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~~his is the final report describin the development of a current-value humanresources accounting (HRA ) methodo?ogy. Current-value HRA is designed to
aid management in decision making. Its goal is to provide information about
the effects of organizational policies and practices on the value oforganizations’ human resources. • ~ ) OVER

DO ~~~~~ 1473 toi~sow Or I wov sl a

IECURIYY CLASISPICATION OP 1100 PA0* ~~~,.. Oil . Oii. sØjg~~~oo

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~
• • •

~~
. 

~~~~~~~~
. _

~~~~~
•_

~~~~~~~~~~~



IS~~~~I !J Y c~~*sS PIcsvsos OP 1111$ 0*SS~~~.’ Dii. D.l..sØ

“
>~Th1s report s~~ arizes two phases of activity . Phase 1 Investigated

the nature of the relationship between the human organization and
organizational effectiveness. Phase 2, called value attribution,
involved three steps: (1) th. prediction of chanaes in performance,
(2) the determination of the dollar value of these changes, end (3) the
capitalization and discounting of these (future) dollar values.1
These procedures were first applied to extant data from bus 1~Iss and
industry. Two performance measures (total variable expefi.e I absence
rate) were predicted by the Survey of Or nizatior~s.4Tay~or & Bowers,1972), usina equations developed vii (douhl~~croti-validat.d) linearmulti~ls regression. The theory underlying Current value NRA -- that
today s manaoiment practices affect tomorrow’s organizational effective-
ness -- was supported.
Second, the basis ~aa laid for extension of current-value NRA to theNavy. Hult1v.~r.$ete analyses were conducted which indicated signi ficantrelationshtps (in proportions far exceeding chance) between HRMS
measures Cnd two sets of Navy performance measures (operatio~irreadtness & reenlistment rate).

~~he results Indicate that even small changes in the human organizationcan yield significant increments or decrements in future performance.
A number of procedural and ethical issues, discussed in the report, still
remain. However, the finding s clearly Indicated that current-value
systems of human resources accounting are feasible in both civilian
and Navy settings.
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• PREFACE

This report suienarizes the development of a current value human
resources accounting (NRA ) methodology. It Is the final report in a
series generated by work under contract N00014-76-C-0362.

p 
Current value NRA Is designed to provide feedback on how manage-

ment practices Impact the value of en organization’s human resources.
The methodology rests on repeated measurements of both the human
organization and organizatIonal effectiveness. Based on the relation-
ship between these two aspects of organizational functioning, changes

• in future performance can be predicted based on measured changes
in the human organization.

In this report , find ings and conclusions fro m the previous seven
reports are sumearized with an emphasis on readability. Toward this
end , several tables containing statistical results have been placed
in append ices rather than in the text. In a few cases, statistical
tests performed for earl ier reports have b en excluded altogether.
Readers interested In pursui ng these particular findings should refer
to the appropriate earlier report, as cited in the text of this
monograph.

The report contains five sections. Section 1 (Chapters 1 to 3)
provides an introduction to current value NRA -- its definition ,
purposes, benefits, and complexities . Section II (Chapters 4 to 6)
describis the analytic steps necessary to define the relationship
between management practices and organiza tional effectiveness. The
product of these analyses Is a set of equations to be used In predicting
performance changes . This constitutes Phase One of current value NRA .



Section III (Chapters 7 & 8) siamiari zes the second phase of
current value NRA -- value attribution. The current value of cha nges

• In management practices is estimated based on the changes in performance
they are likely to cause. Two case examples are presented, one using
civilian data (Chapter 7) and the other using Navy data (Chapter 8).
The civilian case provides a more complete illustration of the
methodology. However, both case examples support the feasibili ty and
potential power of a current value system of human resources accounting.
Section IV (Chapters 9 & 10) discusses issues related to the utilization
and implamenta t ion of current value NRA . Both procedural and ethical
Issues are addressed . Fina l ly, Section V (Chapter 11 ) sununarizes the
findings.

The purpose of the work reported herein was to develop a methodology
using data from “real” organizations . The data used were already in
hand and were not collected specifica lly for thi s research. Even so,

• they permit an illustration of the analytic proc..... involved in
current value NRA. In addition , because the date are “real ,” the

numeric product. of the analyses may also be of interest for the
• following reasons:

• ( 1 ) as the bases of subsequent analysis 1
(2) as important research findings in their own right;

• (3) as suggestive of additional issues to be Investigated
in the Current Value Method;

(4) as an example of the type or range of outcomes one
might expect from a funct ion ing current value NRA
system .

In conclusion, the research reported herein supports the feasibility
of developing current value systems of human resources accounting in

S both civilian and Navy settings . The next step should be actual
• implementations in organizations and a study of the utilization process.
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SECTION I:

CURRENT VALUE HUMAN RESOURCES ACCOUNT I NG :
AN OVERV I EW

Current value hurnan resources accounting (IIRA) is designed
to aid management in decision making. Its goal is to provide
information about the effects of organizational policies and
practices on the value of organizations’ human resources.

Section I prov ides an introduction to current value HRA .
The section is divided Into three chapters. Chapter 1 describes
th e curren t value accounti ng sy st em -- its purpose s and benefits.• Chapter 2 l ists th, general requirements for developing the
system and assesses the feasibility of meeting them. Chapter 3
focuses on the complexities involved in estimating changes in
the value of an organization ’s human resources.
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CHAPTER 1

WHY HUMAN RESOURCES ACCOUNTING?

Effective utilization of resources is basic to good management.

In the Navy, as in civilian organizations, the types of resources

available are diverse and both technical and human in nature. The

“technical organization” includes the physical plant and equipment,

production technologies , and financial Investments . From the “human

organization” comes the manp~~er, work styles, and the motivatIon

to perform.

• Organizational leaders have long recognized the importance of
• technical resources and wel l-accepted methods for measuring levels

of and changes in these resources are found in most organizations ’

accounting systems (e.g., financial accounting, systems analysis,

industrial engineering). The current state of the technical resources

and the impact of management decisions on them are usually expressed

In dollars and cents. Thus, when managers make choices, the likely

impact of their actions on the dollar value of the technical resources

enters the decision process.

In contrast, slight attention is paid to monitoring the human
• 

organization. Methods for asses sing the impact of decisions on the

organization’s human and social resources remain primitive. Whether 

- - - - - - J
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• the cause of this primitiveness Is lack of attention or the lack of
ability to measure is debatable, but the consequence of not moni toring

changes in the human organization is frequently management actions
which unwittingly decrease the value of the human resources .

This situation is illustrated by what may be termed the “contingency

paradox.N Much research evidence indicates that better cost performance
occurs under an open, “participative” management system tha~’ under a

S tightly directed, “autocratic” one (e.g., Llkert, 1961, 1967; Drexler S

& Bowers, 1973; Franklin & Drexler, 1976). Yet, when confronted with

a need for greater efficiency, management typically moves toward less
cost-effective practices. Short-term gains are demanded and often

realized through, for example, arbitrary head count reductions and

close supervision. The problem, however, is that these gains may be

spurious, since costly long-term problems in the human organization may

also result. The fact that well-accepted methods do not exist for

monitoring the value of human resources perpetuates these traditional

practices.

The systems providing organizational leaders and key decision-
makers with information about the human resources are deficient in two

ways. Present systems couvnonly provide readings on events and conditions

at the outcome stage only, e.g., retention rates for the previous month.

The conditions and events leading to the reported outcomes are not

indicated, since traditional systems do not include information about

the state of the human organization and how this state affects outcomes.

Secondly, traditional information systems focus on short—term outcomes

and provide little or no data on the relationship of short—run outcomes
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-‘ to long-range effectiveness. Withou t these addItiona l kinds of

• information, management must mak* decisions based on incomplete and,

in some cases misleading information.

Thus , methods for measuring the Impact of decisions and management

prac tices on the huma n organization are critical to effective manage-

ment. Several years ego, Brogden and Taylor (1950) proposed that

the human resources of an organization be monitored by measuring an

Individual ’s value to the organization in financial terms. Recent

• attempts to gather and compile such measurements are termed human

resources account ing (Hermanson, 1964). Three types have been

conceptualized:

(1) The “Incurred Cost” method, measuring the amounts

• al ready invested in the human organization (Brunmiet ,

Pyle, & Flamholtz, 1968; Pyle, 1970a , l970b).

(2) The “Replacement Cost” method , est imat ing the cos t
• of replacing the organization ’s human resources

(Flamhol tz , 1969).

(3) The “Present Va lue” method , estimating the future
productIve potential of current human resources
(Likert, 1967; Likert, Bowers, * Norman, 1969;

L ikert & Bowers, 1973; Bowers & Peccrel la , 1975).

This report focuses on develo ping and demonstrating the methodology

for the Present Va lue , also called the Current Value , approach to

human resources accounting. The Current Value approach rests on the

relationship between the current state of the human organization and

future performance. Two features are emphasized . One is time-lag :

a belief that the effects of “today’s” management practices on

perfo rmance are felt most strongly, not today , but “tomorrow .” The

- •  A
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second key point is its emphasis on assessing change In the human

organization and in future performance rather than on determining

the absolute value of human resources. The phrase “Future Performance

Trend Indicators” (FPTI) embodies both of these concepts. It stresses

that a human organization that Is managed now in a way that is better

than at some time in the past results in greater effectiveness in the -

•

future.

Future performance trend indicators predict changes in such

outcome measures as productivity, production costs, and absenteeism.

These predicted changes, when converted to their dollar values , can

be discounted to reflect the timing of their predicted occurrence, and

then capitalized to reflect their Investment value. These values are

the current value of measured changes in the human organization which

will cause future changes in performance. While the description here

expresses the value of chan ges i n dolla rs, the same procedures are
applicable to outcome measures not expressed in dollars .

Future performance trend indicators pin-point areas of the human

organization needing improvement before the problems show up as, e.g.,

higher absenteeism or lower productivity. In addition, the Importance

of effectively utilizing human resources becomes more obvious to

decision-makers since the state of the human organization is measured

in uni ts familiar to the organization.

____________ — ~~~~~~~ aA~~
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CHAPTER 2

FORECASTING PERFORMANCE:
• IS IT POSSIBLE?

Potential payoffs of forecasting performance as a function of

changes in the human organization include significant Improvements

• In performance that better management of human resources can foster.

Nevertheless, few organizations have attempted to incorporate future

performance trend Indicators into their management Information systems.

Two beliefs help to explain why not: first, that NRA is unethical ,

and second, that it is unfeasible. Ethical Issues surrounding NRA

are discussed In Chapter 10. Basically, however , objections on
ethical grounds concern uneasiness about placing a monetary value on

workers . In addition , brash attempts to assess the value of human
resources might produce side effects such as suspicion and resentment

which would decrease the value of those very resources.

The second objection is that human relationships , motivations ,

behaviors, and attitudes cannot be measured with the desired degree

of accuracy. Indeed, the development of a current value NRA

methodology hinges on several conditions (Likert & Bowers, 1973):
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(1) The availability of scientific knowledge which
Identifies key dimensions of human organizations;

(2) The adequacy of methodology and Instruments for
measuring these key dimensions;

(3) The availability of reliable and valid performance
data;

(4) The availabili ty of knowledge of the relationships
between key dimensions of the human organization
and performance outcomes;

(5) The availabili ty of knowledge of the persistence of
changes in the human organization after they have
occurred;

(6) A statistical technique for computing the current
value of the human organization.

• Each of these conditions and the extent to which they have been met

are discussed in the remainder of this chapter.

• 
• k~ Dimensions of the Human Organization and Their easurement

(Conditions T & 2)

• Several theories in the psychological literature propose conceptual

models for understanding the functioning of organizations. Most of

them lack the necessary comprehensiveness, however, focusing on one

or two isolated constructs such as “motivation” or “interpersonal

relations.” In addition , few focus on the causal flow of events in

organizationa l functioning -- that is , on what behaviors and attitudes
of which organization members at one point in time, trigger other
behaviors and attitudes of other members at some different point In
time.
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Likert’s meta-theory, which places behaviors in a causal—

intervening—end result sequ ence is an exception (Likert , 1961 , 1967,
1976, 1977; Bower s , 1976). Briefly, organi zationa l climate and

managerial leadership are viewed as the major causal variables, peer
leadership and group process as intervening variab les , and satisfaction
and perfo rmance as end result vari ables . Figure 1 shows graphically
the relation ships emong these variables . This causal flow of events

takes place within a framework of the organization as a system of
overlapp Ing groups. The groups are described as “overlapping ” because
each person below the very top and abov e the very bottom of the
organiza tion Is a member of two groups simultaneously; he or she is
a subordinate in the group imaediately above and a supervisor in the

group Imeediately below. In effective organizations, the dual member-

ship implicit in this fact serves an integrating or linkage function ,
that is, it serves to knit together the functions, purposes, and needs

• of the various parts of the system. The theory appli es best to
organizations with a hierarchy of authority. This includes the
majority of business , industrial , and military settings.

Equally important , the theory is supported by empirical evidence.
Its comprehensiveness has been tested in a variety of civi lian settings
(e.g., Bowers * Franklin, 1976). Its applicabili ty to two military

services has been tested as wel l (Bowers. 1975; Wessner * Franklin , 1975)

and its major causal statements have been examined across time and

organizational level (Franklin, l975a , 1975b).
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FIgure 1

Relationships between Major Social-
Psychological Factors arid Outcomes

MANAGERIAL SATISFACTION
LEADERSHIP H..lth, $

