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---
This research focuses upon three issues related to measuring the 

performan.::e of adult-offender related post-sentencing activities in 
probation and parole agencies: 
1. What are the critical operations in probation/parole upon which 

performance measures ought to focus? 
2. What measures can different constituent groups agree upon as being 

adequate measures of performance? 
3. How does the relative importance of different performance dimensions 

vary among constituent groups and over time? 
Our findings are briefly summarized below. Working papers that describe 
the research procedures and results in detail are identified in brackets 
following the summary of each issue. Eight of the working papers were 
written for publication in various journals. These articles are attached 
to this report, with notations as to which journal each article was 
submitted. 

Operations upon Which Performance Measures Ought to Focus 

We examined in depth the activities that officers at five probation/ 
parole agencies performed when supervising probationers and parolees. 
Five basic operations common to all agencies were in~ak~~ case assignment, 
supervision, violations and terminations. Specific activities were 
classified as being enforcement, rehabilitation, or administration 
oriented. After examining the amount of time officers spent on fourteen 
critical activities related to these orientations, we found that four 
agencies most closely fit the control model of agency practice and the 
fifth more closely fit the passive model. [WP82-1) 

Constituent Views of the Adequacy of Performance Measures 

A national survey was conducted to determine the extent to which 
probation and parole administrators, criminal justice researchers, and 
oversight staff could agree upon specific performance measures for 
probation/parole agencies having different orientations. Agreement 
between oversight staff, administrators, and researchers was moderately 
high, with correlation coefficients on ratings of measurement importance 
ranging from .60 to .71, depending upon the probation/parole agency's 
orientation and the constituent groups whose ratings were compared. 

Both administrators and oversight staff saw the greatest difference 
in measur.ement requirements being between the rehabilitation- and passive­
oriented agencies. Oversight staff saw the enforcement-oriented agency 
requirements as being equally similar to both the passive- and rehabilitation­
oriented agencies. Researchers and administrators, however, saw the 
enforcement agency's requirem~!nts as being more like the passive-oriented 
agency's than the rehabilitation-oriented agency's requirements. 
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Out of the sixty-five measures assessed, only four were judged 
appropriate for all three agency orientations by all three constituent 
groups. Thre~. of these measured benefit and the fourth measured quality 
of service. 

Promising statistical methods for weighting and aggregating 
performance measures to form a single indicator of overall performance 
include the performance ratio model, linear programming model, cost 
and production function models, and five multicriteria decision 
techniques. [WP82-7; WP82-9; WP83-3; WP83-5; wp83-6; WP83-7: WP83-8J 

Relative Importance of Different Performance Dimensions 

From a national. sample of funders, researchers, and practitioners, 
we elicited prefer.dnces about the relative importance of six dim~~ions 
related to the pe.rformance of probation and parole ag.ancies: quantity 
of output, quality of output, efficiency, equity, benefit, and cost­
effectiveness. Regardless of the type group, they generally rated 
benefit and quality as being substantially more important than quantity 
and efficiency. These findings suggest that research priority should 
be given to developing benefit and quality measures. 

The greatest variation in importance ratings occurred for the equity 
and cost-effectiveness dimensions of performance. Researchers assigned 
22% of the total weight to equity, while funders assigned only 12% to 
equity. Funders, on the other hand, assigned 20% bf the total weight 
to cost-effectiveness, while researchers assigned only 12% to that 
dimension. These differ~nces may be large enough to have practical 
significance when ;..lSitig them to aggregate performance measurements on 
individual dime,r.sions for purposes of ranking agencies or comparing 
their performance over time. [WP82-8; WP83-1; WP83-2; WP83-4J 

Abstracts of Articles Submitted to Journals 

1. Accountability for probation and parole agencies: Can administrators 
and oversight bodies agree on the terms? 

A national sample of probation and parole administrators and 
oversight staff rated performance measures that corresp\"mded 
to several dimensions of accountability for program implemen­
tation. These dimensions addressed responsibility for both 
processes and policy outcomes. Overall, the level of agreement 
between the two groups was moderately high. A majority of both 
groups selected three benefit measures and one measure of service 
quality as important for assessing the performance of three 
different hypothetical agencies. The two groups did differ, 
however, on how important they believed some of the types of 
measures were for assessing agency performance. Administrators 
rated measures that serve to diagnose operations problems higher 
than did oversight staff. Oversight staff rated more service 
quality measures as important than did administrators. 
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2. Three perspectives on performance measurement: funders, practitioners, 
and researchers 

Agency performance may be described in terms of quantity and qual~ty 
of output, ~quity, efficiency, benefits, and cost-effectiveness. A 
national survey indicates that practitioners, funders, and researchers 
differ in terms of how important they believe these different 
dimensions are in describing the performance of. probation/parole 
agencies. This article applies their different perspectives about 
performance measurement to five probation/parole agency performance 
summaries. It then examines the resulting performance measurements 
and considers in what sense these differences in perspectives have 
practical significance. 

3. Judging the performance of alternative corrections policies: a 
review of five techniques 

Priority-setting methods for policy boards must address both 
multiple criteria for choosing among alternative policies and 
the differing values of individual board members. Five techniques 
that might be appropriate for policy boards are decision analysis, 
simplified multiattribute rating technique, implicit multiattribute 
rating technique, analytic hierarchy process, and social judgment 
theory. This paper applies each of these techniques to three 
policies aimed at relieving prison overcrowding. Factors to 
consider before using one of these techniques include what roles 
board members and staff should play, how individuals' opinions 
should be aggregated, and whether the political conditions exist 
that make it feasible to use the technique. 

4. Developing standards for interpreting agency performance: an 
exploration 0:: three models 

Interpreting an agency's performance requires comparing its 
actual performance to a standard. The performance ratio, linear 
programming, and cost function modeLs may each generate standards 
for comparing an organization's performance. This article shows 
how each model could be used to develop standards for probation 
and parole agencies. It then discusses the requirements for 
using each model and the model's advantages and disadvantages. 

5. Efficiency in corrections agencies 

Most corrections agencies are in the formalization and control 
stage of their life cycles. The rational goal model is therefore 
the appropriate perspective from which to consider the perfo~nce 
of these corrections agencies. One of the important performance 
dimensions consistent with this model is efficiency. Production 
and cost functions may be useful techniques for developing a 
measure of overall effic~ency for some types of corrections agencies. 
Cost functions were applied to time series data for twenty-one 
prisons and five probation and parole agen.cies. Using data on 
costs and output quantity and quality, the functions estimated 
the overall efficiency of each agency. Production and cost theory 
proved much more useful for analyzing the performance of large 
scale prisons than probation and parole agencies. 
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6. Performance measures for budget justifications: develcping a 
selection strategy 

Performance information is important to the successful implementa­
tion of rationalistic budget reforms. Selecting "good" performance 
measures requires taking into account the context in which these 
measures will be used. A tool for systematicall'J considering 
factors that render performance measures adequate or inadequate 
for a given situation is described. Corrections administrators 
can develop a measurement assessment strategy based upon this 
tool that is appropriate to their agencies' concerns and available 
resources. 

7. Developing performance-dimension weights for assessing public­
sector programs: method and contextual effects 

The sensitivity of weights to method and contextual factors was 
tested on a topic of interest to corrections policy-makers and 
administrators. Subjects used three methods - the analytic 
hierarchy process, social judgment theory, and the simplified 
multiattribute rating technique - to judge the relative importance 
of six performance dimensions for assessing public-sector programs. 
The dimensions judged were quantity and quality of program output, 
equity, efficiency, benefit, and cost. Subjects whose roles were 
funders, practitioners, researchers, or the general public judged 
the relative importance of these dimensions for assessing probation, 
medicaid, air pollution, and any/all programs. One measure of the 
sensitivity of weights elicited to the way the dimensions were 
defined was also tested. The dimension most sensitive to the 
factors tested was equity. In most instances the factor effects 
were not large enough to be statistically significant and inter­
actions between fact:ors were generally not statistically significant. 

8. Integrating new methods for analyzing group decision making: 
social judgment theory, functional forms and random coefficient 
models 

Social judgment theory (SJT) is a method for eliciting opLn10ns 
about the relati~e importance of multiple objectives or attributes. 
When SJT is used to elicit the opinions of individuals who form a 
group, one must consider by what method these individual opinions 
can be aggregated to represent the group's opinion. This paper 
suggests an appropriate functional form for analyzing opinions 
elicited by SJT and a method for combining individual opinions. 
It then applies the proposed model to the problem of establishing 
relative weights for six performance dimensions for a public sector 
agency. Analysis of data for individuals in two groups indicates 
that both interaction and quadratic terms are important in describing 
how individuals evaluate agency performance. Further, individual 
methods of agency evaluation are so diverse that a random 
coefficient Model of valuation for the group as a whole is more 
appropriate than a fixed coefficient model. 

Submitted by The Osprey Company 
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ACCOUNTABILITY FOR PROBATION AND PAROLE AGENCIES: 

CAN A.DMINISTRATORS AND OVERSIGHT BODIES AGREE ON THE TERMS? 

Accountability in public organiz~tions connotes stewardship. 

In exchange for using public funds, the administrator is 

constrained to use them in a way that is responBive to the 

preferences of some person or group external to the 

administrator I s own organiza.tion. To make accountability 

oper~tive rather than simply symbolic, one must determine to whom 

the administrator accounts, for what s/he accounts, and by what 

instrument(s) responsiveness is assured. 

Several instruments of accountability have b\gen proposed. 

They include participative procedures, such as requiring consumer 

representation on policy boards or advisory commi t·tees (Etzioni, 

1975) and giving notice and holding public hearings as a part of 

administrative rule-making (Smith, 1980-81). These procedures 

seek to ensure that actions the administrator will take in the 

future will be responsive to the public's wishes. Other 

procedures, such as detailed financial statements and program 

monitoring (Elling, 1983; Etzioni, 1975) require the 

administrator to account to oversight bodies for actions already 

taken. 

Program monitoring is the accountability instrument 

considered in this paper. Some state governments are moving 

toward forma.lizing the monitoring process by requiring that 

agencies sign performance agreements or contracts with the 

legislature or governor in exchange for receiving appropriated 
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funds. The success of these performance agreements hinges upon 

whether agencies and their oversight bodies can agree upon 

meaningful measures and upon whether the oversight bodies 

subsequently reward agencies that meet the terms of their 

performance agreements or penalize agencies that do not. 

The purpose of the research reported here is to learn 

whether administrators and their oversight bodies can agree upon 

specific measures by which programs should be monitored. The 

oversight bodies addressed are legislative and gubernatorial 

offices that review and make recommendations on agency budget 

requests. To make it possible to consider specific performance 

monitoring measures, yet be comprehensive in the types of 

measures considered, we focus upon a single agency type -

probation and parole agencies. The scope of the research is 

limited to adult-offender related post-sentencing activities. 

Drawing from the work of Etzioni (1975), McKinney and 

Howard, (1979) and Smith (1980-81), we define accountability as 

the administrator's responsibility to elected superiors for 

implementing policy in a way that conforms to the tasks, 

processes, and outcomes mandated by law. Types of outcomes 

considered important include equity in distribu'ting those 

services, benefits, and exemptions ·to which individuals are 

enti tIed (Smith, 1980-81); efficiency in. translating resources 

into products (Rosen, 1982; McKilmey and Howard, 1979; and Smith, 

1980-81); and effectiveness in translating products into desired 

outcomes (Thompson, 1980; McKinney and Howard, 1979). 

Research Approach 

Described below is the method used to obtain data about the 
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extent to which administrators and oversight bodies agree upon 

accountability measures for probation and parole agencies. The 

first section describes how potential measures were developed. 

Subsequent sections define the sampling frame and describe the 

survey instrument used to elicit opinions from probation/parole 

administra. tors and oversig;ht staff. 

The Performance Measures.--Considerab1e care went into developing 

a comprehensive set of performance measures tailored to probation 

and parole agencies. First, we reviewed thirteen models of 

criminal behavior from the disciplines of sociology, psychology, 

economics, and biology. These models ranged from radical theory 

in sociology to social learning theory in psychology to 

genetic/physiological theory in biology. Next we developed 

causal diagrams that related probation/parole agency activities 

to the intermediate, short-term, and long-term impacts expected, 

based upon these theories. Then we reviewed the correction~ 

literature and identified several hundred potential measures that 

related to these causal diagrams. 

To ensure that the measures would relate to actual goals and 

activities of the nation's probation and parole agencies, we made 

brief visits to eleven agencies scattered across the nation and 

discussed their programs, activities, goals and objectives with 

them. Then we made detailed observations of operations and 

conducted in-depth interviews with probation officers in five 

additional agencies, spending an average of seventeen days in 

each agency. From the resulting detailed information on agency 

operations we developed for each agency a set of performance 

measuxes specific to that agency's operations and sent them to 

Page 4 

the agency administrator for review and comment. 

Based upon the 1itera.ture reviews and. visits to probation 

and parole agencies, we next developed a set of measures that 

spanned the spectrum of goals, programs, and activities in the 

agencies we visited. To reduce this set to a manageable number 

for administrators and oversight staff to consider, we selected a 

subset of 65 measures tha.t represented all the accountability 

dimensions encompassed by our definition of accountability. 

Three types of measures were included to cover the task and 

process dimensions of accountability for policy implementation: 

(a) quantity of output meaS1.U'es that describe the amount of 

an agency's direct products, i.e. p the services rendered or the 

regulations enforced; 

(b) quality of output measures that describe how well the 

agency is operating in terms of a variety of attributes, e.g., 

conformi ty to "good" practices, accuracy and timeliness of the 

work completed, the public's or offender's satisfaction with the 

service received; 

(c) process diagnostic measures that help to identify what 

steps in the agency's processes or community linkages cause 

actual performance to differ from expected. 

Four types of measures were included to cover the policy 

outcome dimensionz 

(a) equity measures that describe how fairly services are 

provided or regulations are enforced across different individuals 

or population groups; 

(b) efficiency measures that estimate the cost per unit of 

output ~r overall agency efficiency compared to other agencies or 
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standards; 

(c) benefit measttres that describe the effect of the 

agency's actions upon the offender or others in society; 

(d) cost-effectiveness measures that estimate the cost per 

unit of benefit. 

On the survey instrument sent to the probation/parole 

administrators and oversight staff, measures were grouped under 

several ca.tegories. In the largest category were 37 measures 

that related to specific activities. Two to five measures were 

listed under each of twelve probation/parole activities. They 

were not labeled by type of measure (i.e.,as quantity, quality, 

process diagnostic, equity, efficiency, benefit, or 

cost-effectiveness). Each measure that could not be related to a 

single activity was listed under one of the following categories: 

agency cost and efficiency, agency characteristics, outcomes of 

agency activities. 

Sampling Frame.--To assure that only people both knowledgable 

about probation/parole agencies and having a stake in measuring 

agency performance would be included in the survey, we focused 

upon two groups. First were administrators in probation/parole 

agencies. Two sources provided the sampling frame for these 

administrators - the 1981 edition of the Directory of Probation 

and Parole Agencies, published by the National Council on Crime 

and Delinquency and the 1977 edition of Expenditure and 

Employment Data for the Criminal Justice System, published by the 

U.S. Department of Justice and the U.S. Department of Commerce. 

We included in the sample all probation and parole offices with 

over 100 employees. We also drew a random sample of 100 offices 
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from those listed in the Qirectory. Excluding duplications, 151 

agencies were included in the administrators sample. 

Second were the gubernatorial and legislative analysts 

responsible for reviewing and making recommendations on agency 

budget requests. Tw.) other sources provided the sampling frame 

for this oversight group. The National Association of State 

Budget Officers membership list included the names of the 

executive budget officers for the fifty states. The 1981 edition 

of the Book of the States, Supplement #2, published by the 

Council of State Governments, listed the legisla.tive budget 

offices for the fifty states. We drew a random sample of fifty 

offices from the total of 100. The survey instrument was 

directed to the executive or legislative analyst responsible for 

reviewing probation and parole agency budgets. ,," 

Survey Instrument.--Which measures are considered important may 

depend upon the goals and activities that an agency pursues. In 

order. to assu=e that survey respondents had in mind the same 

agency characteristics when rating the performance measures, 

three profiles of hypothetical probation/parole agencies were 

developed and labeled agency A, B, and C. The purpose in 

developing the profiles was to present mixes of goals and 

activities actually encountered during the agency visits rather 

than to develop "pure'" types as they might a.ppea.r in the 

literature. Thus all agencies were portrayed as having multiple 

goals, with differen.ces in goal emphases among the three 

agencies. 

Agency A's goals were to assist the offenders in adjusting 

within the community, to provide treatment, and to protect the 
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community through reduction of recidivism. Its key activities 

were listed as being supportive counseling, effective probation 

and parole plans, psychiatric evaluations, job grooming, housing 

assistance, and monitoring offender progress. As a shorthand 

label we refer to this agency in the analysis below as the 

rehabilitation-oriented agency, although no such label was 

included on the survey instrument. 

Agency B, referred to hereafter as the audit-oriented 

agency, had as its goals protecting the community; guiding and 

assisting the offender; and collecting fines, court costs, and 

restitution from offenaers. Its activities included collection 

of payments, supervising offenders, keeping case books up to 

date, t~~nsfer paperwork, problem identification and referral, 

and apprehending offenders who violate the conditions of 

probation and parole. 

Agency C, referred to as the enforcement-oriented agency, 

had as its goals protecting the community from the criminal 

activities of offenders in the agency's case10ad and effenting 

rehabilitation through compliance with the conditions of 

probation/parole. Its activities included supervising offenders, 

problem identification and referral, investigation of possible 

violations of probation and parole conditions, and court 

appearances. 

Each respondent judged the importance of eaoh measure for 

each of the three hypothetical probation/parole ratings, making a 

total of 19.5 ratings per respondent. S/he rated ea.ch measure as 

being (a) not relevant for assessing the agency's performance, 

(b) relevant, but not important fd= assessing the agency's 
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performance, or (c) an important indicator of the agency's 

performance. The data analysis summarized below focuses upon the 

ext.ent to which administrators and oversight staff agree upon 

which measures are important indicators. 

Of the 1.51 instruments sent to administrators, 44 were 

returned. Seven of these were omitted from the analysis because 

respondents rated measures for only one of the three agency 

p~Qfi1es. Two others were omitted because the instrument was 

filled in improperly, yielding 3.5 valid responses, or a 23% 

response rate. Of the .50 instruments sent to oversight staff, 26 

were returned. Three were omitted because respondents rated 

measures for only one agency profile. Two more were omitted 

because the recipient sent the instrument to a probation/parole 

administrator and had him/her fill it out. The resulting 

response rate was 42%. With response rates at these levels, we 

do not assert that the survey results represent all 

probation/parole administrators and oversight staff. But we do 

believe that they reflect the opinions of the more interested and 

informed members of the populations sampled and therefore merit 

serious consideration. Indeed, we ware surprised at the level of 

interest in performance measurement evidenced by comments and 

letters respondents attached to the instruments they filled out. 

Findings 

To compare the probation/parole administrators and oversight 

staff opinions, we first calculated the percentage of each group 

who rated each measure as being an important indica. tor of a.gency 

performance. Pearson product moment correlation coefficients 

were calculated for each agency profile to meaaure the degree of 
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association between the two groups' ratings. The coefficients 

for all three agency profiles are similar - .69 for both the 

rehabilitation- and audit-oriented agencies and .71 for the 

enforcement-oriented agency - and indicate a moderately high 

level of association between administrator and oversight staff 

ratings. 

The scatter diagrams in Figures 1, 2, and 3 show the pattern 

of agreement for each agency profile. As these diagrams show, 

the measures do not break into well separated clusters, with one 

cluster being rated important by almost everybody in both groups 

and another cluster rated important by almost nobody in either 

group • Rather they form a continuum ranging from about 20 

percent to 80 percent of both groups rating the measure as 

important. Measures falling below the diagonal are those which 

were rated important by a larger percentage of oversight staff 

than administrators. Measures above the line were rated 

important by a larger percentage of administrators than oversight 

staff. 

What types of measures do both administrators and oversight 

staff believe are important for assessing agency performance? 

Because there is no clear clustering on the scatter diagram, we 

adopted an arbitrary cutoff of 60 percent to pursue this 

quest;L,on. We identified for each profile those measures that at 

least 60 percent of both administrators and oversight staff rated 

important. Table 1 classifies these measures and compares their 

proportion to the distribution of all the measures included in 
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the survey. For this and the next table, we pooled the ratings 

for the three profiles. One would expect, if ratings had been 

made at random, that the proportions of measures selected that 

are of each type would be the same as their proportion of the 

total measures in the survey. The most noticeable difference is 

that half the measures that both groups agree are important are 

benefit measures, whereas only 25 percent of all the measures 

rated were benefit measures. The second highest proportion rated 

important were quality-of-output measures. No efficincy or 

cost-effectiveness measure was included in the 60 percent cutoff 

group. 

Of the 65 measures rated, only four were rated important by 

at least 60 percent of both groups for all three agency profiles. 

Three of these measures fall into the benefit category: number 

and percentage of offenders who successfully complete their 

sentence (i.e, without violating their conditions of 

probation/parole), percentage o:f offenders arrested while on 

probation/parole, and percentage of offenders convicted of a new 

crim3 while on probation/parole. The fourth is a quality measure 

relating to general supervision of offenders: number of actual 

contacts per month per probationer compared to the prescribed 

number, broken down by level of supervision. 

Continuing to use the 60 percent cutoff criterion, we find 

that the two groups rated ten additional measures as important 

for the rehabilitation-oriented agency. Five of these measures 

are benefit, three are quality, and one each is quantity and 

equi ty • Both groups also rated five additional measures as 

important for assessing the perfonnance of the audit-o~iented 
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agency. One measure was selected from each of the following 

categories: benefit, quality of output, equity, process 

diagnostic, and quantity of output. Of these additional 

measures, the process diagnostic and quantity ones were also 

rated important for the enforcement-oriented agency. 

Next we look at those measures that at least 60 percent of 

administrators but fewer oversight staff rated important. 

Table 2 shows that the largest concentration of these measures 

falls into the process diagnostic category. The next largest 

concentrations are in the benefit and quality categories. It 

should not be surprising that diagnostic measures seem more 

important to administrators than to oversight staff. We would 

expect oversight staff to be more interested in sumrna,ry measures 

of how well an agency is operating, whereas the administrator 

must concern himself with identifying and correcting specific 

operations problems. Examples of process diagnostic measures 

that more than 60 percent of administrato~~ (but not oversight 

staff) rated as important include the number of offenders not 

referred to appropriate community resources for self-improvement 

or help because of inadequate community resources, the turnover 

rate of probation officers, the average time officers spend on 

selected activities compared to the agency's standard developed 

for each activity, and the ratio of units of work completed 

compared to the funded capacity. 

Measures important to oversight staff but less so to 

administra t·ors paint a different picture of agency performance. 

Quality measures dominate the set, followed by equity measures. 

Examples of quality measures that more than 60 percent of 
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oversight staf'~ (but not administrators) rated as important 

include the percentage of agency effort devoted to offender 

supervision compared to the targeted percentage; the ratio of 

field contacts to office contacts; the average caseload size per 

officer compared to funded caseload size, broken QOwn by 

supervision level. Examples of equity measures include the 

percentage of offenders counseled or treated who are 

rehabilitated, broked down by race, sex, and age group; the 

number and percentage of offenders viol~ting conditions of 

probation/parole whose t~rm is revoked, broken down by type of 

violation, age group, race, sex, type of offense, and length of 

term. 

It is surprising that efficiency and cost-effectiveness 

measures were not rated as more important, especially by the 

oversight staff. The literature on accountability led us to 

expect that these dimensions of policy outcomes would be 

important to people. In addition, another st'udy (Grizzle, 1983) 

that asked legislative and executive budget analysts to judge the 

relative importance of several performance dimensions instead of 

asking them to rate specific performance measures found that the 

budget analysts rated cost-effectiveness and quality about 

equally important. The cost-effectiveness measure rated lowest 

was rated important by 24 to 29 percent of the respondents, 

depewiing upon the agency profile for which the measure was 

selected. The cost-effectiveness measure that received the best 

rating (54 to 63 percent) was average supervision cost per 

offender successfully completing the probation/parole term. 

To understand why the cost-effectiveness and efficiency 
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measures did not receive higher k~tings, we analyzed the comments 

that respondents made about specific measures. These comments 

indicated that respondents considered the cost-effectiveness 

measures infeasible because they believed the data would be too 

difficult or impossible to obtain. The efficiency measure rated 

lowest (24 to 37 percent) was overall agency efficiency as a 

percentage of the most efficient, compar.able agency in the state. 

Respondents indicated they believed it was impossible "to obtain 

the data for the "comparable" agency. 

Additionally, some administrators did not believe they 

should be held a.ccountable for the criminal behavior of 

offenders. In the words of one administrator, "under no 

circumstances should agency perfo~~ce be based on the continued 

criminal activity of offenders on the caseload. So often courts 

place people not appropriaate for probation on probation, many 

times against the probation officer's recommendation." This 

comment emphasizes the dilemma of wanting to hold administrators 

accountable for outcomes in situations where they do not have 

control over the factors needed to produce desired outcomes. As 

McKinney and Howard point out, the last two syllables in 

"accountable" form the word "able." Accountabili ty should be 

accompanied by the authority to tr~e the actions necessary to 

achieve the outcomes for which one is responsible. 

Summary and Conclusion 

A national s~~ple of probation and parole administrators and 

oversight staff rated performance lIl:easures that corresponded to 

several dimensions of accountability for program implementation. 

These dimensions addressed responsibility for both processes and 
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policy outcomes. Overall, the level of agreement between the two 

groups was moderately high. A majority of both groups selected 

three benefit measures and one measure of service quality as 

important for assessing the performance of three different 

hypothetical agencies. The two groups did differ, however, on 

how important they believed some of the types of measures were 

for assessing agency performance. Administrators rated measures 

that serve to diagnose operations problems higher than cUd the 

oversight staff. Oversight staff rated more service quality 

measures as important than did administrators. 

The emphasis given to benefit and service quality measures 

is consistent with a previous survey that asked respondents "io 

rate performance dimensions rather than specific measures. 

Cost-effectiveness and efficiency measures, however, were not 

rated as high as previous ~esearch led us to expect. Respondents 

did not appear to rejeci the concepts of efficiency and 

cost-effectiveness as important dimensions of accountability, but 

some believed the specific measures rated were not feasible in 

terms of data collection requirements. Not surprisingly, some 

administrators did not believe they should be held accountable 

for outcomes that they could not control. 

Based upon these survey results, we would expect that 

performance agreements between legislatures or governors and 

agencies would focus upon benefit and service quality measures I 

Oversight staff see~ less interested in holding a~~nistrators 

responsible for quantity of output or conformance to specific 

proces(les. Neither group showed much enthusiasm abi)ut the 

efficiency and cost-effectiveness measures included in the 

-
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survey. Perhaps the greatest need for future performance 

measurement research is developing efficiency and 

cost-effectiveness measures that are both feasible in terms of 

data collection requirements and credible in terms of matching 

the administrator's responsibllty with. 'his/her authority. 
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Figure 1 

Ratings of Performance Measures 

for the Rehabilitation--Oriented Agency 
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Figure 2 

Ratings of Performance Measures 

for the Audit-Oriented Agency 
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~ 1 

Figure 3 

Ratings of Performance Measures 

for the Enforcement-Oriented Agency 
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Table 1 

Distribution of Performance Measures Rated as Being Important 
by Both Administrators and Oversight Staff, 

Compared to the Total Set of Measures Rated 

Dimension Total Set of Measures Measures Rated ImEortant 
Number Percentage Number Percentage 

Quantity of output 27 14 3 11 

Quality of output 33 17 7 25 

Process diagnostic 36 18 2 7 

Efficiency 12 6 0 0 

Equity 24 12 2 7 

Benefit 48 25 14 50 

Cost-effectiveness 15 8 0 0 

Total 195 100 28 100 

Table 2 

Distribution of Measures That at Least Sixty Percent of Only One Group 
Rated as Being Important 

Dimension Administrators Oversight Staff 
Number Percentage Number Percentage 

Quantity of output 4 22 1 8 

Quality of output 1 6 6 46 

Process diagnostic 6 33 0 0 

Efficiency 0 0 0 0 

Equity 1 6 3 23 

Benefit 4 22 1 8 

Cost-effectiveness 2 11 2 16 

Total 18 100 13 100 
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THREE PERSPECTIVES ON PERFORMANCE MEASUREMENT: FUNDERS, 
PRACTITIONERS, AND RESEARCHERS 

Agency performance can have many facets. Important aspects 

or d,imensions of performance include both the quantity and quality 

of output, the equity with which these outputs are distributed, 

how efficiently these outputs are produced, what benefits result, 

and the cost-effectiveness of the resulting benefits. 1 This paper 

looks at the extent to which funders, practitioners, and 

researchers agree about the relative importance of these 

performance dimensions. 

Why Learning the Relative Importance of 
Performance Dimensions Matters 

Assessing overall agency performance by looking at individual 

performance measures can be difficult. Agencies may vary in terms 

of how well they perform on each dimension. Further, an agency's 

performance on each dimension may increase or decrease over time. 

Increasing performance on one dimension can sometimes be at the 

expense of decreasing performance on another dimension. For 

example, greater quantity of output may be achieved by lowering 

output quality. Or impI'ovements in efficiency may be to the 

detriment of benefits to client groups. The p~cture becomes even 

more complicated when one attempts to compare the performance of 

different agencies over time. 

To make it easier to compare performance over time or across 

agencies, then, one would like somehow to combine multiple 

performance measurements into a single indicator that summari~es 
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an agency's overall performance. Statistical models; such as the 

2 performance ratio and linear programming approaches, provide 

methods for combining these measurements. However, these models 

require that someone determine the relative importance of the 

performance dimensions included in them. Thus, learning the 

relative importance of performance dimensions is an important step 

in measuring an agency's overall performance. 

People may disagree about how important one performance 

dimension is compared to another. If people do in fact disagree, 

whose judgement about the relative importance of performance 

dimensions should be used when developing an overall measure of 

agency performance becomes an important question. It seems likely 

that a person's role might influence his/her perspective on 

performance measurement. For example, people who are responsible 

for allocating funds across programs might. believe that cost-

effectiveness is the most important dimension. People responsible 

for implementing programs, on the other hand, might believe that 

quality is more important than cost-effectiveness. 

Research Method 

To test this assumption, we elicited judgments about the 

r.elative importance of performance dimensions from individuals 

whose roles varied as follows: 

funders--executive and 
reccwmendat~i.ons for 
appropriations. 

legislative staff 
the government's 

who develop 
budget and 

researchers--people at universities or other research 
organizations who study government agencies. 

practitioners--people who work at the administrative level in 
government agencies. 
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Several factors may affect the relative importance that 

people ass~gn to different performance dimensions. We would hope 

that the most important determinant of assignments is the opinions 

that people actually hold. Other factors that may affect their 

assignment of relative importance include the method used to 

elicit their opinions and the way the task is presented to them. 3 

To minimize the influence of these other factors, we described the 

task to all three groups of respondents the same way and used the 

same method for all three. We asked them all to think in terms of 

the same type of organization--a probation and parole agency. 

The aim in selecting a sampling frame was to query people who 

were both familia~ with prob~tion/parole agency operations and who 

would be expected to have an interest in assessing 

probation/parole agency performance. We hoped that restricting 

the sample to such people would increase the diligence with which 

they completed the survey instrument and decrease the percentage 

of individuals polled who actually had no opinion about the 

relative importance of performance dimensions. 

