If you have issues viewing or accessing this file contact us at NCJRS.gov.

National Criminal Justice Reference Service

This microfiche was produced from documents received for a
inclusion in the NCJRS data base. Since NCJRS cannot exercise e - -
control over the physical condition of the documents submitted, 55
the individual frame quality will vary. The resolution chart on
this frame may be used to evaluate the document quality.

yw

12 2 Jj2s
il |

o

I

L ="
=" L

izs s e - R

Il

E

¢

MICRCCOPY RESOLUTION TEST CHART
NATIONAL BUREAU GF STANDARDS-1963-4

ST TR e

Microfilming procedures used to create this fiche comply with
the standards set forth in 41CFR 101-11.504.

Points of view or opinions stated in this document are
those of the author(s) and do not represent the official
position or policies of the U. S. Department of Justice.

P

National Institute of Justice
United States Depariment of Justice
Washington, D.C. 20531




E5T/§

INTERPRETING PERFORMANCE MEASUREMENTS:

BASES FOR JUDGING AGENCY PERFORMANCE

Gloria A. Grizzle
Department of Public Administration
Florida State University
Tallahassee, Florida 32%06
904/644-3525

U.S. Department of Justice
National Institute of Justice

This document has been reproduced exaclly as received from the

i i ] jons stated
,rsan or organization originating it. Points of view or opin €
E\eiils docu?nent are those of the authors and do not necessarily .
represent the officiat posiiion or policies of the National Institute of

Justice.

Permission to reproduce this ocepyrighted malterial has been
granted by

public DOmAIN/LEAA/NIJ '
U.S. Department of Justice

to the Natlonai Criminal Justice Refergnce Service (NCJRS).

Further reproduction outside of the NCJRS system requires permis-

slon of the copyrightewner.

Presented at the annual meeting of the American Scciety of
Criminology, November, 1981, Washington, D.C. This paper was
supported in part by Grant Number 80-IJ-CX-0033 from the National
Tnstitute of Justice, U. S. Department of Justice. Points of vigw or
opinions stated in this paper are those of the author and do not
necessarily represent the official position or policies of the U. 8.
Department of Justice.

)

= ‘”‘ﬂi*&‘&m"’f‘%n" e

INTERPRETING PERFORMANCE MEASUREMENTS:

‘BASES FOR JUDGING AGENCY PERFORMANCE

Measurihg performance implies the ability to compare two pieces
of data. First is the performance measurement, or the information
that describes how some agency is operating for some specific time
period. An example of a performance measurement would be, probation
agency A's average cost per offender supervised in 1981 was $800.
Second is a benchmark to which the performance measurement can be
compared in order to judge how well the agency is operating.
Continuing with the average cost measurement as the example, assume
that lower costs are better than higher costs and that the benchmark
established is $1000. When compared to the benchmark of $1000, one
would then conclude that agency A's average supervision cost of 3800
means ‘that its performance in 1981 was good. :

What is the source of the benchmark against which one compares a
performance measurement? Possible sources include an agency's goals,
objectives; or targets; standards established by relevant professional
asgsociations; the performance of other probation agencies; the
agency's own historical performance record; and optimal or technically
efficient performance levels (Cameron, Grizzle, Hatry).

This paper discusggs statistical models that facilitate
comparisons based on three of these sources:

(kg the agency's own objectives;

(25\$he optimal level, given specified environmental and

technical constraints;

(3) the performance of other agencies.
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Each section below presents a model, illustrates its usage with
examples for probation and parole agencies, and discusses the model's

advantages and disadvantages.

Performance Ratio Model

Busy administrators would prefer a'single measure that captures
an agency's total performance instead of many measures of different
aspects of an agency's performance. Faced with dozens of separate
performance measurements, the administrator must decide which to heed
and which to ignore or how to combine the different measurements in
some way to come up with an overall assessment of the agency's
performance.