~~~ParsonnelP.rforl ance*

ORGANIZATIONAL ~ GROUP
CLIMATE PROCESS

Productive

PUN ~~ Pinavi c~ ?
LEADERSHIP Performance,

& Quality

P,rsonnel performance Includes such factors as retention rita,
discip line, and absence rite.
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A survey method has been developed by Taylor and Bowers (1972) 4

for measuring the key dimensions in Likert’s mete-theory wi th reasonable

accuracy and objectivity. It utilizes a standard, machine -scored

questionnaire entitled the Survey of Organizations ($00). The

questIonnaire has been used extensively for both diagnostic and Info,’-

j .ation feedback purposes within organizational development studies

In both civilian (e.g., Bowers $ Franklin , 1976) and military (e.g.,

Michaelson, 1973; Spencer, 1975) settings. Thus, the first set of

• conditions can be met utilizi ng Likert s theory and the surtay

methodology developed to measure its principa l dimensions.

Availabilit y of Valid and Reliable Performance Indicators (CondItion 3)

Organizations typical ly employ multiple criteria to evaluate their

effectiveness. Some criteria are directly related to the organizations’

cost-effectiveness such as recruitment and training costs, quality ,

and quantity in relation to a production standard, equipment and material

utiliz ation . Other criteria , such as retention rate and satisfaction,

• are indirectly related to cost-effectiveness: dissatisfaction con-

tributes to low retention rate ; low retention rate results in higher

total recruitment and training costs. Business and industrial organi-

zations coomonly view cost-effectiveness as the final outcome. However,

“quality of work lIfe” is increasingly viewed as an important aspect

of organizations’ social responsibility.

While most organizations collect outcome data pertinent to one or

more of the above criteria, there are several potential constraints

on accuracy . Two types of accuracy are important: validi ty and

_ _ _

_ _ _  
_ _ _ _ _ _ _ _  
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reliability . If data are va Ud, they measure the dimensions of

effectiveness they are supposed to measure Thus, having a definition

of effectiveness is essential. Implicit in FPTI is a revised definition

of effectiveness, one which emphasizes long-term performance.

Performance data that are NJZiabis measure effectiveness withou t error ,

that is, without problems such as inaccurate performance reporting.

The validity of performance measures Is affected by both their

definition and the appropriateness of the information used to construct

the measures. Concerning definitions, Nacy and Mi rvis (1976) identI-

fied three cri teria which performance measures should meet if they

F are to be used in human resources accounting:

(1) The performance behav ior must be significantly affected
by the work structure. This excludes, for example,
changes in productivity due to fluctuations in demand,
since such changes are caused by extra-organizational
factors.

(2) The behavior must be measurable and convertible to
significant costs to the organizations,

(3) The measurement and cost of each performance behavior
should be mutuall y exclusive of other performa nce
behaviors. For example, a low retention rate results
In increased recruiting and training costs and perhaps
in reduced readiness. Therefore, when valuing reten-
tion rate changes, these elements should be reflected. -

•

On the other hand, the costs should not be counted
more than once; for example, training costs used to F
value retention rate should not be included when
valuing other outcomes related to that retention r’i e.
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F In terms of the reliabi lity of the information collected and

used to measure performance, the data become questionable when the

following practices occur:

(a) changing performance standards differentially from
subunit to subunit or period to period ,

(b) maintaining comnon standards for all subunits when
the work nature or mix has changed drastically
over time and differentially from subunit to
subunit,

(c) clustering performance information , often into
cost centers which bear little resemblance to the
actual organizational operating structure, and

(d) relying upon collection procedures which systema-
tically distort reported results (Taylor & Bowers.
1972, pg. 82).

It is even possible that outcome data are deliberately “fudged”

when the control and reward systems of an organi zatlon encourage super-

visory and non-supervisory employees to protect themselves by reporting

inaccurate performance figures. These situations also pose problems

for traditional accounting methods and reports used to assess short—run

profItability. Nevertheless, it is important to assess the reliability

of the data to be used in forecasting performance.



~~~~~~~~~~~~~~~~~~ —~~~—‘.- - —_, 
~~~~~~ ‘- ~~~~~~~~~ -~~~~~~~~~~~~~~ -~~~~ --~~~ -~~~~~~~ - -~~~~~~~~~~ ---~~~~~-~ - - -~~~

14

Knowledge of the Relationshi p between the Human Organization and
Performance Oj~tcomes (Cond ition 41)

• Failure to find meaningful , consistent relationships between

F soclo-psychological and performance properties of an organization seems

to stem from limi tat ions In the data or methods used to investigate
them. Sometimes the wrong variables are attended to. At other times

the correct variables are measured poorly (Katz B Kahn , 1966).