A separate sampling frame was developed for each of the three 

groups that comprised the national sample. The practitioner 

sampling frame consisted of administrators listed in the 1981 

edition of the Directory of Probation and Parole Agencies, 

published by the National Council on Crime and Delinquency. The 

researcher sampling frame was constructed by selecting that subset 

of the American Soctety of Criminology membership list who gave an 

affiliation with a university or other research organization. We 
/ 
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drew a random sample of 100 people from each of these sampling 

frames. 

Two other sources provided the sampling frame for funders. 

The National Association of State Budget Officers membership list 

included the names of the executi ve budget officers for the 50 

states. The 1981 edition of the Book of the States, Supplement #2, 

published by the Council of State Governments, listed the 

legislative budget offices for the 50 states. We drew a random 

sample of 50 offices from the total of 100. We directed the survey 

instrument to the executive or legislative analyst responsible for 

reviewing probation/parole agency budgets. 

The response rate for the three groups was as follows: 

Funders--41 respondents, or 82% of the sample 

Practitioners--43 respondents, or 43% 

Researchers--48 respondents, or 48%. 

Because of the small size of the funders sample, we sent out one 

follow-up letter to people who had not responded within one month 

to our original request. We did not follow up nonrespondents in 

the practitioner and researcher groups. 

Figure 1 shows the survey instrument used to elicit judgments 

about the relative importance of performance dimensions. The 

respondent indicates his/her preferences through a series of 

pairwise comparisons. This format facilitates using saaty's4 

analytic hierarchy process and cor~esponding statistics to analyze 

and interpret the survey results. 

In a ~over letter, respondents were told that the researcher 

was developing performance measures for probation/parole progrsms 

5 

and wanted to identify the types of measures that people thought 

were most important for judging the adequacy of agency 

performance. They were told that the survey findings would be used 

to set priorities on which types of performance measures to 

develop and test first. Finally, they were asked to judge the 

relativ'e importance from their perspective as budget analysts, 

practitioners, or researchers. 

Survey Findings 

To analyze the survey data, each individual's response was 

first used to develop a vector of percentages that reflected 

his/her.' judgments about the relative importance of the six 

perfoTmance dimensions~ The following method was used to produce 

this priority vector. Each individual's response was set up as a 6 

X 6 matrix. If for each cell the performance dimension in the row 

was more important than the dimension in the column, the absolute 

value of the number checked by the respondent was inserted in the 

cell. If instead the dimension in the column was rated more 

important, the reciprocal of the absolute value was inserted in 

the cell. The lower lefthand half of the matrix is therefore the 

reCiprocal of the upper righthand half of the matrix. (For 

illustrative PUI'poses, one such matrix is reproduced in Table 1.) 

Next, the geometric mean was calculated for the six elements in 

each row, and the resulting priority vector was normalized so that 

the percentage would total 100%.5 

To obtain group judgements about the relative importance of 

the six performance dimensions, we then calculated the arithmetic 
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mean for each of the six numbers in the individuals' priority 

vectors. The resulting vector for each group is shown below: 

Dimension Funders Practitioners Researchers 

Quantity 8% (.75) 11% (1.00) 6% ( 1.00) 

Quality 19 (.47) 22 ( .41) 21 (.52) 

Equity 12 (.75) 16 (.62) 22 (.59) 

Efficiency 13 (.46) 11 (.45) 10 ( .80) 

Benefit 27 (.44) 28 (.43) 12 (.50) 

Cost-effectiveness 20 (.50) 12 (.58) 12 (.75) 

The number in parentheses is the coefficient of variability, 

obtained by dividing the mean into the standard deviation. 

All three groups indicate that benefit is the most important 

dimension and quantity of output is the least important. The two 

major differences are the greater importa,n~8 that funders place 

upon cost-effectiveness compared to practitioners and researchers 

and the greater emphasis that researchers place upon equity. 

These differences seem reasonable because cost-effectiveness is 

the decision criterion that proponents of economic rationality 

6 advoca te for allocating resources across agencies or programs. 

The researchers sampled come more from sociology and political 

science than economics and are therefore more concerned with who 

gets what services, a matter of equity, than with allocating 

resources on the basis of cost-effectiveness. 

The coefficient of variability indicates the degree of 

homogeneity in individual judgments within each group. The 
.. 

smaller the coefficient, the greater is the consensus about the 
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dimension. Both funders and practitioners have the most consensus 

ab~t the importance of the quality, efficiency, and benefit 
f. 

dimensions. Researchers show the most consensus about the 

quality, equity, and benefit dimensions. Quantity is the 

dimension for which there is the least consensus about its 

importance. 

To compare the priority vectors obtained for the three 

groups, lole used the root mean square deviation. 7 The equation for 

comparing two vectors that have six dimensions is 

where ai is the percentage of the ith dimension in vector a and bi 

is the percentage for the ith dimension in vector b. This root 

mean square deviation can range from a to 58. Zero represents 

identical vectors and 58 represents the maximum possible 

dissimilarity. Comparing the researchers and funders priority 

vectors, we find that the root mean square deviation is 5.5. The 

other pairs have slightly smaller root mean square deviations--3.2 

for researchers compared to practitioners and 4.1 for funders 

compared to practitioners • 

Some people may wonder whether the b~nefit dimension received 

the highest rating because it sounds good in the abstract. We 

tried to avoid such a response by grounding the performance 

dimensionD in specific measures and including these measures on 

the form each respondent filled in. We also looked to see how 

benefit measures fared relative to other measures in a national 
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survey reported in another study.8 In this other survey a majority 

in each of three similar constituent groups rated three of sixty-

fi ve measures as relevant and important for all three agency 

profiles. All three were benefit measures. The benefit measures 

were not labeled "benefit" but were grouped under "outcomes of 

agency activities." 

As an additional check on the validity of benefit being 

judged as the most important performance dimension, we reviewed 

the legis la ti ve appropriations hearings for two states. These 

hearings were for the 1979 and 1981 Florida Senate and House 

subcommittees that dealt with corrections and the 1981 North 

Carolina House and Senate appropriations subcommittees that dealt 

with corrections. The approach was to transcribe each question 

that a legislator asked during these hearings and code each 

question as either relating or not relating to performance. Of the 

127 questions that the legislators asked corrections agency staff 

about performance, 38% were questions about benefit. No other 

performance dimension (Jontained as large a proportion of the 

performance questions. 

Applying the Performance Weights to Performance Measurements 

The priority vector for each of the three groups provides a 

set of weights that can be used to combine into a single 

performance measurement many measurements representing individual 

performance dimensions. In some respects the three constitutent 

groups have a similar pattern of performance dimension weights. 

All three judge benefit and qual;!ty as being more important than I 
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efficiency and more than twice as important as quantity. Funders, 

however, judge cost-effectiveness to be more important than do the 

other two groups. Also, researchers judge equity to be more 
o 

important than do the other two grAups. 

Are these differences large enough to have practical 

significance when using them? To better appreCiate the effect 

that these differences might make when judging agency performance, 

we applied them to a set of performance measurements for each of 

five probation/parole agencies. The performance measures used to 

represent each performance dimension follow: 

Quantity: Number of offenders supervised. 

Quality: Percentage of referrals followed up. 

Equity: Percent,,'1~;e of offender problems identified that 

resulted in referrals to obtain help. 

Efficiency: Annual cost per offender supervised. 

Benefit: Number of early and regular terminations as a 

peroentage of total terminations. 

Cost-effectiveness: Cost per successful termination. 

The performance measurements for each agency were scaled so 

that the best possible performance would be scored 100% and the 

worst possible would be scored 0%. Where there was no external 

standard to define "best" per forr;,iance, the agency which performed 

best for a given dimension was scored 100% and the other four 

agencies were scaled to that imputed standard. Table 2 shows these 

performance scores for the five agencies. 
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Table 3 shows three overall performance scores for each 

agency, using in turn the weights provided by the practitioners, 

the funders, and the researchers. Each agency's overall score was 

obtained by multiplying each performance measurement by the 

group's respective weight relating to that performance dimension 

and summing the resulting products. Al though there is some 

variation in each agency's performance score, depending upon which 

group's weights are applied, their rank order does not change. 

Regardless of which group's preferences about the relative 

importance of the performance dimensions is used, agency A 

performs best, C second best, B third best, D fourth, and E worst. 

It is also worth noting that the same rank order would obtain l.f 

( 
all performance dimensions were weighted equally. 

As a second exercise, we developed performance measurements 

for hypothetical agencies. This exercise differed from the 

previous example in thr'ee ways. First, the number of agencies was 

increased to 80. Second, the measurements varied over a wider 

range than occurred for the five agencies whose performances are 

described above. Third, the performance weights applied were 

restricted to the two constituent groups that differed the most 

from each other--funders and researchers. 

A random table provided the scores for each of 80 

hypotheti.:!al agenCies on each of the 6 perfcrmance dimensions. 

Each dimension's performance was allowed to range from 100, 

representing 10% of optimum performance, to 1000, representing 

( 100% of optimum. To calculate an overall performance score for 

11 

each of the agency profiles, we multiplied each dimension's score 

times each group's weights and summed the products. For example, 

the overall performance scorE. for agency profile IF1 using the 

researchers weights is 620: 

Dimension 

Quantity 

Quality 

Equity 

Efficiency 

Benefit 

Cost-eff. 

Total score 

Score 

1000 

200 

900 

400 

600 

900 

Weight 

x 8% 

x 19 

x 12 

x 13 

x 27 

x 20 

Weighted Score 

= 80 

38 

= 108 

52 

= 162 

= 180 

620 

Applying the funders weights to these same dimension scores gives 

a total performance score of 616 instead of 620. 

Next we correlated the performance scores obtained by using 

the funders weights with those obtained by using the researchers 

weights. Figure 2 shows that there is a high, positive correlation 

between the two sets of performance scores. Th~ Pearson product 

moment correlation coefficient is .93. 

This high correlation again suggests that which group's 

weights are used might not make much practical difference. To 

pursue this possibility, we ranked the 80 agency profiles 

according to each set of performance scores and compared the two 

rankings. Table 4 shows that the differences in rank order range 

from a to 23. Profile 81, for example, would be ranked 17th out of 

80, based upon either the funders or the researchers weights. 
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Profile /126, on the other hand, would be ranked first using the 

researchers weights but only 24th using the funders weights. The 

mean difference in rank order for the 80 profiles is 8. 

Next we looked at the mean difference in performance scores. 

Total performance scores can range from 100 to 1000. The actual 

range for these 80 profiles is from 214 to 851 when using the 

researchers weights and 222 to 818 when using the funders weights. 

The mean difference between the two sets of scores is 38. 

\ie conclude that a small change in the -eotal performance 

score is enough to change the rank order. On the average a change 

of less than 4% (38 points out of 1000) is enough to change the 

rank order by 8 places. If such rankings were used to establish 

priorities among agencies for purposes such as program expansion 

or cutback, the choice of whose weights to use could materially 

affect the level of resources allocated to a given agency. 

Summary and Conclusion 

We elicited from a sample of funders, researchers, and 

practitioners their preferences about the relative importance of 

six dimensions related 'to the performance of probation/parole 

agencies. These dimensions were quantity of output, quality of 

output, efficiency, equity, benefit, and cost-effectiveness. On 

some dimensions judgments across dimensions resulted in similar 

rankings. Regardless of the type group, they generally rated 

benefit and quality as being substantially more important than 

quantity and efficiencY. These findings suggest that :-esearch 

priority should be given to developing benefit and quality 

measures. I 
1,\ 
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The greatest variation in importance ratings occurred for the 

equity and cost-effectiveness dimensions of performance. 

Researchers assigned 22% of the total weight to equity, while 

funders assigned only 12% to equity. Funders, on the other hand, 

assigned 20% of the total weight to cost-effectiveness, while 

researchers assigned only 12% to that dimension. These 

differences may be large enough to have practical significance 

when using them to aggregate performance scores on individual 

dimensions for purposes of ranking agencies or comparing their 

performance over time. 

Whether they are large enough depends upon three factors: 

(a) how much variation in performance actually occurs among 

the agencies heing compared, 

(b) how many agencies are compared, and 

(c) how the overall performance measurements are used. 

If the overall measurements are used to establish a rank order 

among agencies, then which group's weights were used would not 

matter for a few agencies if the variance in performance across 

agencies were similar to that for the five agencies sampled. The 

greater the number of agencies, however, the more likely a small 

difference in measurement will affect the rank order. If, 

however, actual variation were as great as that simulated for the 

eighty hypothetical agencies, then whether one used funder weights 

or researcher weights would make a difference in the rank order of 

the agencies. 
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( Using the overall performance measurements instead of the 

resulting rank order of agencies could ~ffect decisions even if 

the variation were no greater than that found in the five agencies 

described above. For example, the overall performance score for 

the poorest performing agency is 44 when weighted according to tne 

funder preferences and 61 when weighted according to practitioner 

preferences. If these measurements were the basis for reimbursing 

an agency under a performance contract, whose weights were used 

could have a substantial effect on the size of payment the agency 

would receive. If one wants to use the overall performance 

measurement for such a purpose, who should establish the weights 

therefore becomes an important question that merits further study. 

Another important problem needing study is hO\<J to elicit 

judgments when the judges have a personal stake in the outcome. In 

such situations, participants may be reluctant to reveal their 

true preferences. If an agency head knows, for example, that the 

performance weights he/she gives will be used to assess his/her 

agency's performance, he/she has an incentive to weight mos t 

heavily those dimensions that he/she beli&ves the agency performs 

best on, regardless of which dimension he/she truly believes is 

most important. One way of countering this incentive is to have 

practitioners negotiate weights with their superiors, but this 

approach can also lead to gamesmanship in an adversary process. 

Each party may attempt to guess his/her opponent's weights and 

gi ve extreme offsetting weights designed to bring the average 

1 weights into conformance with his/her own true weights. 

15 

The procedure used in this paper is adequate for making 

performance dimension weights explicit when people have no reason 

to conceal their preferences. The purpose of this exercise was to 

establish priorities for researching performance measures. 

Because this puryose is nonthreatening, these weights may be a 

truer indication of how these groups value different performance 

dimensions than would weights elicited as a part of an actual 

performance measu'ment process in a specific agency. 
" 
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Figure 1 

SURVEY INSTRUNENT 
I-II:ICII PERFOR~1ANCE DIMErlSlOaS ARE MOST IMPORTArn? 

Agency p(>rform~Jlwl' is it multiclimf'n:dnnni cOIlC"pl. Thl! tf1rm " pr1r Cnrlll,lI1CC" {'un 
includ~ such e1i...,ns ions as qllant ity and qlla I i ty of O"tp"t. eqlli ty, effid,,"cy. bencH t 
and cosc-effpctiveness. Opinions differ about thl" rcl.,tivl! importance of the-Be 
dimensions ~s indi~ators of ngency per(orm~ncp. Dcfillitions of each dirnvnsi"ll and 
related pt.~rform:ancp m('3HUrt'tS .1rp I iseed bl'lou. 

Qu.lntity of output rl'fers to tl1l' nmount of all \lJ.!.oucyto; clirt'C"t products, i.t!., thl! 
s~r~::~s rcndpred elr rCAuliltions to"Corercl. 
Exampir.s: Number of contacts m.ltlc wi th oCCpndpr:-; 

NUlnb~r uf iov,"stigations cOlllpletcd 
rJumbl'r nl ... fCt'n,hors reCI"rred to community rt~:;Otlrcp.!1 

QU~11 i ty of output r.·lprs to how well the ngcnl'Y is upr-r.1tillg and ("ncolllpassps i1 

number oC ;Jttribut~N, including cnnformilY to "~notJlI practict!s, IlCCUf.1CY and 
lim,diness of the work cnlllpI ('tl"'tiI tht! public's or tlw clil'llt's s.ltisfnction with 
tllr svrvice rf'ceiv~(I. 

EX.1mpl,'s: % of Ofrl\ncl(lr~ who n~c('ivt, llw If'vl·l of !HlrH'rvision to which thl~y 
wt.."re .1GsiglH.'d 

Z of vi<:t imH sC'rvNI by rC'stittltion proJ;r.lm whu nre sJJtisripd with 
tIll' timel inl!ss nnd nde'lI,acy of p.lyn!l'nl 

"Vt·r.1~1! t'l.l(l.sf>d time bl!tw"l'O IU'Pc.J ilJC'ntifictltion o1nd n,'{('rrnl of 
oCfl·nc.Jer to ~1 cllmmunity n!suun.:c 

Equity refefs to huw fairly servicC's or the cnfafCl'tnr!lIt of rUf,;ulatlons nr~ 
dIstributed o1f11onl~ p,~uple. Cummt)" waYR of br"!Clkinr. clow" :c;crVlC('S in orclt'r to 
COmp.1rl" ttwir distributiun .1monr, diCrt'rt'nt grolll-S of ,1fCf'mJl"rs includf~ 1If;". 
rncr, sex, rxtcnt of nC('d, spverity of ocrcnst' or It1oJ!th of harm. 
":x.lmpl~s: % of nffendl'rs nC'('dilt~ ht.!lp who arC' rp(t'rre'd to community rrRollrces, 

broken down by raCt·, age grollp o1nd srx of oCfl'Il<I(lr 
% of "re"nder problem" identified for which help i. obtained, brok"n 

down by whetl"" obt.,ininll help i. a .peci,,1 condition of 
probntioll nr parole 

Av(,'r:J~1' ~lapsl·d tinu.' br.cwt'en "t'Hd iclcntiricOItion ilod rt!fl!rr.11 to .1 

comllluni ty r("saurep, brokt'n down by II'ngth of oCff'nd,'r I 5 tl"l"m 

Effi!.il'ncy rC'fl'rs to tlw cost ptOr unit of output. 
Ex.1n1ples: Av,·r.1I:;l' ('ost pC'r invl·stiJ.t"tion compll't'~c1 

Av~r.lht· cost (llir office cont.let 
"ver.'~lO cost pl!r r('ft'rr,11 

~ reC(lrR to tll. o torr.oct of \Jh.1t tlill flgt'ncy dUi·S upnn thr. Urrcncil'I' or I)tlll'ro 
in sllI:iply. 

EX.:Jmpll'S: # and: of urfl..'nUI'rN ",hu complt'tP th~'ir t('rm without violntinc ;) 
cUlldiliuli of problltinn ur p.1rnh. 

# .1011 -: "r Urrt11llh'rn \Jitl! drug or .11("ohol probll'hlH tHlcceH.qllllly n~llnhil iCall!d 
, .1nd ;! of vh·tillls Arnnc,·tJ rf'stiLuLion whn n'c(·ivt.! the full nmotlnt dlhl tltf'm 

r.O:ll-l'r(l'l.,;tiV(lIlC'fO!\ rpl .. rR tf} COtiL Ih'r unit DC bt'n .. Cit. 
E)(mnl'll'~~';;: t.:luH of h,·cllrjn.~ f'ntpluymC'nt rnr .111 orr"fl.I('r 

AVf'rng'" ":('PH I,,'r .llcuhulic r(lhlJbilit:itl~tI 

Av.·r;I.~'~ ("\:II rur 'iul"'rviliiull of t':",ch urfpnd.-r who NIICcI'H"rlilly C'fllllpl,'lf\,ft 
., t.'rm witlumt vjnl,u;illil 

1111 ""'Mil H""',,,, 0-{) 
I liN, I fllllflll'\lU, ~'., HI I .' ,.,' f I I til' 

IIISTRUCTI OriS 
Assume th::t your task is to determine the performance of a prob.lt ion and/ur 

parole agency. Uoe the matrix below to compare the importnncf' or six (lHrformnncr 
dimensions us indic.ators of agency per{orm:mce. Definitions oC thes~ ditnullsions 
~ppear on the lefthand Didt! of this shet!t. 

E.1Ch row in this matrix compares two performnnce dimensions. Faf c:Jch rn\J, 
ch~ck the column that most closely reflects your opinion of the importance of 
the P(lrCOrmancc dimension in the lefth3nd column compored with the perforrn.lnct! 
dimt!ntllon in the righthand colul11n. For example. in thl! first rO\J, a check in 
cnlumn +S Incans that you believe quantity of output i6 strongly 1Il0re important 
than 'I'JOlity of output. A check in column -) mean. that quantity is m<ldcrately 
less important than qua! i ty. A cht'ck in column I mcana tlHlt thco twu perform.met.­
dimensions nrc of equnl importnncc llS indicators of .1gt'ncy perCurmancC'. 

Quantity 
Qu.11 ily 

Qu.1nt i ty 
E'luity 

Qnantity 
Efficiency 

Quantity 
RI!I1f! Cit 

f-' 
-..J 

Quantity 
C:oRt-"ff.·t,;t iv,\n~ss 

I/ual ity Equity 

Q,o.11 ity 
Er:Cicil'IH!Y 

Qunlity 
Ill'Ill'L i l 

Qu.11 ity 
C09t-l!flt'cLivellc~R 

~'I" i ty Effh' i\!ncy 

E'lu ilY Rene fit 

E'1'1i ty CUUl-I' r f "l' t i.V~·IU!Ss 

Hridt.'"ey 
nCIlI' Cit 

hrrid~"cy Cosl-i' r (pc t i VI'nU$9 

Ih'lwfi t Cust-nCrt'ct iVt!IH!99 

I'I"n8" "',,'ck th,! cat"llory lh.1l m"Nt clu.ely ,Ie.crib"s UII' PONililln you hold: 

__ crimi"n. ju~ticc prilclltiolwr __ rt'8cnrchcf 

flfl"nl 0" b11tIS.·t .,n.,ly"l 
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Table 1 

ILLUSTRATIVE MATRIX CONSTRUCTED FROM 
AN INDIVIDUAL'S SURVEY RESPONSE 

Performance 
Dimension Quantity Quality Equity Efficiency Benefit 

Quantity 1 3 5 1/3 7 

Quality 1/3 1 3 1/5 3 

Equity 1/5 1/3 1 1/5 1 

Efficiency 3 5 5 1 3 

Benefit 1/7 1/3 1 1/3 1 

Cost- 3 5 7 1 7 
Effect. 

Table 2 

Performance Measurements for Five Agencies 

Performance Measure Agency 

Number of. offenders supervised 

Percentage of referrals followed up 

Percentage of offender problems 
identified that resulted in referrals 
to obtain help 

Annual cost per offender supervised 

Number of early and regular terminations 
as a percentage of total terminations 

Cost per successful termination 

A B C 

91% 72% 67% 

89 84 57 

59 71 93 

100 60 76 

90 88 96 

100 58 81 

D 

100% 

74 

87 

79 

54 

47 

"",.,-. 

Cost-
Effect. 

1/3 

1/5 

1/7 

1 

1/7 

1 

E 

53% 

99 

,j 

72 

33 

~ 
I 
I 
i 

55 

20 

~ 

I 
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Table 3 

Comparison of Overall Performance Scores for Five Agencies, 
Applying Weights Elicited from Three Constituent Groups 

Performance Performance Performance Score, Weighted....!:Y..:.. 
Dimension Measurement Practitioners Funders Researchers 

Agency A 
Quantity 91% .10 .07 .05 
Quality 89 .20 .17 .19 
Equity 59 .09 .07 .13 
Efficiency 100 .11 .13 .10 
Benefit 90 .25 .24 .25 
Cost-effectiveness 100 .12 .20 .12 
Overall performance 

score 87% 88% 84% 

Agency B 
Quantity 72% .08 .06 .04 
Quality 84 .18 .16 .18 
Equity 71 .11 .09 .16 
Efficiency 60 .07 .08 .06 
Benefit 88 .25 .24 .25 
Cost-effectiveness '58 .07 .12 .07 
Overall performance 

score 76% 75% 76% 

Agency C 
Quantity 67% .07 .05 .04 
Quality 57 .13 .11 .12 
Equity 93 .15 .11 .20 
Efficiency 76 .08 .10 .08 
Benefit 96 .27 .26 .27 
Cost-effectiveness 81 .10 .16 .10 
Overall performance ---

score 80% 79% 81% 

Agency D 
Quantity 100% .11 .08 .06 
Quality 74 .16 .14 .16 
Equity 87 .14 .10 .19 
Efficiency 79 .09 .10 .08 
Benefit 54 .15 .15 .15 
Cost-effectiveness 47 .06 .09 .06 
Overall performance 

score 71% 66% 70% 

~ency E 
Quantity 53% .06 .04 .03 
Quality 99 .22 .19 .21 ~c:;.. 

Equity 72 . .12 .09 .16 
Efficiency 33 .04 .04 .03 
Benefit 55 .15 .04 .15 
Cost-effectiveness 20 .02 .04 .02 
Overall performance 

score 61% 44% 60% 
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Table 4 

~ ( 
~~'). DIFFERENCES IN RM~K ORDER AND OVERALL PERFORMANCE SCORES 
". P OF 80 HYPOTHETICAL AGENCY PROFILES, 

USING RESEARCHERS WEIGHTS VS. FUNDERS WEIGHTS 
FICUR!:: Z 

CORRELATION Of PERFO~~CE SCORES, BASED ON RESEARCHERS VS. FUNDERS WEIGHTS, 
Rank Order Performance Score FOR HYPOTHETICAL AGENCY PERFORMANCE PROFILES 

Profile Researcher- Funder- Difference Researcher- Funder- Difference 

Funder-
Weighted Weighted Weighted Weighted 

Weighted 
Scores 1 17 17 0 616 620 -4 

'00_ 2 40 22.5 +17 .5 533 597 -64 
3 48 53 -5 506 481 +25 
4 11 25 -14 655 590 +65 
5 27 13 +14 592 633 -41 

7 O~_ 6 50 58 -8 493 453 +40 
7 5 1 +4 750 818 -68 
8 9 14 -5 672 630 +42 . 

• • 9 74 76 -2 335 304 +31 . . . . 
.4'''- 10 8 21 -13 685 598 +87 , 

\ 11 33.5 42 -8.5 556 519 +37 
" 

. . . . . 12 3 3 0 785 743 +42 . 
13 . . . 45 46.5 -1.5 520 503 +17 . . 

SO~_ .. ! . 
. . 14 32 18 +14 564 613 -49 .. 15 52 63 -11 483 414 +69 

16 33.5 32 +1.5 446 563 -7 
( 17 4 6 -2 757 697 +60 

'#00_ 
18 22 26 -4 604 578 +26 . • 19 66 54 +12 399 469 -70 
20 77 73 +4 306 347 -41 

JOo_ '. 21 25 44 -19 594 510 +84 
22 49 48 +1 497 502 -5 
23 70 68 +2 363 373 -10 

too_ 24 31 43 -12 571 512 +59 
25 53 39 +14 479 525 -46 
26 1 24 -23 651 593 +58 
27 29 15.5 +13.5 590 627 -37 

/00_ 28 7 12 -5 691 637 +54 
29 28 50.5 -22.5 582 497 +85 
30 72 70 +2 356 360 -4 
31 6 4 +2 720 716 +4 

I I I 1 I , , 32 14.5 34 -19.5 624 546 +78 11)0 300 ,#00 .roo ~oo .,,,,, . '''' 33 47 41 +6 511 521 -10 
Researcher-Weighted Score. 34 23.5 20 +3.5 599 600 -1 

35 14.5 35 -20.5 624 540 +84 
36 68 69 -1 393 372 +21 
37 79 78 +1 289 300 -11 

t 38 64 65 -1 405 400 +5 
~ 39 76 74 +2 319 337 -18 
il 40 20 15.5 +4.5 600 627 -18 ... ~ .. 
'I 

{f 11 
~\jI-

7? 
I! 41 16 9 +7 617 653 -36 
d 42 78 79 -1 289 271 +18 
;1 43 44 52 -8 521 483 +38 " 
'1 44 51 36 +15 488 531 -43 

\ 45 73 67 +6 342 379 -37 

,1 
t , 
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~ Profile Researcher-
,I Weighted 

46 54 
47 35 
48 10 
49 55.5 
50 69 
51 63 
52 75 
53 57 
54 26 
55 36.5 
56 2 
57 42 
58 65 
59 58 
60 59 

61 23.5 
62 39 
63 62 
64 55.5 
65 61 
66 13 
67 21 
68 41 
69 38 
70 36.5 
71 67 
72 12 
73 30 
74 46 
75 71 
76 80 
77 18 
78 43 
79 60 
80 19 
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Table 4 (continued) 

Rank Order Performance Score 
Funder- Difference Researcher- Funder- Difference 
Weighted ~veighted ~veighted 

66 -1.2 468 398 +70 
55 -20 542 468 +74 

7 +3 671 679 -8 
37 +18.5 465 530 -65 
72 -3 391 351 +40 
46.5 +16.5 408 503 -95 
77 -2 329 303 +26 
40 +17 457 522 -65 
11 +15 593 640 -47 
29 +7.5 539 572 -33 

2 0 829 775 +54 
27.5 +14.5 530 573 -43 
62 +3 401 415 -14 
64 -6 449 405 +44 
50.5 +8.5 447 497 -50 

19 +4.5 599 606 -7 
33 +6 534 555 -21 
61 +1 408 418 -10 
57 -1.5 465 459 +6 
60 +1 414 449 -35 
27.5 -II+. 5 631 573 +58 
30 -9 607 569 +38 
45 -4 532 505 +27 
22.5 +15.5 535 597 -62 
56 -19.5 539 467 +72 
71 -4 397 355 +42 
10 +2 641 641 0 
31 -1 577 567 +10 
49 -3 517 500 +17 
75 -4 358 335 +23 
80 0 214 222 -8 

5 +13 612 704 -92 
38 +5 524 526 -2 
60 0 442 440 +2 

8 +11 610 654 -44 
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JUDGING THE PERFOmWrCE OF ALTERNATIVE CORRECTIONS POLICIES: 

A REVIE1'[ OF FIVE TECHNIQUES 

This paper reviews several methods that policy makers might use 

for setting priorities among several corrections policies, based 

upon judgments about their overall performance. These methods apply 

to many general decision issues, such as developing comprehensive 

corrections programs, allocating funds among agencies, or eval~ating 

the performance of agencies or programs. After describing each 

technique and comparing them, the paper explores the roles that 

policy board members and staff could play and how one could combine 

the preferences of individual board members whose values may 

conflict. Finally, it suggests the political conditions under l·rhich 

it would be practical for a policy boarQ to use each method. 

Introduction 

Policy makers must frequently choose among alternatives that 

affect multiple objectives. Developing a community's capital 

improvement program provides one such example. Economic rationality 

might dictate that a single decision criterion (net present value or 

benefi t-cost ra'~io) is sufficient for selecting projects. Local 

policy makers would probably feel it necessary to consider 

additional criteria, such as state and federal mandates, sources of 

funding, and the community's sense of urgency regarding different 

capital projects. 

r1ultiple criteria require that the policy maker somehow 
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determine their relative importance in order to select the "best" 

projects. The literature on decision theory has devoted 

considerable attention to technig.ues that permit evaluating projects 

in ter.ms of multiple attributes. Hwang and Yoon (1981) have 

recently reviewed 17 of these techniques. Host of these techniques 

have been developed for the use of individual decision makers. Such 

techniques may prove inadequate for plural policy-making bodies. 

These bodies must use a method that accommodates the different 

values of their individual members as well as multiple attributes of 

the alternative policies being considered. 

Five techniques that might be suitable for plural policy making 

bodies are decision analysis, simplified mUltiattribute rating 

technique (SMART), implicit multiattribute rating technique (IMART) , 

analytic hierarchy process (AHP), and social judgment theory (SJT). 

All these techniques divide the overall priority-setting process 

into several tasks. Generally, these tasks include identifying the 

attributes against which a policy should be assessed, determining 

effects by assessing each policy separately in terms of each 

attribute, determining weights by estimating the relative importance 

of each attribute, and combining the effects and weights so as to 

generate an overall rating for each project. Arraying these overall 

ratings in descending order sets the priorities for the policies 

analyzed. 