The performance ratio model combines many measurements to produce

an overall indicator of agency performance. This model uses an

agency's objectives to develop ratios of actual performance to
objectives. It combines data on cost and outcomes with objectives,
permitting the incorporation of both efficiency and effectiveness

performance dimensions. The equation is as follows:

n
= % LA
P— EW‘G" n B,

where P is the indicator of overall performance, Gi is the goal or

; objective:.set for the ith performancefgeasure, Oi is the actual
performance measurement for the ith mQ;sure, Wi is the weight or
importance of the ith measure relative to all other measures in the
set, A is the actual total spending by the agency, and B is the

agency's total budget for the period for which performance was

measured.

3

If all measurements equal the objectives and actual spending
equals the budget, then P, the overall performance indicator, will
equal 1.00. If performance exceeds the objectives, P will be greater
than 1.00. Similarly, if objectives exceed performance, P will be
less than 1.00.

To illustrate the equation's usage, assume that s
probation/parole agency received a budget for 1981 amounting to
$200,000. Of this amount, $183%,000 was actually spent. Further, for
the sake of brevity in developing this example, assume that the chief
probation officer selects 4 measures that adequately capture the
important aspects of the agency's performance. Thése 4 measures, the
objectives for 1981, the performance measurements for 1981, and the
relative importaﬁée‘of each measure are listed below:

Performance Performance Relative

Performance Measure Objective Measurement Importance

% of agency effort devoted to

“-offender supervision 75% 60% 102

% of bffenders who successfully
complete their sentences
without violating their
conditions of probation/

parcle 50% 55% 40%

% of offenders with financial
obligations who keep
payments current 90% 40% 30%

% of offenders employed or
otherwise socially
productive fulltime T70% 80% 20%
100%

Applying the performance ratio model to these data yields a

performance indicator of .96:
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n . 4
b - Z‘w‘g- e-%-
P = [L1008) + .40) + 30(33) + .20(2)] + Bh2
P = (.08 + .44 + .13 + .23) + .915
P=.88+.915
P=.96

Note that the first term in the equation is the agency’'s effectiveness
when outcomes are compared with objectives. These objectives should
be set for some specific funding level. If, during the course of the
year, épending is held below the original budget (possibly due to
freezes placed on positions or across-the-board cuts to keep spending
within revised revenue projections), the second term in the equation
acts to lower the level of performance expected of the agency. In
doing so, the equation assumes constant returns to scale.

One advantage of this model is that its simple arithmetic permits
making the calculations by hand. Anothef advantage i& that it is easy
for people who have little statistical or mathematical background to
understand.

One problem in using the model is the necessity of obtaining
weights for the relative importance of the various performance
measures included in the equation's first term. 1In our illustration,
the chief probaticn officer might sit down by himself and decide that
the first measure is the least important, the second measure is 4
times as important as the first, the third measure is 3 times as
important as the first, and the last measure is twice as important as
the first. Depending upon management style, the chief might instead

hold a group meeting where all the agency's probation officers arrive
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5
at the weights by consensus. Many techniques have been developed for
estimating such weights on a systematic basis. These techniques carry
such names as the analytic hierarchy procedure, multiattribute utility
theory, and social judgment theory. Hwang and Yoon classify seventeen
of these methods.

Another objective to the performance ratio model might be that
the effectiveness and spending terms are inadequate to capture other
important performance dimensions. The illustvation used ignores
equity in the distribution of services or penalties and the quality
with which thic-agency carries out its activities. Fo respond to this
objection, the effectiveness term can be broadened to include equity
and quality measures. Someone must still, however, make a judgment

about the relative importance of outcome, equity, and quality measures.

Linear Programming Model

This second model permits developing an optimal level of
performance against which to compare actual performance. Developing
the optimal level of performance requires knowing three things:

1. ‘the laws, procedural regulations, and resource constraints

under which the agency must operate;

2. the tecﬁnology by which the agency achieves its objectives;

3. the rate at which agency activities translate into

achievementjof objectives.
The statistical model consists of an objective function that is to be

maximized subject to a series of equations representing the agency's

technology and the“environmental constraints within which it must

operate. An illustration follows.