Typically, there is a lack of awareness of time lag or insufficient

data to assess the time lag operating (Llkert, 1961, 1967).

The measurement method and its underlying theoretical rationale

in the present study have addressed the problems just cited . The

Survey of Organizations (SOO) measures the human organization variables

central to Likert’s meta-theory. Reliabili ty coefficients for the

survey measures have been known for qu i te some time (Taylor & Bowers,

1972). Some additional characteristics of the organization (e.g., its

technology) and its members (e.g., their achievement motivation) can

be added In particular cases. However, the standard SQO provides a

relatively comprehensive picture of organizational functioning.

The 500 manual presents some evidence of the relationship between

the human organization and organizational outcomes for eight companIes.

Twenty to 30 percent of the coefficients relating the survey In dices

to measures of efficiency were statistically significant beyond the

five percent level of confidence. The majority of these coefficients

fell between .25 and .50, with a few reaching values in the low .80’s.

Similar results exist for measures of attendance for these same

organizations .
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Ividence of significant relationship of these measures to Navy
performance criteria is also available. Relat ionsh ips of SQl) measures
to reenlistment rates and to validat ed r~en)istmen t intentions of

individ ual s have been demonstra ted by Bowers (1973). Analyses relati ng
• - these measures to actual rentention and readiness have also been

conducted (Franklin B Dre~i)er, 1976, Or•~1.r B I ranklin , 1976~ Bow rs,

et al, 1978). Finally, relationships to di scip l i ne ret. have

been •stablish~d (Crawford & Thomas, l97~), Thus, when problems in

the quali ty of the survey and performance data are taken into account

and solved , the likel ihood of find ing meaningful relationships increases.

ck~ng~s In (lrg,nh:~t i9fl~ Funct1o ,~ft~ ,nd
Little res earch has been conducted on this topic. A follow -up

stu dy (Seashor e B Bowers, 1970 ) of a suc ve ss f ul organi zational

development program suggested that changes in business outcomes .‘nd

employee attitudes that resulted from th. formal change prooram (1962-

1964) had persisted several years hence. This Issue needs to be

investigat ed further . However, the data necessary for such an
investigation were not available In this s tudy .

A Sjjcjl ~~~~4p~o~y ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~I t L ~n 1cs~MttJ on (1

This last condition has been met in a technique presented by Likert

and Bowers (1973) and expanded by Davenport .t al. (1977). The

application and refinement of this methodo logy are presented and dis-

cussed in later chapters , Basically, however, the methodology involves

-  --~~~~~~~~ --~~~~~
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measuring the key dimensions of the human organization at each time

period, say one year ago (Ti) and now CT2). Performance scores from

diff erent company divisions are standardized , ’ which allows us to

talk about change in terms of “uni ts ” of gain or loss. Thus, one can

speak of so many ‘units” of gain or loss i n, for example, production

co sts .

A positive change In key dimension measures of the human organiza-

tion will be associated wi th a decrease in production costs. The

amount of this decrease will depend upon the strength of the relation-

shi p between the key dimension and production costs. For example, let ’s

assume that this relationship has been established over time for a

given organizational unit, and that the correlation is - .70. (The

correlat ion is negative since higher scores on the key dimensions are
associated with lower costs.) Also in this hypothetical organization:

The standard devi ation of the key
dimension scores Is 0.25.

The standard deviation in production
costs is $5.00.

The organization has an annual production
of 100,000 units .

The organization had at T1 a key dimension
score of 3.60; and it had at T2 a key dimen-
slon score of 3.85. (The key dimensions are
measured on 5-point scales with “5” Indica-
ting a high Score.)

- -~~~~~~.--~~ • — • — ~~~~~~~~~~~~ — 
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Based on this information , the following computations would be

• performed:

• (1) The gain in the ky dimension scores is from 3.60 to 3.85,
or +,25.

(2) This gain when standardized by dividing the gain by the
standard deviation of the key dimension scores, is
+1.00 (+.25 * .25 • 1.00).

(3) In turn, this gain of +1.00 Is converted to an estimated
gain in standard scores in the unit production costs
by multiplying It by the correlation (- .70) between the
key dimension scores and production costs (+1.00 x -.70
• .70).

(4) Convert i no this reduction in unit production costs of

-.70 expressed in standard scores to dollars yields an
estimated reduction in uni t costs of $3.50 (per unit).
This conversion to dollars requires multiplying the
estimated reduction In standard scores by the standard
deviation of the unit production costs (- .70 x $5.00
$3.50).

(5) The total annual reduction in costs is $350,000
(100,000 x $3.50), that Is, the sav1nq~ per unit multi-
plied by the number of units produced annual ly.

The newness of any procedure for making these estimates (relative

to the traditional procedures for estimating current fiscal returns),

will affect their initial accuracy. However, as the procedures are

further developed and refined , the magnitude of errors w ill decrease
and the ability to estimate their size will increase. Even in cases

in which the estimates are not overwhelmingly accurate they will be a
F great deal more accurate than current statements of effectiveness in

which the changes in dollar-value of the human organi zation are not

taken Into account at all (Likert, 1967).
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CHAPTER 3

VALUE ATTR IBUTIO N: HOW MUCH IS CHANGE WORTH?

Future performance trend indicators (FPTI) involve two phases
of activity: first1 establishing the relationship between the

human organization and performance and second, estimating the value

of changes In the human organization. The second phase, called

value attribution, is a crucial and highly potent aspect of

forecasting performance in organizations. It is in fact, the

“accounting” feature of human resources accountliIg.

Value attribution Includes : (1 ) the predict ion of changes
in performance, (2) the determination of the dollar value of these

changes, and (3) the capitalization and discounting of these (future)

dollar values to reflect their current value to the organization.

Six conditions necessary for developing FPTI were discussed In the

second chapter. The present chapter addresses issues especially

relevant to each step in value attribution .