Description of the Techniques 

Decision Ana.lA'sis 

Decision analysis may be the best known of the priority-setting 

methods discussed here. Keeney and Raiffa' s DecisiOllS with Hul ti nle 

Objectives: Preferences and Value Tradeoffs (1976) is the principal 
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explication of this technique. Public-sector appplications include 

designing police sectors for a city (Bodily, 1978), evaluating 

proposed sites for a pumped storage facility for generating 

electricity (Keeney, 1980), and selecting a site for a nuclear power 

plant for the Washington Public Power Supply System (Keeney and 

Nair, 1977). 

Decision analysis is a compositional approach that requires the 

policy makers to trade off the importance of one attribute against 

another. It is the most complica.ted of the techniques to describe. 

Steps in arriving at an overall ranking of policy alternatives 

include the following: 

1. Identify the policy alternatives that will be considered. 

2. Identify the attributes of these policies that concern 

policy makers. 

3. Determine the mathematical form that will be used to 

combine each policy's attributes into an overall ranking. 

4. Determine the relative iflportance of the attributes. 

5. Use the mathematical form, the attribute importance 

weights, and the policy's expected performance on each attribute to 

develop an equation that yields an overall score for each policy 

alternative. 

Assume, for purposes of illustrating this technique, that a 

state government must alleviate overcrowding in its prisons. Three 

policies to achieve this end are being considered: build more 

prisons, parole more prisoners, and sentence more offenders to 

probation instead of prison. Assume further that three types of 

attributes concern the state's policy makers: cost to the state~ 

restitution to victims, and prevention of future crimes through 

1 

Page 4 

deterrence. Cost may be broken down into two attributes. The first 

is direct cost to the state to implement each policy. For example, 

what would it cost the state to build and operate more prisons? Or 

to hire more p4obation officers to supervise more probationers? 

Second is the indirect cost for welfare assistance to families of 

prisoners and for taxes lost to the state on wages not earned while 

offenders are in prison. Deterrence may be broken down into three 

attributes. The first two attributes are specific to the offender. 

One is the prevention of future offenses that result in property 

loss to citizens. The other is prevention of fut~'e offenses that 

result in violence or physical harm to citizens. The third form of 

deterrence is general. Other people are deterred from crime by 

seeing the punishment meeted out to people who are convicted of 

commiting crimes. 

For each of these six attributes a range of possible effects 

can be estimated. Direct cost might be stated in terms of millions 

of dollars a year to implement the policy. Let's assume that this 

cost could range from $10 million to $100 million. The worst level 

would be assigned a value of 0 and the best level would be assigned 

a value of 1. Future personal harm caused by the offender, on the 

other hand, might be stated in terms of the number of people a year 

who are injured by offenders while commiting future crimes. For 

this attribute, assume that the number might range from 200 to 1200 

a year. The worst level, 1200, would be assigned a value of 0 and 

the best level of the attribute, 200, would be assigned a value of 

1. 

The third step in decision analysis is to determine the 

mathematical form that should be used to combine each policy's 
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expected effects in order to obtain an overall performance score. 

To keep the example simple, let us assume that one's preference fox 
~ 

~n attribute does not depend upon the levels at which theAattributes 

are fixed. For example, a policy maker would prefer a lower direct 

cost to a higher direct cost regardless of whether the number of 

people injured was at a high level or a low level. When this 

condition holds, the appropriate mathematical form is either 

additive or multiplicative. Let us assume that the appropriate form 

for this illustration is additive, meaning that for each policy 

alternative each attribute's weight can be multiplied by that 

attribute's value (utility) and the products can be summed to obtain 

an overall performance score for each policy alternative. 

Determining the relative importance cf the attributes, step 4, 

involves several tasks. We may begin by ranking the six attributes, 

accomplished by answering a series of questions. First, given that 

all six attributes are at their worst level, which attribute would 

you most like to have at its best level, assuming that the other 

five attributes remain at their worst levels? Assume that the 

answer is direct cost. Direct cost would then be ranked highest. 

Additional questions would be asked to determine the rank order of 

the other five dimensions. Assume that the rank order for the six 

attributes is as follows: 

1. direct cost to implement policy 

2. personal injuries caused by offenders 

J. restitution to victims 

4. property losses caused by offenders 

.5. indirect cost to the state 

6. general deterrence 
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l~e next develop a utility function for direct cost that 

indicates the value that we place upon different levels of direct 

cost. Remember that the best case is valued at 1 and the !lOrst case 

is valued at O. This task now requires answering a series of 

questions. First, assume tha.t there is a .50-.50 chance of the cost 

being the worst case ($100 million) or the best case ($10 m~n). 

For what level of certain cost would you just as soon take the .50-.50 

lottery as the certain cost? Assume the answer is $.5.5 million. The 

expected value of a .50-.50 chance of either 1 or 0 is • .5 ((1 + 0) / 2 

= . .5). Therefore we place in Figure 1 a dot on the graph that 

represents a value of • .5 and a cost of $.5.5 million. lYe can also 

place a dot at 1 value, $10 million cost to indicate the value we 

attach to the best case and another dot at 0 value and $200 million 

cost to indicate the value of the worst case. 

By establishing intermediate ranges between these dots, we ask 

more questions to obtain additbnal points on the graph. For 

example, assume there is a .50-.50 chance of the cost being $100 

million or $.5.5 million. For what level of certain cost would you 

just as soon take the .50-.50 lottery as the certain cost? Suppose 

the answer is $77 • .5 million on the graph. By sketching in a line 

that best connects these five points we have a utility function that 

pe,rmitd rea.ding off the value. we attach to any level of direct cost 

within the $10 million to $100 million range. This particular line 

happens to be straight, or linear, but frequently the utility 

function will be curved instead of linear. 

The next task in determining the relatiY6 importance of the 

attributes is to establish tradeoffs between the most important 

attribute, direct cost, and each of the other five attributes. 
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Comparing the relative importance of personal injuries to direct 

cost requires answering the following question: Assume that there 

is a 50-50 chance of two events occurring. In the first event, 

direct cost would be $100 million and personal injuries would be at 

their best level, 200. In the second event, personal injuries would 

be at their worst level, 1200 and direct cost would be at level X. 

At what level would you set X so that you would be indifferent 

between the two events? Assume that the answer is $70 million. Now 

read the value for $70 million off the utility function in Figure 1. 

That value is about .J. If direct cost is valued at 1.0 at its best 

level, personal injury is therefore valued at 1.0 times .J, or .J, 

at its best level. A similar comparison with direct cost would be 

made to establish the relative weights for each of the other 4 

attributes. 

The final task in determining the weights is to translate the 

relative weights described above into absolute magnitudes. To do so 

we must answer another question: For what probability would you be 

indifferent between a policy costing $10 mi.llion and having the 

other 5 attributes at their least desirable level and an alternative 

policy consisting of a lottery yielding either all attributes at 

their most desirable level with the probability you chose or 

otherwise all attributes at their least desirable level? Assume the 

probability chosen is .6. The weight for direct costs should 

therefore be .6 and the other 5 attribute weights should be scaled 

relative to this weight. This scali.ng is accomplished by 

multiplying each of -the rela ti ve weights by .6. For :personal 

injury, the absolute weight would be .6 times .J, O~ .18. This task 

completes step 4 in the decision analysis technique. 

Page 8 

The fifth step requires estimating how well each of the three 

policies would perform in terms of the six attributes. lihen we are 

uncertain about how well each policy will perform, probabilistic 

estimates can take this uncertainty into account. In this example, 

the greatest uncertainty surrounds the impact that each policy 

alternative would have upon general deterrence. We might estimate 

the probability that the number of people deterred from crime will 

be within each of several ranges on a scale. The scale could range 

from 0, meaning that no potential offender would be deterred, to 1.0 

meaning that every potential offender would be deterred. For other 

attributes whose effects can be estimated with a high degree of 

certainty, a single point estimate for each policy alternative is 

sufficient. 

Finally, assume that each policy's impact on each attribute has 

been esti~ed. A utility function must be developed in order to 
1\ 

translate the policy's expected impact into a value ranging between 

o and 1.0. The procedure is the same as that already illustrated 

for direct cost in Figure 1. Table 1 illustrates such values for 

the three policy alternatives being considered. TI1ese values now 

need only be fit into a mathematical equation along with their 

respective weights to obtain an overall performallce score for each 

policy alternative. 

Recall that in step two we assumed that the appropriate form 

for this problem is additive. For each policy alternative, multiply 

its attribute effect shown in Table 1 times the respective weight 

for that attribute and sum the resulting products. For the policy 

alternative of building more prisons, the equation would be as 

follows: 
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Overall performance = .60x.J + .18x.8 + .09x.l + .07x.8 + .04x.2 

+.02x.4 = .405 

For the policy alternatives that would parole more prisoners and 

sentence more offenders to probation instead of prison, th~overall 

performance values are .551 and .669, respectively. 

Taking into account how well each policy would perform in terms 

of all 6 attributes, then, we would rank the policies as follows: 

Overall Score Rank 

Sentence more offenders to probation .669 first 

Parole more prisoners .551 second 

Build more prisons • 405 third 

!Tote that the heavy weight given direct cost causes the probation 

policy alternative to be ranked ahead of the prison altern\ive 
- " ' 

which is the most expensive to implement. If property losses and 

personal injuries to citizens had been given more importance than 

direct cost to the state, then the overall score for the prisons 

alternative would have been greater than the overall score for the 

probation policy alternative. 

Simplified l1ultiattribute Rating Technique (SMART) 

In 1971 vlard Edwards proposed a rating technique designed to 

simplify the kind of judgments required by Keeney and Raiffa's 

decision analysis. He assumed that the organization, rather than a 

single individual, was the decision maker. Following this 

assumption, he partitioned the decision problem and looked to 

individuals with different expertise to render judgments for 

different parts of the problem. Applications included evaluating a 

community anti-crime proGTam and evaluating the Office of Rentalsman 

as an alternative to the courts for handling landlord-tenant 

disputes (Edwards, 1980), ranking alternative desegregation plans 
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for Los Angeles schools (Edwards, 1979), and evaluating the street 

d~partment I s perfoxmance in Horgantown, ~Test Virginia (Karako and 

Wolf, 1982). 

For illustrative purposes we continue with the same three 

policy alternatives and six attributes in order to describe SMART. 

The first two steps, identify the policy alternatives and their 

relevant attributes, are the same for SHART as for decision 

analysis. S~~RT simplifies the third step - determining the 

mathematical form for combining the attributes. One simply assumes 

that the linear and additive form will be a good approximation to 

whatever the "true" form might be • 

Determining the relative importance of the attributes first 

requi.res establishing the possible range of levels for each 

attribute. We can use the same ranges established for the decision 

analysis illustration. Direct costs range from $10 million to $100 

million and personal injuries range from 200 to 1200. The worst 

point on each range is valued at 0 and the best point is valued at 

100. Thus $10 million in direct cost would equal 100 and $100 

million would equal O. For personal injuries, 200 would equal 100 

and 1200 would equal O. Using SMART, one simply assumes that the 

change in the 0-100 value scale is proportionate to the change in 

the $10 million to $100 million cost and the 200 to 1200 personal 

injury scales. This assumption means that utility functions such as 

that shown in Figure 1 will always be a straight line and that one 

only needs to know the two end points on the range of the attribute 

to draw this line. 

Given information about the range for each attribute, one is 

ready to decide how important each attribute is. There are several 
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ways of arriving at this decision. One three-step procedure is the 

following. First, arrange the attributes in rank order. Suppose 

that this rank order is the same as that used in the decision 

analysis example, where direct cost to implement the policy was 

deemed most important and general deterrence least important. Next, 

set the weight of the least important attribute equal to 10. Then 

compare each atttribute to the least important attribute in terms of 

how many times more important it is. Assume that direct cost is 

believed to be 10 times as important as general deterrence. The 

Height of direct cost is therefore 10 x 10, or 100. If indirect 

cost were 1.5 times as important as general deterrence, its weight 

would be 1.5 x 10, or 15. Third, normalize the weights so that they 

will total 100%. This step is accomplished by summing the six 

weights and dividing that total into each weight. This procedure is 

illustrated below: 

Attribute "leights Normalized "leights 

Direct cost 100/207 = 48% 

Personal injuries 40/20 = 19 

Restitution 22/207 = 11 

Property losses 20/207 = 10 

Indirect cost 15/207 = 7 

General deterrence 10/207 = 5 

Total 207 100% 

The next step toward generating an overall performance score 

for each of the three policies is to estimate how well each policy 

will perform on each of the six attributes. This step is similar to 

that for decision analysis. Whereas in decision analysis the 

effects range from 0 to 1.0, in SMART the effects range from 0 to 

(( 
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100. We can use the same effects displayed in Table 1 simply by 

moviI~ the decimal point two places to the right. 

Finally, we multiply each policy alternative's effect for each 

attribute times that attribute's weight and sum the products to get 

the overall performance score. This step is the same as for the 

decision analysis iJ~ustration only because we assumed an additive 

mathematical form for the decision analysis example. In decision 

analysis, one first examines the decision maker's preference 

structure to determine whether the appropriate form is additive or 

multiplicative or some other form. In SHART, one allfays assumes the 

simplest form - a linear and additive one. For the policy 

alternative of building more prisons, the calculations are as 

follows: 

Overall performance = 48%x30 + 19%x80 + 11%x10 + 10%x80 + 7%x20 + 

5%x40 = 42.1 

For the policy al'ternatives of paroling more prisoners and 

sentencing more offenders to probation. the overall scores are 51.3 

and 62.4, respectively. The policies would then be ranked as 

follows: 

Policy Overall Score Ranking 

Hore probation sentences 62.4 first 

Parole more prisoners 51.3 second 

Build more prisons 42.1 third 

Implicit Hultiattri'bute Rating Technique (IHART) 

Like S~UlliT, the implicit multiattribute rating technique was 

developed specifically for plural policy-making bodies. As the name 

implies, attribute weights were not explicitly developed for the 

policy body as a whole. This method has been used to develop a 
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local drug abuse prevention and treatment program for Charlotte­

I1ecklenburg, North Carolina (Grizzle, 1973). 

II'IART, like decision analysis and Br-!ART, requires identifying 

the policy alternatives for which priorities will be set and 

attributes in terms of which these alternatives will be compared. 

Unlike the two previous techniques, TI{ART permits the policy maker 

to ignore one or more of the attributes if he/she chooses. This 

provision permits the analysis to go forward even if all policy 

makers who will rate the policies cannot agree to a common set of 

attributes against which to assess the policy alternatives. 

Once the alternatives and attributes have been identified, the 

effect that each policy alternative would have upon each attribute 

is estimated. These effects are then systematically displayed for 

the policy maker's review, perhaps in a format similar to that in 

Table 1. Each policy maker individually reviews the estimated 

effects but does not reveal to others the relative importance he/she 

attaches to them. Instead he/she makes an overall assessment of 

each policy alternative that permits establishing a rank order among 

them. The rank orders given to each policy are then arrayed, and 

the midpoint in the array is taken as the rank order for the policy 

making group. Suppose, for example, the policy body consists of 

five members. The rankings by the five members for the policy 

alternatives might be as follows: 

Build more prisons - third, third, third, second, and second. 

Parole more prisoners : third, third, second, second, first. 

Sentence more offenders to probation - first, first, first, first, 

second. 

Sentencing more offenders to probation would be given first 
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""t 1" more pr4 soners, second priority; and building pr1or~ y; paro ~ng • 

more prisons, third priority. 

Analytic Hierarchy Process CARP) 

Thomas Saaty developed this technique in 1971 and has applied 

it to many policy issues since that time. These issues included 

setting priorities for transportation projects in the Sudan, 

analyzing alternative health care management policies in terms of 

their effect upon cost containment, setting land-usage priorities 

for different pieces of land, and setting resource priorities for a 

developing nation (Saaty, 1980). 

As for the three techniques previously discussed, the first two 

steps in the analytic hierarchy process identify the policy 

alternatives to be considered and the relevant attributes. In step 

three the weights for the attributes are established by means of 

" Several tasks make up this step. First, a pairwise compar1sons. 

scale is constructed for indicating relative importance between 

attributes. This scale permits the policy maker to state the 

magnitude of difference in importance by a single-digit number. 

typical scale follows: 

!1agnitude Corresponding Definition 

1 Two attributes are equally important. 

One attribute is weakly more important than another. 

A 

3 

5 

7 

9 

One attribute is moderately more importa.nt than another. 

One attribute is strongly more important than another. 

One attribute is absolutely more important than another. 

Unlike decision analysis and SMART, ARP does not require that 

the range of levels for each attribute be established before w~king 
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judgments about the attributes' relative importance. We compare 

each possible pair of attributes. Suppose our ratings are as 

follows: 

Comparison Hagnitude 

Direct costs and personal injuries -3 
Direct costs and restitution -J 
Direct costs and property losses -9 

Direct costs and indirect cost -5 

Direct costs and general det.errence -7 

Personal injuries and resti tu·cior.;. 1 

Personal injuries and property losses -7 

Personal injuries and indirect cost -5 

Personal injuries and general deterrence -5 

Restitution and property 10Rses 

Restitution ~nd indirect cost 

Restitution and general deterrence 

Property losses and indirect cost 

Property losses and general deterrence 

Indirect cost and general deterrence 

-7 

-J 

-7 

+5 

+J 

-J 
A plus sign to the left of the number means that the attribute 

on the left is more important than the attribute on the right. A 

minus sign means the attribute on the left is less important than 

the attribute on t.he right. According to the scale, then, the -J 

opposite the first comparison means that the policy maker believes 

that personal injuries are ~eakly more impcrtant than direct cost. 

These judgments about the relative importance of each attribute 

in each pair are next set into a matrix, as illustrated in Table 2. 

If the attribute in the row is more important than the attribute in Ii 
Ii 
I ;: 
I 
I 
1 

1 
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the column, the magnitude is expressed as a whole number. If the 

att,ribute in the row is less important than the attribute in the 

column, the magnitude is expressed as the reciprocal of the whole 

number. The numbers below the diagonal are reciprocals of the 

numbers above the diagonal. 

next, WI<: summarize these numbers to arrive at a single number 

for each attribute that represents its weight. One method of doing 

so is to take the geometric mean of each row and then to normalize 

these means so that they sum to 1.0. Doing so for the matrix in 

Table 2 produces the following weights: 

Direct costs .OJ 

Personal i.njuries .05 

Restitution .06 

Property losses .46 

Indirect cost .14 

General deterrence .26 

Total 1.00 

To determine how well e~ch policy alternative performs in terms 

of each attribute, we again use pairwise comparisons. The scale has 

the same magnitudes as before, but the corresponding definitions 

read as follows: 

~tude 

1 

J 

5 

7 

9 

e. di D f· ·t· Corrs~on ng e lnl lon 
1\ 

Two policy alternatives 

One policy alternative 

One policy alternative 

other. 

One policy alternative 

One policy alternative 

have an equal effec~. 

is weakly better than the ather. 

is moderately better than the 

is strongly better than the other. 

is absolutely better than the other. 

-. 
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vIe now use this scale to generate six matrices. Each matrix 

summarizes our judgments about how well the three policy 

alternatives perform on a single attribute. Table J illustrates 

these matrices. These matrices are interpreted and summarized as 

explained in the paragraph describing how the attribute weights are 

determined. 

The last step in the analytic hierarchy process is to combine 

the information about the policy alternative's effects on each 

attribute ld th the pertinent attribute weights and to sllID.l!larize this 

information into a single overall performance score. vIe first 

create another matrix that consists of a column for each of the six 

attribute effect matrices. The columns consist of the normalized 

geometric means of the matrices in.·Table- 3. Then we multiply this 

matrix by the attribute weights estimated earlier, as shown in Table 

4. T!1 i s calcula~ion generates a single number for each policy that 

represents its overall impact ranked on a ratio scale. Because the 

prisons policy has the highest score, it would be ranked first. The 

scores for the parole and probation alterritives are almost 
" identical. 

Social Judgment Theory (SJT~ 

Decision analysis, simplified mUltiattribute rati,1g techni~ue, 

and the analyt.ic hierarchy process are all compositional approaches 

that elicit attribute weights directly, either from direct scaling 

or paired comparisons. These weights are then multiplied by effects 

and summed to ob'cain an overall rating for each policy. Social 

judgment theory is a decompositional approach that infers the 

weights for each attribute from overall ratings. 

< • 

, I, 
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Policy makers are first given a series of hypothetical policy 

alternatives and information that quantifies the extent to which 

each alternative affects each attribute. The policy makers make an 

overall rating for each hypothetical alternative. Attribute weights 

are then detected by analyzing these policy ratings. Applications 

include choosing the type of ammunition that police should use in 

their handguns (Hammond, 197'6), selecting economic development 

policies for a county (Rohrbaugh and v[ehr, 1978), planning a local 

gClvernment' s budget (Steward and Gelbert, 1976), evalua'cing 

organizational performance (Rohrbaugh and Quinn, 1980), setting 

salary levels for individual faculty members at a state university 

(Roose and Doherty, 1978), setting priorities for an educational 

research institute (Adelman, Stewart, and Hammond, 1975), and 

setting a city's priorities on. acquiring land parcels under the 

"Open Space l1 program (Hammond, Rohrbaugh, IIumpower, and Adelman, 

1977, 1'1'. 18-19). 

As with the other four techniques, the first two steps in 

social judgment theary consist of identifying the policy 

alternatives and the attributes. The :next step is to develop 

weights that indicate the relative importance of the attributes and, 

at the same time, a mathematical form for combining the attribute 

effects and weights into an overall score. This step involves three 

tasks. 

First, one develops a set of hypothetical profiles that vary 

randomly in terms of how well a policy performed on each attribute. 

Figure 2 shows a sample of such profiles for the prison overcrowding 

problem. The bar opposite each attribute indicates how well that 

policy performed on that attribute. The worst possible performance 
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would be zero and the best possible 10. Second, the decision maker 

reviews each hypothetical profile and makes a judgment of overall 

performance by giving the profile a rating between 0 (worst) and 20 

(best) • 

Third, a regression equation is fitted to these data. The 

dependent variable is the overall ratiI~, and the attribute effects 

are the independent variables. As was the case for decision 

analysis, the relationship between changes in an attribute's effect 

level and changes in its value need not be linear. To keep this 

illustration simple, we assume that in this case the function forms 

for all the attributes are linear. Suppose that the regression 

equation that best relates the profiles to the judgment ratings is 

the following: 

Y = .20Xl + .J6X2 + .1BXJ -;- .l1x4 + .1.5X5 + .00X6, 

wher9 Y stands for the overall rating and the X's stand for direct 

costs, personal injuries, restitution to victims, property losses, 

indirect costs, and general deterrence, respectively. The 

coefficients are the weights that indicate the relative importance 

of the attriutes. note that the coefficient for general deterrence 

is 000 9 meaning that the decision maker ignored this attribute when 

judging overall performance. 

Armed with this regression equation~ lie can readily calculate 

an overall rating for any I'eal policy , given estimates of its 

attribute effects. Assume that the effects for the three policy 

alternatives previously considered are the same as shown in Table 1, 

except that we move the decimal place one place to the right. For 

the alternatve of building more prisons, the overall rating would 

be calculated a~ follows: 
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Y = .20xJ + .)6x8 + .lBx1 + .11xB + .15x2 + Ox4 = 4.B4 

For the other two policy alternatives, paroling more prisoners and 

sentencing more offenders to probation instead of prison, the 

overall scores Hould be J.99 and 5.64, respectively. Given these 

attribute effects and weights, the three policies would be ranked as 

follows: 

Policy Alternative 

Hore probation sentences 

Build more prisons 

Parole more prisoners 

Comparison of Techniques 

Overall Score ~ 

5.64 

4.B4 

).99 

first 

second 

third 

Table 5 summarizes important characteristics that affect hOH 

useful these five techniques might be for policy boards. A 

technique is more likely to be used if it is simple, fits the policy 

maker's cognitive style, doesn't take much time, and does not demand 

information that is unavailable. 

Decision analysis is the most complicated of the techniques 

described. It requires numerousjudgments using the .50-.50 lo~ry 

technique to establish the decision maker's preference structure and 

utili ty functions. Si1ART and AHP seem to make the least demands. 

The decision maker can focus upon one attribute at a time when 

evaluating policies and can establish attribute weights by comparing 

attribute pairs. SJT and IHART place a somewhat heavier burden on 

the decision maker by requiring that he/she take all attribntes into 
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account simultaneously in order to judge each policy alternative's 

overall performance. 

Policy makers may differ in terms of the cognitive style that 

is more comfortable for them. SJT and IHART require holistic 

judgments about a policy alternative's rating. The other three 

techniques are analytic, requiring a series of judgments about 

different aspects of a policy alternative. 

Decision analysis and SJT require additional analysis to 

determine the form of the mathematical equation that will be used to 

aggregate lieighted attribute effects. This step is not required in 

the other techniques, which should therefore take less time. 

Finally, the analytic hierarchy process is the easiest to use 

when good information about the effects each policy alternative 

would have is unavailable. AHP allows comparisons to be made in 

terms of whether effects would be equal, better, or worse. The 

quantity of effect that is "equal," "better," or "Horse" may be 

unknown. For decision analysis and SHART, ranges of effects must be 

established before tradeoffs are made between the attributes to 

establish their relative importance. SJT and I!1ART also presume 

that the estimates of effects can be obtained for each policy 

alternative. 

Issues in Using These Techniques to Set Priorities 

Three issues that need to be explored Hhen policy boards use 

these techniques are (1) Hha t role board members, should play in 

analyzing policy alternatives, (2) how judgments of individual board 

members' should be combined, and ()) whether it is politically 

acceptable to use any of these techniques. 

Roles of Board Hembers 
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The role that the policy board plays is not inherent in the 

techniClue chosen. Hith any of these techniques the board may itself 

identify the policy alternatives and attributes to be considered, 

determine the attributes' relative importance, and determine the 

effect of each policy alternative on each attribute. Or, it may 

delegate any or all these tasks to staff or consultants. To clarify 

the board's options, we summarize below roles played in five public 

sector applications of these techniques. 

1. Site selection for a power plant.--This application involved 

selecting a site for l\ nuclear power plant for the I'lashington Public 

Power Supply System (Keeney and Nair, 1977). The project team of 

consultants responsiole for conducting the analysis identified the 

attributes in terms of which the alternative sites v/'Ould be 

evaluated. Attributes included health and safety issues (radiation 

exposure, flooding, surface faulting), environmental effects 

(thermal pollution, sensitive or protected environments), tourism 

and recreation, and system cost and reliability. "~erts" from the 

project team determined the relative importance of the attributes. 

Based upon judgment and analysis of empirical data, the consultants 

also estimated each alternative's effect upon each attribute. 

2. School dese5Tegation.--This application ranked alternative 

desegregation plans for Los Angeles schools (Edwards, 1979). Staff and 

the consultant identified the out~ome (or attributes) in terms of 

lihich the alternative desegregation plans would be judged. Examples 

of outcomes selected include the plan's effect upon racial-ethnit 

composition of schools, educational quality, community acceptance, 

and stability. They also determined the relative importance of 

these outcomes. School district staff then estimated how Hell each 
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desegregation plan would perform in terms of each outcome. 

3. Drug abuse prevention and treatment.--In this application 

(Grizzle, 1973), a citizen committee and its sta.ff jointly 

identified the attributes against which 44 projects were to be 

evaluated. The proponent of each of the individual projects that 

was considered for inclusion in the comprehensive program supplied 

his estimate of that project's cost, its target group and number of 

people whom the project would reach, the type of expected impacts on 

the target group, the percentage of total need oet, and the 

likelihood that the anticipated impacts would be achieved. Each 

committee member then reviewed each project and its proponent's 

estimates and made hiS/her Olin estimates for each project. After 

reviewing the two sets of estimates of the projects' effects, each 

committee member ranked the ii, projects. In so doing, he Has free 

to take into account whatever attributes he chose: and to l'reight 

them however he chose in order to arrive at a holistic ranking. 

4. Higher edl.lcation.--This application considered the effects of 

seven higher education policies upon four objectives (Saaty, 1980, 

1'1'. 132-138). A group of 28 college-level teachers identified the 

objectives to which they believed higher education policies should 

contribute: prosperity, civil order, profit for industry, and 

perpetuation and power for industry. The relative importance of 

these objectives was established through a two-step procedure. The 

teachers first reached a consensus on the relative importance 

between each pair of objectives. Second, the teachers determined, 

also by consensus, how well each of seven policies would attain each 

of the four objectives. 

5. "Open Space" land acquisition.--This application set a 
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city's priorities on acquiring land parcels under the "Open Space 

program (Hammond, Rohrbaugh, Hump O1ier, a.nd Adelman, 1977, 1'1'. 

18-19). A local board in Boulder, Colorado, identified the 

attributes against which specific land parcels would be evaluated. 

These attributes included aesthetics, cost, location, availability, 

need for action, use potential, and contribution to protection of 

the environment. The consultants described forty hypothetical 

parcels of land in terms of their effects on these attributes. Each 

board member then scored each hypothetical parcel in terms of the 

overall desirability of acquiring it. The consultants then 

regressed these overall scores against the hypothetical parcels' 

effects on the attributes to infer the weights for each attribute. 

The mean of individual board members' weights were discussed by the 

board and modified by consensus. Once the attribute weights Here 

established, the board members also individually rated each of the 

actual parcels of land that Here to be acquired in terms of its 

effect on the seven attributes. 

Table 6 summarizes the roles played in these five applications 

in terms of who identifies the attributes, who determines the 

attributes' relative importance, and who determines the effect of 

each policy alternative on each attribute. In the site selection 

application, the team of consultants does all these tasks, leaving 

to the policy board only the task of officially setting priorities 

based upon the consultant's recommendation. At the other extreme 

are the higher education a.nd "Open Space" applications. In both 

these instances, the policy boards do all three tasks. In the 

school desegregation application, the board reviews and expands 

attributl~s and determines their relatiye importance but leaves the 
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determination of effects to its staff. In the drug abuse 

application, the board and staff jointly identify the attributes, 

the board members irnplici tly set their mm lieights individually when 

ranking projects, and the board members individually revise 

proponent's estimates of effects. 

Consultants working with the policy board in the "Open Space 

application concluded that it was a mistake for the policy board to 

determine the effects and that this task could have been done better 

by technical experts (Hammond, Rohrbaugh» Humpower, Adelman, 1977, 

p. 19). In a subsequent application they followed the logic 

espoused by Ward Edward_s and had technical experts determine the 

effects for each policy alternative (Edwards, 1980). ~fhere 

cause-effect theory and empirical data exist that permit estimating 

effects, it seems reasonable to have those effects estimated by 

whoever has the best information available, funds permitting. i'There 

empirical data are absent or are of poor qua.l i ty, one wonders rlho 

the expert is. In such situations, board estimates may be as good 

or better than anyone else's. 

Combining Board I1ember's Judgments 

If individual board members have difference opinions about the 

relative importance of attributes or the effects that each policy 

alternative would have, how can a single set of priorities for the 

board as a whole be developed? Three basic approaches may be taken 

to aggregating board members' judgments. The first, and most time 

, )\'~suming method, is to have the board sit as a group and through 

discussion reach a consensus. Consensus could be required about 

which attributes would be considered, their relative importance, and 

what attribute effects would result from each policy alternative if 
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implemented. 

At the other extreme, each individual board members's judgment 

could be used to establish a separate overall performance score for 

each policy alternative. These scores could then be averaged to 

represent the collective opinion of the board. IHART prescribes 

this approach, except that the midpoint rather than the mean is 

taken as the board's ranking for each policy alternative. 

