relative wéights are first converted into absolute weights by:

@ A =W (Y ; k=1, 227

These original 227 case welghts are then aggregated into the 25
¢ivil and 18 criminal classes used in Tables C3 and D3 by:

1

k—l AkN L
(3 AAj = 3 where kj is the number of case types
k=1 k in group j and j = 1, 43
Note that
(4) PN, = —— . 100 | | R
k ~ NSC wl -
and thus
PNk * NSC
O

Substituting (2) and (5) into (3) gives:

i
‘ L PT ,
A TSC , k=1 :
(6) j = NSC i k. ; j = 1’ 43
k§1 PN

Bt SIS
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Time Study should be increased by a correction factor

S,

T 48
(7) ACORR, = J——é———

We have shown elsewherel that the case weights derived from the

Vhere TB = the average time in the system -~ from filing to disposition --

of cases of type j.

§ = the length of the survey period, or 134 calendar days for

the Time Study.

No direct egtimate of the Tj's are available; however for civil

cages the following approximation was used based upon data appearing

in Table C5a 4n the 1971 Annual Report of the Administrative Office.

The approach described below 1g an estimate for two reasons. TFirst,

the best avallable data, Table C5a, was not published in for the years

covering the exact period of the Time Study. Second, the publisbed

measures are medlan times rather than means. These discrepancies, not

withatanding, it was felt that some estimate of the correction was

needed, This was constructed as follows:

Let MA,LLj = median time in the system of all cases
over all disposition.

#

MNGAj + median time In the system of all cases
' disposed with no court action.

i

MGAIJ  median time in the gystem of all cases
disposed before pre=trial,

MCAZ

4

i median time in the system of all cases
disposed after pre~trial,

MQASj = madian time in the system of &ll cases
disposed by trial.

[

of type
of type J
of type j]
of type J

of type Jj

lGillﬁSpiag Robert W, '"Measuring the Demand for Court Services:

A Critique of the Federal District Courts Case Weights"
Amorican Statistical Association vol. 69 (March, 1974)

Journal of the
pp. 38-43.




6l

PNCAj proportion of cases of type j disposed of with no
court action required.

PCAl, = proportion of all cases of type j disposed of before
J pre-trial,
PCA2j = proportion of all cases of type j disposed of at pre-trial.

1l

PCA3j proportion of all cases of type j disposed of by trial.
The above appear in Table C5a, and for each case type they are
assumed to be related by the following formulae, i.e. that means are

equal to the medians.

8 MALL, = PNCA, -+ MNCA, 4+ PCAl, * MCAl, + PCOA2. - MCA2
(8) 3 y y 3 3 3 3

+ PCA3, * MCA3,
3 |

Since all of our welghted case measures exclude cases which do not

require court action, we have

=1 . , :
©) 1, = (T-PNGA,) {PCAL, - MCAL, + PCA2, - MOA2,

4+ PCA3, ° MCA3
3 3!

The [1/(1-PNCAj)] coefficient adjusts all of the dispositioh percentages
to a base of total cases disposed by some form of court actlon rather
than the base of all cases. Using (8) and (9) and converting the median
times from months to days we have:

‘ 'MALL, - PNCA, °+ MNCA
3 i i .
10 I v L PNCA,) b 30

And substituting into (7), the computational formulae for each civil

case type is:

MALL, - PNCA, * MNCA,
(11) ACORR, = { ST } - 30 + 134
134~
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For individual criminal case types, no published data are
available on average time from filing to termination; consequently,
to estimate the time in the system, the median time of all defendants
was uged, For fiscal year 1970, Table D6 gives the median time of
eriminal defendants in the system as 3.2 months or 96 days. Substituting

into (7), the correction applied to all criminal cases is:

96 + 134

(12) ACORR = 135 = 1,72

Combining (6) with (11) or (12) gives the complete computational

formulae used to construct the case weights,

kj
. Ly PT
TSC k=1 k
= 3 . >
(13) AAj £ \ACQRRE, (NSC) kj
kél PNk

District Court Demand and Qutput Variables:

The level of demand for District court case related services and
level of case related output are each measured in two ways. The first
is the traditional total annual case filings for demand and total annual
case dispositions for output. The second is original with this study.
It uses the case welghts to first convert case filings into required
Judge yours and then into equivalent judgeships as a measure of demand;
a parallel procedure is applied to case dispositions to derive a measure
of judge output in equivalent judge years.