Step 1: PredictIon of Performance Changes

In the Current-Value methodology, changes in future performance

are predicted based on the relationship between the human organization

and performance. Key dimensions of the human organization are measured

~~~~~~~~~~~~~~~~~~~~~~~~~
P•~~. ~~~~~ _ _ _

________ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ • _ .  •.
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at two points in time. The human organization scores at Time 1 are

related to performance for several time periods (T01T0+l ,...,T0+k).

Observed change in the human organization from Time 1 to Time 2 is

then used to estimate changes in performance expected to occur at

specified times in the future.

The accuracy of the predictions Is affected by several aspects of

the measurement procedure. The quality of the measures used is crucial.

Secondly, performance changes are predicted based on specified time

lags. If the time lag used is incorrect, the predict ion wi l l  also be

incorrect. Third, the human organization—performance relationship

might change between two measurements of the predictors. If It does,

the equation used to predict performance changes has to be altered .

Fourth , in order to improve predictions, dimensions not part of the

human organization, such as organizational size, could be included

in the prediction equation. If this Is done, however, the effects of

the human organization on performance have to be separated from the

effects of the other variables. Finally, the level of aggregation -—
e.g., individual , work group, department -- for which measurements
should be taken and predictions made has to be decided. When the $00

is used to measure the state of the human organization , predictions

will usually be made at the work group level . Depending on the

organization, however , it might be desirable to aggregate the pre-

dicted performance changes to a more inclusive level . An example

where this is necessary is provided by the present study. In general ,

however , it is probably most useful to retain the work group predictions
until after costing and capitalizing . Differences in the capitalized
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dollar values among work groups can then be compared and the values

can be aggregated to whatever level is desirable.

The first three issues affecting performance predictions --
accuracy of measures, time lag, and variation of predictor-performance

relationships across predictor measurements -- are discussed in more
detail below.

Aoouracy of p erf oisranc. maaauree . The goal of FPTI is to predict

various levels of performance in an organization. The model underlying

the FPTI methodology postulates that key dimensions of the human

organization affect an organization ’s performance and thi s model is

supported by empirical evidence. Thus, the variability in performance

• (the criterion) is partly explained by specified organizational con-

ditions and practices (the predictors). Another portion of the variance

In the cri terion stems from the imperfect reliabil ity of the performance

measures usually available, and this places a limit on the magnitude

of the predictor-criterion relationship that can be observed. Because

of this limit, Bowers and Davenport (1978) reasoned that the observed

relationship between the human organization and performance is likely

to be weaker, not stronger, than the “true” relationship. Thus,

predictions of performance changes may well be conservative.

T~m* Lag. A time lag exists between change in the human organiza —

• tion and the effects of this change on performance (Pecorella & Bowers,

1977). When assigning dollar values to changes in the human

organ izat ion , this time lag must be taken into account. In the research

being reported here, separate prediction equations were developed for

each of several time lag values.

- - A
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The human organi zation (HO) is measured at Time 1. The human
organization consists of climate (C). supervisory leadership (SL),

peer leadership (P1), and satisfaction CS). The scores are related to

monthly performance (P) for perhaps 24 months (P1...P 2,,). An equation
is then developed to predict performance (P) for each month based on

the human organization scores; for example: P12•f(HO)a.40C+.305L+

.2OPL +.50S . Note that the equation for each performance month can be
- 

- 
different. Then we measure the human organization at Time 2 (H0 ).

These scores are entered into each of the equations to predict perfor-

mance for 24 months Into the future (P1...,,). Thus , equation

P12-f(H0) predicts performance one year from now. Time lag is taken

Into account by using separate equations for each performance period.
The same equation used to describe the human organization-performance

relationship originally is used to predict performance due to subsequent

• changes in the human organization.

An additional issue is whether cyclical patterns that affect the
human organization-performance relationship are not visable because of

the measurement timing . Monthly measures of performance are probably

adequate. However, if the predictors are measured once a year whereas

the pattern of changes in the human organization occurs more slowly

or rapidly, the ability to predict performance changes accurately Is

reduced.
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The diagram below shows a hypothetical human organization that

changed during a 12—month period. Yet it was the same at the two

measurement times.

ORGANIZATiON

Survey Survey

Time l  T ime 2
TI ME

The “ unob served” changes in the human organization can cause fluctua-

t ions in performance. These fluctuations would not be predicted

however , because the two survey measurements showed no difference in

the human organization.

Vari a tion aoy’~ ee Pr.d,otor N.aeure msiste . The relationship

between the human organization and performance sometimes changes.

When the r&atfonshlp changes during the time between two measurements

of the predictors, we call it variation across predictor measurements.

• If this occurs , the equations developed to predict performance lose

validi ty for prediction of future performance.

The conception of organizations as open, living systems identifies

some factors which might produce thi s variation across predicto r

measurements. The organization’s environment is one. A sudden downturn
in general, economic conditions could change the relationship between

the state of the human organization and effectiveness simply because

-I
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measured outcomes come to reflect more the economy than anything else.

Seasonal fluctuations in product demand or employee attendance might

influence performance measures with little or no change in the

predictors. To the extent that these external conditions are known, one

may account for them. An example pertinent to the present study is

the use of engineered performance standards to define criterion scores.

These standards are usually defined annual ly and are based on past

performance and anticipated demand for the coming year. Obviously,

demand can be predicted more accurately for the first of the 12 months

than for th. last. Thus performance scores will be less accurate at the

end of the annual period for which standards are computed. If the

predictors are consistently measured at the same time relative to the

definition of the standard, however, this influence will be constant
across predictor measurements . The same approach can be taken with

regard to other seasonal fluctuations, whether thgy arise from sources

internal or external to the system.

Changes across predictor measurements which arise from the internal

dynamics of organizations are of more direct concern here. Given

a relatively stable enviroimsent, organizations may change because of

internal factors. Changes in personnel , particularly at the upper

levels , can have a profound impact. Another potentially powerful

influence would be the Imp lementation of planned , systemic, organ izat ional

change activities . Activities which strongly impact the human system

have a high probability of impacting the relationship of this human

system to the organization ’s effectiveness. For example, if between 

- ~~~~~~ -~ •~~~~• • --
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measurements of the human system , a technological change increases

the task and soclo—emotiona l information available , It is possible that

the time lag in the responsiveness of the total organization to the

human system would be decreased. Thus, the strongest relationship might

be observed at twelve months lag time instead of at 18 months.

Clearly , use of the relationships developed under the old technological

syst em would not accurately describe the new system.

It is possible to divide these different sources of variation

across predictor measurements into two categories: thüse which can be

identified and whose influence on the relationship can be accounted

for in some predictable manner, and those which, while real , are

unaccounted for or unplanned . Research may move some factors from the

latter category to the former, but this is not likely to be the case

for aU possible influences . The very fact that we are predicting

means we cannot know how accurate our predictions are unti l after the

event. This means that we should examine past predictions to develop

means of making better predictions.

Thus , it is important to update the prediction equations con-

tinually. One model for this activity involves (1) regular collection

of performance data. (2) periodic (e.g. ,  annual ) measurement of the

• human organization, and (3) regular updates of prediction equations

which utilize previously collected data . Additiona lly, as an organiza-

tion ’s data set grows, there is opportunity to Improve predictions

through the use of additiona l variables . T~t.s moni toring the predictor-

criterion relationshi p s over time allowi ~n organ ization to understand

_ _ _ _  
- --
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more fully the effect of externa l and Interna l influences on Its

performance, on its human resou rces , and on their relationships .

Step 2: Criterion Chanq~ Valuation

Once changes in performance have been predicted, the value of
these changes must be determined. There are several reasons for

expressing the value in dollars . The dollar is familiar and corron

in the operation of the organization. This not only makes the predictions

more acceptable and understandable to organizational leaders but also

means that standard financial accounting procedures can be applied.

Costs or savings due to changes in the human organization can be

compared to those of changes in other sectors. Cost-benefit analyses

could be conducted. However, even though a measure m ay be highly

significant to the organization , it may not be convertible to dollars .

Operational readiness is an example.

As noted earlier, the value (or cost) of each performance behavior

to the o rganization should not be counted twice . For example , higher

training costs may result from large numbers of new recruits (made

necessary by a low retention rate) or from increased absenteeism in

jobs which require training of even temporary replacements. When

costing retention rate and absenteeism, total training costs must be

broken down and assigned to only one outcome -- retention or absence.

Furthermore, only variable costs. i.e., those that vary directly with

prod’tction or activity level should be included since only they are

affected by employee behavior (Pecorella $ Bowers, l976a ; Mirvi s $

Lawle r, 1977; Davenport, et al., 1977). Fixed costs, which do not

________ ~~ - ______ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..~~~~~~
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change with employee behavior, should be excluded. MIrvis and

- Macy (1976) provided an example of costing performance behaviors

• where variable, fixed, and opportunity costs associated with each

behavior were calculated. The feasibility 0f such a procedure depends

on accounting practice, while its desirability depends on its intended

• use. The illustration of the FPTI methodoloqj~ herein predicts dollar

changes due to changes in the human organization. By definition .

fixed costs do not vary with employee behavior and should therefore

be excluded.

Step 3: Capitalization and Discounting

The completion of the valuation step in value attribution results

in cost changes predicted to occur at specified future times.
• Discounting and capitalihtion are two accounting techniques which may

- 
- be applied to this stream of anticipated income in order to make it

• comparable to other financial information available for decision

making .

Discounting adjusts the magnitude of the predicted cost changes

- to account for their timing . This is done because the pr.w,t m~a ius

of x dollars depends on the time at which the x dollars will be received

• (expended).

The end product of the discounting process is a figure which can

- be used in managerial decision making . For example, ~ company is
considering whether or not to spend $50,000 on an organiz~~i’~~a1 •

- • development project in the next year. If the effect of - that project



~ - -

on the human organization can be estima ted, then anticipated changes in

effectiveness can be computed, costed, and discounted to present value.

The comparison of present value with the cost of the project will

aid in the decision of whether or not to engage in the project.

Similarly, the present values for a variety of proposed organizati onal

• development interventions can be used as a basis of comparison for

• the different interventions .

The term Ncapitalization N has a variety of meanings. Our usage

• corresponds to GutPvnann and Dougall’s (1955) definition:

“ ...capitalization is the process of estimating the
present investment value of a property by dis-
counting to present worth the anticipa ted stream
of future income. Thus, if a certain business
were expected to yield an income of $50,000 per
year perpetually, and 10 percent were judged a
fair rate of return upon an investment of that
sort, then the value of the business would be
$500,000, the result being obtained by the

• capitalization of income.” (p. 76)

In the context of the va1u~ attribution 
process, the “property1

Is the state of the human organization. The “present worth (of) the

• anticipated stream of future income’ is the present value as computed

by the discounting process. Thus, once this present worth has been

computed, selection of a fair rate of return permits its capitalization .

The rate of return selected is a function of current business conditions

as they apply to a particular organization. The accuracy, and

therefore, utility, of the capitalized values depends In part on the

duration of the expected future stream of income. The more known •

about an investment, the more accurate are predictions about duration
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of the income and year to year fluctuations in the amount of i ncome.

As more knowledge i s gained about the impact of investments on the

human organization , it wil l  be possible to estimate their duration

and year to yea r fluctuation.

The Investment values produced by capitalization can be used for
two pur poses. If they are sufficiently accurate, they may be entered

In the financial records of the organization. However, given the

probabilistic nature of the current value method of human resources

accounting , considerable refinement of the predictions will be required

before they can be considered part of the organization ’s official

financial records. The investment value is most useful for making

decisi ons about capita l inves tm ents . The capita lization of the present

values puts them on a par with other ca p i talized values and a l lows
decisions about the investment in the human organization to be con-

sidered in a manner similar to other major investments.