The third approach is to obtain individual member attribute 

weight:s a.nd effects. These weights and effects are then averaged 

and a single overall performance score calculated for each policy 

alternative. Saaty (1977) believes this approach is reasor~ble when 

individual judgments reflect indecision or possession of little 

information. 

Political Acceptability of Using the Techniques to Set Priorities 

Grizzle (1982) has noted political constraints that limit the 

degree to which policy boards can successfully follow the pure 

rational approach to decision making. In a political arena, 

managing information can be an important tactic in one's strategy to 

build a winning coalition. Baking one's weights and estimated 

effects explicit may hinder rather than facilitate the coalitioll-

building process. 

It is instructive to note the outcome of the Los Angeles school 

desegregation policy analysis. Five of the seven board members 

provided Neights, given a guarantee that individual members' weights 

would be kept confidential and only the average weights would be 

reported. These weights were used in analyzing eight alternative 

policies. The board adopted none of these policies. lihen the 

decision deadline arrived, the board adopted a compromise policy put 
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together shortly before the deadline. SHART was not used to 

evaluate this policy (Edwards, 1979, p.48). As another example, lie 

quote J. G. Roche, reporting his application of decision analysis 

to the budget allocation problem of a small school district: "Under 

normal conditions, I don't believe it would be reasonabl~ to expect 

that policy makers would allow their own preference structures to be 

communicated" (reported in Keeney and Baiffa, 1976, p. 376). 

Under what political conditions are board members likely to 

make known their judgments about the relative importance of 

attributes? I·faking one's values explicit seems more likely when these 

conditions hold: 

1. The constituencies that the board members represent share 

values. 

2. The board's envirorunent is friendly rather than hostile. 

3. Publicizing value tradeoffs will not damage future support 

of the board or its policies. 

4. Disclosing value tradeoffs rrill not exacerbate conflict and 

make agreement on any policy more difficult. 

i'Then board members share values , aggregation by either 

consensus or averaging members' weights would probably produce 

similar weights. vThen board members do not share values, reaching a 

consensus may prove impossible. Once they learn the rules of the 

averaging game, board members who do not share values may not give 

their individual weights in good faith. They may blve extreme 

wcights in order to offset their opponents' weights. 

The ability to sketi a policy board's average lieights by 

individual board members giving deliberately eA~reme weights would 

probably be less of a problem iii th AHP and D1ART. AHP limits the 
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range of' possible weights from 1 to 9. IHART uses the median as the 

average, making the average less susceptible to being skewed by 

extreme weights than liOUld be the case if the mean were used as the 

average. SHART, decision analysis, and SJT, on the other hand, 

place no limits on the range of weights that an individual member 

may ~sign to the attribut~o. 
" 
In the absence of shared values, it may be necessary to appeal 

to an "expert" to set the weights or to keep the weights implicit 

through such a technique as I~~T. Either course of action may 

produce board decisions that are not optimal. 

If board members do not participate in setting the weights, 

they will probably pay less attention to the priority rankings that 

the method produces when they bargain to obtain agreement on a 

policy that will satisfy a majority of the members. Using D1ART, 

each member conceals information about his value tradeoffs, making 

it difficult for his opponents to counteract the effect of his 

priority rankings by making their rankings at the opposite extreme. 

It is unclear to lihat extent IHART's systematic process for 

considering policy attributes and effects before individuals rank 

policies will produce rankings that are different from simple 

bargaining. 

Summary and Conclusion 

Five techniques that policy boards m~y use to set priorities 

among alternative policies are decision analysis, simplified 

multiattribute rating t':!chnique, implicit multiattribute rating 

technique, analytic hierarchy process, and social judgment theory. 

Though these techniques differ in approach and implementation, they 

have several tasks in common. They identify the polic, alternatives 
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Table 1 

to be assessed, establish a set of attributes that will be used to «'-" 

systematically assess each policy alternative, determine the 
... Estimated Effects I)f Policy Alternatives 

Weight Build Parole Sentence 
relative importance of the attributes, determine the effect that Attribute of Each More More More to 

Attribute Prisons Prisoners Probation 
each policy has upon each a.ttribute, and combine this information 

Direct cost .60 .3 .7 .8 
into an overall performance score for each policy alternative. Personal injuries .18 .8 .3 .4 

Restitution .09 .1 .2 .7 
All these methods seem technically adequate for policy boards Property losses .07 .8 .5 .4 

Indirect cost .04 .2 .4 .6 
to use when setting priorities. All are flexible in the division of General deterrence .02 .4 .4 .1 

tasks between the board and its staff or consultants. They do 

differ in terms of complexity, cognitive style, time required, and 

information demands - all factors that affect the likelihood that 

policy boards win use these techniques. 

Finally, it must be remembered that techniques designed as 

neutral tools may not be used that way in a political environment. Table 2 

( In some situations individual board members may subvert the intent Summary of Pairwise Comparisons of Attributes 

of these techniques by manipUlating their rankings to drive the Direct Personal Property Indirect General 
Attribute Costs Injuries Restitution Losses Cos:: Deterrence 

board's priority rankings tOl{ard their Oi>m predetermined rankings. 

If individual policy makers have already decided which policy 

Direct cost 1 1/3 1/3 1/9 1/5 1/7 
Personal injuries 3 1 1 1/7 1/5 1/5 
Restitution 3 1 1 1/7 1/3 1/7 

alternatives they prefer, then it may be a waste of time to use any 

of these techniques. 

Property losses 9 7 7 1 5 3 
Indirect cost 5 5 3 1/5 1 1/3 
General deterrence 7 5 7 1/3 3 1 

( 
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Table 3 

Matrices Showing Relative Effects Policy Alternatives Have upon Attributes 

Prisons 
Parole 
Probation 

Prisons 
Parole 
Probation 

Prisons 
Parole 
Probation 

Prisons 
Parole 
Probation 

Pr.isons 
Parole 
Probation 

Prisons 
Parole 
Probation 

Direct costs 

Prisons Parole 

1 
5 
9 

1/5 
1 
3 

Personal injuries 

1, 5 
1/5 1 
1/9 1/3 

Restitution 

1 1/3 
9 1 
3 3 

Property losses 

1 
1/7 
1/9 

7 
1 
1/3 

Indirect cost 

1 
3 
7 

1/3 
1 
5 

General deterrence 

1 
1/3 
1/5 

3 
1 
1/5 

Probation 

1/9 
1/3 
1 

9 
3 
1 

1/9 
1/3 
1 

9 
3 
1 

1/7 
1/5 
1 

5 
5 
1 
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Table 4 

Calculation of Overall Performance Score, Analytic Hierarchy Process 

Attribute Weights 
Attribute Effects 

Direct costs .03 Direct Personal Pr\')per!::y Indirect General 

Personal injuries .05 costs injuries Res ti t u don lo~'aes cost Deterrence 
__ J_:_-

Restitution .06 Prisons .28 3.56 .33 3.98 .36 2.47 

Property loss .46 X Parole 1.19 .84 1.4l. ,,75 .84 1.19 = 
Indirect cost .14 Probation 3.00 .33 2.08 .33 3.27 .34 

General deterrence .26 

I'd 
III 

Polic:l Alternative Overall,Score OQ 
(\) 

lJ,J 

Prisons 2.73 N 

Parole .94 
Probation .93 

\ 
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Table 5 

Characteristics of Priority-Setting Techniques That 
Affect Their Usefulness for Policy Boards 

Analytic 
DA 
AHP 
SMART 

Complexity 

Intermediate 
SJT 
IMART 

Type judgments Required 

Holistic 
SJT 
lMART 

Time Required to Fit Mathematical Function 

Most 
DA 
SJT 

Least 
SMART 
IMART 
AHP 

Applicability When Effects Cannot Be Quantified 

(' 

Low 
DA 
SJT 
SMART 
IMART 

Simplest 
SMART 
AHP 
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Policy 
Application 

Site selection 
for power plant 

School 
desegretation 

Drug abuse 
prevention and 
treatment 

Higher 
education 

"Open Space" 
land 
acquisition 
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Table 6 

Roles Played in Several Public-Sector Applications 

Who Identified 
Attributes 

Team of 
consultants 

Consultant and 
staff, expanded 
by school board 
members 

Citizen commit­
tee and staff 

College-level 
teachers 

Board of 
trustees 

Who Set Attribute 
Weights 

Who Determined 
Attribute Effects 

Experts from among Consultants 
consultants 

Individual school 
board :nembers 

Individual 
committee 
members 

Teachers by 
consensus 

Individual 
board members 

School district 
staff 

Each project's 
proponent, revised 
by individual 
committee members 

Teachers by 
consensus 

Individual 
board members 
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Figure 1 

Function for Direct Cost 
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Figure 2 

Profiles of Hypothetical Policy Alternatives 

Alternative 1 Direct cost xxxxxxxxxxxxxxz:xxxxx 

Personal injuries xxxx 

Restitution xxxxxxxxxxxxxxx 

Property losses xxxxxxxx 

Indirect cost xxxxxxxxxxxx 

General deterrence xxxxxxxxxxxxxxx 
1 2 3 4 5 6 7 8 9 10 

Alternative 2 Direct cost xxxxxxxxxxxxxxx 

Personal injuries xxxxxxxxxxx 

Restitution XX 

Property losses 

Indirect cost xxx:xx:xxxx:xxx 

General deterrence XXXXXXXX 

1 2 3 4 5 6 7 8 9 10 

Alternative 3 Direct cost xxxx 
r 
! Personal injuries xxxxxmo{xxxxxxxxx 

Restitution 

Property losses 

Indirect cost xxxxxx 

General deterrence XXXXXXXXXXXXXXX 

I ! 
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DEVELOPING STANDARDS FOR INTERPRETING AGENCY PERFORMANCE: 

AN EXPLORATION OF THREE MODELS 

Organizational theory has long been concerned with the question of 

organizational effectiveness. 1 That organizations have multiple and 

2 sometimes conflicting goals is well known. Not all these goals focus upon 

performance in terms of achieving the organization's mission. Building 

employee cohesion and morale and acquiring resources for growth are 

examples of goals that do not. 

Quinn and Cameron have recently suggested that the criteria important 

in evaluating an organization's effectiveness depends upon its stage in 

the life cycle. 3 They suggest that there are four stages in an 

organization's life cycle--entrepreneurial, collectivity, formalization 

and control, and, finally, elaboration. For the formalization and control 

stage, which is the stage that most stable organizations seem to be in, 

they suggest that the effectiveness criteria emphasize planning, goal 

set ting, efficiency, producti vi ty , information management, 

communications, stability, and control. 4 

This paper explores statistical models that may be useful to an 

organization during its formalization and control stage. These models may 

pr'ovide useful information as a part of an organization's management 

control system. 

Two essential elements of a management control system are (1) 

information about how the organization is operating and (2) standards 

against which to compare this information to judge how well the 

organization is operating. 5 While developing performance measures and 

collecting performanoe data can be a difficult, time consuming, ai.1d 
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expensive task, this informati~ is not of much use to managers unless it 

" identifies areas that need corrective action. Identifying problem areas 

requires comparing operations information to standards or benchmarks. 

Possible sources of such standards for public sector organizations include 

an organization's goals, objectives, or targets; standards established by 

relevant professional associations; the performance of similar 

organizations; the organization's own historical performance record; and 

optimal or technically efficient performance levels. 6 

This paper discusses stntistical models that managers can use to 

develop standards based on three of these sources: 

(1) the organization's own objectives; 

(2) the optimal level, given specified environmental and technical 

constraints; 

(3) the performance of other organizations. 

Each section below presents a model, illu,strates its usage with examples 

for probation agencies, and discusses the model's advantages and 

disadvantages. 

Performance Ratio Model 

The performance ratio model7 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 0 
P = 2:. Wi -L .!- ! 

1=1 G' B ' i 
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where P is the indicator of overall performance, G. is the goal or 
~ 

objective set for the ith performance measure, O. is the actual performance 
~ 

measurement for the ith measure, W. is the weight or importance of the ith 
1 

measure relative to all other measures in the set, A is the actual total 

spending by the agenoy, and B is the agency's total budget for the period 

for which performance was measured. 

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 a probation agency 

received a, budget for 1983 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. 

These 4 measures, the objectives for 1983, the performance measurements 

for 1983, and the relative importance of each measure are listed below: 

Performance 
Performance Measure Objective 

% of agency effort devoted 
to offender supervision 75% 

% of offenders who successfully 
complete their sentences 
without violating their 
conditions of probation 

% of offenders with financial 
obligations who keep payments 
current 

% of offenders employed or 
otherwise socially productive 
full time 

50% 

90% 

70% 

Performance 
Measurement 

60% 

55% 

40% 

80% 

Relative 
Importance 

10% 

40% 

30% 

20% 

100% 
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Applying the performance ratio model to these data yields a 

performance indicator of .96: 

n 
P = i: W. °i . A 

i=1 ~ G-. '8 
I. 

[ 60 .40(~~) 40 80 ] ..:... 183,000 P = .10(75) + + .30(90) + .20(70) . 200,000 

P = (.08 + .44 + • 13 + .23) -:- .915 

P = .88 7 .915 

P = .96 

Note that the first term in the equation is the agency's effectiveness when 

outcomes are compared with objectives. These cbjectives should be set for 

some specific funding level. If, during the course of the year, spending 

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 (which is probably incorrect). 

One advantage of this mdoel is that its simple arithmetic permits 

making the calculations by hand. Another advantage is 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. In our illustration, the chief probation 

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 
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measure is twice as important as the first. Depending upon management 

style, the chief might instead hold a group meeting whet'e all the agency's 

probation officers arrive at the weights by consensus. Many techniques 

have been deV'eloped for estimating such weights on a systematic basis. 

These techniques carry such names as the analytic hierarchy procedure, 

. 8 
multiattribute utility theory, and social Judgment theory. 

Another objection to the performance ratio model might be that the 

effectiveness and spending teres are inadequate to capture other important 

performance dimensions. The illustration used ignores equity in the 

distribution of services or penalties and the quality with which the agency 

carries out its activities. To 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. 9 

A third problem may be the assumption of constant returns to scale. 

If this assumption does not provide a reasonable approximation of the 

relationship between different levels of resources and performance, the 

form of the model would need to be modified. 

Linear Programming Model 

As a planning tool, linear programming is not new to public 

administration. Examples of its use include pupil assignments to school 

districts, hospital manpower shift scheduling, and assigning faculty 

teaching schedules. 10 As a performance monitoring tool, however, linear 

programming can be used to develop a standard against which one can compare 

an agency's actual performance. Developing this standard consists of 

estimating the optimal level of performance, given the agency's technology 

and the environmental conditions within which the agency must operate. 
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Estimating 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 technology by which the agency achieves its objectives; 

3. the rate at which agency activities tl'anslate into achievement 

of 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. 

Suppose that a probation agency has two major 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 following 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 investlgation 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. 
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Each month an average of 100 new cases is added and. 100 cases are 

terminated. The total average caseload is 1100. For new 

offenders, the first contact must be in the office, not the 

field. All offenders must be 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 require pre-sentence investigations on 

about one third of the offenders before sentencing. 

Given these policy and resource constraints, what is the optimal 

level of performance pos~ible for this agency? We begin by stating the 

objective function to be maximized: 

Maximize 
objective 
attainment 

where X1 = the officer hours allocated to office contacts, X2 = the hours 

allocated to field contacts, and X3 = the hours allocated to pre-sentence 

investigations. The coefficients are the transformation rates described 

in assumption 2 above. This objective function is subject to the following 

constraints: 

a) 

2) 

c) 

d) 

X1 > 100 (all the new cases must be contacted in the office the 

first month) 

X1 + X2 ~ 1100 (all cases must be contacted at least once during 

the ;nonth) 

X1 + 2X2 + 6X3 ~ 2200 (the effort devoted to all three activities 

must not exceed 2200 hours during the month) 

X3 = 50 (one third of offenders sentenced in a month must be 

investigated before sentencing). 
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Solving this set of equations indicates that the optimal objective 

attainment is 27,900 and that this optimum can be achieved when the agency 

spends 100 hours on office contacts for new cases, 300 hours on 

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

hours on 200 office contacts. 

Maximum violation­
free offender days 

= 12X1 + 30X2 + 6X3 

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

= 3600 + 24000 + 300 

= 27,900 

By inserting the actual number of hours spent on each of the three 

activities into the objective function, one can estimate actual objective 

attainment for a given month. If the policy, resource, and technological 

constraints 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 opt:tmal attainment into actual 

attainment, one can calculate t~e 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 contribute 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 

acti vity makes toward achieving the objecti ve. Estimating the 

contribution that each activity makes toward achieving an objective such 

as violation-free offender days is not a simple matter. One empirical 
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method. would be by using a two-stage production function. 11 In the first 

stage, the agency's outputs 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 production 

function could be used to estimate coefficients for the objective function 

used in the linear programming model. 

Linear programming also makes the following assumptions: 

1 • 

2. 

3. 

4. 

Allocations of resources to activities are made under conditions 

of certainty. 

Variable inputs and outputs are divisible. 

Activities can be added together. 

Relations between variables are proportional (Le., constant 

returns to scale). 

These assumptior.s 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 te :iioi..ls to solve by hand and is ....... 

usually solved by computer. 

Cost Function Model 

This last model permits comparing an agency's performance wi th the 

performance of other agencies. Economists have developed cost and 

production functions for looking at the efficiency with which an operation 

transforms inputs into outputs. The two types of functions are alternative 

ways of looking at efficiency. Production functions define the maximum 
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output possible for some specified level of inputs, given existing 

technology. Cost functions define the minimum cost of producing outputs, 

given input prices and existing technology. 

Both production and cost functions can be used to develop a standard 

against which a specific agency's performance can be compared. The 

function appropriate for an agency depends upon whether the agency's 

administrators have greater control over outputs or costs. A production 

function can appropriately be used when the level of output is largely 

under the control of agency administrators. If, on the other hand, agency 

administ~ators have greater control over costs than over outputs, the cost 

function is more appropriate. 12 Probation agency administrators have 

little control over the level of output. The courts, not the agency, have 

primary control over the number of·offenders the agency supervises and how 

long the agency supervises each probationer. While probation agencies do 

not by any means have total control over costs, they do exercise more 

control over cost than over output. Therefore, this illustration uses a 

cost function rather than a production function. 

For a cost function, the dependent variable is the total cost of 

operating the probation agency for a given period of time, e.g. a month or 

year. The form of the function that we use to estimate an agency's 

expected total cost is called homothetic Cobb-Douglas. This form allows 

costs to vary with output in rather complex ways. 13 In simplest form, cost 

depends upon the quantity of output and the prices of the resources 

required to produce that output. Output for a probation agency may be 

defined as the number of offenders supervised. The model assumes that all 

agencies being compared use the same process or technology to supervise 

-~~- .--~------
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offenders. The major resource in a probation agency is its personnel. 

other resources that might be priced and included in the equation include 

office space and travel costs. This simplified model is shown below: 

In this equation, In stands for logarithm. TC is the total cost of 

operating the probation agency; a is the intercept; P is the output - i.e., 

the number of probationers supervised; E is the salary and fringe benefit 

price paid for personnel; S is the price paid for offic\e space; 'r is the 

price paid for travel; and e is the error term that represents influences 

on total cost that are not captured in the model. The terms b1, b
2

, c1 , c2 ' 

and c
3 

are coefficients that are estimated when the model is applied to 

data measuring agencies' outputs and prices. 

To use this model for establishing a standard against which to oompare 

an agency's performance, one must first collect data on outputs and prices 

for a number of different agencies. The model then can use these data to 

estimate the average total cost and the extent to which output and prices 

influence total cost. The coefficients in the model would then be replaced 

by numbers that reflect the amount of influence each output or price term 

has upon total cost. Once this equation has been estimated, one can use it 

to develop an expected total cost for an agency, given its actual oucput 

and prices. This expected total cost may be used as the standard for 

comparing actual total cost. If actual total cost is lower than expected 

total cost, one would c.onclude that the agency is operating more 

efficiently than the average for the set of agencies to which it is being 

compared. 
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As au example, assume that the actual cost for agency K was $200,000. 

Further, assume the model estimated agency K's expected cost (based upon 

the number of probationers agency K actually supervised and the prices it 

actually paid for personnel, office space~ and travel) as $220,000. By 

dividing actual cost by expected cost ($200,000 ~ 220,000 = .91), 

Subtracting this quotient from 1.00 (1.00 - .91 = .09) and multiplying the 

answer by 100% (.09 X 100% = 9%), one might conclude that the agency 

operated 9% more efficiently than the average in its comparison group. 

At this point the reader may reasonably object to using this expected 

cost as a standard and point to other factors that need to be taken into 

account. In its present form, the cost function model captures a narrower 

range of performance variables than did the performance ratio and linear 

programming models. One ought, for example, to take into account 

variations in quality of service and outcomes instead of simply looking at 

the quantity of output. Also, agencies should not be compared with each 

other unless differences in the characteristics of the probationers they 

supervise are taken into account. Finally, one might argue that the 

socioeconomic characteristics of the community in which the agency is 

located need to be taken into account. 

The cost function model can be expanded to include measures of these 

other factors that affect agency performance. Examples of measures of 

service quality that might be added to the model include the percentage of 

probationers for whom needs assessments are completed, the percentage of 

referrals to helping agencies that probation officers follow up, and the 

number of times probation offIcers contact the probationers they 

supervise. Examples of outcome measures that might be added include the 
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percentage of probationers who complete their sentences without violating 

the conditions of their probation, the percentage of offenders with 

financial obligations who keep their payments current, and the percentage 

of probationers employed or otherwise socially productive. Probationer 

charactristics that might be important include the types and severity of 

offenses committed and the types of help needed to become productive, law­

abiding citizens. Community socioeconomic characteristics that might need 

to be taken into account include the availability of community resources 

that probationers may be referred to when they need help, the availability 

of jobs and affordable hous'na ~ 0, and the availability of a public 

transportation system for moving the probationers to and from work. 

One can see that us;ng cost f t' t • unc ~ons 0 compare an agency's 

performance to the average for other agenc;es ;g d d' • • more eman ~ng in terms of 

the data required than the performance ratio and linear programming 

models. More measures are required to take into account the effects of 

environmental factors upon agency performance. Also, as the number of 

terms included in the model are increased to compare fairly an agency's 

performance with other agencies, data from a greater number of agencies are 

required to make the model workable. 

While cost functions offer the advantage of comparing performance 

with other organizations, it is important that the organizations compared 

share common processes. The cost function does not identify what the 

technological process is but assumes that the organizations whose data are 

used to develop the standard share homogeneous technological processes. 

Hanushek believes th;s t' • assump ~on may not appropriately characterize 

educational organizations,14 and his caveats apply equally well to many 

other types of public organizations. 
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First, an organization's production technology may be changing during 

the measurement period. Second, even if the technology is stable, workers 

may have considerable discretion in the process they choose to use. Some 

macro organizational and process characteristics may be clearly defined 

and reproducible practices. Examples for educational organizations 

include class scheduling, curricula, and organizing teaching and research 

faculty into departments. Other practices, however, may vary from worker 

to worker. Examples for teachers include techniques used in the classroom 

to present material, how students are tested, and methods used to involve 

students in the learning process. If cost fu.nctions Rre used to develop 

performance standards, extreme care should be taken to ensure that the 

organizations compared to each other use the same macro and micro 

processes. 

Another disadvantage of working with cost functions is their 

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

appropriate functional form. This part of the process requires both 

computers and someone with considerable statistical expertise. The amount 

of data requi~ed and the complexity of the statistical modeling make cost 

functions the most costly of the three models discussed. Yet many 

observers of public organizations have a keen interest in comparing 

o 
perflmance across agencies. Given the interest in cross-agency 

comparisons, further research on these models seems warranted. 

Summary and Conclusioll 

Each of the three statistical models discussed permits comparing an 

agency's performance to some standard or benchmark. The performance ratio 

model compares performance to the agency's own objectives. The linear 
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programming model estimates an optimal level of performance to which the 

agency's performance can be compared. The cost function model per'mits 

comparing the agency's performance to the average performance of other 

agencies with similar cost-influencing characteristics. Table 

summarizes the salient characteristics of these models. 

The performance index derived from the performance ratio model is 

sensitive to the levels at. which the performance objectives are set. 

Linking future funding to how well the organization performs on this index 

gives organizations an incentive to set objectives at a low level so that 

they can be certain to attain them. One way of alleviating this problem is 

to have the agency negotiate objectives with those who fund the agency and 

hold it accountable. In the absence of mutually-agreed-upon objectives, 

the integrity of the performance index might be protected by using the 

model as an aid to internal management and not as a tool that other 

organizations can use to hold the agency accountable for its performance. 

The model's simplicity and moderate data demands make it an attractive tool 

provided the objectives included in the model are realistic. 

When an organization can identify its own processes but is not sure 

that other organizations use the same processes, linear programming may be 

an appropriate method of developing a standard. This model requires not 

only process identification but also the ability to measure the rate at 

which each process or activity transforms resources into outputs. If this 

information is available, a linear programming model can estimate the 

optimal level of performance, which becomes the standard against which to 

compare actual performance. It can also be a useful planning and 

management tool for answering "what if" questions. By changing the 
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constraints, one can estimate the effect that introducing new policies or 

deleting policies would have upon the organization's performance. The 

model can generate a new standard by estimating what would be optimal 

performance if a policy or set of policies changed. 

Finally, the cost function model is the only one of the three explored 

that permits comparing agency performance across agencies. This 

capability is obtained at the cost of more extensive data collection and 

more sophisticated modeling skills. 

All these models can provide a standard against which to compare 

overall agency performance. Which model may be most appropriate for an 

organization to use for generating performance standards depends upon 

several factol's: 

(1) the purpose for which the organization wants to use the 

performance standards; 

(2) whether the assumptions upon which the model is based conform to 

the organization's characteristics; 

(3) whether the data the model requires to estimate the performance 

standards are available; 

(4) the level of staff expertise and resources that the organization 

can allocate to developing performance standards. 

When developing or improving their management control systems, some 

organizations may find it most appropriate to use their own objectives as 

the standard against which to compare actual performance. Others may be 

I 
L able to incorporate optimal levels as standards, and still others might 
, 

t need to compare their performance with that of similar organizations. 
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Table 1 

Comparison of Three Models for Comparing Agency Performance 

Model 

Performance 
Ratio 

Linear 
Programming 

Cost 
Function 

Type of Data 
Comparison Requirements 

Agency's own Least 
objectives 

Optimal Intermediate 
performance 
level 

Similar 
agencies 

Most 

Difficulty of 
Interpreting 
Results 

Easy 

Intermediate 

Difficult 

Calculation 
Aids Required 

Paper and 
Pencil 

Computer and 
software 

Computer and 
software 
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EFFICIENCY IN CORRECTIONS AGENCIES 

This chapter explores the problem of providing performance 

information for corrections agencies. Suggested in the sections below are 

an appropriate theoretical perspective from which to view an agency's 

performance, types of performance measures consistent with this 

theoretical perspective, and statistical models by which one can interpret 

performance. The cost and production function approach is then 

developed in more detail as a method of measuring an agency's efficiency. 

Data from prisons illustrate the use of this approach. 

Theoretical Perspective 

Performance measurement means obtaining information useful to 

someone in assessing how well an organization or program is working. 

What measures are relevant to this task depend upon one's theoretical 

perspective. Organizational theory provides a number of different models 

by which to assess an organization's success (Cameron, 1981; Quinn and 

Rohrbaugh, 1981). The principal models are listed below. In parentheses 

following each model type are the criteria that best conform to that 

model's perspective on organizational success. 

Human relations model (human need satisfaction, human resource 

development, morale, cohesion) 

Rational goal model (the organization's stated goals) 

System resource model (organizational growth, resource 

acquisition, external support) 

Internal process model (stability, smooth functioning, 

absence of internal strain) 
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Strategic consti'i:uencies model (satisfaction of important 

constituent groups) 

Quinn and Cameron (reported in Anderson, 1981) review seven 

models of organizational life cycles and develop a model suggesting that 

organizations progress through four stages: 

Entrepreneurial--early innovation and creativity 

Collectivity-informal communication and structure, sense of 

family and cooperation among members, personalized leader­

ship 

Formalization and control--organizational stability, 

efficiency of production, rules and procedures 

Elaboration of structure-decentralization of structure, 

orientation to external environment, adaptation 

Except for some community-based programs, corrections organizations in 

the United States generally seem to be in the formalization and control 

stage. 

Quinn and Cameron also suggest that the appropriate model by 

which to judge an organization~s performance depends upon the 

organization's stage in its life cycle. They believe triat the rational goal 

and internal process models provide the most appropriate perspectives 

from which to measure the success of organizations in the formalization 

and control stage. Of these two models, the rational goal model would 

seem the more useful in serving such purposes as public accountability, 

program planning, resource allocation, and operations analysis. 

for 

Assuming that the rational goal model is the most appropriate model 

measuring corrections performance, which performance dimensions 
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conform to this model? Public administrationists, economists, and 

political scientists have all advocated performance measurement 

dimensions consistent with this model. 

The Technique of Municipal Administration (ICMA, 1958), for 

example, suggested a variety of dimensions for measuring performance: 

costs, efforts (man-hour units), performance (work units, production), 

results, effectiveness, needs, and ability of the tax base to support a 

certain level of expenditure. Other researchers have adapted an 

economist's orientation and look at public sector programs as production 

functions that transform inputs into outputs. Bradford, Malt, and Oates 

(1969) expanded the classic input-program-output concept by 

distinguishing between outputs directly produced and the consequences of 

those outputs. More recently, Bahl and Burkhead (1977) added an 

additional component to this set of performance dimensions--environment 

(or needs of the citizenry). 

While economists have focused primarily upon the relationship 

between inputs and outputs, political scientists have argued that the 

distribution of outputs must also be considered (Bodily, 1978; Coulter, 

1980; Jones, 1981; Lineberry and Welsh, 1974; Ostrom, Parks, Percy, and 

Whitaker, 1979; Wilenski, 1980-81). Suggested standards for measuring 

equitable distribution of service include input equality, output equality, 

categorical equality, and demand. Recently, Bryan Jones has tied the 

equity concerns to the dimensions derived from the production function 

concept (Jones, 1981). He sees government programs as service production 

processes that involve four transformations: 

inputs ~ activities -) outputs ~ outcomes ~ impacts. 
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He argues that each step in the process has distributional effects, 

benefiting some people and costing others. 

It is this last conceptualization of performance that seems most 

useflll in identifying the information that should be available when 

assessing corrections performance. This conceptualization draws 

attention to these questions: 

What do corrections agencies produce? 

What are the benefits? 

Who benefits? 

Who pays? 

How cost-effective are corrections agencies? 

How efficiently do corrections agencies operate? 

We focus the remainder of this chapter upon the question of how to 

measure and interpret a corrections agency's efficiency. In our 

discussion, we address both technical and allocative efficiency. An 

agency is considered technically, efficient if, given some set of resources, 

no more output can be produced by changing the way the resources are 

combined (Levine, 1981). Allocative efficiency exists when one uses the 

production process that maximizes physical output per dollar vC1lue of 

lnput (Levine, 1981). 

Bases for Comparisons 

Measuring performance impGes the ability to compare two pieces of 

data. First, one needs data that describes how an agency is operating 

over specific time period--a performance measurement. An example of 

such a measurement might be Agency A's cost per probationer supervised 

in 1982 ($1,000). Standing alone, this measurement does not permit one to 
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conclude whether $1,000 is adequate or inadequate performance. The 

second piece of data needed is a benchmark to which one can compare 

this performance measurement in order to judge how well the agency is 

operating. Continuing with the unit cost example, assume that lower unit 

costs indicate better performance and that the benchmark established is 

$1,300. After comparing Agency A's unit cost of $1,000 to the benchmark 

of $1,300, one would then conclude that its performance (as measured by 

unit cost) was goodn 

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 

associations; the performance of other agencies; the agency's own 

historical performance record; and optimal or technically efficient per­

formance levels (Cameron, 1981; Grizzle, et al., 1980; Hatry, 1980). 