S A 5 S i
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Suppose that a probation agency has two ma jor tasks--conducting
pre-sentence investigations and supervising offenders placed on
probation. Supervision consists of some contacts with probationers
that are made in the field and other contacts that are made in the
probation office. Assume the foliowing set of constraints:
1. The agency's officer hours available for these activities
in a month total 2200. The average time requirements to
complete one pre-sentence investigation is 6 hours; to
complete one field contact, 2 hours; and to complete 1 office

contact, 1 hour.

2. The objective to maximize is the number of violation-free

offender days. It has been determined that an office contact

has the effect of producing 12 violation-free offender days,
a pre-sentence investigation contributes 6, and a field

contact contributes 30.

3. Each month an average of 100 new cases is added and 100 cases

are terminated. The total average caseload is 1100. For new

offendsrs, the first contactnmust be in the office, not the
field. All offenders must %e contacted at least once a

month, either in the office or the field.

4. An average of 150 offenders are sentenced each month. Judges

in the agency's jurisdiction regquire pre-sentence
investigations on about one third of the offenders béfore
sentencing.
Given these policy and resource constraints, what is the optimal
level of performance possible for this agency? We begin by stating

the objective function to be maximized:

T e w.:w;lﬁk
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Maximigze = 12X, + 30X. +
objective t 2 o
attainment

where X1 = the officer hours allocated tqg office contacts, X
b4

2

the hours allocated to field
contacts, and X3 = the hours allocated

4 - . . .
0 pre-sentence investigations. The coefficients are the

This objective

a) X1 2. 100 (311 the new cases mugt pe contacted in the office

the first month)

b) X, +X

1 5 2.1100 (all cases must be contacted at least once

during the month)

x ,
c) g+ 2X2 + 6X3 L 2200 (the effort devoted to all three

activities must not exceed 2200 hours during the month )

d X, = i f of
) 3 50 (one third of offenders Sentenced in a month must

be investigated before sentencing).

t . I3 > P
attainment ig 27,900 and that this cptimum canp be achieved when the

age 5 .
gency spends 100 hours on office contacts for new cases, 3C0 hours on

investigations of offenders, 1600 hours on 800 field contacts and 200
’

hours on 200 office contacts.

Maximum violation- = 12x + .
20X, +
free offender days f 2 6X3

12(300) + 30(800) + 6(50)

3600 + 24000 + 300
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objective attainment for a given month. If the policy, resource, and
technological constrainté:have been accurately represented in this
statistical model, it would not be possible for actual performance to
exceed the optimum estimated by the model. By dividing optimal
attainment into actual attainment, one can calculate the actual number
of violation-free offender days as a percentage of the best attainment
possible, given the existing technology and policy and resource
constraints.

The linear programming model makes more severe information
demands than does the performance ratio model. To use this model, one
must identify the important activities that contritute to attaining
the agency objective, calculate the resources required to produce a
single unit of each of these activities, and estimate the contribution
that each unit of activity makes toward achieving the objective.
Estimating the coﬁtribution that each activity makes toward achieving
an objective such as violation-free offeqder'days is not a simple
matter. One empirical method would be bﬁ{‘ging a two-stazge production
function.1 In the first stage, the agengéué outpﬁts would be
estimated. In the second stage, these outputs would be entered as
independent variables along with other influencing variables to
estimate the outcomes or objective attainment. The coefficients of
these outputs from the second-stage productioq function could be used
to estimate coefficients for the objective function used in the linear
programming model.

Linear programming also makes thé\following assumptions:

o

9
1. Allocations of resources to activities are made under
condifions of certainty.
2. Variable inputs and outputs are divisible.
3. Activities can be added together.
4. Relations between variables are proportional (i.e., constant
returns to scale).
These assumptions seem to be reasonably well met in the hypothetical
illustration described in this section.
As is the case for the performance ratio model, the linear
programming model is not hard for the nonstatistician or

nonmathematician to understand. It is, however, usually too tedious

to solve by hand and is usually solved by computer.