Beyond the issues of duration of expected return and the uses of
investment values , two questions remain. First, are there acceptable

analogs to the dollar metric? This is important because some signifi —
• cant effectiveness indicators cannot be converted to dollars . Second,

does delay add to or detract from the value of a future consequence?

Traditiona l discounting techniques indicate that it does. But the

si tuation for human resources accounting is different.

• t?w rø imia t~ ’~,a i~~ 0,0 4øli~r ~~~~~~~~~~~~~ Information about changes

in the human organization and anticipated changes in performance must

be converted to a form which can be circulated , understood , and used .
This conversion is the role of the “output transducer.” The valuation ,

-—
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discounting, and capitalization procedures of the value attribution
process are instances of output transduction.

In industry , current value HRA calculates in dollar terms because
the dollar Is a familiar and Influential metric. Other metrics are
possible, however. Societal developments suggest that in the years
ahead , “quality of life,” “social responsibility,” or ‘environmental~’
metrics wil l become more prevalent.

In the Navy, however, effectiveness indicators such as operational
readiness are not accurately convertible to dollars . Perhaps units
of rated readiness could instead be used.

The existence of analogs in the milit ary is highly likely. The
difference is that the ties between present and future, investment and
return , opportunities and their cost, have not yet been worked through
for military organizations . Experts in the fields of military

logistics , strategy, tactics, and policy might well provide the
needed guidelines .

Traditional notion8 in Dieoozmting. The whole notion of dis-
counting is customarily Stated In terms of desirable outcomes which
must be awaited and of alternative benefits which must be foregone during
the interim . For example, a company invests in stock with an antici-
pated return of 30 percent in three years. The five percent annual
interest that a savings account would have paid during the three years
Is subtracted from the return, The stock investment Is more lucrative
in the long run but carries more risk.

-
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Does delay add to or detract from the value of a future con-

sequence? In the industrial case where a secure, short-term Investment

exists (i.e., savings accounts), delay does detract from the antici-

pated return in the form of “dollars of interest” foregone In the
interim. Furthermore, dollars are a liquid asset, easily negotiated

and reinvested without affecting their value.

In the case of the Navy, the effects 0f delay are not so clear.

Perhaps an abili ty to realize a substantial increment in readiness ten

years hence adds to, rather than substracts from, its present value.
• • For example, If the Navy is reasonably certain that a readiness increase

of 60 percent five years in the future will result from a program

- 
• begun now, other interim i nvestments may be deemed unnecessary. No

secure, fast— paying investment analogous to a savings account exists in

the Navy setting. Furthermore, readiness units may not be as

negotiable as dollars . Changing development strategies where the human

organization is involved may have major and long-term effects on

readiness that are more recalcitrant then in the industrial setting .

In suninary, the issues surrounding value attribution which have

• been discussed in this chapter highlight the complexity of developing

the FPTI methodology. Many of the problems will not be solved until

attempts are made to develop operating systems, however. The methods

employed to Illustra te the development of such a system are described

in the next three chapters .
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SECTION II :

ESTABLISHING THE HUMAN
ORGANIZATION—PERFORMANCE RELATIONSHIP: PHASE ONE

Phase 1 activities of the FPTI research focus on the nature of

the relationship between the human organization and organizational

effectiveness. Knowledge of this relationship Is necessary before

value attribution can be accomplished. 
-

-
• 

- 

The three chapters in Section II (Chapters 4 to 6) describe the

• data and statistical methods used to investigate the human organiza-

tion—performance relationship, and the results of these analyses.

Chapter 4 addresses the question: Are there relat ionships between
the human organization and organizational performance? Subsequent

analyses required the existence of statistically significant relation-
ships which were, in fact, found.

In Chapter 5 the prediction equations to be used in Phase 2 are

derived, based on Time 1 measurement of the human organization and

several measurements of organizational performance. Several assumptions

underlying the predictive model (such as linearity of the data and the

number of predictors required) are also investigated.

_ _ _ _ _ _ _ _ _ _
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In Chapter 6, the work groups to be included In the value

attribution phase are selected . Issues, such as how to handle missing

data and extreme “performance” scores , are addressed.

Thus, the products of these analyses are (1) equations for

predicting performance changes at each of several times in the future

and (2) defInition of the sample of work groups for whi ch these

predictions will be made.
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CHAPTER 4
THE HUMAN QRGANIZATION—.~PERFORMANC E RELATIO NSH IP

This chapter focuses on the question: Are there significant

relationships between the human organization and organizational

effectiveness? Establishing the existence of relationships is

a pre-condition for further development of the current value HRA

methodology. The data sources, measures, and analyses are des-

cribed below.

Data Sources
Between 1966 and 1970 data on organizational functioning and

performance were collected from several industrial organizations

as part of the Michigan Inter—Company Longitudinal Study (ICLS).*

Out of six potentially useful data sets from this study, f ive met

the cr i ter ia necessary for Inclus ion In the present research:
at least two collections of comparable human organ-
ization data with measures of sufficient reliability ;

organizatIonal performance measurements across time
with each performance period displaying sufficient
internal consistency;

*The objectives, procedures, and results of ZCLS have been des-
cribed by Likert, et al. (1969) and Bowers (1971; 1973),
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relationships between organizational functioning
and performance measures which were not distorted
(i.e., directionally inappropriate or very low in
magnitude) due to such factors as wild variation in
performance scores across time.

Data meeting these criteria were available from a polyvinyl

chloride plant (Organization I), two assembly plants of a large,

multi—location manufacturing com pany (Organization IV), a large

oil refinery (Organization III), an aluminum extrusion mill

(Organ ization IV), and three paper and cellophane mills of another

mul ti-location company (Organization VI).

• Measures of Organizational Functioni~~
ICLS was begun in order to make feasible the systemat ic

i nvestigation of relationships between th. human organization and

- • performance levels of organizational units. The Survey of Organi-

zations questionnaire (500), a machine—scored, standardized instru-

ment was developed as an integral part of this program. The

questionnaire was needed to col lec t comparable data from diverse
• organizational sites. The first version of the ~~ was completed

in 1966. Whil e modifications have since been made, most of the
“core” measures remai ned consistent across the ICLS sites.

In Its current edi tion, the $00 inc ludes 124 items focusing

on various aspects of the work setting. Six items focus on in—

dividual demographic characteristics. Thirty-seven additional spaces

are provided for supplementary questions tailored to a particular

organization or study, Responses to most i tems regarding the work
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setting are recorded on a five— point extent scale ranging from

(1) “to a very little extent” to (5) “to a very great extent.”

A descripti on of the instr ument together wi th stat istical in-

formation regarding the validi ty and reliability of its component

elements is provided by Taylor and Bowers (1972) in the questionnaire

manual.

Four key dimensions of organizationa l function ing were measured

by the S00: Organizational Clima te, Supervisory Leadership, Peer

Leadership, and Satisfact ion .* Organiaatioiial Climate ref ers to

the organi zation—wide conditions, policies, and prac tices within

which each work group operates. These conditio ns and practices

are created for a work group by other groups, especially those

above It in the organizational hiera rc hy . Climate conditions

set bounds on what does and can go on within any work group.

Aspects of climate can help or hinder conditions within groups.

Supervisory Leadership comprises interpersonal and task-

related behaviors by supervisors as viewed by their subordinates.

P eer Leadership comprises interpersonal and task-related behaviors

by work group members toward each other. Satiefa o tion measures

whether group members are satisfied wi th economic and related

rewards, the inrediate supervisor, the organization as a sys tem.

the job as a whole, compatibili ty with fellow work group members,

and present and future progress within the organizatIon.

*Two additional dimensions -- Group Process and Goal Integration
-- are currently measured by the S00. However, these measures
were not available for all the organizational sites in the present
sample and were therefore excluded from all analyses.

—- —
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In Its current ver sion , 15 major indexes from the SOO

measure these four dimensions of organizational functioning. In

the present research, two climate indexes (Technological Readiness

6 Lower Level Influence) were elimi nated due to unsatisfactory

reliability (alpha ) coefficients displayed in Organizations I
through IV. Thus, 13 key $00 indexes were the measures of

organizational functioning. Brief descriptions of these indexes

are provided In Table 1.

The $00 was a~ninIstered at least twice to the five or-

ganIzatlons. The time between survey ac~iinistrations was about

12 months. The reliabili ty (i.e., Internal consistency) of the

survey indexes was quite high (See Appendix A).

Measur es of Org anizational Performa nce
Two measures of performance were included in the data file:

I. Total Variable Expense (TVE). A measure of productivity
defined by the ratio of actual performance to scheduled
or standard performance.

• 2. Absenteeism (ABS). A measure of total absence defined
by a ratio of observed absence to scheduled work days.

Monthly TVE and ABS measures were availabl e for two different

subsets of the five organizations (See Table B—l in Appendi x B

for definitions of the measures in each site,)

Imputation. In order to relate the human organization to
- • performance both variables must be measured at the same level of

aggregation. In this study, performance (both TVE & ABS) was

measured at the cost center level , where a cost center was the
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Table 1

CR11 ICAL INDEX ES

OF THE SURVE OURGAHIzAJJ~I1

Or~snIzational Climat !
Decision Making Practices -• the manner in which decisions are made in the
system whether the3’ are ma de effective ly ,  made at the right ‘evel, and
based upois all of the aviltible information.