Decision makers above the agency level will probably want to 

compare performance across agencies. The great diversity of missions, 

programs and clientele groups among corrections agencies, however, 

requires that one exercise special care when comparing agencies. 

Performance comparisons are most appropriate when these conditions 

exist: 

(1) When performance is measured in terms of unit cost, the 

agencies to be compared have common products or outputs, 

similar conditions under which to operate, and similar inputs. 

(2) When performance is measured in terms of equity, potential 

clientele groups of the agencies to be compared have similar 

characteristics. 
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(3) When performance is measured in terms of outcomes, the 

,agencies to be compared have similar outcome objectives or 

missions and work in similar external environments. 

(4-) Agencies use the same definitions, accounting methods and 

data collection and reduction procedures. 

(5) Data collection and reduction techniques are practical and 

relatively cheap. 

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

(7) Timely data collection and reporting occurs. 

(8) Agencies operate under similar laws and procedural 

regUlations. 

(9) Agencies operate under similar incentives for collecting and 

reporting performance measurements accurately. 

Models for Generating a Single Measure of Overall Agency Efficiency 

Much of the total effort that has gone into performance measure­

ment research during the past twenty years has been devoted to the 

problem of how to combine multiple measures into a single performance 

measure. Three such approaches, discussed below, are multiattribute 

decision theory, data envelopment analysis, cost and production functions. 

Multiattribute Decision Theory 

Many multiattribute techniques have been developed for the purpose 

of combining multiple attributes or outcomes into a single measure. All 

these techniques develop weights for each individual attribute. These 

weights are used as coefficients for the attributes and, through an 

aggregating function, the weighted attributes are combined into a single 

measure. Applications of these techniques may differ in terms of 

-~~.---~-
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1) who identifies the important attributes 

2) who sets the weights 

3) how the performance of each agency for each attribute is 

determined 

4-) the aggregating (or utility) function used 

5) how overall performance is calculated. 

We discuss four of these techniques-decision analysis, simplified 

multiattribute rating technique, the analytic hierarchy procedure, and 

social judgment theory-and summarize an application of each. 

Decision Analysis (DA).-Decision analysis may be the best known of 

the multiattribute methods discussed here (Keeney and Raiffa, 1976). It is 

also the most complicated of the methods to explain. This technique 

divides the performance measurement process into several tasks­

identifying the dimensions against, which an agency's performance shall be 

assessed, measuring each agency's performance in terms of each 

dimension, determining weights by estimating the relative importance of 

each dimension, and combining the performance measurements and 

weights so as to generate an overall performance measurement for each 

agency. The decision analysis a.pplication discussed here involves 

designing police sectors for a city' (Bodily, 1978). 

The purpose of this New Haven-based exercise was to determine 

which police sector designs would perform best, taking into account two 

different performance dimensions. The participants included a 

consultant, an administrator, a citizen representative, and a police 

representative. The consultant identified two performance dimensions­

equality of travel time and equality of workload-and estimated each 
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design alternative's performance on these dimensions, using a hypercube 

queueing model. The administrator judged the relative importance of 

these two dimensions. A citizen representative specified a travel time 

for which he was indifferent between two sector designs. One design 

offered a travel time of 1 minute in the first sector and 10 minutes in the 

second sector. The second design offered equal travel times for the two 

sectors, with the equal time being that specified by the citizen represen-

tative. A police representative followed a similar procedure in deter-

mining his preferences regarding the distribution of workload across 

sectors. 

Assuming constant inequality aversion and mutual utlity 

independence, the consultant then combined into a single overall utility 

function the citiz«:m's preference regarding travel time equality and the 

policeman's preference regarding workload distribution equality with the 

administrator's rel::Ltive weights for travel time and workload equality. 

Inserting travel times and workload distribution estimates for a 

given sector design into this function and evaluating the function yields a 

single overall performance measurement for that sector design. The 

sector design with the highest overall measurement would be expected to 

perform best in terms of the two performance dimensions addressed. 

Simplified ,Multiattribute Rat.tD&, Technique (SMART).-Ward 

Edwards, who developed this technique, has used it to evaluate alternative 

desegregation plans for Los Angeles schools (Edwards, 1979). As the name 

implies, SMART is designed to simplify the kinds of judgments required by 

Keeney and Raiffa's decision analysis technique. Edwards assumes that 

the organization, rather than a single individual, is the decision maker. 
i· . , 
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Following this assumption, he partitions the decision problem and looks to 

individuals with different expertise to render judgements for different 

parts of the problem (Edwards, 1980). 

In the Los Angeles application, school board members identified the 

performance dimensions in terms of which the alternative desegregation 

plans would be judged. They also determined the relative importance of 

these dimensions. Examples of dimensions selected include the plan's 

effect upon racial-ethnic composition of schools, educational quality, 

community acceptance~ and stability. Edwards used a direct scaling 

technique to elicit each board member's judgment of the relative 

importance of these dimensions and then averaged the individual weights 

to produce a single set of weights. 

School district staff then estimated how well each dese'gregation 

plan would perform in terms of each dimension. Estimates were located 

on a 0 to 100% scale. The utility function used was linear and additive, 

i.e., the utility for each plan was calculated by multiplying each outcome 

times its respective weight and summing the products. 

Analytic Hierarchy Process.--Thomas Saaty developed this 

technique in 1971 and has applied it to many policy issues since that time. 

The application reviewed here considers the effects of seven higher 

education policies upon four performance dimensions (Saaty, 1980). The 

alternative policies evaluated were (I) the status quo, (2) vocational­

technical orientation, (3) subsidized education for all, (4) education for 

those with money or exceptional talent, (5) all public (government owned) 

institutions, (6) technology based instruction, and (7) part-time teaching 

without research. A group of 28 college-level teachers identifed four 

10 

performance dimensions to which they believed higher education policies 

should contribute: prosperity, civil order, profit for industry, and 

perpetuation and power for industry. The relative importance of these 

performance dimensions was established through a two-step procedure. 

The teachers first reached a consensus on the relative importance 

between each pair of dimensions. These consensus ratings were then set 

in a matrix and the eigenvector of the matrix calculated. This eigen-

vector is an array of numbers that reflect the weight, or relative 

importance of each dimension (subsequently referred to as the importance 

vector). 

Next, the teachers determined how well each policy would perform 

on each of the four dimensions, using a similar two-step procedure. 

Through pair wise comparisons, the teachers first reached a consensus on 

the relative degree to which each policy alternative would affect each 

dimension. These consensus judgments were then set in a matrix for each 

performance dimension and an effect vector calculated for each 

dimension. Each dimension's effect vector then reflects each pollcy's 

relative contribution toward that dimension. 

The final step in the analytic hierarchy process was to construct a 

matrix consisting oi the four effect vectors and to multiply this matrix by 

the importance vector. The resulting priority vector then contains a 

single number for each alternative that reflects its overall performance 

across all four dimensions. 

Social Judgment Theory'.--The three multiattribute techniques 

discussed above all elicit performance dimension weights directly, either 

from direct scaling or paired comparisons. These techniques then 
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multiply performance on each dimension by its respective weight and sum 

the resulting products to get a single overall performance measurement. 

Social judgment theory, in contrast, is a holistic approach that first 

requires people to give a single overall performance rating. The 

technique then infers the weights for each dimension from the overall 

performance ratings. The SJT application discussed below deals with the 

type of handgun ammunition that the Denver police should use (Hammond, 

1976). 

SJT broke the decision problem into several parts. The debate over 

which bullet to use centered upon the bullets' performance on three 

dimensions: (a) stopping effectiveness, (b) amount of injury, and (c) threat 

to bystanders. City officials and other interested people rated 30 profiles 

of hypothetical bullets that varied in terms of the extent to which each 

bullet performed across these three dimensions. These ratings were 

regressed against the hypothetical performance indicators to infer the 

relative importance or weights for each performance dimension. 

In a separate process 5 ballistics experts judged the performance of 

80 real but unnamed bullets on the same three performance dimensions. 

For each bullet, these performance scores were multiplied by the weights 

inferred from the earlier regression analysis and summed to provide an 

overall performance measurement. 

Summary.-Table 1 summarizes the important characteristics of 

these four multiattribute techniques. Each of them offers a systematic 

means of eliciting judgments about the relative importance of different 

performance measures. The applications discussed vary in terms of who 

participates in identifying the dimensions against which an agency's 
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performance is to be measured, determining the relative importance of 

these dimensions, and scoring the agency's performance in terms of each 

of these dimensions. Who participates in these steps is not inherent in the 

technique used. The division of labor used in the decision analysis 

application discussed could, for example, be followed when applying one 

of the other multiattribute techniques. 

If people already know the relative importance of performance 

dimensions, then using anyone of these techniques to elicit weights may 

be superf~uous. If people have no opinion about the relative importance of 

different performance measures, then none of these techniques will help. 

Of the four techniques, decision analysis is the most complicated and the 

method least likely to be tolerated by those whose judgments would be 

elicited. The simplified multiattribute rating technique is the simplest 

and the quickest, but some people doubt the appropriateness of a linear, 

additive aggregating function. 

TABLE 1 HERE 

Data Envelopment Analysis 

Mathematical programming is a second group of techniques that can 

be used to combine multiple performance measures into a single indicator. 

The most recently developed technique in this area is called data 

envelopment analysis. As does the production function, data envelopment 

analysis allows comparisons of an agency's efficiency relative to that of 

other agencies. The technique synthesizes from the set of efficient 

agencies a piece-wise line:ar extremal production function. 

Its proponents (Charnes, Cooper, and Rhodes, 1981) claim that data 

envelopment analysis does not have many of the limitations attributed to 

production functions. The method does not 
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(1) require specification of the functional form; 

(2) require predetermined prices or weights for each input; 

(3) assume differentiability of the frontier surfaces; 

(4-) assume that prices for the inputs and outputs are independent 

of their magnitude; 

(5) assume an absence of capacity restraints for inputs. 

Charnes and Cooper (1980) apply data envelopment analysis to data 

generated as a result of the Project Follow Through experiment sponsored 

by the federal government. For each school included in the analysis, 

three output measures were used: 

(1) reading scores of students; 

(2) mathematics scores of students; 

(3) a self-esteem measure for students. 

Five input measures were used: 

0) education level of the students' mothers; 

(2) occupation level of students' family members; 

(3) number of times parents visited the school site; 

(4-) time parents spent with students on school-related topics; 

(5) number of teachers at each school site. 

For the 4-9 Program Follow Through sites, relative efficiency ranged from 

80% to 100%. 

Production and Cost Functions 

The production and cost functions developed mainly by economists 

are a third technique to aid in understanding the nature of operations in 

corrections agencies. Recent developments in the use of this technique, 

frontier cost and production functions, allow one to develop a single 
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overall measure of effectiveness. In this subsection we discuss the 

concepts underlying cost and production functions, emphasizing important 

issues to consider when studying the activities of public bodies. In the 

next section we illustrate the use of these techniques in understanding the 

operation of various types of correctional agencies. 

The economic constructs of cost and production funct:'ons were 

originally developed to analyze the nature of production in private sector, 

profit maximizing firms, particularly manufacturing firms. 1 The 

production function summarizes, mathematically, the nature of 

technically efficient production. It indicates the maximum output 

attainable for any specified level of inputs, given the existing technology 

or "state of the art." 

An alternative way of looking at the productive relations of the firm 

is through the firm's cost function. The cost function indicates the 

minimum costs of producing various outPLlts given input prices and the 

prevailing technology. Duality theory, which only became a well 

integrated part of economic production theory during the 1960s, 

establishes the equivalence of the cost and production function 

approaches to understanding the nature of firm operation.2 The 

equivalence of the two approaches makes selection of one rather than the 

other largely a statistical and empirical issue. 

In developing their constructs of cost and production functions, 

economists originally made a number of simplifying assumptions which 

have since been relaxed. First, economists originally assumed that firms 

produce a single, homogeneous output. Actually, most firms produce 

multiple outputs and the outputs produced by either a single or multi-
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product firm are often of varying quality. A number of authors (Hall, 

1973; Hasenkamp, 1976; Denny and Pinto, 1978) have explored both 

theoretically and empirically the nature of production in a multi-product 

firm. However, work in this area is in its infancy and, as one might 

expe,.:t, the production process in mu1ti-product firms rapidly becomes 

. I 3 qUlte comp ex. 

Even if a firm produces a single output, the output is rarely 

homogeneous. For example, although some automobile plants produce a 

single output, a certain model of automobile, this output is of highly 

variable quality (e.g., an automobile with all accessories versus one with 

none). Researchers have adjusted for differences in product quality by 

introducing a number of quality indicators into production and cost 

functions. In applied research many researchers have succeeded in 

avoiding the difficulties associated with analyzing the multi-product firm 

by com,idering relatively similar products to be a single product of varylng 

quality. We take this approach in our work. 

Economists also often find it necessary to drop the assumptions that 

firms seek to maximize profits. In the perfectly competitive market 

system beloved by economists, firms are forced to attempt to maximize 

profit in order to survive. A side benefit is that competition from other 

firms forces each firm to produce efficiently. However, when 

competition is not present firms are free to choose a course of action 

other than profit maximization. 

When one moves from the profit making sector of the economy to 

the non-profit making and public sectors, the plausibility of profit making 

as a goal disappears. Consider the situation in public units such as a 
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police department or a prison. The public provides such bodies with funds 

in order to produce certain goods and services, but these public services 

are not sold; they are supplied to all those eligible according to some set 

of guidelines. For example, police services are provided to all residents 

of a city and correctiona.1 services are provided to all criminals with 

certain types of sentence. This means that, to some degree, public 

managers often do not control the type of product they produce or the 

conditions under which it is produced. Researchers studying production in 

public bodies suggest that the conditions of production and type of 

product imposed on public managers by those providing funds be 

controlled when estimating cost and production functions. q. 

Because public bodies that do not sell their output do not receive 

revenue, they cannot maximize profits even if they wish to. Rather, the 

public often judges such bodies by its satisfaction with the services 

provided for its tax dollars. While some public bodies seek to produce 

their services at minimum costs many others do not, but rather resort to 

various alternative types of bureaucratic decision making such as 

maximizing their budget or the size of their organizations.5 In situations 

,Ui<te this efficiency cannot be assumed; actual production results probably 

de not indicate the maximum output attainable with the given inputs, and 

costs observed are not the minimum attainable. 

When operating in situations where efficiency is not likely to 

prevail, researchers using economic cost and production functions must 

incorporate inefficiency in their models. Quite recently economists have 

attempted to deal with the incorporation of inefficiency in cost and 

production functions. The new models developed have been called 



( 

( 

17 

fJrontier cost and production functions.6 Frontier cost and production 

f.unctions do not assume that all observed productive units are producing 

I~fficiently. Instead, they seek to infer what might be possible with 

efficient production by examining the performance of the most efficient 

firms observed. To date, two different types of frontiers have be~n 

estimated-deterministic frontiers and stochastic frontiers. 
for 

Deterministic frontierl assume that the most efficient firms observed, 
II. 

output or costs are subject to no random effects. The observed 

productive relations for these firms, called the frontier firms, are used to 

construct the frontier cost or production function generally using linear or 

quadratic programming techniques. For example, a deterministic frontier 

cost function for the firms indicated by dots in Figure 1 would be 

constructed based on the experience of the firms with the lowest observed 

costs for each level of output. A deterministic frontier function is 

illustrated by the curve drawn along the lower boundary of the dots in 

Figure 1. 

FIGURE 1 HERE 

Deterministic frontiers have two major problems. First, such 

frontiers are extremely sensitive to outliers. For example, consider the 

effect of an extremely low cost firm on the frontier cost function in 

Figure 1. Such an outlier would pull the frontier cost function downward 

markedly and might well cause the frontier to reflect poorly the nature of 

efficient productive relationships. Second, the parameters of estimated 

deterministic cost and production functions have no known statistical 

properties. Thus, although the deterministic frontier of Figure 1 might 

allow us to estimate how costs vary with the level of output for the 
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production process under consideration, it will not allow us to say whether 

costs vary significantly with the level of output. Note that data 

envelopment analysis discussed previously was developed on the basis of 

the deterministic frontier work discussed above. 

In contrast, stochastic frontier cost and production functions8 allow 

random effects on firm output and costs to be reflected in the output 

frontier relationships. The essential idea behind the stochastic frontier 

model is that the error term is composed of two parts. A symmetric 

component permits random variation of the frontier across firms and 

captures the effects of such things as measurement error and random 

events outside the firms' control. A one-sided component captures the 

effects of inefficiency relative to the stochastic frontier. A zero value 

for this component indicates that the firms are effectively minimizing 

costs while the size of a positive value foi."' this effect indicates the degree 

of inefficiency for the firms studied. Figure 2 illustrates the nature of 

the stochastic average cost frontier for three hypothetical prisons. Note 

that the stochastic frontier varies from prison to prison (for example, due 

to riots, fires), but has the same shape for all prisons. 

FIGURE 2 HERE 

A stochastic frontier allows one to estimate the mean inefficiency 

and the mean cost of this inefficiency for all firms studied. Such 

estima~es of inefficiency and its associated costs can be very useful both 

for correctional managers and executive and legislative groups which 

oversee their activities. For example, estimates of the costs of 

inefficiency may provide managers with incentives to pursue improve­

ments. In addition, an estimate of these costs may allow executive and 
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legislative organizations to set more realistic budgets. Further, by 

studying the factors related to relatively efficient production, managers 

and others may be able to suggest improvements likely to increase 

systemwide efficiency. 

Recent work on stochastic frontier functions (Schmidt and Lovell, 

1979; and Jondrow, et al., 1982) allows one to obtain efficiency estimates 

for individual productive units as well as the overall measure of 

inefficiency discussed above. Information of this type is, of course, 

extremely useful for management decisions, as it allows the manager to 

compare the relative performance of the units he or she supervises. 

Application of Cost Function Approaches to Correctio!}2, 

In this section we illustrate the use of cost functions to analyze the 

op:ration of correctional agencies. We begin by developing a model of 

the nature of production in these agencies. 

A Model of Production in Correctional Agencies 

The development of a model of production for correctional agencies 

requires the researcher to make a number of simplifying assumptions and 

decisions. We begin by discussing the role of correctional agencies in the 

criminal justice system and the way in which agency operation is affected 

by other executive branch agencies, the legislative branch and judiciary. 

As an integral part of the criminal justice system) correctional 

agencies in cooperation with the police and courts are charged with 

preventing crime when possible and punishing the offender when it does 

occur. Both of these services must be performed within legally defined 

constraints regarding due process and humane treatment. While society 

sees the criminal justice system as an entity with definite goals, most 
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people familiar with the "system" know it to be composerl of distinct 

agencies with only limited interaction and coordination. Indeed, ultimate 

decision making authority for many of the agencies rests with different 

levels and branches of government. Although the actions of the agencies 

of each segment of the criminal justice system affect the agencies of the 

other segments, these effects are rarely considered when the 

administrators of a particular agency make decisions. There is no single 

administrator responsible for the efficient operation of the entire system 

and, thus it is not possible to think of the system as a productive unit 

seeking to produce "justice" effectively. From an economist's 

perspective, we would not seek to estimate production and cost functions 

for the system as a whole, at least as the system is currently structured in 

the United States. However, in seeking to model the nature of these 

relationships for the individual segments of the system, it is important to 

understand the effect of segments other than that analyzed. 

A number of researchers, mainly from operations research back·· 

9 grounds, have described the way in which police, courts and correctional 

agencies interact. Figure 3 depicts these interactions emphasizing the 

role of correctional agencies. The relationships among the components of 

the criminal justice system consist of a flow of individuals through the 

system, court surveillance of police and correctional activities, and the 

provision of evidence and other information by police and correctional 

agencies. As can be seen in Figure 3, interactions between agencies are 

many and complex, and the number of alternative paths open to offenders 

is large. Managers in most agencies of the criminal justice system are 

relatively free (baring court intervention) to make day to day (short run) 
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decisions about the way in which their organization will operate. For 

example, the administrators of a state prison system are relatively free to 

decide upon the housing and care of inmates. Long run decisions 

concerning the purchase of new capital equipment and buildings, and 

major changes in methods of operation (technology) are subject to both 

legislative and judicial review, but are largely made by agency managers 

or other executive branch personnel. Again to use an example from 

corrections, correctional managers usually propose capital improvement 

plans to executive budget offices. These offices in turn decide which 

improvements to recommend to the legislative body. The legislative body 

finally decides whether funds will be provided for the proposed Improve-

ments. 

FIGURE 3 HERE 

Having set correctional agencies in perspective and decided that 

cor.rectional administrators have substantial decision making power, we 

need next to determine the goals which correctional agencies pursue. 

Recall that we perceive correctional agencies as in the formalization and 

control stage of organizational development. Thus, formal goals and 

internal processes are of primary importance when considering 

performance. 

We, as a society, fund correctional agencies to impose restrictions 

on individual freedom as a punishment, to protect society by irlcapacitat­

ing the offender and to deter both offenders (specific deterrence) and 

others (general deterrence) from committing future offenses. We also 

often provide services to the offender, and require that they productively 

occupy their time. We do this for a number of reasons. First, many 

, I 
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believe t'1at some services and some types of work serve to rehabilitate 

offenders. Second, work and other activity requirements often serve to 

lower the costs of correctional agencies. They may do this indirectly as 

well as directly. Directly they can lower the costs of operating 

correctional agencies by direct payment (for example, Florida requires 

payments from probationers and parolees), providing maintenance and 

other needed activities. Indirectly by occupying offenders' time, these 

activities may serve to lower the level of correctional supervision which 

it is necessary to maintain. Thirci, at least some members of our society 

believe that the provision of such activities is morally right because 

deprivation of liberty provides sufficient punishment and retribution for 

crime. Increasingly in recent years, correctional agencies have been 

asked to provide for and manage the payment by offender of restitution to 

victims. 

Finally, we would like all of these goals achieved as cheap1Y as 

possible and under conditions we deem acceptable. Given this menu of 

often conflicting goals it is not surpriSing that our correctional system has 

often seemed to lack direction or to change directions at fairly frequent 

intervals. Which correctional goals are emphasized has changed through 

time and at any given time varies from correctional agency to 

10 
correctional agency. Currently, the major goal of the majority of 

correctional agencies appears to be control although rehabilitative 

. . 11 programmmg cOI",tmues. 

As noted above, most eccncmic models of cost and production 

assume that costs are minimized. The above discussion should make it 

clear that cost minimization is, at best, one of many goals pursued by 
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correctional administrators. Pressures on correctional administrators to 

minimize costs generally come from outside the correctional system. For 

the federal correctional system, the pressures come primarily, in the 

executive branch, from the Office of Management and Budget; and, in the 

legislative branch, frr:>m congressional committees and the General 

Accounting Office. For state and local correctional agencies, pressures 

to minimize cost come from the department of finance or budget, 

speaking for the chief executive, and various analysis offices and staff, 

speaking for the legislative body. 

Our work in prisons and parole and probation offices leads us to 

conclude that assuming that correctional administrators minimize costs is 

tenuous, at best. Yet, use of duality theory and standard statistical 

techniques (e.g., ordinary or generalized least squares) requires this 

assumption. We attempt to de'll with this dilemma in two ways. First, 

when interpreting results obtained using standard estimation techniques, 

we are careful to point out results which depend critically on the 

assumption that costs are minimized. Second, we estimate frontier cost 

functions which explidtly model the fact that administrators may not 

minimize costs. Briefly to preview our results, we find that 

administrators do nbt minimize costs and, thus, our results which use 

traditional estimation techniques are best interpreted as behavioral 

equations rather than the cost curves of microeconomic theory. In the 

absence of cost minimizing behavior, inferences about the nature of the 

production function from these results requires the strong assumption that 

the inefficient behavior present merely neutrally transforms (i.e., shifts 

the cost curve up equally everywhere) the cost curve. Howevet, we feel 
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that the ''behavioral'' cost curves estimated are in many cases as 

important as the cost curves of economic theory. They provide insight 

concerning the actual behavior of correctional agencies and, thus, may be 

at least as useful as economic cost curves in understanding the nature of 

production in these agencies and in projecting likely fu'Wre behavior. 

Our next task is to determine the unit we wish to analyze (the 

productive unit) and the output which this unit produces. We have argued 

elsewhere (Witte, et al., 1979) that the individual prison is the entity 

which most closely approximates the economic concept of a "productive 

unit" within the prison system. 

Having decided on the productive unit, we must next decide what 

this unit is producing. As noted above, the dominant correctional goal 

currently appears to be cor tolling convicted offenders. Conforming to 

this outlook we see the output of the correctional agency as a certain 

number of convicted offenders supervised for a certain period of time. 

However, we do not see this output as homogeneous, but rather seek to 

introduce a number of factors which will reflect different "qualities" and 

types of supervision. We also recognize that different correctional 

agencies work in different environments and with differing types of 

offender. 

Having developed a basic model, we must next decide whether to 

estimate this model using a cost or production function approach. As 

noted earlier this is largely a statistical and practical issue. One should 

estimate a production function .if one believes that the level of output is 

largely under the control of managers (i.e., endogenous to the model) and 

a cost function if one believes that costs are under greater control of 
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managers than output. Recall that our measure of output for the 

correctional agency is the number of convicted offenders supervised 

during any given period of time, which we will refer to as the case load 

for the sake of brevity. Correctional managers have little control over 

either the size or the composition of their case load because they are 

required to accept all convicted offenders directed to them by the courts 

or other agencies. Further, correctional managers have only limited 

control over the release of offenders from their supervision. While costs 

are not entirely within the control of correctional administrators, they 

are to a far greater degree than output, particularly in the long run. 

Thus, we choose to estimate cost rather than production functions for the 

correctional agencies we study. We began by estimatiUlg cost functions of 

the following general form for selected prisons, and probation and parole 

offices: 

,A..... ' , ,. " 
In,..,...., = a + bly + b21ny + (lnP)'Y + AN + SU + QF + £ (l) 

where AC is the average cos t of operating the correctional agency; y is a 

measure of the number of convicted offenders supervised; lnP' is the 

transpose of a vector of the natural logarithm of factor prices; a, bland 

b2 are parameters to be estimated; ..,.. , N ,U ,and J= are vectors of 

parameters to be estimated; A', Q', and 5' are the transpose of vectors of 

measures of output quality, input quality and the service conditions under 

which the agency operates; and E. is a vector of "disturbance terms" (or 

"error term") which represents random influences on average cost which 

we are unable to capture in our model. 

One aspect of this model deserves comment. The mathematical 

term in which the output variable and factor prices are entered was 
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dictated by our choice of a homothetic Cobb-Douglas production function 

to represent the operations of correctional agencies. We selected this 

form over other alternatives because we felt that while relatively simple, 

it imposed important technical restrictions (e.g., diminishing marginal 

physical product for inputs). It also allows costs to vary with output in 

rather complex ways. 

The Data 

The data set contains information on Federal Correctional Institu-

tions and was obtained from a number of different sources within the 

Federal Bureau of Prisons (FBOP), and the U.S. Department of Justice's 

System Design and Development Group. Federal Correction Institutions 

(FCls) are generally the more modern and relatively smaller (as compared 

to Federal penitentiaries) medium custody institutions in the Federal 

prison system. FCIs hold the bulk of Federal prisoners and administrators 

of the Federal prison system are committed to replacing most penitenti-

aries with FCIs. Further, given FBOP's role as "a model for state prison 

systems," FCls are likely to be a type of facility which is much utilized in 

the future. Appendix 3 of Schmidt and Witte (1983) contains a detailed 

description of this data set. It includes monthly data for the period 

October, 1975 through June, 1978, for all 21 FCIs that were operating. 

Given our model specification (see equation 1) and data set, we can 

now specify empirical measures for our theoretical constructs. Table 2 

summarL~es our choices. 

TABLE 2 HERE 

Empirical Results for Prisons 

We began our work by estimating a short run cost function for each 

of the 21 federal correctional institutions, using monthly time series data. 
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The dependent and independent variables used are defined in Table 2. The 

results we obtain, which are reported elsewhere (see Witte, et al., 1979 

and Schmidt and Witte, 1983), indicate that methods of operation at the 

21 FCIs varied substantially. When conducting an economic analysis of 

costs this means that we would not be justified in estimating a long run 

cost function by pooling data for all institutions. Economic theory 

indicates that we can only learn impor.tant facts about a particular 

method of operation if we study groups of facilities which are using the 

same method. 

We searched among the 21 FCIs for a group of prisons which 

appeared to be using broadlY similar methods of operation and were able 

t "d t"fy " " " " 12 W b " Olen 1 SiX mstltutlons. e egan by usmg ordinary least squares to 

estimate OUi long run prison cost function using quarterly data for these 

six institutions for the period beginning in the first quarter of 1976 and 

d" "h d 13 en mg m t e secon quarter. Results are reported in the second and 

third column of Table 3. 

TABLE 3 HERE 

We are able to explain a large portion of the variation in average 

costs with our model, 87%. However, the coefficients of few variables 

are statistically significant due to extensive multicollinearity, and 

relatively low variance in a number of independent variables. 

Desiring to rid our average cost curve specification of variables 

unrelated to costs, we selected two basic rules for reducing our 

specification. First, we retain the output and factor prices variables 

regardless of the significance of the coefficients on these variables as 

both economic theory and intuition provides strong support for their 
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inclusion. Second, we proceeded to sequentially drop other independent 

variables, beginning with the variables whose Cucfiicient had the smallest 

t-ratio, until the coefficients associated with all remaining variables were 

significant at the 0.05 level of significance. We tested to see if we could 

accept the hypothesis that all deleted variables when combined were 

insignificantly related to average costs, and were able to accept this 

hypothesis. Results for the reduced specification appear in the fourth and 

fifth columns of Table 3. 

Our work to this point has proceeded on the assumption that the 

correctional agencies which we study are effectively minimizing costs. 

Both our own work with correctional agencies and the work of others with 

other public and private entities lead us to believe that this is not likely 

to be the case. To test this assumption and to develop an overall measure 

of performance, we now estimate a stochastic frontier cost function using 

a method developed by Schmidt and Lovell (1979). 

Our specification for the frontier long run average cost function is 

identical to our reduced specification in Table 3 above except that we 

reduce the specification by one variable by imposing the restriction that 

the factor shares sum to one. We do this to conserve both degrees of 

freedom and computational costs. 

Specifically we estimate the following function: 

In(AC) - LNCOST-L =80 + Bl LNCD-ALL + B2 CD-ALL + 

B3 (LNCOST -C-LNCOST -L) + A'N + Stu + IV (2) 

where A' is the transpose of the vector of output and input quality 

measures in the final specification of Table 3 and S' is the transpose of 
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the service condition variable in that specification. The random 

disturbance, ¥" is composed of two parts. One part is normallv distributed 

. h . 2 Wlt zero mean and variance c.r'". The other is a nCln-negative, half 

normal, random variable with a positive mean and variance <1;. 
TABLE 3 HERE 

The normal portion of the disturbance term captures random 

variations in costs between prisons that are due to factors, such as 

weather, riot, and fires, that are outside the individual prison decision 

maker's control. The half normal portion of the disturbance reflects 

inefficiency. This portion of the disturbance is either zero or a positive 

number. A zero value for this variable indicates that the prison is 

operating efficiently, i.e., it is a frontier prison. The size of a positive 

value for this variable indicates the degree of inefficiency. 