Cost Function Model

This last model permits comparing an agency's performance with
the performance o? bther agencies. The great diversity of corrections
agencies, both in terms of what these agencies do and what they intend
to accomplish, requires that one exercise_special care when making
interagency performance comparisons.' Interagency performance
comparisons are most appropriate when these condifions are present:

(1) When performance is measured in terms of efficiency, agencies

have common work products or outputs.
(2) When performance is measured in terms of service quality,

agencies have common service characteristics.

(3) When performance is measured in terms of equity, offenders in

the agencies' caseload have similar characteristics.
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(4) When performance is mesured in terms of effectiveness or cost-

effectiveness, the types of outcomes expected are similar

among agencies that are compared to each other.2

(5) Agencies use the same definitions, data collection and
reduction procedures.

(6) Data collection and reduction techniques are practical and

relatively cheap.

(7) Agencies have an opportunity to explain unusual situations.

(8) Timely data collection and reporting occurs.

(9) Agencies operate under similar laws, procedural regulations,

and resource constraints.

Direct comparisons among agencies when these conditions do not
hold are likely to be misleading as well as unfair to some of the
agencies whose performance is being compared. Cost functions can,
however, statistically take into account some of these differences
among agencies and provide appropriate comparisons of aggucy
efficiency. Cost functions are appropriate statistical models when
these conditions hold (Trumbull and Witte):

(1) The probation agencies included share common processes.

(2) The number and types of offenders are determined by someocne

outside the probation agency.

(3) The prices of the resources consumed by the probation agency

(e.g., labor, office expenses, travel costs) are determired

outside the probation agency.
For the cost function, cost is the dependent variable. Cost

functions that include as independent variables vectors capturing

oy
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output quality, offender and staff characteristics, and socioceconomic
variables, as well as output quantity and prices of inputs, may be
necessary to compare costs fairly across agencies. Including these
other independent variables in the cost function would make it
possible to estimate their effect upon agency costs. Costs for
probation agencies with similar cost-influencing characteristics could
then be compared with each other instead of with the average cost for
all agencies.

Cost functions demand more data than the other two medels
discussed. Cost functions require multiple observations of an agency
over time, observations over many agencies, or cbservations over
several agencies over time. In an effort to assess the feasibility of
using this model, we examined the data available from 5
probation/parole agencies located in 3 states. Monthly data for the
following independent variables relating to adult supervision was
obtainable:

1) the quantity of several ocutputs--total cageload, number of
offenders processed at intake, number of warrants issued,
number of revocations, number of early terminations, number
of regular terminations

2) the quantity and price of major inputs--number of officers,
amount of travel, amount of office space

3) staff characteristics--avarége number of months' experience

per officer, turnover rate, ratio of officers to supervisors
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Not easily obtainable by month were

offender characteristics, such as prior criminal record and

1)
severity of the offense;

2) sociodemographic characteristics that conformed to the

agencies’ area boundaries, such as the unemployment ‘rate and
g il

per capita income.

Another disadvantage of working with cost functions is their

Once the data are collected, they must be fitted with the

complexity.
This part of the process requires. both

approprizte functicnal form.
The

computers and someone with considerable statistical expertise.
amount of data required and the complexity of thé}ﬁtatistical modeling
make cost functions the most costly of the three models discussed.

Yet many observers of probation/parcle agencies have a keen interest

in comparing performance across agencies. Given the interest in cross-

agency comparisons, further research on these models seemd warranted.

Summary
Bach of the three statistical models discussed permits comparing

an agency's performance to some benchmark. The performance ratio
model compares performance to the agency's own cbjectives. The linear

programming model estimates an optimal level of performance to which
the agency's performance can be compared. The cost function model

permits comparing the agency's performance to the average performance

o . .
of other agencies with jsimilar cost-influencing characteristics.
/ : .
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Table ! summarizes tiie salient characteristics of these ‘modeis.
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Footnotes -
1For this idea I am indebted to Ann D. Witte, Associate .
Professor of Economics, University of North Carclina at Chapel Hill.

2Definitions of the terms underlined in these 4 conditions may
be found in Grizzle.

3

Conditions 5 through 8 were adapted from Dressel.
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