Cc~~nication Flow the v~tent to which information flows freely i~ alld~r,ctions (upward , downward, m d  laterally) through the organization.

Motivationil Conditions -- the extent to which conditions (people, policies,
and procedures) in the organization encourage or discourage •ffettive work.

Htjnan Resources Primacy -- the exten t to which th. c l imate . it ~ fl.cted lvi
the organizat ion ’s practic es , is one which asserts that people are among
the organization s most important assets.

~~~~ isor~~~~~~shi

Supervisory Support -- the behavior of a supervisor toward a subordi nate
which serves to inc rease the subordinate’s feeling of personal worth.

Supervisory Work Facilitation -- behavior on the part of supervisors Which
removes obstacles which hinder successful task completion, or positively.
which provides the means necessary for successfu l performance.

Supervisory Coal Emphasis —. behavior which generates ent~isiitm (n~~pressure) for achieving excellent perforr~ance levels.

• Supervisory Tram Building -- behavior which encourages suborduiates to
• develop mutually satisfying Interpersonal relationships.

• Peer t.ead.rS MI
Peer Support - -  behavior of subordinates, directed toward one another, which
enhances each member ’s feeling of personal worth.

Peer Work Facilitation -- behavior which removes roadblocks to doing a good
Job.

Peer Goal Emphasis -- behavior on the part of subordinates which ‘~timulatesenthusiasm for doing a good Job.

Peer Team Building -. behavior of sut~ordinates toward one another whichencourages the development of close , cooperative working relationships.

5~~isIact1on -. a measure of general satisfaction made up of items tapping satis-
faction with pay, with the su~’ervi sor , with co-workers (peers), with the
organization , with advancement opportunities, and with the Job itself.
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smallest unit for which production cost and absence figures were

provided. Each cost center included at least one, and usually

severa l , work groups. Human organization characteristics (13 500

indexes ) were measured a t the work group level . Thus, either

the average of the work group $00 scores had to be assigned to

the appropriate cost center, or cost center performance scores
• has to be assigned (i.e., Imputed) to all component work groups.

Performing ana lyses at the cost center level was not feasible

because this would have reduced the number of cases below the

number required for the analyses. For this reason, the latter

alternative. Imputation , was chosen. Imputation provided a large

N, equal to the number of work groups, for analysis. However, it

also reduced performance variance by creating an artificially

large number of Identical scores. Thus, it placed a conservative

limit on the size of the observed S00-performance relationship.
• Performance periods. It was desirable that the performance

• measures not reflect mi nor month-to-month fluctuation while still

being capable of showing significant changes. The decision was

made to group consecutive months into periods to maximize the

consistency of the performance measure within each period.

A non-metric technique called Smallest Space Analysis (SSA)

was used to determine the performance months to be Included In eac h
performance period for each organization. SSA takes as Input

measures of similarity or dissimilari ty among some set of variables .

The measure of similarity used in the present study was the Pearson

product-moment correlation coeficient. Implications of defining

performance periods using this measure are discussed as a utili-

zation Issue In Chapter 9. 

•~
_ - -~ -• •  --- • - -c-—.— •~~~~~~~~~~~~~~~~~~~~
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A work group’s performance score for a period was the average

• • of its scores for the months composing that period. Both the

performance periods and months were labeled in terms of their

dista nce from the SQO acMiinistration. For example, the third

month after the first ~QQ acbninistration was month T
~
+3. Periods

were roughly comparable across organizations with regard to time

since the ~Q2~ acininistration: Almost all periods included six

or fewer months. The periods were labeled alphabetically. Some

• longer periods were assigned ~ o labels so as to maintain more

similar labels across organizations. A sumnary of the months

included in each performance period by organization (Tables 8—2

& B-3) and measures of the internal consistency of the periods

(Table 8-4) is presented in Appendix B.

Table 2 shows the organizations that provided IVE and ABS

data for each period. As the Table shows, absence data were avail-

able from at least three organizations for Periods B through H.

For Periods A , I, and 3, there were data from only one organization.

Nevertheless, the absence data were quite complete through period

H.

• VIE data were available from at least two organizations for

Periods A , C—E , and I. For all remaining periods, only Organiza-

tion VI provided lYE data.

- -—--- — - . -~ 
- --
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ANALYSES

Two research questions were the main focus of analyses reported

in this section: -

(1) Is there a multivar late relationship between the human
organization and performance that is stable across
sub—samples of a given population?

(2) How strong is the relationship and what is the time lag
between human organization characteristics and their
maximum impact on the organization a s performance?

To test the first question, the entire array of work groups

was split i nto two random sub—samples . Multiple regressions were

performed on each sub-sample and then the regressions were double

cross-validated . More specifically, performance measures for the

organizations were converted to standard scores based on each organi-

zation ’s score distribution for a particular period. The separate

organizational files were then merged. Thus , the data were combined

to represent one hypothetical organization. Next , the total sample

of groups was split into two sub-samples by randomly assigning the

groups. Each sub—sample was submitted to multiple regression pro-

cedures which predicted performance from survey scores. The regression

weights derived from each sub-sample were applied to the other

sub-sample, the performance scores again predicted, and these second

predictions correlated with the original performance scores. This

• procedure, ‘ double cross-validation ,” was performed for each performance

period and served as a rigorous test of the generalizability and

stability of the observed relationships .

The second step was to exami ne the strength of the relation-

ships across time. To do this , multi ple regressions were performed
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for each performance period using the entire sample. the same set

of anal ys es was performed using each wave of SQO data .

S~~bi]jty .j4 Ge trj!jji~ilit y of th~ n~~rQ.ni1ttjoI- formance

The double cross-validation procedure described above was

applied using the ~~ in dexes as predictors of (1) total variable

expense and (2) absenc.e. Ana lyses were conducted for each of the

two waves of S00 data. The multiple regressions and cross—vali-

dation statistics for th. two random sub-samples are reported in

Appendix C (Tables C-I to C-4). Periods A through J were cross-

val idated for ABS. In the cases of lYE , however , Periods 0, H,

• and J to S included data only from Organization VI. Therefore,
the cross-validation procedures were not appli ed in these periods.

W,~t’e I :~~ ‘ l1~r~i. The results were encouraqing for both

performance measures. First of all, a number of the sub-sample

regression coefficients were moderately high and statistically

significant: the coefficients for WE ranged from .24 to .78 and

50% (seven Out of 14) of them were significant beyond the .05

level (See Tab le C-l). For 86~ (six nut of seven ) of the lYE

performance periods tested, at least one sub-sample produced a

statistically significant regression coefficient. The cross-

val idation correlations for both sub-samples reached acceptable

l evels (p~.O7) for 711 of the lYE periods testod (i.e., for all

periods except F A I).

The coefficients for ABS ranged from .13 to .5R~ 65% (13 out

of 20) of these were significant beyond the .05 level (See Table

C-?). For HM (eight out of ten) of the ABS performanc, periods ,

at least one sub-sampl e regression coefficient w s  statistical ly

significant (p~.05). Th. cross-validation i orrelations were 

___a~. .‘~~_—~~~~—.--— ‘— .— -.. _ - .~~—~~————-- -~~~~~~ p - ~~~~~~~~~~ ~L~— -— ..aial~~
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significant (p,~c .0l ) for both sub—samples in 70% of the periods

(1..., for *11 periods except 0, E, & F). In Period F, the

correlation for one sub—sample reached significance (p’c .Ol),

but not th. other (p’c.lO).

These results suggested that the human organization character-

istics measured at lIme 1 were significantly related to performance

and that the obtained relationships were general izable to other

groups in the same population.

*zU. I .svo DtICri. Parallel analyses were conducted to

investigate the stability of the human organization— performance

relationship using Wave 2 500 data. That is Wave 2 ~ scores

were correlated with performance Periods A-S . The second acininis-

tration of the S00 followed the first by about one year. Thus,

periods A-6 real ly represent historical conditions when correlated

with Wave 2 S00.
Tables C-3 and C-4 (In Appendix C) report the multiple re-

gression and cross—validation statistics for VIE and ABS for two

random sub—samples. The results were generally weaker (for rYE)

than thnse obtained using Wave 1 S00 data. Few of the sub-sample

regressions were statistically significant (pc .05): th. sub—sample

regression coefficients ranged from .23 to .56; 28% (four out of 14)

were significant (See Table C—3 ) . Th. cross—val idation r ’ s

were significant on ly in Periods 0 and F.

The results for ABS were higher (6 more often significant).

The sub-sample regression coefficients ranged from .28 to .66;

65% (13 out of 20) of thsn were significant. For nine out of ten

ABS perform ance periods at least one sub-sample regression coefficient

•~~~~-~~- - ~~ ——- -— --..- -~~ - - .   --— -—_____
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was statistically significant. The cross -validation correla tions
were significant for 60% (SiX out of ten) of the ABS performance

periods. Thus, the results using Wave 2 500 data as predictors

of ABS were similar in magnitude to the resul ts using Wave 1 S00

data .

Strength of the Human Organization-Performance Relat ion~~j~
To assess the strength of the relationship between the S00

predictors and the performance measures (ABS & lYE), multipl e
regressions were performed for each performance period using the

entire array of data. As before, the analyses were done for each
wave of S00 data. The results are shown in Tables C-S through
C-8 (See Appendix C). With Wave 1 500 data as predictors of lYE ,

the coefficients ranged from .27 to .70; 37% (seven Out of 19) of
them were significant. The significant regressions were con-

centra ted in early periods where the number of cases in each

period was higher, Sinc e Periods 0 , H, and J to S Included data
only from Organization VI, the N’ s were substantially reduced in
these later periods. The N’s during these periods ranged from 56

to 159, as compared to N’ s ringing from 130 to 526 in the earlier
periods. Since the N affects the size of the regression coefficient
required to attain significance, this reduction in N was an Im-

portent factor. Only 16% (three out of 19) of the lYE coefficients
were significant using Wave 2 500 data.

The absence data were more complete in terms of the number

of work groups in each period. For Wave 1 S00 data, the coefficients

_ _  ~~-
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ranged from .20 to .53; 80% (eight out of tin) of the coefficients

were statistica lly significant , For Wave 2 ~~ data , the regression

coefficients ranged from .28 to .59; 90% reached significance. Thus,

th. relationships were stronger (in terms of statistical significance)

for absence then for total variable expense.
However, relationships also existed between the humin organiza-

tion and total variable expense in greater proportion then would

be expected by chance.

Inv,st,~~tion of T Imq Lao

In this stedy, th. nature of the human organization performance

relationship was investigated using correlational techniques,

ma inly .u)t1pl~ regression. The assumption made is that the

relationship is a causa l one, i.e., that the state of thi human

organintion i~~scts organi zational performance. Under this

approach, the time when the human organization makes Its strongest

Impact is indicated by the highest multiple regression coefficient.

The expec ted pat tern of human ~rganIzat1on .—.perfornence

relationships was th, one shown in FIgure 2. Th• hypothetical

pattern illustrates two types of effects of the human organization

on performance: concurrent and pr,dictive. Concurrent effects are

found at the same time the characteristics measured by the ~ exist.Predictive effects appear at some future time, probably several

months following the survey a~~inistration. The predictive effects

were expec ted to be stronger (as evidenced by higher multipl e R’s)

then the concurrent effec ts. Th is expec tation reflected our

emphasis on TMtlme 119N as an important moderating Influence on the

human organization-performance relationship ,