We estimate our frontier cost function using maximum likelihood 

techniques. Results are reported in Table 4. O.Jr frontier estimates 

indicate that costs will be at a minimum when the prison contains 1467 

inmates. 

TABLE 4 HERE 

The most interesting results of the frontier estimates are our 

estimates for the variances of two parts of the disturbance term. Note 

that the variance of the half normal portion of this disturbance is quite 

large, indicating large differences in efficiency among prisons. We 

estimate that, on the average, costs in the six FCIs studied were 9.4 

percent more than they would have been if the most efficient methods of 

operation had been utilized. Given Federal Bureau of Prison expected 

outlays of $327 million in fhcal year 1980, our results indicate that 
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efficient operation could have saved approximately $30 million. While 

savings of this size seem unlikely to be realized, we do believe that our 

results indicate that some savings may be possible. 

Using a technique recently developed by Jondrow, et ale (I982), we 

can also estimate one extent of inefficiency at each prison in our sample 

for each quarter. Table 5 contains those results. Note that there is 

considerable variation through time in the level of inefficiency at any 

given prison. Indeed the temporal variation in efficiency appears to be 

greater than the variation across prison units. The mean estimated 

inefficiency for the different prison units only ranges from 8.5 percent for 

Prison One to 10.2 percent for Prison Six. 

TABLE 5 HERE 

Briefly summarizing, our analyses indicate that the average costs of 

incarcerating offenders at first decreases and then increases as prison 

popUlation rises. According to our model, costs will be lowest when 

prisons are quite large (say 1000 to 1500 inmates), but not behemoth. We 

find further that the cost of operating these FCIs will be higher the higher 

is the relative cC'st of capital, the lower the proportion of female inmates, 

the older the average age of staff, and if inmates are housed in relatively 

large single cells, but have limited sanitary facilities. 

As production and cost analysis appeared to produce quite 

reasonable results for the six FCIs studied, we proceeded to estimate a 

frontier cost function for these facilities. This function indicated that 

the six FCIs in the sample were not operating as efficiently as they might. 

As a result, costs at these FCIs were nine percent higher than they might 

have been. We next estimated the level of inefficiency at each prison for 
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each quarter. We found that inefficiency was more variable temporally 

than across prisons. Our results suggest that PrisQn One was most 

efficient (estimated average inefficiency 10.2 percent). 

Summary and Conclusion 

All three methods-multiattribute decision theory, data 

envelopment analysis, and production and cost functions-can be used to 

generate a single overall measure of agency efficiency. Data 

envelopment analysis and production and cost functions should probably be 

applied only to agencies having well defined processes, for the reasons 

given below. Further these two types of analyses generally provide 

estimates of only the efficiency c:Lspects of agency performance while 

multi attribute decision theory allows one to consider other aspects of 

agency performance such as equity as well. 

In the context of our work, production and cost theory provide much 

more useful guidance when analyzing the performance of large scale 

prisons than when analyzing the performance of probation and parole 

agencies. In a related effort (Witte, 1982), we estimated cost functions 

for five probation and parole offices. The data set contained monthly 

information for a single calendar year. Production and cost analysis 

poorly described the operation of these offices. 

As a whole the work reported in this analysis of production and cost 

functions tends to support the conclusions of a number of other 

researchers who have analyzed the performance of other types of public 

agencies. 1 q. These researchers find that the economic constructs of 

production and cost functions are most directly applicable to public 

agencies which produce physical outputs (e.g., water, electricity, refuse 
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collection) with well defined inputs and known technological processes. 

For other types of public agencies, production and cost functions mainly 

provide useful insights as to important variables to consider and possible 

functional forms to be used in analysis. Production and cost analysis 

appears to provide fewest insights for public agencies which produce 

services requiring extensive interaction between public employees and the 

individuals receiving services (i.e., education and other social services). 

In such situations individual skills are extremely important and the exact 

way in which the service is provided may vary substantially from 

employee to employee. 

When processes either are not well understood or vary as a result of 

employee discretion, multiattribute decision theory may be a more 

appropriate aid when generating an overall measure of agency 

performance. fUrther, multiattribute techniques can allow the researcher 

to relatively easily consider aspects of agency performance other than 

efficiency. However, multiattribute decision analysis, unlike cost and 

production function approaches, provides little information concerning the 

way in which agencies operate. 
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FOOTNOTES 

1See Fuss, McFadden and Mundlak (1978, pp. 267-268) for a brief 

survey of recent work. 

2For a survey of duality theory, see McFadden (1978). 

3Some second order approximations generalize readily to multiple 

output. Darrough and Heineke (1978) have estimated a multiple-output 

translog cost function for police services. Many exact function forms, 

however, are intrinsically non-linear, making estimation difficult and 

expensive. In addition, for both exact functional forms and second order 

approximations, the number of parameters to be estimated for multi-

product production processes quickly becomes very large if extremely 

restrictive assumptions are not made. 

4See Alesch and Dougharty (1971), Hirsch (1973) or Vernez (1976) 

for surveys of early work and Witte (1980) for a discussion of more recent 

work in six areas (education, fire protection, hospitals, libraries, police 

protection and large scale prisons). 

5 Orzechowski (1977) provides a review of this literature. 

6Such functions were first developed by Farrell (1957). More recent 

work has been done by Aigner and Chu (1968), Timmer (1971), and Aigner, 

Lovell and Schmidt (1977). 

7 See Farrell (1957), Aigner and Chu (1968) and Seitz (1970) for 

examples. Carlson (1972) estimates deterministic frontiers for higher 

educational institutions. 

8See Aigner, Amemiya and Poker (1976); Aigner, Lovell and 

Schmidt (1977); or Schmidt and Lovell (1979). The May 1980 issue of the 

JOURNAL OF ECONOMETRICS is devoted to the specification and 
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estimation of frontier production, profit and cost functions. The lead 

article by Forsund, Lovell and Schmidt (1980) contains a survey of frontier 

work. 

9For an example of this work see Blumstein (1975), Chaiken, et ale 

(1976), and Blumstein and Larson (1976) provide an extensive survey of 

criminal justice models. 

l°See Martin, Sechrest and Rodner (1981) for a survey. 

11 See Minerva (1982) for a discussion of selected parole and 

probation offices. Witte et ale (1979) discuss the goals of large scale 

prisons and provide detailed analyses of the Federal and California prison 

systems. 

12 These institutions are Ashland, Lompoc, Lexington, Oxford, 

Texarkana, and Alderson. We did two things to determine if these six 

institutions were using similar methods of operation. First, we conducted 

a generalized Chow test to determine if we could accept the hypothesis 

that the coefficients on all variables in the short run cost function were 

equal across the six institutions. The value of the test statistic which is 

distributed F 125,48 under the null hypothesis, was 1.979. We next ran 

three sets of simply specified long run cost functions for subsets of these 

six FCIs. Specifically, we estimated cost curves for (1) the older vs. 

newer prisons in the group, (2) the more vs. the less secure prisons in the 

group, and (3) the bigger vs. smaller institutions in the group. In each 

case we accepted the null hypothesis that the six prisons were using 

similar methods of operation. 

13 Appropriate statistical tests were performed to ensure that this 

pooling of time series data was justified. We pooled data around the third 
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quarter of 1977 as detailed descriptions of the capital stock were 

available for that quarter when a complete physical plant inventory was 

conducted. The test statistic for the appropriateness of this time series 

pooling, which is distributed F45,10 under the null hypothesis that pooling 

is appropriate, was 0.794. 

14 For example, see Alesch and Dougharty (1971), Hanushek (1979), 

Summers and Wolfe (1977), Vernez (1976) and Witte (1980). 
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Figure 2. 

An Illustration of the Sto,chastic Frontier 

Average Cost Function 
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TABLE 1 

COWPARIHG SEVERAL IIULTUTTRiBUTB TECIINIQUBS FOR MEASURING PERFORWANCB 

Who Identified IV. Dimension How Each Alternative'. 
Pollcy Performance WCights IIcre Effect on Each Di- Aggregating Calculation of 

"Iethod Al2l2lication Dimensions Bel mansion 'as Determined Function Overall Performance 

OA Police Bector Consultant Direct tradeoff Consultant estimates based Curve drawing For each plan, in-
design by adminiatrator upon hypercube queueing dedvad from sert effect for each 

1II0dei preferences of dimension into func-
a citizen repre- tion and evaluate the 
sentativo and a fUnction to calculate 
police representa- overall utility 
ti va using the 
lottery teChnique 

SHART School School board Average of indivi- School district staff Linear, additive For each plan, 
dll6egrcca lion members dual school board estimates, located on multiply effective-

membera' weights a 0 to 100' effective- ness score for each 
based on direct ness 80ale attribute by that 
scaling of each attribute's weight 
attribute's impor- and sum the re-
tance suIting products 

AUP lIigher College- Priority eigen- Teachers, by consensus, Linear, add i ti va Hultiply matrix of 
~ 

education leval vectoL develor-ed assigned scoreB based alternatives' effect \Jl 
tuU!hcrs frolll consen'su8 upon paired comparison. on dimensions by 

reached on paired weight vector 
oomparisons by 
teachers 

SJT Police hand- City ofUciah Weighta deri ved Jud';ments from ballistics Curve drawing de- For each bullet, in-
gun allll'l\unition and other in- from regression experts rived from multi-- sert its score on 

tereated groups analyais of pIe regression each dimension into 
ratinls by city analysis of regression equation 
counc lmen and rutJllUS to caloulate its 
ot~ar interested overall performanco 
groups rai:.ing r 
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TABLE 2 

'1ARIABlE DEFtNlTIONS AlID EXPECTED SIGN OF COEFFICIENTS 

Empirical H~asu~ and Acrony! 
for Prison data·set 

Dependent Vari~ 

Costs (TC) The SIJ1l of actual disbursements. 
fncrements. in accounts payable 
and non-funded costs. changes in 
applied costs and normal deprecf­
.ation during the period divided 
by the nUmber of confined days(AC) 

Independent Variable 

Output (y) 

Input Prices (P) 

Product Quality (members of 
the vector A) 

Security 

Incidents 

Crowding; Deviations Short 
RUn fr-Clm':Planned Output 

Service Condition (~er of 
the vector S) 

Racial Balanc\! 

Auxiliary Facilities 

Labor Quality 

Staff Type 

Educat10n 

Race 

Age 

Sex 

The nll!1ber of offenders incarcerat~ 
times the nlJllber of days confined 
dur1r.~ the quartpr and its logarithm 
(CD-All. tNCD-All) 

The togari'thm of the cost of capital 
proxied by a regional index of con­
s trocti on ~,ages (lRCOST -C); the 
I ogari till. of the cos t of labor. 
proxled by average hour'ly wage and 
fringe benefits paid to inst1tution~1 
staff (lNCOST-l) 

The ratio of correctional officers 
to average confined population 
(SECURE) 

The sum of institut~anal escapes, inmate assaults. 
and violent inmat~ deaths (INCONT) 

The ratio of average confined population to 
'instituti~nal physical capacity and its squared 
value (CROWD. CROWD2) 

The ratio of the percent non-white in the 
correctional staff to the percent non-White 
in the inmate population and its squared 
value (R-BAl. R-BAl2) 

Percent of confined days output produced 
in an usocfated camp, female fad Ii ty. 
or detention center (PC-OTH) 

The ra tio of guards 
to other staff. (RATIO-S) 

Average years of education (ED-S) 

The percent of staff that are non-white 
(RACE-S) 

The average age of the staff (AGE-S) 

The percent af staff that are male 
(SEX-S) 

Expected Sign 
of Coefficient 

If.A. 

7 7 

+. + 

+. + 

+ 

-, + 

-. + 

1 

7 

1 

7 

? 

<:.:'" 

Capital Qualftl. 

SIngle Beds 

Sanftary Facilitf~s 

Production Quality and Service 
Conditions (members of the 
vectors A and S) Age 

Racfal Conposit10n 

Sexual Composition 

Occupation 

IQ 

Sentence 

Crime Type of Offender 

Addiction 

Previous RQcord 

Hari tal Status 

Rchabn HaUve Activities 

47 

Table 2 (continued) 

Square feet of living area per 
bed (SQ!'PER) 

Proportion of deSign capacity 
hous~ in single bed cells or 
rooms (SINGLE) 

Number of toflets and urinals per 
- deSign capaci ty (SANPER) 

The average age of the inmate population in 
nonths and its squar~ value (AGE-I. AGE-I2) 

The percent of the inmate population whose 
race is non-white (RACE-I) 

The percent of the inmate popUlation whose 
sex is female (FEMALE). ' 

The percent of the f~te population whose 
longest job prio~ to Incarceration was 
bt~fessional. technical. managerial. or In 
accl1untfng (WCOLLAR) 

. The aver-age Beta IQ of the inmate population 
(BETAIQ) 

AVErage length. in years. of the sentences 
of the confined populat10n (lENGTH) 

Percent of the conffned population sentenced 
for a crime against a person (O-PERS); percent 
of the conffned population sentenced for pro­
perty offenses (O-PROP) 

The percent of inmates with a history of slgni­
ffcant alcohol ·use (ALCOl); the percent of 
innates with a history of significant drug use 
(DRtlGS) . 

The number of previous convictions which resulted 
in periods of incarceration of six months or more 
(RECORD) 

The percent of inmates wIIo are married (MARRIED) 

The number of rehabilitative activities provided 
dur'~n9 the period and Its squared value and its 
value interacted with CD-All (IPRS. IPRSZ. CD-AlL* 
IPRS) 

1 

? 

7 

+, -

1 

7 

? 

1 

7 

+, 1 

+, + 

7 

1. 1. 1 
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:, .. Table 3 
q 

\ 
'.~ 

The Estimated Long Run Average :l 

t ,:~ Cost Curve for Six FCIs 
J Using Ordinary Least Squares '~ 

Initial Specification 

Variable Coefficient t-ratio 

Intercept 51. 680161 1. 2933 

Output 

CD-ALL 9. 3807x10 -6 0.2418 
LNCD-ALL -1. 681052 -0.4607 

Factor Prices 

LNCOST-L -0.705843 -0.6858 
LNCOST-C -2.951293 -0.3530 

Product Qua1i::v 

SECURE 4.126519 0.6225 

( 'oduct Quality and 
Service Conditions 

-5 -0.4108 F'~S -4.951lx10 -4 
!RRZ2 -So80347x10 -3 -0.0300 
CD-IPRS 6. 4243S3xlO 0<3058 
AGE-I -0.182319 -0.3024 
AGE-I2 1. 730014xlO-3 0.1810 
RACE-I -0.011175 -1. 7084* 
BETA-IQ -0.044039 -0.4459 
WCOLLAR 0.029246 0.7696 
LENGTH 0.162459 0.7699 
O-PEltS -0.086788 -0.8333 
O-PROP 0.028065 1.0395 
DRUGS 4. 752206xlO-4 

0.0193 
ALCOHOL 0.077491 1..3125 
RECORD 0.103382 0.3002 
HARRIED 0.016079 0.5384 
FEMALE 0.04649Q 1.'9028* ' 

Service Conditions 

R-BA!. -4.601240 -1.1431 
R-BAL2 1. 214325 0.3213 

( PC-OTH -0.029699 -0.4496 

Labor gua1ity 

RATIO-S 0.462797 0.3732 
AGE-S -0.278803 -2.0947** 
ED-S -0.036526 -0.2132 
RACE-S 0.066769 -S 1.0285 
SEX-S -4.0059xl0 -0.3333 

,Final Specification 

Coefficient t~ratio --
39.150440 4.3261*** 

2. 155835xlO -5 2.2922*** 
-2.449731 -3.2825*** 

-0.289815 -0.4740 
-0.335975 -0.64.08 '/ 

! 

i 
'j 
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·i 
II 
11 
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0.018893 3.7500*** 'I (, 

,! 

J 
n 
1 

II 

;j 
l 
! 

··0.176617 -4.8028*** 

\ 
'j 

t 
1 

Variable 

Caoital Oua1ity 

SQFPER 
SINGLE 
SANPER 

2 
R (F-ratio) 

N 

49 
Table 3 

(cont'd) 

Coefficient 

-0.132315 
-2.931725 

2.843853 

0~8704 

60 

,-

t-ratio Coefficient t-ratio 

-1~1588 -0.033156 -2.2100*: 
-0.7770 -1.573329 -S. 2792*~ 

0.9086 - 2.124388 3.1417*: 

(4.61) 0.8126 (24.08) 

60 

*Indicates that the coefficient was significant at the .10 level, two tail test. 
**Indicat£s that the coefficient was significant at the .05 level, two tail test. 

***Indicates that the coeffj.cient was significant at the .01 level, two tail test. 

'-, 
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Table Lf 

Res~ts of Estimating the Frontier Average Cost 
Function 

Variable Coefficient 

Intercept 29.6038 

Output 
CD-ALL 1.615E-5 

LNeD-ALL -2.1480 

Factor Prices 
(LNCOST-C)-(LNCOST-L) 0.4305 

Production guality 
and Service 
Conditions 
FEMALE 0.0123 

Labor Quality 
AGE-S -0.1244 

Capital guality 
SQFIPER -0.0196, 
SINGLE -1.2488 
SANPER 1.2230 

Estimated Variances 

"'2 (the entire 0.0204 alP 
disturbance) 

"'2 (the normal portion)0.0066 a~ 

"2 (the half-normal a u portion) 0.0138 

N 60 

"t-ratio" -
4.09 

-3.23 

2.02 

2.56 

3.ll 

-5.16 

-1.39 
-4.73 

2.50 

Standard Erro:r 
0.0067 

0.0028 

0.0084 

.~ 
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Table S 
...... 

Estimated Inefficiency ( U. ) by Prison and Quarter 

Prison 
1 2 4 5 6 

1 .08 .10" .06 .05 .08 .09 

2 .08 .15 .09 .21 .07 .30 

Q 3 .06 .IL .08 .04 .06 .07 

0 4 .09 .02 .12 1.0"? .09 .07 

A 5 .08 .09 • 07 .07 .10 .05 

R 6 .08 .09 .09 .10 .07 .07 

T 7 .05 .06 .10 .08 .09 .06 

r 
E 8 .06 .06 .10 .08 .06 .08 

R 9 .08 .12 .03 .08 .06 .04 

10 .19 .2.4 .13 .07 .19 .19 

Mean 
Inefficiency .085 .104 I .087' , .. 088';-, 087 ~102 

,~ 

"" .... 
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Performance Measures for Budget Justifications: 
Developing a Selection Strategy 

This paper explores development of a tool that agency adn1nistrators 

can use for deciding which performance measures they should use. While it 

focuses upon providing information for budget preparation, the strategies 

discussed are equally applicable to selecting performance me"lSures for 

other administrative activities, such as monitoring program implementa-

tion. The first two sections review why performance information is 

important for budget justification and the extent to which different types 

of performance measurements appear in budget documents. The next two 

sections describe how a. measurement selection tool was developed and 

summarize the results of the experience using three variations of the tool. 

A concluding section analyzes strengths and weaknesses of the tool and 

suggests alternative strategies for choosing performance measures, using 

the assessment tool as a guide. 

The Importance of Performance Data to Budget Reform 

Budget reform proponents believe that the type of information pre­

sented in proposed budgets affects budget outcomes. For example, Schick 

notes that the two most important aspects of budgetary technique are "the 

data used for making program and financial decisions and the form in which 

the data are classified. IV! Performance budgets, program budgets, Planning 

Programming Budgeting Systems, Management by Objectives, and Zero 

Base Budgeting are all budget reforms that require information ~Dout agen­

cy or program performance. These reforms cannot be expected to produce 

the results their proponents anticipate when performance data are lacking. 

1 
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The Extent to Which Performance Data Currently Appear 
in Budget Documen~ 

A sampling of budget documents from jurisi~tions that have 

"implemented" one or more of these budget reforms will convince the 

reader that changing the budget's format is more often accomplished than 

changing the information presented in the budget. Many of these documents 

still rely heavily upon workload measures as evi.dence of agency or program 

performance to the near exclusion of information about efficiency, cost­

effectiveness, equity, and quaUty of service delivery. A survey of 88 cities) 

for example, revealed that 74% used a performance budget format but only 

31 % used efficiency informsltion when makiing spending choices.2 As a 

further case in point, consider Lauth1s finding~~ of the status of performance 

measurement in Georgia after ten years of Zero Base Budgeting: 

A perusal of the evaluation measurf~ actually submitted by 
agencies indicates that with few exceptions they are work­
load or output measures. • • • Farless frequently ••. do the 
measures provide evidence about the degree to ··.Thich a 
program economically manages the workload associated with 
meeting its objectives by identifying 'anything resembling per 
unit cost of production, activity or output. Rarely, if ever, 
are the measures indicators of program effectiveness in the 
sense of identifying the impact of a program on the target 
population or cli(.mtele.3 

One reason4 for relying upon workload statistics rather than 

efficiency or cost-effectiveness measures is that someone is already 

regularly collecting workload data but no one is regularly collecting service 

quality, efficiency, equity, and cost-effectiveness data. Collecting these 

othE!r types of performance data can be expensive. The potential cost of 

coUecting and reporting performance information suggests that agencies 

mmlr. be selective when collecting performance data, choosing only those 

measures that are worth their cost. 
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On what basis should agencies choose which performance measures to 

include in their budget justifications? Some budget offices have included in 

their budget preparation guidelines specMic criteria that agencies should 

use when evaluating the suitability of potential performance measures. 

The State of Wisconsin and the City of Tallahassee, Florida, provide two 

examples. Wisconsin's guidelines for its program budget in 1971-73 

stipulated that performance measures should be output-oriented, relevant 

to program objectives, capable of meaningful quantification, thoroughly 

defined, simple but informative, available on a continuing basis, and should 

test the validity of objectives and recognize different levels of 

performance.5 Tallahassee's guidelines for its 1979 productivity budget 

suggestoo that potential measures be evaluated in terms of validity, utility, 

timeliness, acceptability, simplicity, and availability.6 Most budget offices, 

however, provide no specific selection criteria. 

A Tool for Choosing Performance Measures 

The objective of this research was to develop a tool that agencies 

could use to screen potential performance measures systematic~ in order 

to choose measures worth including in their budget request justifications. 

The tool developed should be capable of discriminatin~ among measures in 

terms of specific criteria. It should also be fairly easy and quick for 

agency personel to use. 

The first step in developing this tool was to identify the criteria 

against which performance measures should be eValuated. To determine 

whether a consensus existed about the appropriate criteria to use when 

choosing "good" measures, we reviewed 24 books and articles on perform-

ance measurement.7 Table 1 lists those criteria cited in more than one 

3 
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Table 1 

Most Frequently Cited Criteria for Choosin5 Good Measures, 
Based on Literature Survey 

Criterion 

Validity 
Clarity 
Reliability 
Relevance to objectives, decisions 
Accuracy 
Sensitivity 
Cost 
Ease of obtaining data 
Precision 
Controllability 
Timeliness 
Completeness 
Uniqueness 
Comparability 
Consistency 
Credibility 
Usefulness 
Ability to monitor quality of data 
Privacy 
Flexibility 
Representativeness 
Importance 

Number of Times Cited 

15 
14 
13 
11 
10 

8 
7 
7 
6 
6 
6 
5 
5 
5 
3 
3 
3 
2 
2 
2 
2 
2 

I 

I 
rl I 

article. Validity was the most frequently cited criterion, occurring in 15 of 

24 articles. Clarity and reliability were also cited in over half the articles. 

N ext, the most freqently cited criteria were classified into four 

categories: technical adequacy, practicality, and two utility categories. 

The criterion "precision," although cited six times, was believed to be a 

function of sensitivity and reliability and was therefore not included as a 

separate criterion. Two criteria, completeness and uniqueness, were 

considered comj?onents of the critierion "validity." Except for these 

modifications, all criteria cited five or more times were included in the 

assessm ent instrum ent. 

Table 2 lists these criteria and includes a question or two that should 

be answered in order to evaluate each potential measure against a specific 

criterion. Criteria used to eValuate technical adequacy permit assessing 

potential measures in terms of how valid, reliable, and accurate the 

measurements are likely to be. Criteria for practicality address concerns 

about the cost and ease of obtaining data. 

Utility criteria need to be divided into two categories. One category 

can be applied without knowing who will use the measure being assessed 

and the purpose for which it will be used. This category permits assessing 

the extent to which the measures are clear, sensitive, and comparable. A 

second category of utility criteria cannot readily be used unless one first 

knows something about the user and the purpose to which the measure­

ments will be put. This category assesses a measure in terms of its 

relevance to the decision to be made; whether the information can be 

provided before the decision is made; and whether the aspect of 

performance indicated by the measure is susceptible to control by the 

program, agency, or government whose performance is being measured. 

5 
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Table 2 
Criteria Included in the Assessm ent Tool 

I. Technical Adequacy 

A. Valid 
Does the measure logically represent the concept or construct to be measured? 

1. Complete 
Does the measure cover the entire concept or construct? 

2. Unique 
Does the measure represent some concept or construct not covered by any 
other measure in this set? 

B. Reliable 
IT a measurement is repeated, will the results be identical? Are there 
fluctuations in the characteristic to be measured, changes in transient personal 
or situational factors, or inconsistencies in the measurement procedure that 
cause variation in the measurement obtained? 

C. Accurate 
IS the measurement free of systematic error or bias? 

ll. Practicality 

A. Cost 
How much will data collection or analysis cost? 

B. Ease of data collection 
What is the anticipated ease or difficulty of obtaining data needed to make the 
measurement? 

ID. Utility - User Independent 

A. Comparable 
Can this measure be used to compare different programs with each other? 

B. Sensitive 
IS the discriminating power of the measurement procedure sufficient to 
capture the variation that occurs in the object, event, or situation being 
measured? 

C. Clear 
Can the meaning of the measure be understood? 

IV. Utility - User Dependent 

A. Relevant to Decision 
Does the measureprovide information needed to make a decision about the 
perf orm ance of a program or agency? 

B. Timely 
Are changes in the objects, events, or situations being measured reflected 
quickly enough in the measurements to be available before the decision must 
be made? 

C. Controllable 
To what extent can the user of the measure affect the measurements, 
providing resources are made available? , 

l. 
i 

) I. 

Three versions of a performance measures assessment instrument 

were developed. Table 3 summarizes each version's major characteristics. 

In version A, a three-point scale was developed for each criterion, borrow­

ing heavily from the assessment tool reported by Blair.8 For each criterion, 

three categories were defined. For example, a measure for the criterion 

"accuracy" would be judged to fall within one of these three categories: 

High = Measurement has little or no systematic error. 

Medium= Size of systematic error is known and constant across time 

periods. 

Low = Systematic error is known to be present. Its size is either large 

or unknown, and constancy across time periods is undetermined. 

Using this scale, a person must judge the degree to which a proposed 

measure meets each criterion as being either high (scored 2 points), 

medium (1 point), or low (0 points). A total overall score for each measure 

could therefore range from 0 (if the rater judges the measure as being low 

on all 12 criteria) to 24 (if the rater judges the measure as being high on all 

12 criteria). The resulting overall scores could then be used to rank a list 

of performance measures in terms of overall adequacy. 

An advantage of version A is that the categories defined for each 

scale encourage a consistent thought process across different raters and 

across different measures. Nevertheless, this version, as is the case for the 

other two versions, is subjective. Depending upon their knowledge of the 

meas~re being assessed, two people might assign a different score to the 

same measure. Two possible problems - imperfect rater knowledg'e and 

lack of rater diligence - could limit the usefulness of all three assessment 

instrument versions. 
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Version of 
Assessment 
Instrument 

A 

B 

C 

Table 3 

Performance Measures Assessment Instrument: 
Characteristics of Three Versions 

Criteria 
Used 

Instrument 
stipulates 
criteria used 

Instrument 
stipulates 
criteria used 

Characteristics of Each Version 

Method for 
Criterion-Specific Ratings 

Rater must apply 3-point 
scale for each criterion 
based on defined categories 
supplied with instrument 

Rater mus~ judge each 
measure as being satis­
factory or unsatisfactory 
on each criterion 

Rater supplies None 
own criteria to 
substantiate his 
wholistic rating 

Total Score for 
Each Measure 

Overall ranking is by 
summing scores on 
individual criteria 

Wholistic rating made 
after rating for each 
critt:!rion 

Wholistic rating is 
first step in the 
assessment process 

r 
Version B is similar to version A in that the rater first assesses a 

measure in terms of the same 12 criteria and afterwards gives the measure 

an overall numerical score. Version B differs from version A in two 

respects. Instead of using a three-point scale, the Version Buser judg'es 

each measure as being either satisfactory or unsatisfactory on each 

criterion. Definition of the terms "satisfactory" and "unsatisfactory" is 

left to the rater. A second difference is how the rater determines the 

overall score. After considering a measure's adequacy according to each 

criterion, the rater assigns the measure a rating from 0 to 10. Version B 

therefore allows the rater to assign an overall rating th&t reflects his 

opinion of the relative importance of the various criteria. It also allows 

the rater to base his rating on other factors in addition to the criteria 

stipulated in the assessment instrument. 

Version C reverses the steps in the rating process. The rater first 

considers a measure and assigns an overall numerical rating from 0 to 10. 

The rater then lists his reason~ for the rating assigned. The instrument 

does not stipulate the criteria that the rater must use. 

Experience with the Assessment Instrument 

Several groups of people have used one or more versions of this 

assessment tool. Table 4 summarizes their experience. Six students in a 

graduate program evaluation. class used version A. Each student generated 

his own measures as a part of an evaluation design for a" public-sector 

program. After about four hours of discussion about performance measures 

and measurement criteria, each student used version A to rank the 

performance measures that he developed. This ranking was done during 

whatever time the student chose the week following the discussions. Total 

9 



Table 4 

Summary of Experience When Using 
Performance Measures Assessment Measures 

Characteristic 

Number of measures rated 
Public administration students 
Prison staff 

Number of raters 
Public administration students 
Prison staff 

Median minutes required 
to rate each measure 

Public administration students 
Prison staff 

Satisfaction with method used 

Public administr'ation students 

Prison staff 

Distribution of ratings* 
Public administration students 
Prison staff • 

Version of Assessment Instrument 
ABC 

36-92 

6 

3.0 

Slightly 
satisfied 

5,13,16,19,23 

10 
12 

8 
10 

2.0 
1.7 

Slightly 
satisfied 

Neutral 

0,3.5,6,8,10 
0,5,7,8,10 

10 
12 

11 
10 

1.5 
1.4 

Slightly 
satisfied 
Slightly 
satisfied 

0,3,6,7,10 
0,4,5,7,10 

* Statistics are listed in the following order: low score, first quartile1 median, third 
quartile, high score. Possible range for version A is 0-24; for versions B and C, 0-10. 
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rating time ranged from 2! to 4 hours, averaging 3 minutes for assessing 

each measure. 

Two groups of people used version B, 8 being students in another 

graduate program evaluation course and 12 being staff members in a 

Federal prison. The majority of the students were fulltime employees of a 

state government. Both groups used a list of proposed measures the 

researcher furnished them. The students individually rated 10 performance 

measures for a probation program for which they were developing an 

eValuation design as a class project. As was the case for verision A, about 

4 hours of discussion about performance measurement and measurement 

criteria preceded the rating session. 

The prison staff used version B to rate 12 performance measures for a 

prison. Each staff member was approached individually, the purpose of the 

instrument explained to him, and the d(~finition of ea'~h criterion givl?'n him 

in writing. A researcher was present and available to answer questions 

when t~e staff person assessed the measures. 

Two groups of people also used version C. Eleven students who used 

version C include the 8 who used version B. They applied version C to the 

same set of probation performance measures used in version B. They used 

version C a week before they saw the version B instrument. At the same 

Feder~u prison, a different group of staff members used version C to rate 

the si:lme prison measures rated by the other group with version B. Prison 

staff also used version C individually in the presence of a researcher after 

listening to an oral explanation. 