Thé lack of case disposiltion data classified both by case type
and by District Court requires an indirect approach to obtain these

data. Such cross-classified case data are, however, available both
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for case filings and cases pending at the end of each fiscal year.
These data plus a simple accounting identity are exploited to obtain
the case disposition data.

The objective of the case weighting is to derive an absolute measure
of judge time required to process the cases; consequently, cases filed
but disposed of without court action are eliminated from the case data
before welghted demand or output warilables are computed,

The following are introduced to set out the exact procedures used.

]

t = current fiscal year, t = 1968, 1969, . . . 1974

t-1 = prior fiscal year

(t) = criminal cases filed in District j, offense category 1

CRCFi
during year t (Table D3); i = 1, 18

3

CRCPij(t-l) = criminal pending in District j, nature of suit i during
year t (Table D3a); 41 = 1, 18

CVCFi'(t) = ¢civil cases filed in District j, nature of suit i during
J year t (Table C3)

CVCPi.(t-l) = 'civil cases pending in District j, nature of suit i
J during year t (Table C3a)

CRCDij(t) = criminal cases disposed of in District j, offense
‘ category i during year t

CVCDij(t) = civil cases disposed of in District j, offense category
i during year t

n

Criminal output in District j during year t in judge

CROJHRj(t)
hours

CVOJHRj(t) = Civil output in District j during year t in judge
hours :

CROEQJ. (t) = Criminal output in District j during year t in
J equivalent judge units

CVOEQJ, (t) = Civil output in District j duringkyear t in
d equivalent judge units

CRAA.i = Weight assigned to criminal offense type i, judge hours
required to dispose of a typical case of type i

CVAA

Weight assigned to civil suit i, judge hours required
to dispose of a typical case of type i :
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PNCAi(t) = Percent of civil suits of type 1 disposed of without
' court action during year t. (Table C4)
CRAWLHRSj(t) = Hours of criminal available work during year t
CVAWLHRSj(t) = Hours of c¢ivil available work during year t
CRAWLEQJj(t) = Criminal available work load during year t in equivalent

judge units

CVAWLEQJj(t) = Civil available work load during year t in equivalent
judge units

EQJHR = 1302 case related judge hours per year

The number of hours of case related time a judge 1s assumed to
provide for each 12 months of service is derived as follows: from the
52 weeks are deducted 4 weeks of vacatio;, 2 weeks of holiﬁays and 2
weeks of sick leave, chus giving 220 werk days per year. At 8 hours
per day this provides 1760 hours of jﬁdicial input. However, it is
asgumed -~ following results frém the Time Study —- that only 74% of
judge activity is case related. This édjustmeqt produces a value of
EQJHR of 1302 hours of case related activity per year per full time

judge.

Il

[CRCPij(t-l)] + [CRCF, ,(t)] - [CRCPij(t)]

(14)  GROD, ,(£) 5

(15) CVCDij(t) = [CVCPij(t—l)] + [CVCFij(t)] - [CVCPij(t)]

18
(lﬁ) CROJHRj(t) = 151 (CRAAi) [CRCDi(t)]
25
a7”n CVOJHRj(t) = iél (CVAAi) [l—PNCAi(t)] [CVCDij(t)]

Thus, the output measures in equivalent judgeships are:
(18) CROEQJj(t) = CRJHRj(t)/EQJHR

(19)  CVOEQI,(t) = CVJHRj(T)/EQJHR



(20) OEQI (t) = CROEQJ, (t) + CVOEQJ, (t)
18
)

25
4Z; (CVWT,) [1-PNCA,(t)] x {CVCF{t) + CVCP(t-1)}

(21) CRAWLHRSj(t) CRWTi{CRCFi(t) + CRCP, (t-1)}

(22) CVAWLHRSj(t)

The available work load measures in equivalent judgeships are:

]

(23) CRAWLEQJj(t) CRAWLHRSj(t)/EQJHR

(24) CVAWLEQJj(t) CVAWLHRSj(t)/EQJHR

(25) AWLEQJj(t) = CRAWLEQJj(t) + CVAWLEQJj(t)
The demand measures in equivalent judgeships are:

18
(26)  CRDEQI(t) EQ§HR {;2; (crAA)) x [CRCFij(t)]}

25 |
(27)  CVDEQJ, (£) EQ}IHR {2y ("VAA) x [1-BNCA(8)] x [CVCR,(6)]}

il

(28) DEQJj(t) = CRDEQJj(t) + CVDEQJj(t)

Measures of Judicial Resources

Several measurez of the judicialbresources associated with each
District Court are used in the analysis. These’are Judgeshilps Aufhorized,i
Judgeships Filled, ana Judges Available; the sources and methods used
to comstruct these measures are discussed in this section.

The fundamental resource concept is the number of judgeships, both
permanent and temporary, authorized by law in each District Court.

From the beginning of the period of the analysis tﬁrough June 2, 1970

it was the Act of March 18, 1966, 80 Statutes 75; this was replaced by

the Act of June 2, 1970, 84 Statutes 294. Althoﬁgh the authorized
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number of judgeships increased in fiscal year 1970, we did not record
the change in our data until the start of fiscal year 1971 -- one month
later. Some official sources record the number of authorized judges
in fiscal year 1970 as that of the new act although the act was effective
only for one month of fiscal 1970 and none of the new judgeships were
filled during fiscal 1970.

The number of Judgeships Filled adjusts the authorized judgeship
figure for vacancies. Since 1971, the months of vacancies existing in

each District'Court are published annually in Court Management Statistics.

For earlier years, the vacancies were derived from the Justice Department

Registry. The vacancy months were converted to judge years and subtracted
from the authorized judgeships.

The economic model used in the analysis requires that the judicial
input be measured as accurately as possible. To accomplish this the
judgeships'filled are adjusted for roving juége services, visiting judge

services and the services of senior judges; the result is Judgeship

"Available. - During the period of our analysis eight multi-District

court states had one or more roving jﬁdges. Rather than allocate these
roving judges on a pro-rata basis an effort was made to allocate their
services to the Districts where they actually supplied them. Each
roving judge was assumed to divide his annual service in proportion tp
the trial days he reported in each District. In most instances this
produced a quite different allocation that a pro-rata approach Would
have.

Many judges have temporary transfers to other District courts --
'visits' -~ during a year. Data on these visits are published in Table VI

in the Annual Reports of the Administrative Office and, in recent years,
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in Court Management Statistics. These data are in calendar days; they

were converted to judge years for our adjustments. Further adjustments
were made only for net visits. It should also be noted that visits

are defined from the point of view of the lénding District Court. Thus
a positive value of net visits by a court implies that the court was a
net lender of judge services,

The services of senior judges were quite difficult to quantify in
that this status permits them to be anything from completely inactive
to work full time without any change in salary. The only systematic
data relating to their level of activity is the number of trial days
reporfed annually be each senior judge. To convert these data into
judge years of service, the average number of trial days reported by
all of the regular District Court judges was computed for each year.
This average was then used to convert each senior judge's service in
trial days into 'judge years' of service to his District Court.

The construction of Judgés Available data for each District

Court may now be summarized as:

(29) Judge available = (Judgeships authorized) - (vacancy months / 12)
~ (net visit days / 365) + (Sepior judge trial days / average

trial days of all District Court judges).
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FOOINOTES

lFor an introduction to the profuse literature on court delay
gsee [14]. For an example of this debate see [20], [26], [27].

2A study of the plans submitted under this rule suggests that,
in part, courts have merely adopted their current performance standards
to meet the rule [21, p.236].

3The empirical research that has been conducted studies court
delay and 1s almost exclusively based upon case studies of individual
courts., ' For examples of such research see [13}, [16], and [24].
For examples of more general approaches see [5 .

A more extended discussion of this particular measurement problem
in criminal case may-be found in [9].

5A éurvey of judges upon which the case weights are based was
conducted during 1969 and 1970; our measure passed through 1,0 about
this time [12].

6We have assumed, for expositional purposes, that the omitted
variable 1is independent of the included variables. When this is not
true, omitted variables can affect the signs and significance levels
of the included variables. Without specific information on the nature
of these inter-relationships between the omitted and included variables,
nothing can be said a priori about the nature of such effects.
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