- 
~~~~~~~~-~~‘ ~~~~~~ 
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As described bef ore , sepa rate regressions were computed for
each performance period in order to Investigate the pattern of

relationships across time. Performance periods were defined for
each organization, based on the inter—relationships of monthly

performance across cost-centers (see pages 40-41). This method

resulted, in several cases , In performance periods of different

lengths across the five organizations. In order to investigate the
time lag operating however, It was important that periods of equal
length across all organizations be examined. Thus, five M spans~
were defined which equalized the time periods covered across

organizations.
The periods included in each span for both lYE and ABS are

indicated in Tables 3 (Wave 1 S00) and 4 (Wave 2 SO0). * Also
shown are the mean multiple regression coefficients for the

periods included in each span. The resul ts are discussed below

• for each wave of 500 data.

The first survey a~nin1stration took place between Spans I
and 2. SInce an earlier Investigation (Taylor & Bowers, 1972)

indicated that th. survey scores reflect the work situation as
it exists currently and up to six months prior to the survey measure-
mint, Span 1 was considered to reflect concurrent effec ts of the human
orgsnization. Spans 2 to 5 showed predictive effects.

*5~~ changes In span definitions were made for this final report as
a result of a re-examination of the months included in each period for
each organization.
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The pattern of observed relationships followed the expected

pattern quite closely for both absence and total variable expense
(See Table 3). The concurrent effects, shown by the mean regression

coefficients for Span 1 , were moderate (Mean R • .39 for NE,

.37 for ABS). Predictive effects appear to have been strongest in

Span 3 (Mean R • .48 for rYE, .46 for ABS). After Span 3. the

average regression coefficients for NE decline. Unfortunately, no

absence date were available beyond Span 3. Also the mean coeff 1-

cients for lYE in Spans 3 to 5 should be interpreted cautiously

since several of the regression coefficients comprising these values

were not statistically significant. As stated before, data for

Spans 4 and 5 came only from Organization VI.

In spite of these l imitations however, the results were very
similar for lYE and ABS In terms of the both magnItude and the
pattern of coefficients. The indication Is that the t ime lag (be..

tween the state of the human organization and its strongest Impact

on performance) was approximately nine to 18 months. Due to the

nature of the performance periods in the pre sent study, the exact
point (I.e., month) of maximum Impact can not be Identified .

Wave 2 SC%)ckzt~z. The second survey a~ninistration took place

duri ng Span 3. Thus, Spans 2a and 3 were considered to reflect

concurrent effects. Spans 4 and 5 showed predictive effects. Span

1 and 2 showed relationships resulti ng from the effects of social
system properties that existed the previous year.

The mean regression coefficients for each span are shown in

Table 4. The results for NE are difficult to Interpret in this case,

• - - —~~~~~~~~—~~~—-. - --~~.- -~~~~-~~~ -—--- --~~~--
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because so few (only 16%) of the performance period R’ s were

significant originally. The results for absence are stro nger

although they are not exactly what was expected. The regression

coefficients for Spans 1 and 2 (measuring absence rates occurring
before the S00 measurement) were as strong or s tronger than the

results for Spans 2a and 3 (measuring absence rates occurring

concurrently with the S00 measurement). Absence data did not cx—

tend far enough to see predictive effects, using Wave 2 500 date.

Possible interpretations of this unexpected finding are offered

in the next section.

Comparisons Between Results for Wave 1 and 2 S® Data

Figures 3 and 4 portray In graph form the relationship between

the Survey of Organizations indexes and performance (i.e., lYE &

ABS) for several time spans. The mean regression coefficients

obtained with Wave 1 and Wave 2 of the survey date are plotted.

The results for lYE are fairly straightforward (See Figure 3).

The relationships for Wave 2 S0O data follow the same pattern as

those for Wave 1, but at a slightly lower level . This “shadow

effect’ of Wave 2 data probably refl ects a human organization

measured by Wave 2 500 date which was similar to that in the Wave 1

data. Similar $00 scores would result in similar multiple correlation

coefficients . Weaker relationships were expec ted with Wave 2 500

da ta, especially in earlier Spans. This would indicate that the

human organi zation was affecting performance, and not the other way

around.
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Figure 3

Relationships Between $00 and IVE across Time:

Comparisons Between SAO Waves 1 and 2
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.45
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.25 _________________________________________________________

Span 1 Span 2 Span 3 Span 4 Span 5

Wave 1 Wave 2
S® 500
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The results for absence were different (See Figure 4). In

Spans 2a and 3, the human organization-performance relationships

were stronger for Wave 1 than Wave 2 S00 scores. This was expected.

However, for Spans 1 and 2, the mean regress ion coeffic ients were
higher with Wave 2 SO0 data as predictors than wi th Wave 1 data.

This pattern of relationships suggested ‘reverse causat ion; ” tha t

is, that the state of the human organization was in part the result

of (i.e., a response to) the absence rate in previous months, as

wel l as the cause of the absence rate in subsequent months.

SUt’V4ARY

Four concepts were required to explain the data. First there

were concurrent effects, significant relationships to performance

contemporaneous to the organizational conditions measured by the

survey. Second, there were predictive effects, significant re-

lationships to performance several months after the survey measure-

ment. The predictive effects reflected the existence of time lag.

Third, there was a shadow effect, similar patterns of relationships

for different survey measurements attributable to the persistence

of some social system characteristics across time. Fourth, there

was reciprocal causation, the finding that, in this case, absence,
may be a cause as wel l as an effect of organizational conditions.

The shortcomings of the present analyses centered around the

absolute magnitude of the obtained coefficients. They explained

no more than 25 percent of the var iance in performance among cost
centerS. Several facets of our procedure such as imputatIon and
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Figure 4

Relationships Between S00 and ABS across Time:

Comparisons Between 500 Waves 1 and 2
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Mu1~~~ e R 
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standardization of performance scores removed or excluded potentially

relevant criterion variance. A much higher portion of performance

variance would be accounted for if those additional portions were

Included In our criterion measures.

In this context, the pattern of obtained relationships was

reassuring. Statistically significant relationships were obtained

In proportions far outweighing chance. Using Wave 1 survey data

to predict total variable expense, coefficients were obtained which

range from .27 to .70. Similar predictions to absence rate

yielded a range of coefficients from .20 to .53. Predictions using

Wave 2 survey data produced equally strong coefficients for absence,

but weaker ones for NE.