As Table 4 indicates, there is not much difference among the three 

versions in either the time required or the level of satisfaction with the 

instrument the users reported. Two additional factors that need to be 

11 
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explored in more detail, however, are the instrument's discriminating power 

and its subjectivity. If people assign most measures similar scores, then 

the instrument is not a useful tool for choosing adequate measures. The 

histograms in Figure 1 distribute the scores for the five trials summarized 

in Table 4. Figure 2 displays central tendency and dispersion statistics for 

these histograms. The number in the middle of ea.ch box in Figure 2 is the 

median score for the trial. The numbers on the left and right si.des of each 

:,ox are the first and third quartiles, respectively. The numbers at the left 

and right ends of each line are the low and high scores; respectively. Thus, 

50% of the scores are within the range delineated by the box, and 25% of 

the scores are higher and another 25% are lower than this range. Both the 

histograms and summary statistics show that there is enough spread in the 

scores to discriminate among potential performMce measures. 

As noted previously, assigning scores is a subjective act. Saaty states 

that objectivity means shared subjectivity in interpreting experience.9 

Accepting this definition of objectivity permits measuring an instrument's 

objectivity by the extent to which different people's scores for a given 

measure agree. Figures 3 and 4 display the dispersion and central tendency 

statistics for the trials that used versions B and C of the instrument. The 

anchor points for the scores summarized in these figures are 0 and 10. For 

both versions the lack of agreement in scoring measures is substantial, 

suggesting that assigning scores is indeed subjective. 

Conclusion 

Why do people differ in the scores they assign a given measure? There 

are four major sources of disagreement: (1) People may consider different 

attributes of a measure when scoring it. (2) People may differ in terms of 

12 

I~ 

Ffgure 1 
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Figure 2 

Distribution of Scores Around the Median from Trials Using 
the Performance r.reasures Assessment Instrument 
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the median. The numbers on the left and. right sides of each box are 
the first and third quartiles, respectively. The numbers at the left 
and right ends of each line are the low and high scores, 
respectively. Thus, 50% of the scores are within the range delineated 
by the box, and 25~t of scores are higher and another 25% are lower 
than this range. 
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Figure 3 
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Figure 4 

DISTRIBUTION OF SCORES AROUND THE ME~IAN, BY MEASURE, 
FROM PRISON STAFF USING THE PERFORMANCE MEASURES 

ASSESSMENT INSTRUMENT 
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the relative importance they ascribe to the attributes they consider. 

(3) People may have imperfect knowledge about a measure's attributes. 

(4) P20ple may inconsistently apply the criteria by which they assess a 

measure's attributes. These sources of subjectivity suggest that one might 

follow several strategies in order to reduce the tool's subjectivity when 

using it to choose perform ance measures. 

Using version A should eliminate the first two sources of disagree-

ment because it prescribes the attributes (i.e., the criteria) upon which its 

users assess measures and also, through the three-point scale for each 

criterion, prescribes that all attributes receive equal weight. Another 

approach to eliminating the first two sources of disagreement is to have 

the same person or team rate all the measures being considered. The 

amount of disagreement among raters using versions B and C suggests that 

it would be inappropriate when using these versions to have one person 

score part of the measures, someone else to score the rest, then combine 

both sets and choose the measUres with the highest scores. When the first 

two sources of disagreement are not controlled for when scoring measures, 

measures should not be compared with each other on the basis of the scores 

unless the same person or group scored them all. 

Using version A does not eliminate the third and fourth sources of 

disagreement. These two sources may be a problem with all three versions. 

Figure 5 shows the percentage of agreement among raters for the two 

groups that used version B, which required judging a measure to be either 

satisfactory or unsatisfactory on each criterion. The greatest possible 

disagreement is for half the group to rate a measure as being satisfactory 

on a given criterion and for the other half of the group to rate it as being 

unsatisfactory on the same criterion. One might expect that the prison 

17 
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Figure 5 

RATING PERFORMANCE MEASURES USING VERSION B -
EXTENT OF AGREEMENT BY CRITERION 

Criterion Judged Percent of Raters Judging the Criterion 

So sS" '0 i5" '70 7~ IrO is 90 
Valid 

I I I I I I 

Complete E 77% 
59% 

Unique I 64% 

76% 

Reliable I -1 68% 
68% 

I 68% 
Accurate 

64% 

Cost I 73% 

Ease of data collection I 
_'I 78% 

I 82% 

Comparable I 69% 
72% 

Sensitive 
f 

I 68% 

I 69% 

I 80% 
Clear 

Satisfactory 

9S" 

91% 

F ~ 87% 

I 
71% 

Relevant to decisioln 80% 

I Timely 73% 

83% 

* The top and bottom bar for each criterion shows agreement from student 
trial and prison staff trial, respectively. 
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staff would have more information about prison measures than students 

would have about probation measures and that the prison staff would 

therefore agree with each other more. The prison staff did show greater 

agreement on 8 criteria, but less agreement on 2 criteria. 

When people using version A were unsure of how to score a measure 

in terms of the three-point scale, they tended to assign the middle point in 

the scale. The effect of this tendency is that lack of information about the 

measures' attributes results in measures receiving similar scores. It may be 

possible for some agencies to have their staff specialize when assessing 

measures in order to make more informed judgments. One basis for 

specialization might be to have one person assess the technical adequacy of 

the proposed measures, another person assess their practicality, a third 

assess their utility, and a fourth give the measures an overall score based 

upon the ratings of the other three. 

The last source of disagrEfinent, inconsistent application of the 
1\ 

criteria, may occur when a person does not understand how to use the 

instrument or is not diligent when using it. Appropriate ex-plailation and 

training should solve the first problem. When agency staff understand the 

use to which their assessments will be put, they may feel they have enough 

stake in the outcome to undertake the task with reasonable diligence. 

We have already noted that people may vary in the relative 

importance they ascribe to different measurement criteria. Table 5 

summarizes the opinions of a c(')nvenience sample of two groups - staff in 

a state planning and budgeting office and staff in a Federal prison. This 

small sampling can in no way be generalized to broader groups of people, 

but it does show that people may differ in the relative importance they 

accord the criteria stipulated in versions A and B of the assessment tool. 
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Attribute 

Complete 

Unique 

Reliable 

Accurate 

Cost 

Ease of data collection 

Comparable 

Sensitive 

Clear 

Relevant to decision 

Timely 

Table 5 

Opinions about the Relative Importance of 
Attributes of Performance Measures 

Percentage Distribution of Responses* 
Highly Nice but Not 

Essenti.al Desirable Optional Important 

17/50 

0/8 

83/75 

100/67 

0/8 

0/8 

0/17 

17/33 

83/67 

67/50 

33/33 

33/33 

50/33 

17/25 

0/33 

100/33 

100/25 

83/67 

83/58 

17/33 

33/33 

50/67 

50/8 

50/58 

0/42 

0/58 

17/17 

0/8 

0/17 

0/8 

0/17 

0/8 

* The per,~entage to the left of the oblique represents the response~ of a conveni:nce 
sample of \1 planning and budgeting staff. The percentage to the rIght of the oblIque 
represer.1.:::; the responses of a convenience sample of 12 prison staff. 
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When such is the case, they are unlikely to find implementing version A 

(which accords equal weight to each criterion) a satisfactory approach. 

When agencies believe some criteria are more important than others, 

they can modify the assessment tool to economize upon the assessment 

task. By using the most important criteria as a screening device, the total 

number of measures can thereby be reduced to a subset that merits further 

assessment. Versions A and B have in fact been adapted in this fashion. In 

one instance, version A was adapted to screen about 1100 potential mea­

sures for corrections programs.10 In the first step, measw'es that scored 

low on the validity criteria (completeness and uniqueness) were discarded. 

In the second step, the remaining measures were further assessed in terms 

of reliability, aecuracy, comparability, sensitivity, and clarity. In another 

instance, ver~ion B was adapted to rate about 500 potential measures being 

considered for a state's social programs (education, health, social 

services).l1 In this instance, a two-person team assessed each measure, 

again using a two-step procedure. In the first step, the team selected 

measures on the basis of completeness and clarity. They next took those 

measures rated satisfactory in terms of these two criteria and rated them 

in terms of accuracy, uniqueness, and cost of data collection. 

Potential measures need to be assessed by people who understand the 

context in which performance measures submitted in budget justifications 

will be used. Questions of practicality and relevance to resource allocation 

decisions may need to be weighed more heavily than would be the case for 

research applications. The tool described in tll'is paper gives one a 

systematic way of thinking about factors that render a potential measure 

adequate or inadequate for a given situation. As the applications mentioned 

demonstrate, th,e tool can be adapted to develop an asessment strategy 
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appropriate to an agency's concerns, staff skills, and resources available for 

data collection. Applied systematically, such an assessment instrument can 

identify from a list of potential measures those worth including in agency 

budget justifications. As such, it can be a helpful tool in facilitating 

budget reform implementation. 
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DEVELOPING PERFORMANCE-DIMENSION WEIGHTS FOR ASSESSING 

PUBLIC-SECTOR PROGruu1S: METHOD AND CONTEXTUAL EFFECTS 

Public·-sector programs, and the policies tha t create them, 

almost always have multiple objectives. To seek out optimal 

policies systematically rather than intuitively, one needs to 

know the relative importance (or weights) of the objectives 

relevant to a given policy. Knowing these weights permits 

aggregating into a single overall measure of performance or 

utility a policy's effect upon several objectives. By comparing 

these overall scores for a set of policy alternatives, one can 

then select the "best" alternative in the set. 

A number of methods have been devised that permit one to 

elicit from relevant parties in the policy-making process their 

judgments about the relative importance at these objectives. 

Hwang and Yoon (1981) classify seventeen major methods. 

Some researchers have concerned themselves with the possible 

effects that choice of elicitation method may have upon the 

judgments elicited. Several studies tha'~ compare the results of 

using two or more methods have been reported in the literature. 

Among the methods compared are clinical or intuitive J~dgments; 

holistic or observer-derived methods, such as the social judgment 

or policy capturing technique; analytic or decomposed rating 

methods, such as simplified multiattribute rating technique, 

simple multiattribute utility procedure, indifference tradeoffs, 

and a.nalytic hierarchy process; simple point allocation; the 

nominal group techniqueJ and equal weights. The findings from 

these studies are mixed. 
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Some studies reported that the judgments produced by 

different methods are f:jimilar. Eillhorn and McCoach (1977) found 

a similarity of re~~ts for ranking, rating~ and equal weighting 

methods. Schoemaker and Waid (1982) reported the several methods 

they compa,red yielded significantly different weight estimates. 

They concluded, however, that holistic or observer-derived, 

indifference trade-off t analytic hierarchy, and point allocation 

methods all predicted about equally well on average and that 

equal weighting was clearly inferior to these four methods. 

Rohrbaugh (1981) judged the quality of judgments produced by 

social judgment theory versus a nominal group technique to be 

equal, but concluded that socia.l judgment theollY was better at 

developing consensus among group members. 

Other researchers found low correlations between holistic 

and derived judgments (Pitz, Heerboth, and Sachs, 1980), 

superiority of a rating technique over holistic a~dessments (Eils 

and John, 1980), some improvement of rank weight.'lng oyer equal 

weights (Stillwell~ Seaver, and Edwards, 1981), superia~ity of 

linear statistical models to intuitive judgments (Dawes and 

Corrigan, 1974), and striking differences in weights derived from 

tradeoffs versus a rating method (Hobbs, 1980). Hobbs conclU~ed 

that the choice of method had as much influence upon weights as 

choice of person. 

Still other researchers have broadened their concern to 

include the effects of both the method used and the problem 

context. Edwards (1977) maintains that the weights derived from 

multiattribute methods depend upon the subje(/i~, what is be~,ng 
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assessed, and the purpose of the assessment. Recent studies 

suggest that the appropriate multiattribute method may depend 

upon the subjects chosen and the task definition (Wallsten and 

Budescu, 1983; Schoemaker and Waid, 1982; Hershey, Kunreuther, 

and Schoemaker, 1982). Billings and Marcus (1983) report that 

reducing the time alloted to the elicitation process causes some 

subjects to use information in a curvilinear rather than linea.r 
1:d:F 

fashion and others to use the information interactively. 

Possible interactions of the m&asurement process and problem 

context lead Hershey, Kunreuther, and Schoemaker (1982) to advise 

convergent validation. 

PROBLEM STATEMENT 

This study examines the effect of four factors upon people's 

judgments about the relative importance of several dimensions fer 

assessing the performance of public sector programs. These 

factors are the individual's role in relation to public sector 

programs, the way the judgment task is defined, the method chosen 

to elicit an individual's judgment, and the type of program being 

assessed. The research cited above leads us to suspect that not 

only may each of these factors affect the judgments made, but 

that these factors may interact wlth each other. 

Subjects 

The subjects who participated in this exercise can be 

categorized as followsl 

Budget analysts working for state legislative appropriations 

committees and state governors' offices, hereafter referred to as 

funders (N = 100), 

Students taking graduate-level public budgeting courses, 
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~eferred to as funder surrogates (N = 212); 

who 

Researchers at universities or other research institutions 

are involved in public sector research (N = 72); 

Students taking graduate-level program evaluation courses, 

referred to as researcher surrogates (N = 22); 

Administrators and service providers in pUblic-sector 

programs~ referred to as practitioners (N = 155); 

Students taking a graduate-level public management ~ourse, 

referred to as Rractitioner surrogates (N = 12); 

Citizens who are neither researchers, students, nor 

governmen~ employees, referred to as the general publi~ (N = 67). 

The task given the subjects loTaS to det'9rmine the relative 

importance of six performance dimensions for assessing the 

performance of a public sector program. Each subject was 

instructed to make these judgments from his/her perspective as a 

budget analyst. researcher, practitioner, or private citizen. 

The students were asked to assume the role of funder, researcher, 

or practitioner and to make their judgments from this 

perspective. 

Dimen.sions for assessing a program's performance included 

quantity of program output, quality of output, equity of service 

distribution, efficiency (unit cost of output), benefit (the 

effect of programs upon service recipients and others in 

society), and program cost. To determine the sensitivity of 

judgments 0 e way ~ t th the dimen~ions are defined, program cost was 

t For ~68 subJ"ects, cost was defined as total defined in wo ways. ~ 

th amount of money snent on the program for all program cost, or e ~ 
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purposas, such as salaries for program staff, supplies, travel 

and equipment. For 272 subjects, cost was defined as 

cost-effectiveness, or the cost per,· .. mi t of benefit. 

Method 

A third factor tested was the method used to elicit 

subjec'~s' judgments. Three methods were used -- soc:lal judgment 

theory (for 88 subjects), simplified mu1tiCl,t+.:!"ib~te rating 

technique (:331 subjects), and anc.lytic nieral~chy pro(~ess (221 

subjects) • Wi th each method su'bjects were given an instrument 

and a sheet that defined each performance dimension and gave 

examples of performance measures that corresponded to each 

dimension. The instrument for each method is described below. 

Social judgment theory is a holistic approach that infers 

the weights for each performance dimension from a subject's 

overall ratings (Hammond, 1976; Hammond, Rohrbaugh, Mumpower, and 

Adelman, 1977). The instrument for this method consisted of a 

series of profiles describing the performance of forty 

hypothetical public programs. Figure 1 shows a sample of these 

profiles. For each profile, the length of the bar opposite each 

dimension summarizes how well tlm.t program performed on that 

dimension. The best possible performance is scorad 10 and the 

worst possible is scored O. The subject reviews oa.ch profile and 

makes a judgment of the program's overall performance by giving 

the profile a rating between 0 (worst) <.,ud 20 (best). 

To determine a subject's impo:r.tance wl.'ights based upon thes\9 

forty rq,tings, a regressiOI ... "quation is fi,tted to these data. 

The dependent variable is the overall rating, and the dimension 

scores are the independent variables. The coefficients of the 
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performance dimensions in the resulting equation are the 

subject's relative importance weights. These weights are then 

normalized so that they sum to 100 and can be directly compared 

with, weights elicited by other methods. 

Simplified multiattribute rating technique, the second 

methods is analtyic in that it elicits dimension weights by 

direct scaling instead of deriving them as described above 

(Edwards, 1979; Edwards, 1980). This inlstrument asks the subject 

first to select the performance dimensioll', that is least important 

and to assign it a weight of 10. The sUb.ject then assigns 

weights to each of the other dimensions by comparing each to the 

least important dimension. For example, if the subject believes 

quantity of output is least important and quality of output is 

2.5 times as important as quantity, the subject would assign 

quality a weight of 25. These weights are then norma2ized. 

The analytic hierarchy process is also an analytic approach 

and elicits dimension weights through a series of pairwise 

comparisons (Saaty, 1980). Figure 2 displays the instrument used 

and explains how the subject judges the relative importance of 

each possible pair of dimensions. To determine a subject's 

importance weight.s based upon these comparisons, we set each 

subject's judgments into a matrix, as illus'trated in Table 1. If 

the dimension in the row is more important than the dimension in 

the column, the magnitude is expressed as a whole number. If the 

dimension in the row is less important than the dimension in the 

column, the magnitude is expressed as the reciprocal of the whole 

number. The numbers below the diagonal are reciprocals of the 

numbers above the diagonal. Next, we take the geometric mean of 
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each ~ow. This geometric mean represents the importance weight 

,Jf the dimension in that row relative to the others. Finally, we 

normalize these means. 

Program 

The last factor tested was the public program for which 

subjects were asked to judge the relative importance of 

performance dimensions. Four programs were included: probation 

and parole (362 subjects), air pollution control (93 subjects), 

medicaid (94 subjects), and any public program (91 subjects). 

Analysis 

For each factor le..,e1, mean performance dimension weights 

were calculated, using multiple classification analysis. 

Analysis of variance and the F statistic were used to test for 

the statistical significances of differences for both main 

effects and interaction terms. 

RESULTS 

Overall, subjects judge benefit to be most important, 

followed by quality of output. Equity and cost are about equally 

important. Least important are quantity of output and 

efficiency. Mean weights across all 6hO subjects are as follows: 

Quantity 

Quality 

Equity 

Efficiency 

Benefit 

Cost 

20 

1.5 

11 

27 

16 

100% 

Table 2 shows the mean weights for each factor level. 
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Whether broken down by method, program type, subject's role, or 

cost definition, benefit is always judged most important. 

Quantity and efficiency never attain higher than fourth place. 

Quality is always in second or third place. The greatest 

variation is for equity, whose rank ranges from second to fifth, 

and cost, whose rank ranges from second to sixth. 

In several instances the differences in ratings are large 

anough for the main effects to be statistically significant .\t 

the .05 significance level, based upon the F test. I.looking fir~+' 

at the method factor, one finds significant differences for ' I 

performance dimensions - equity (alpha = .01) and cost (alpha = 
.003). Subjects using the analytic hierarchy process rate equity 

higher and cost lower than do subjects using the other two 

methods. For equity, the largest point spread is between the 

ar~lytic hierarchy process (20%) and the simplified 

multi.attribute rating technique (12%). A similar difference 

holds for cost (10% for the a."l.a.lytic hierarchy process compared 

to 19% for simplified multiattribute utility technique). 

Differences by program type were significant for only the 

equity dimension (alpha = .02). Subjects considered equity to be 

least impo~nt in assessing the performance of air pollution 

programs (13%) and most important for mediciad programs (18%). 

Differences by subject's role are large enough to be 

statistically significant for half the performance dimensions -

equity (alpha = .003), efficiency (alpha = .03), and cost (alpha 

= .004). Looking first at all seven roles, one finds that 

practitioner surrogates judge equity more important and the 

general public judges it less important - 20% compared to 12%. 
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Researcher surrogates and practitioner surrogates judge 

efficiency more important and researchers judge it less important 

- 13% compared to 8%. Last, funders consider cost more important 

and practitioner surrogates consider it less important (21% 

compared to 10%). 

Recall that the surrogates are graduate stUdents asked to 

assume the role of funder, researcher, or practitioner. The mean 

differences between their weights and those of the real funders, 

researchers, and practitioners suggest that they may not have 

been well socialized int,o their roles when they took part in this 

exercise. For all three performance Qimensions for which 

differences in ratings are large enough to be statistically 

significant at the .05 alpha level, surrogates are at either the 

low or high end of the range. If we choose to ignore the 

surrogates and focus only upon the other four subject role 

levels, we find the following differences: 

Researchers judge equity more important (19%) and the 

general public judges it less important (12%). 

Funders judge efficiency more important (12%) and 

researchers judge it less important (8%). 

Funders judge cost more important (21%) and both 

practitioners and the general public judge it less important 

(16%). 

Definition of the cost dimension is the last factor whose 

main effect was tssted. Although there was a 5 percentage 

difference between judgments for total cost and 

cost-effectiveness, this difference was not statistically 

significant at the .05 alpha level. 

---~----, 
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Two-way interactions between the factors were generally not 

statistically significant. The single exception was for the 

efficiency dimens:1n, were the interaction between elicitation 

method and program type was significant (alpha = .02). 

DISCUSSION 

These findings suggest that equity is the performance 

dimension whose weight is most likely to be affected by one's 

choice of elicitation method, subject, and program type. The 

tradeoff seems to be between equity and cost or efficiency. 

There is no obvious reason why the analytic hierarchy 

process would influence subjects to weight equity higher and cost 

lower. It is in fact the method one would expect to yield the 

least extreme judgments. Social judgment theory allows the 

subject to ignore some dimensions if he/she so chooses and to 

thereby give those dimensions ignored a weight of zero. 

Simplified multiattribute rating technique permits the subject to 

rate the dimension judged most important as many times greater 

than the least important as he/she chooses. Analytic hierarchy 

process, on the other hand, requires that all dimensions be given 

some weight and that no dimension be weighted more than nine 

times a.s important as any other. 

Differences in mean weights classified by subject's role are 

more expected. Only funders rate cost as the second most 

important dimension. This importance given to the cost dimension 

conforms to our expectation of how budget analysts behave. It is 

not surprising that researchers weighted equity higher than did 

funders. The research subjects were predominantly from the 

disciplines of" sociology and political science, both disciplines 
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concerned with the e qui ty issue (Bodily, 197'8 ; Coulter, 1980 ; 

Jones, 1981; Lineberry and Welch, 1974; Ostrom~ Parks, Percy, and 

Whitaker, 1979; Wilenski, 1980-81). We are at a loss to explain 

why the general public gave so little importance to equity. 

Program type differences on the equity dimension are not 

large. ~fuat differences do exist, however, seem plausible. 

Equity was seen to be most important for a health care service 

which should be available to people applying for care who meet 

the eligibility requirements. Equity was least important for air 

pollution control, which benefits all who breathe, regardless of 

whether they apply for the service. 

In conclusion, we found that in most instances the 

elici tation method, subject's role, program type, and defini t.ion 

of cost did not affect judgments about the relative importance of 

performance dimensions enough to be statistically significant at 

the .05 alpha level. Further, interactions between these factors 

were generally not statistically significant. Exceptions were 

for equity, where elicitation method, program type, and subject's 

role had an effect; cost, affected by elicitation method and 

subject's role; and efficiency, affected by subject's role. The 

single statistically significant interaction term was for 

efficiency, where the interaction of method and program affected 

subject's judgments. 

. , 
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( Figure 1 

Profiles of Hypothetical Public Programs 

Program 1 Quantity of output XXXXXXXXXXXXXXXXXX 

Quality of output xx:xxxx 

Equity xxxxxxxxxxxx 

Efficiency 

Benefit 

Total cost xxx 

1 2 345 6 7 

Program 2 Quantity of output xxxxxxxxxxxxxxx 

Quality of output xxxxxxxxxxxxxxx 

Equity xxx 

Efficiency 

Benefit 

Total cost xxxxxxxxxxxxxxx 

1 2 3 4 5 6 7 

Program 3 Quantity of output XXXXXX 

Quality of output 

Equity 

Efficiency xxxxx.xxxx 
Benefit XXXXXXXXXXXX 

Total cost XXXXXXXXXXXXXXX 

1 2 3 4 5 6 7 

8 9 10 
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Figure 2 

Instrument Used for Analytic Hierarchy Process 

I IISTRUCT lOllS 
Assume that your task is to determine the performance of a prQbation and/or 

parole agency. Use the matrix below to compare the importance of six performance 
dimensions as indicators of agency performance. Definitions of these dimensions 
appear on the lefthand side of this sheet. 

Each row in this matrix compares two performance dimensions. For each row, 
check the column that moat closely reflects your opinion of the importance of 
the performance dimension in th~ lefthand colu~n compared with the performance 
dimension in the righthand column. For example, in the first row, a check in 
column +5 means that you believe quantity of output is strongly more important 
than quality of output. A check in column -3 means that quantity is moderately 
!!!! important than quality. A check in column I means that the two perfo~mance 
dimensions are of equal importance 88 indicators of age~cy performance. 

Q'Jnntity Quality 

Quantity Equity 

Quantity Efficiency 

Quantity Benefit 

Quantity Cost-effectiveness 

Quality Equity 

Quality Efficiency 

Quality Benefit 

Quality Cost-effectiveness 

Equity Effidency 

Equity Benefit 

Equi.ty Cost-effectiveness 

Efficiency Benefit 

Err ici'lncy Cost-effectiveness 

Ben" fi t Cost-effectiveness . .:, 
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Table 1 

Illustrative Matrix Constructed from a Subject's Responses 

Using the Analytic Hierarchy Process Instrument 

Performance 
Dimension Quantity Quality Equity ~fficiency Benefit Cost 

Quantity 1 3 5 1/3 7 1/3 

Quality 1/3 1 3 1/5 3 1/5 

Equity 1/5 1/3 1 1/5 1 1/7 

Efficiency 3 5 5 1 3 1 

Benefit 1/7 1/3 1 1/3 1 1/7 

Cost 3 5 7 1 7 1 
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Table 2 

Relative Importance of Performance Dimensions, 

Based upon Multiple Classification Analysis 

Mean Percentages bX Dimension 

Quantitx Quality EquitX Efficien£Z Benefit Cost 

Factor N 

Grand Mean 640 11% 20% 15% 11% 27% 16% 

Method (alpha level) (.26) (.32) (.01) (.15) (.63) (.003) 

Social Judgment 
'rheory 88 13 18 16 8 26 18 

SiI:"'.:>1ified Multi. 
Rating Tech. 331 11 20 12 12 26 19 

Analytic Hierar. 
Process 221 11 20 20 11 29 10 

Program (alpha level) (.87) (.82) (.02) ( .45) (.06) (.72) 

Probation 362 11 20 15 11 26 16 
Medicaid 94 12 20 18 11 24 15 
Air Pollution 93 11 21 13 10 28 16 
Any 91 12 20 15 10 28 14 

Subject's Role (alpha level) (.22) (.06) (.003) ( .03) (.82) (.004) 
Funder 100 10 17 13 12 26 21 
Funder surrogate 212 11 22 16 10 27 13 
Researcher 72 8 21 19 8 25 18 
Researcher surro. 22 12 17 13 13 31 16 
Practitioner 155 11 20 15 11 27 16 
Practitioner surro. 12 13 18 20 13 27 10 
General public 67 13 22 12 11 28 16 

Cost Definition (alpha level) ( .40) (.73) ( .07) (.72) (.97) (.10) 
Total cost 368 12 20 18 11 27 13 
Cost-effectiveness 272 10 21 12, 11 27 18 
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INTEGRATING NEW METHODS FOR ANALYZING GROUP DECISION MAKING: 

SOCIAL JUDGMENT THEORY, FUNCTIONAL FORMS 

AND RANDOM COEFFICIENT MODELS 

Researchers interested in such diverse topics as family and firm 

decisionmaking and the choice among public policies have. developed 

methods for understanding and improving group decision making. 

However, the work to date has been fragmented along disciplinary lines 

and, thus, has not made as much progress as we believe 1s possible. In 

this paper, we seek to integrate from several disciplines insights 

concerning (a) the appropriate functional form for analyzing the 

multiattribute decision process and (b) the appropriate methods for 

combining individual preferences. We believe that we provide useful 

insights on methods of (a) analyzing judgments about the relative 

merits of alternative public sector programs and (b) identifying the 

major factors causing disagreement in the public decision making 

process. 

The outline of the paper is as follows. Section one reviews three 

different approaches to public sector d~cision making (social welfare 

functions, multiattribute utility analysis and social judgment 

analysis). Section two describes our model of public decision making 

and the way in which we plan to deal with diverse individual valuations 

of the many attributes of public programs. Section 3 describes the 

data used to estimate our model. Sections 4 and 5 contain a discussion 

of the results obtained when estimating the model using individual and 

group data, respectively. The final section of the paper contains a 
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summary and conclusions regarding methods of analyzing decision making 

( in the public sector. 

METHODS OF ANALYZING PUBLIC DECISIONS 

There are presently three major methods of analyzing public 

decision making: social welfare functions and benefit-cost analyses, 

multiattribute utility analysis and social judgement analysis. We 

discuss each of these approaches briefly and at the end of the section 

indicate how our work relates to each of these techniques. 

Economists have long sought to analyze societal decision making 

and early on developed the concept of a social welfare function. 

However, Arrow (1951) early showed the impossibility of basing social 

choice on individual values, the mainstay of economists' analysis of 

choice, without making explicit individual comparisons. Since Arrow's 

work, economists have analyzed both normative (e.g., Rawlesian) and 

( 
actual (e.g., majority voting) methods of social decision making. See 

Deaton and Muellbauer (1980) and Mueller (1979) for recent surveys. 

This work has been mainly concerned with theorBtical issues and has 

been little used to study actual decision making. By way of contrast, 

economists have developed benefit-cost analysis, a rather formidable 

~et of tools, to determine the economically efficient choice among 

alternati ve uses of public fun.ds. As is well known, this type of 

analysis considers mainly efficiency issues and d,ttempts to reduce 

all, or at least most, benefits and costs to monetary equivalents. See 

Mishan (1982) for a survey of this literature. 

A number of operations researchers and some psychologists 

interested in practical aids for decision making have developed 
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multiattribute utility analysis to structure and understand decision 

making. Researchers using multiattribute utility analysis (MAUT) work 

with deCision makers to dete 0 e th tt °b rm~n e a r~ utes of the problem 

central to the decision at hand and the relative importance of each 

attribute. For surveys of MAUT, see Keeney and Raiffa (1976); Starr 

and Zeleny (1977), Edwards (1980) and Hwang and Yoon (1981). This 

literature has rather thoroughly Oct d th cons~ ere e functional form 

appropriate for aggregating attributes (linear vs. various non-linear 

forms) and methods of incorporating uncertainty. In selecting a 

particular functional form, these researchers frequently use inSights 

from the economics literature bn consumer demand. 

Analysts using social judgment analysis, mainly social 

psychologists, have practical interests similar to researchers using 

multiat. tribute utili ty analysis. Whereas researchers using 

mutiattribute techniques seek to determine the relative importance of 

each aspect of the decision problem, analysts using social judgment 

theory seek only overall evaluations of different solutions. Given 

these overall or holistic judgements, analysts asing social judgem~nt 

analysis seek to determine the implicit valuation of the important 

attributes of the deCision under consideration ° by regressing the 

holistic judgement on the known attributes of the different solutions 

evaluated. See Hammond, et. ale (1975) for a description of the 

technique, and Hammond, et ale (1977), Rohrbaugh (1981), Rohrbaugh and 

Quinn (1980), Rohrbaugh and Wehr (1978) or Roose and Doherty (1978) for 

examples of its use. 

.. 
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In this paper, we seek to use insights from all three of the above 

literatures and to extend them by incorporating fairly recent work 

from the economics literature dealing with consumer demand and the 

econometrics literature. Specifically, we utilize a functional form 

which may be considered a second order approximation to an unknown 

decision function when analyzing the way in which individuals value 

the attributes of the decision problem. This approach is quite popular 

in the economics literature which analyzes consumer demand and 

production. As far as we are aware this approach has yet to be used to 

analyze group decision making in a multiattribute setting. We believe 

it a useful approach because it admits our ignorance of the true form 

of the decision makers' evaluative function. Further, the forro we 

utilize contains the linear and quadratic forms as special cases and 

therefore may be used to test assumptions frequently made in the MAUT 

(' 
and social judgment literatures. 

Both the MAUT and social judgment literatures have dealt with the 

problem of developing methods of combining judgments when there are a 

number of decision makers. MAUT generally combines individual 

valuations by positing a supra decision maker who acts as a synthesizer 

or amalgamator of individual preferences or attempts to reconcile 

differences in evaluation through "shared analysis" of the decision 

problem. In contrast, social judgement analysis attempts to identify 

groups of individuals with similar methods of evaluating alternatives~ 

Cluster analysi~ is the statistical method generally used to identify 

the groupings. Given these groupings, as an aid to group 
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reconciliation, analysts display pictorially the way in which the 

groups value the various attributes of the prob_em. 

In our work, we attempted to use the cluster analysis approach of 

the social judgement analysts. However, we were unable to identify 

groups of reasonable size having methods of evaluation insignificantly 

(in a statistical sense) different from one another. Facen with the 

dilemma of needing to combine "information for decision making and with 

the differences in the way in which atttibutes were valued, we resorted 

to a fairly recently developed econometric technique, the random 

coefficient model, which allows the parameters in a regression 

analysis to vary from individual to individual rather than be a 

constant and equal parameter for all i.ndi viduals • This technique 

permits estimating the mean valuation of attributes for all 

individuals or groups judging the problem. Further, it allows us to 

estimate individual valuations and the degree to which valuations 

differ across individuals. The estimates of mean valuation may prove 

useful as a basis for compromise while the estimates of the variability 

of judgment may be useful in identifying the "bones of contention" in 

the decision problem. 

A MODEL OF DECISION MAKING 

We are interested in analyzing the way in which individuals and 

gr'oups evaluate the performance of public agencies and programs. To 

conduct" this type of analysis, it is first necessary ~o identify the 

major dimensions that decision makers use in forming their program or 

agency evaluations. A previous paper (G~izzle, 1981) surveys the 

performance measurement literature and concludes that the major 
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dimensions that people use to define performance include: (1) the 

amount of direct output (e.g., services rendered or regulations 

enforced) that the agency or program produces; (2) the quality of the 

program (e.g., the accessibility, reliability, and timeliness of 

service, and client or public satisfaction); (3) the equity of the 

program (e.g., the degree to which such factors as income, race and sex 

affect the distribution of services); (4) the cost of the program 

(e .g., total costs, cost effectiveness, cost per unit of direct 

output); and (5) the ultimate impact or social benefits of the program. 

Having determined major dimensions or attributes relevant for 

judging the public program or agency, it is next necessary to decide on 

the type of judgments to elicit from decision makers r Recall that MAUT 

would elicit explicit judgments on each attribute while social 

judgment analysis would elicit holistic judgments of programs having 

known values of the attributres. We chose the latter approach because 

it has the ability to capture the complex trade-offs among a fairly 

large number of attributes. 

Once holistic judgments are obtained, it is necessary to 

determine the valuation of the attributes implicit in those judgments. 

This valuation requires selecting a mathematical form for the 

evaluative function. Most. practical applications of both MAUT and 

social judgment analysis have used quite simple functional forms 

(generally linear or at most quadratic in the attributes) which do not 

allow the valuation of one attribute to be affected by the amount of 

another attribute present. The theoretical literature, however, 

clearly indicates the need to allow for such interaction effects. 

~------ -- -~- -- ---- - .. -
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Economists have devoted considerable theoretlcal and empirical work to 

determining the mathematical form appropriate to analyze individual 

decision making. They'have generally concluded that simple forms such 

as the linear, log linear, and quadratic imply restrictions on the 

shape of individual utility functions which do not seem appropriate. 

See Deaton and Muellbauer (1980) for a discussion. In re~ent years, 

economists have increasingly used second order approximations to 

unknown functional forms in both their analysis of consumer demand and 

firm production. (For an example from the consumer demand literature, 

see Christensen, Jorgenson and Lau, 1975.) There are now a number of 

such second order approximations (see Fuss, McFadden and Mundlak, 1978 

for a discussion and comparison), and the analysts' selection among 

them depends largely on the na ture of the problem to be analyzed and 

the analytic issues which are of primary concern. We chose a 

generalized. quadra tic form originally suggested by Lau (1974) because 

it contains the much-used linear and simple quadratic forms as special 

cases, thereby allowing us to test explicitly for the appropriateness 

of these more restrictive forms. The generalized quadratic which we 

ase can be seen as a second order Taylor's series expansion of the 

holistic evaluation (y) in the attributes (xis). 

form we utilize to analyze individual valuations is: 

n 
y = d. + ~ o(k xk 

k=1 
(1) 

Specifically the 

where the 0'. s are parameters to be estimated, n is the number of 

attributes and f.. is a stochastic error term. 
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Note that this form contains linear, quadratic and interaction 

terms in the attributes. One may test for linearity by testing the 

hypothesis that all~jks jointly equal zero and for a simple quadratic 

form by testing the hypothesis that the~kjs equal zero whenever k i j. 

TUr.ning attention to group rather than individual decision 

making, one faces the problem of selecting a method of combining 

indi vidual valuations. Most work to date seeks rules which allow 

explicit and non-stochastic aggregation of these preferences. 

Examples include the Rawlesian social welfare function of economics, 

the supra decision maker of MAUT and the cluster analytic techniques of 

social judgment analysis. We choose an alternative technique which 

incorporates differences in individual valuations. Specifically, when 

analyzing group decision making, we utilize a random coefficient model 

due to Swamy (1970, 1971). This model implies the following equation 

... for individual valuation of a publ~c program or agency: 

(2) 

where i goes from 1 to D (the number of decision makers). Note that 

the parameters of this model are allowed to diffe:- for different 

decision makers. The Swamy model assumes that the attribute valuation 

for each individual (the cln can be regarded as a random vector drawn 

from a probability distribution, with mean~ and a covariance matrix 

which we will call ~. With these assumptions we may write equation 

(2) as follows: 
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We are interested in estimating the "average" valuation of 

attributes (the ~s), the degree to which such valuations vary among 

decision makers (Ef(.<.iti"i:l and a valuation for each indi vidual (~s). We 

can obtain estimates of the mean valuation of attributes and the 

variation among decision makers in these valuations using a 

Generalized Least Squares (GLS) technique. (See Judge, et ale (1980) 

for a description.) Lee and Griffiths (1979) have developed an 

unbiased estimator for the individual coefficients which can be viewed 

as an estimator of the mean response plus a predictor of the individual 

"" variance from this mean (~i)' 

THE DATA 

We estimate our model using two distinct data sets. The first 

data set, for which we give results here, consists of data on th.e 

holistic evaluations of eighty separate agency profiles by graduate 

students in a public budgeting course. Many students were currently 

working in government. Prior to asking for the holistic evaluations, 

students were given lectures on performance measurement to familiarize 

them with the basic nature of the task to be completed. In two 

separate sessions the students were given instructions for completing 

the exercise. descriptions of program attributes, (see Table 1) and 

the hypothetical performance of different agencies, scored in terms of 

these attributes. The scores for an attribute ranged from 

(indicating poorest performance) to '10 (best performance). Table 2 

displays the profiles of eight of these agencies. During the first 

session, the students rated the performance of 40 agencies on a scale 

of 0 (poorest performance) to twenty (best performance). Two weeks 
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later they rated the performance of forty additional agencies, using 

1 the same scale. The second data set is similar to the first and 

contains evaluation by 12 graduate students in a program evaluation 

course. We used this second data set to corroborate our results. 

Results using this second data set are similar to those using the first 

and are not discussed here. However, the similarity of results using 

this second data set gives additional support for our conclusions. 

THE INDIVIDUAL RESULTS 

Space and the reader's patience do not allow presenting 

individual results for all 33 individuals in our first data set. To 

give the flavor of our findings we present in the first half of Table 3 

results obtained using ordinary least squares (OLS)2 for five randomly 

selected respondents. We briefly summarize below results for all 33 

respondents. 

As a whole our results appear quite reasonable. Our model 

explains a statistically significant3 amount of the variation in 

individual valuation of the hypothetical agencies. The coefficient of 

determination (R2) for the individual models ranged from .53 to .95. 

Turning from general measures of the "goodness of fit" of the 

models to results for individual variables, one notes di versi ty. 

These resul ts strongly suggest tha t individual methods of valuing 

performance vary widely. Diversity appears to be more often reflected 

in differing perceptions of which attributes are important than in 

widely differing valuations of particular attributes. 

Wishing to determine if it was possible to simplify our model, we 

examined the t-statistics for the coefficients on all variables for 

11 

all respondents. We found that all of the variables in the model had 

large values of the t-statistic for at least some respondents, 

suggesting that they should all be retained in a model seeking to 

4 explain overall valuations of agency performance. Of the attributes 

conSidered, more individuals appear to value independently5 the 

ultimate impact (BENEF) and quantity of program output. A large number 

of respondents also used unit cost in their assessment of agency 

performance althc.1ugh the coefficient on this variable was usually of 

ra'ther low significance. The equity and quality of agency performance 

significantly affect the evaluation of relatively few of the 33 

respondents, but feelings concerning the importance of these aspects 

of agency performance were often quite strong. When both linear and 

quadratic terms affected individual evaluation, the coefficients on 

those variables indicated that the marginal value of an attl'ibute 

decreases as the amount of the attribute increases. This result is 

encouraging because it conforms to the theoretical expectation of 

diminishing marginal utility. 

Turning to the interaction terms, one is struok by their 

importance in determining individual valuations of agency performance. 

The coefficients on all interaction terms were significantly different 

from zero for at least three respondents. 6 The coefficients on the 

interaction term for quantity of output and total costs (QUANT*TOTSCT) 

and quality of output and total (QUAL*TOTSCT) were significant for 

more respondents than any other interaction term. When significant, 

the coefficient on the interaction term between quality of output and 

total costs was always positive, indicating that almost half the 
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respondents value higher quality of agency output and lower agency 

total costs when performance on these two attributes improve jointly 

rather than singly. For 11 of the 14 respondents who significantly 

valued the quantity of agency output and total costs jOintly, the 

coefficient on this interaction term was negative. This negative sign , 

indicates that increases in agency output and increases in total costs 

were most valued when they occurred together. . Table 4 summarizes 

results for all interaction terms. 

Possessed of a large number of diverse results, we next tried a 

number of methods to identify groups with similar ways of valuing 

agency performance. We began by testing to see if we could aCgept the 
I 

null hypothesis that the coefficients on all variables for all 

individuals were insignifica.ntly· different using an F-statistic. 

Results indicated that there Welre major differences in methods of 

valuing public programs and that it was not possible to pool all 

members of the sample to obtain a "consensUs" valuation. 7 

We next tried to identify subgroups for which methods of 

valuation were insignificantly different using two different 

approaches. First, for each individual we identified a reduced 

specification containing only variables which appeared to be important 

in performance evaluation for that individual. We used a modified 

version of Thiel's residual variance criterion (Thiel, 1960, pp. 210-

215) to identify "relevant" variables. SpeCifically, we selected the 

model which minimized the estimated standard error of the disturbance 

subject to the condition that the coefficients on all deleted 

variables be jointly as well as individually insignificantly different 
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from zero. The seca'd half of Table 3 contains the reduced 

specifications which resulted for the five respondents whom we 

selected randomly. We next identified subgroups that contained 

similar variables in their reduced specification and conducted F-tes~s 

to determine whether or not we·were justified in pooling information 

for individuals in these subgroups to obtain subgroup methods of 

valuation. Results indicated that we were not justified in pooling any 

of the subgroups identified. 

We next turned to clUster analytiC procedures to identify groups 

with similar methods of evaluation. 8 
We developed clUsters based on 

(1) the correlations of the individual ratings of agency performance; 

(2) the coefficients of the fully specified model; and (3) the t-ratios 

of the fully specified model. In no instance were we able to identify 

reasonably sized subgroups for which we could accept the null 

hypothesis that subgroup members had similar methods of valuing agency 

performance. 

THE GROUP RESULTS 

Having failed to identify subgroups of individuals with similar 

methods of valuing agency performance, we decided to use data for all 

indiViduals to estimate a random coefficient model. Recall that this 

moder allows the coeffiCients of variables to vary across individuals. 

Table 5 reports the estimates of the mean coefficient, the nt-ratio," 

which tests for the significance of the mean coefficient,9 the 

estimated standard deviation of the coefficients across individuals, 

and the ratio of the estimated standard deviation (~ ) to the mean 
b 

"" coefficient (6"). 
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Consider first only the linear term. If we examined only these 

terms we would conclude that the group judged programs primarily based 

on the quantity of output they produce (QUANT), the total cost of 

producing the output (TOTCST), the 'unit costs of producing the output 

(UNITCST) and the ultimate impact of the program (BENEF). We would 

conclude that neither differences in the quality of agency output 

(QUAL) nor in the equity with which output was distributed (EQUITY) 

. . f' tl ff t d 1 t' 10 s~gn~ ~can y a ec e va ua ~on. 

However, when we consider quadratic and interaction terms, we 

find that the quality of output and the equity of its distribution 

significantly affect valuation. . Specifically, increases in output 

quality are positively valued as long as they are associated with 

equitable distribution and moderate or low total agency cost. If 

output is distributed inequitably and/or costs are high, increases in 

quality are likely to lead to lower levels of evaluation for program 

output. Increases in the equity with which output is distributed will 

be positively valued as long as both the quantity and quality of output 

are at reasonable levels. 

Returning to the average way in which the groups' valuation of 

agency performance changed with increased program output, unit cost, 

benefit and total cost, we find that valuation of all of these items 

depends on more than simply the magnitude of the item under 

consideration. The simplest relationship between a variable and 

agency performance evaluation occurs for ultimate program impact 

(BENEF). Our results indicate that agency performance valuation goes 

up with increased program impact but at a decreasing rate (i.e., the 

f 
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coefficient on BENEF2 is negative and significantly different from 

zero) • Similarly, the valuation of unit costs decreases as the 

magnitude of these costs go down. However, the valuation of unit cost 

also depends on the level of agency output. As the quantity of program 

output goes up the valuation of decreases in unit costs declines. How 

decreases in the total cost of agency operation are valued depends upon 

hoth the quantity and quality of program output. Higher valuations are 

associated with lower levels of output, but higher quality of output. 

Finally, the way in which increas~s in the quantit.y of program output 

are valued is quite complex. Increased quantity of output is valued at 

a decreasing rate as the quantity of output goes up. However, the 

valuation of increased output also depends on the equity and costs of 

output. Higher levels' of output are more highly valued if the output 

is equitably distributed at relatively low unit and total cost. 

Overall, our results indicate that members of the group 

independently value only increases in ultimat€ program impact. How 

they value the other five performance dimensions depends upon not only 

how well an agency performs in terms of single dimensions but also in 

terms of how these dimensions associate with each other. For example, 

lower costs may not be posiively valued when the quantity of output is 

very high and the quaU ty very low., 

Turning front the mean coefficients of the variables to their 

variability among group members, we find that individuals in the group 

differed most in the way they valued output quality, equity and total 

costs.
11 

Thus, our results lead us to believe that group disagreement 

on agency performance will stem mainly from differences in valuation 

'. 
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of the quality of agency output, equity with which output is 

distributed and total agency spending. These results do not seem 

unreasonable. Least difference in valuations surround program impact 

and the unit cost of agency output. 

Finall!, using a test statistic suggested by Swamy (1970), we 

test to see if our assumption of a random vector of coefficients is 

valid. We strongly reject the hypothesis that there are no differences 

in coefficients among individuals 12 and, thus, conclude that the 

random coefficient model is an appropriate model for representing the 

way in which group members value agency performance. 

SUMMARY AND CONCLUSIONS 

In this paper, we have considered the problem of modeling 

individual and group judgments. We suggest that current methods often 

use fUnctional forms which are too simple to reflect methods of 

individual decision making in important and complex situations and 

suggest using a second order approximation to capture the complexity 

of judgment in such sit.uations. Turning next to the problem of 

aggrega ting individual preferences in order to obtain group 

valuations, we suggest use of a method, the random coefficient model, 

tha t specifically recogniz~s the heterogenei ty of individual 

valuations. To make our suggestions more concrete and to explore their 

usefulness, we next use these methods to explore the way in which a 

group of indi vidu,als evaluate agency performance. He find that the 

traditionally used linear and quadratic for-ms are too simple to mirror 

accurately the judgment process for our group. Interaction terms are 

I , 
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important in determining group members' evaluations of agency 

performance. 

Next, we estimate a random coefficient model of valuation for the 

group as a whole. We test for the appropriateness of this model"and 

find tha t a random roa ther than a fixed coefficient approach more 

accurately reflects the nature of group valuation, i.e., individual 

methods of valuation are too diverse to be adequately represented by a 

single set of parameters. We find that group valuation of agency 

performance is strongly and independently affected by the ultimate 

impact the agency's activities have on clients and society as a whole. 

Valuation is also independently, but less strongly, affected by the 

quantity of services the agency produces and the unit and total costs 

for which these services are produced. The quality of agency services 

and the equi ty with which services are dis tributed only positively 

affect agency valuation when found in combination with other ~ ~ency 

attributes (5 .• e., only coefficients on interaction terms in these 

variables are positive and significant). For example, our results 

indicate that an increase in the equity with which an agency's output 

is distributed will only positively affect the group's valuation of 

agency performance if this increase in equity occurs in ~. agency with 

reasonable levels of services in terms of both quantity and quality. 

The estimated standard deviations on the coefficients of our model 

allow us to identify factors for which there are extensive intergroup 

differences in valuation. We find the greatest group differences in 

valuation for the quality of output, the equity of its distribution and 

total agency spending. 

( ( 
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We conclude that relatively complex functional forms are required 

( to reflect individual and group decision making proceses adequately. 

Specifically, it appears that the valuation of one agency or program 

attribute is affected by the level of other attributes of the program 

or agency. Further, in spite of rather extensive efforts \we were 

unable to identify subgroups of reasonable size that had similar (in a 

statistical sense) methods of valuing agency performance. Thus, we 

conclude that it is appropriate to use methods which specifically 

recognize the heterogeneity of individual preferences when evaluating 

public agencie~ or programs. We illustrate the use of one such 

technique, the random coefficient model. 
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FOOTNOTES 

1We tested to see if the methods of valuation for individuals 
varied in the two sessions and were able to accept the null hypothesis 
that they did not vary. Thus, we pool valuation of all 80 agency 
profiles. 

2We noted that our dependent variable was truncated at 0 and 20 
and thus, carefully examined the plot of residuals from the individual 
OLS regressions to determine if this truncation had resulted in 
violation of OLS assumptions. As there was no significant pile-up of 
observations at either 0 or 20, tnese plots did not reveal the 
violations normally associated with truncated dependent variables 
(non-normality and non-zero mean for the residuals). Further, these 
plots indicated no consistent violation of other OLS assumptions 
although for a few individuals the variance of the residuals for middle 
range residuals were somewhat higher than for either high or low values 
for the residuals (i.e., there appeared to be a moderate degree of 
heteroskedasticity for some individuals). As this problem was neither 
marked nor pervasive, we chose to ignore it. 

3SpecificallY, the F-statistic which tests for the significance 
of the total model's explanatory power was greater than the .01 
critical point in all instances • 

. 4specifiCallY, the absolute value of the t-statistic testing the 
significance of the coefficient on individual variables was greater 
than 1.28 for at least one individual for all variables. Most model 
selection criteria (see Judge, et al., 1980, for a discussion) suggest 
using low 'falues for the t-statistic when deciding whether"or not to 
retain a variable in a model. 

5When we use the term "independently value," we are considering 
only the coefficients on linear and quadratic terms. 

6In this section, which considers model specification, we will 
judge the coefficient on a variable to be significant if the absolute 
value of its t-ratio is greater than 1.28. 

7For a discussion of appropriate tests., see Maddala (1977). The 
value of the F-statistic, which is distributed F896 1716 under the 
null hypothesis, was 4.18 which indicates that we clnnot accept the 
null hypothesis (methods of evaluation are similar) at normal levels 
of statistical significance (e.g. = .01 or .05). 

8see Hudson and Associates (1982) for a discussion of various 
methods for identifying similar individuals. We used a method which 
sought to minimize the difference among subgroup members. The actual 
procedm'e utilized is contained in the SAS package of computer 
programs. 

-
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9This statistic is distributed N(O,l) under the null hypothesis 
that the mean coefficient is insignificantly different from zero. It 
should be noted that we obtain our estimate of the standard deviation 
of the coefficients by assuming tht the relevant covariance matrix is 
diagonal and by adjusting the original covariance matrix which was not 
nonnegative definite in a manner suggested by Judge et al. (1981, p. 
350). 

10Note , in this section, we judge variables to be significantly 
related ,to performance valuation if the coefficient on the variable 
would be judged to be significantly different from zero at the ten 
percent level, two tailed test. 

11We consider only the variables with significant mean 
coefficients and rely on the value of ~b/~ to determine the degree of 
variability. 

12 2 The value of the test statistic, which is distributed X .6 under 
the null hypothesis of fixed coefficients, is 4132.93, whic~9clearlY 
indicates that we cannot accept the null hypothesis at normal levels of 
statistical significance. 
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Table 1 

Definitions of Performance Dimensions and Acronyms 

Quantity of output (denoted 
direct product, i.e. 
enforced. 

QUANT) refers to the amount of a program's 
the services rendered or regulations 

Examples: Number of children screened 
Number of noncomplaince citations delivered 
Number of prisoners placed on parole 
Number of miles of street paved 

Quality of program (denoted QUAL) refers to how well the program is 
working and encompasses a number of attributes, including 
accessibility of the service to the client, the degree to which 
outputs are reliable and valid, the client's and public's 
satisfaction with the service received or the regulations 
enforced, timeliness of the service, and cost to the client (both 
economic and psychological) of receiving the service. 
Examples: Average length of time between referral and diagnosis 

Percentage of health problems not found during 
screening 
Percentage of complaints about pollution-control 
violations followed up within one week 
Average waiting time for clients 
Percentage of clients located within an hour's ride 
of the service center 

Equitable distribution of outputs (denoted EQUITY) refers to how 
services or the enforcement of regulations are distributed among 
people. Common ways of breaking dcwn service delivery in order to 
look at the equity of distribution include geographic area, sex, 
race, age, education, economic status, and extent of need. 
Examples: Percentage of' applicants served, by each county in 

the state 
Percentage of job placements, by age group 
Percentage of street paved, by census tract 

Cost per unit of output (denoted UNITCST) is obtained by dividing 
program total cost by quantity of output. Note a value of 10 
indicates a low level of unit costs and a value of 1 a high level. 
Examples: Cost per child screened 

Cost per noncompliance citation delivered 
Cost per prisoner placed on parole 
Cost per mile of street paved 

25 

Benefit to society (denoted (BENEF) refers to the effect or impact of 
the program upon clients who were directly served or other groups 
who were indirectly affected as a result of the program's 
outputs. 
Examples: The dollar value of damage to agriculture avoided 

because of improved air quality 
The number of children with vision problems that have 
been corrected because of the program 
Reduction in crimes committed due to supervision of 
probationers and parolees 
Increase in the probability that former clients will 
be healthy through subsequent phases of the life 
cycle. 

Total program cost (denoted TOTCST) refers to the amount of money spent 
on the program for all purposes, such as salaries for program 
staff, supplies, travel, and equipment. Note that a value of 10 
indicates high performance in terms of total cost and a value of 1 
indicates low performance. 

'. 
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Quantity of Output 
Quality of Program 
Equitable Dist.-Outputs 
Unit Cost - Output 
Benefit to Society 
Total Program Cost 

Quantity of Output 
Quality of Program 
Equitable Dist.-Outputs 
Unit Cost ~ Output 
Benefit to Society 
Total Program Cost 

Quantity of Output 
Quality of Program 
Equitable Dist.-Outputs 
Unit Cost - Output 
Benefit to Society 
Total Program Cost 

Quantity of Output 
Quality of Program 
Equitable Dist.-Outputs 
Unit Cost - Output 
Benefit to Society 
Total Program Cost 

Examples 

1 

XXXXXXXXXX 
XX 
XXXXXXXXX 
XXXX 
XXXXXX 
XXXXXXXXX 

2 

XXXXXXXX 
XXXXX 
X 
Xy.xXXXXXX 
XXXXXXX 
XXXXXX 

3 

XX 
XXXXXX 
XXXXXXX 
XXX 
XXXX 
XXXXXX 

4 

XXXX 
XXXXXXX 
XXXXXXXX 
XX 
XXXXXXXXXX 
XXX 

Table 2 

of Performance Profiles 

5 

Quantity of Output XXXXXXX 
Quality of Program XXXXXX 
Equitable D1st.-Outputs XXXXXX 
Unit Cost - Output XXXXXXXXXX 
Benefit to Society XXX 
Total Program Cost XXXXXXXXX 

6 

Quantity of Output XXXX 
Quality of Program XXXXXXX 
Equitable Dist.-Outputs XXXXX 
Unit Cost - Output XX 
Ben~fit to Society XXXXXX 
Total Program Cost XX 

7 

Quantity of Output XXXXXXX 
Quality of Program XXXXXXXXXX 
Equitable Dist.-Outputs X 
Unit Cost - Output XXXXXXXXXX 
Benefit to Society XXXXxx.XXXX 
Total Program Cost XXXXXXXX 

8 

Quantity of Output XXXXXXXX 
Quality of Program XXXXXX 
Equitable Dist.-Outputs XXXXXXXX 
Unit Cost - Output X 
Benefit to Society XXXXXXXXX ~~ Total Program Cost XXXXX 

1..* 

t .' 
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Table 3 

Results for Selected Individuals Using Individual Judgments 

(t-rntios 1~ P~ru~thcsls) 
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17 
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.!..!~lt;II"ellt V.lrinhlt! ( lIadraL j c terlllM 
(BENEF)t Re';l'ulldcll~_ lEliUITy-Z-(lIN ['l:CST) l ('l'OTAI.CS'I') Z (!UAN~qUAI. QIIANTA llqU rTY QlIA~:lIt1I'l'CS'l' . _____ 

Selected Results I"or the ~'lIl1y SpL!cified Hodel 
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Co -0. O~)3"'* . -0.Otl5 -O.UIl4 U.OUI, -0.021 0.05) -0.015 

(-2.02) (-I.6b) (-1. J:l) «().O~) <:-0.49) (I. 15) (-0.33) 

10 -0.Ol,4 -0.025 -0.12b -0.015 0.1114 O.OO~ -0.05:1 
(-0. (0) t-O.JO) (-1.6:l) (-O.:l I) (0.21) (0.09) (-u.72) 

17 -0.051 -o.on>'< -O.Obl, n.01l. -0.047 0.035 -O.OJtl 
(-1.15) (-I. tl6) (-1.37) (0.2tl) (-1.15) (0.9J) (-O.tl7) 

1.4 -0.056 -0.056 -0.04L -0.01,2 0.016 0.152 uA 0.069 
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-0.11521 
(-1.43) 

-0.041 /, 
(-1.2:.1) 

-O.065:Ji'AII­
(J. 29) 

-0.05;011 """ 

(-3.47) 
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(-lobI) 

0.lls5P'*W 
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(1. 26) 

O.14I7AU 
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0.22411<""" 
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-0.U356 
(-1.47) 

0.01!)!, 
(1.21) 
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Table 5 q 
it 

Results Obtained Using the Random Coefficient Model 

.. 
11 

/'-. 

~ 

! Cib 

II 

"- Standard Deviation _ 
~ 

t. 

Variable (i)) lit-ratio" '" ! i Coefficient of Coefficient (CTb) b 
Table 4 

)1 < ~ ,. 
:g:-

tl "':tv 
\\ ~ Results for Interaction Terms Using Individual Judgments 

! 
Intercept -3.0787 -1. 90 7.88 -2.56 

' -

Number of Number of QUANT 0.7434 3.43 1. 00 1.34 
Number of Respondents for Whom Si.gnificant Significant Coefficient on V~riable was Coefficients Coefficients 

H 
QUAL 0.2445 1. 39 0.67 2.74 

Significant t-lith Positive With Negative Variable (Le. tt - ratio 1), 1. 28) Sign Sign I EQUITY 0.1733 1.02 0.65 3.75 ! 

~ UNITCST 0.6557 3.26 0.90 1.37 
(WANT*QUAL 7 6 1 

! BENEF 1. 2138 5.09 1.12 0.9Z 
2 3 ... * ".. 

QUANT*ULHTCST 5 

TOTCST 0.3060 1. 74 0.76 2.48 
QUANT*BENEF 3 1 2 

(QUANT) 2 I , 
-0.0277 -1. 97 0.08 -2.89 

QUANT*TOTCST 14 3 11 

(QUAL) 2 
-0.0250 -2.17 0.06 -2.40 

QUANT*EQUITY 8 7 1 

(EQUITY) 2 
-0.0295 -2.07 0.04 -1.36 

QUAL*UNITCST 4 2 2 
\ 

(UNITCST)2 , .... 
-0.0380 -2.21 0.06 -1.58 

QUAL*EQUITY 6 6 a 
(BENEF)2 -0.0535 -3.48 0.07 -1.31 

QUAL*BENEF 7 6 1 ...,.. 
1: 2 

. 
.A(:; 

.... ;,TOTALCST) -0.0129 -1.05 0.05 -3.88 

;il'~ 
QUAL*TOTCST 12 12 a ''';;''j 

QUANT*QUAL 0.0111 0.96 0.05 4.50 
EQUITY*UNITCST 4 2 2 

1 
l' t QUANT*EQUITY 0.0236 2.15 0.05 2.11 

5 3 r I' 
EQUITY*BENEF 8 

1) I 

tJ 
I 

QUANT*UNITCST -0.0217 -1. 89 0.04 -1.84 
\ 
l EQUITY*TOTCST 6 3 3 , 
L r I QUANT*BENEF 0.0138 1.09 0.05 3.62 

UNITCST*BINEF 7 a 7 t 
} 

! QUANT*TOTALCST -0.0276 -1.80 0.07 2.54 
UNITCST*TOTCST 6 5 1 

I QUAL*EQUITY 0.0306 2.35 0.05 -1.63 
BENEF*TOTCST 6 4 2 t, 

r QUAL*UNITCST 0.0020 0.19 0.04 20.00 
I 
f' 

\ 

I QUAL*BENEF 0.0227 1.44 0.08 3.52 t 
QUAL*TOTALCST 0.0216 1. 90 0.05 2.31 

I 
J:; 

EQUITY*UNITCST 0.0006 0.06 0.05 83.33 

\ 
I: 

I1A 
EQUITY*BENEF 0.0049 0.40 0.06 12.24 

.~ It' ''''~UITY*TOTALCST 0.0021 0.17 0.05 23.81 
~ 

I ,'I 

-I. ~: 
~ UNIT*BENEF -0.0096 -0.77 0.05 5.21 

, 
" ,t I ~ j UNIT*TOTALCST 0.0088 0.84 0.04 4.55 

", 
l '~ 

'\ I BENEF*TOTALCST -0. 00',6 -0.38 0.06 13.04 
J 
1 

" ~ 
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