• Lag time estimates both confirmed and expanded our expectations.

While the differences between coefficients were not tested for

statistical significance, the rIse and fall in obtained relation—

ships were similar to those depicted in the hypothetical example.

The highest coefficients appeared nine to 18 months after the

— S0O Wave 1 measurement for both performance measures.

On the basis of the findings therefore, three basic require-

ments for constructing future performance trend indicators —— a

current value approach to human resources accounting —— have been

met:

1. Key dimensions of the human organization have been
identified and accurate measurements obtained.

2. Reliable, val id indicators of organizational effectiveness
have been obtained and refined.

3. RelatIonships between key dimensions of the human organiza—
tion and performance have been established.

- - - - - - - -
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CHAPTER 5

DEVELOPMENT OF THE
FUTURE PERFORMANCE TREND INDICATORS

Forecasting performance requires a statistical model for calculating

the amount and timing of performance changes. The present model is

based on the human organization-performance relationship and observed

change In organizational conditions . In this chapter. the adequacy of

the FPTI model Is investigated and the equations for predicting perfor-

mance changes are derived .

The human organization-performance relationship was described in

Chapter 4. The predictor variables were measured at one point in time

(Ta) and the criterion vari ables at several subsequent points in time

(T0+l , T~+2,. - ..T0+k). The predictor and criterion variables were

correlated using linear multiple regression. A separate regression

for each value of k (months since the predictors were measured) was

performed to take account of time lag. Organizational conditions

were then measured at some time subsequent to T0, say T
~
. In the present

model the organizational conditions at T0 and T~ are used to predict
the performance at times T~+k.

~~~~
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1

Multivariate Model

Likert (1973) presented the statistical methodology for relating

a single measure of the human organization to a measure of organizational

effectiveness. Briefly, this consisted of (‘I) computing the Pearson

product moment correlation between the measures. (2) convertIng both

to standard scores , (3) multiplying the standard score change in the

predictor measure by the correlation coefficient, which provided the

predicted standard score change in the cost measure. This change was

then converted to raw score form by multiplyi ng it by the standard

deviation of the criterion scores.

In the case where performance Is related to one predictor at a
time, as In Llkert’ s (1973) univariate case, standard scores make the
strength of the predictor-criterion relationship more evident. This

is because the regression weight for the predictor equals the correlation

between the predictor and the criterion. In a multivariate situation ,

however, conversion to standard scores does not generally have this
advantage.* Because of the data used in this study, standardizing was

necessary, but this may not always be the case. This issue is discussed

further in the next section.

The multivariate methodology follows directly from the univariate

case. Assuming that all variables and parameters represent their

multivarlate (matrix) counterparts we have the mathematical formulas

shown in Table 5.

‘In the multlvariate case, the regress ion weight for each predictor
does not equal the correlation coefficient unless all predictors
are orthogonal (Gordon, 1968; Linn , Werts, & Tucker . 1971).

_ _ _ _ _  ~~~~~ - - - ~~~~ -- -~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Table 5

MATHEMAT I CAL FORMULA FOR

FORECASTING PERFORMANCE CHANGES

X • human organization predictor score at time 1

• human o rganization predictor score at time 2

Y — actual criterion score at time 1

V • predicted V score

B0 • regression constant

B~ • regressIon weight for X

~V • predicted change in performance

V • B0+BX (1)

t,V — r-v • 8~+B x - (60+Bx) (2) —

Assuming B -  B and B~ • B0 then:

t~V • B(X -X) • BAX (3)



L iuation (1) gives the estimated value of V based on the linear

relatIonshik between V and X. Equation (2) computes the predicted

change in p rformence. The assumptions B 5  and B-B 0 require that

the predictor criterion relationship be the same at T0+k as it is at

T +k. If the relationship is not the same, “variation’ across predictor
measurements has occurred . The problems resulting from such variation

were discus sed in Chapter 3. BasIcally, however , this assumption would

i nvalidate the original predictor equations.

Equation (3) states that the predicted change in the criterion

(AY) equals the regression weight (B) multiplied by the change In pre-

dictor (AX), for all predictors.’

Requirements of the Multivariate Model

In order to apply the multivariate model , three requirements had

• to be met. Firs t , data from five organizations were combined and
thus measures of the predictors and cri teria had to be comparable across

organizations. Second, it was necessary that the data be linear.

ThIrd, it was necessary that the error terms be normally distributed .**

c~it.r-~on Sta,~dardization. The TVE and ABS measures for each

organization have been described in Appendix B. The measures are very

s imi lar across the organizations . However , the different bases from

which the measures were constructed indicate that they were not directly

*AX is a ~.hav~ge e~oro , the difference between two measurements of the
same attribute taken at different points in time . For a discussion of
the issues and problems surrounding change scores, see Appendix D.

“While a normal distribution of error terms is not necessary for
f i tt ing the model , most of the classical techniques for testing
hypotheses related to the model depend on the accuracy of th is
assumption .
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comparable (e.g., for TVE the base was budgeted man hours for Organiza-

tion II versus total scheduled work days for Organization III). In

order to combine the cross-organizational data, therefore, each
organization’s scores were standardized. This transformed the raw

scores to “z scores’ and elimina ted the measurement uni ts. It also

gave all the measures equal means (~—0) and standard deviations

(50—1). After this transformation, called standardization, the data

for the five organizations could be merged.

The calculation of the human organization-performance relation-

ship described in Chapter 4 standardized each organization ’s data wi thin

each performance period. Standardizing ~~thin assumes that score dis-

tributions are different across performance periods. Where the perfor-

mance scores of two periods are actually part of the same distribution ,

standardization withi n provides results identical to standardization

a~roea those per iods, except for the effects of sampling error on the

mean and the standard deviations . Thus, standardization within was

chosen as more appropriate for the cross-validation procedures

(Pecorella & Bowers, 1977).

However, computation of the current value of future performance

(i.e., value attribution) requires that predicted changes in performance

made in standard sco res be reconverted to raw scores . If the scores

are standardized within periods, a different transformation is required

for each period-organization cell. No transformation is possible for

• period-organization cells wi th missing data. There were 30 such

period—organization cells in our data.

— - - ~~~~~~ - - -- — ~~~~~~~~~~~~~~~~~~~~~~ •~~~~~— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~•~~~- - ~~~~~
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Standardization d01008 periods results In a single transformation

for each organization. Thus, predicted standard scores can be converted

to predicted raw scores regardless of whether data was originally

available for a given cell. The problem of missing data necessitated

standardization of criterion data across periods for the value attribu-

tion phase. Thus, the performance data wf.re re-standardized across

performance periods. The shift In standardization scheme changed

the multiple R’ s because more than one organization’s data were merged.

(Sea Davenport , at al. , 1977, pp. 20-25 for a detailed discussIon ) .

Table 6 shows, that in the present study, standardizing across periods

produced slightly higher R’ s.

-~ In conclusion, it should be noted that the entire standardization

issue is more an artifact of combining data from different organizations

in this study then it Is a feature of the FPTI method Itself . The

analog of NE for any single organi zation might be comparable across

organizational units. If the measures varied across units, standardizing

within each performance period would be preferable unless, as in the

present study, situational constraints preclude it.

Linearity. The multivariate model used to predict performance

changas assumes linearity. The linearity of the data have been tested

by three procedures : eta’ (Pecorella $ Bowers, 1977), plots of the

residuals versus predicted va lues, and plots of the residuals against

each of the 13 500 indexes (Davenport et al., 1977). All three

procedures supported our assumption of lineari ty.

- ~~— - - --------- - --
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Error Distribution. The distributIons of the error terms were

investigated by graphing the frequency distributions of the residuals.

A selected group of histograms, presented in Appendix E, suggested

that the error terms were normally distr ibuted . (For the complete set

of histograms, see Davenport et al., 1977.)

Characteristics of the Model

Having chosen the statistical methodology and found no violations

of the requisite assumptions, the variables and scores to be included

in the prediction equations were selected. Three issues were relevant.

First, should all 13 SO0 Indexes be included as predictors? Second,

were there variables not part of the human organization (e.g.,

organizational size) that would improve predictions of performance If

Included as moderating variables in the equations? Th1rd~ should
scores that were deviant from the bulk of the data be retained or

eliminated?
Predictor Variables. There are three categories of organizational

variables that could potentially be used to predict performance:

(1) human organization characteristics measured by the 500; (2) human

organization characteristics not measured by the 500. such as reward

systems, job design, and structure; and (3) other variables descriptive

of the organization that are not part of the human organization, such

as size and technology. Future Performance Trend Indicator equations
should include only human organization predictors. An organi zation

might want to use predictors from category (2) above. As long as these

measures are valid and reliable and affect the organization ’s effectiveness,
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they can be used in current value HRA . The goal when developing

an accounting system of this kind is to select the set of human

organization variables that predict performance best. The number

of predictors In the equation affects the N and multiple R required

for statistical significance, however. The predictors included also

affect the accuracy of the multiple R and of the B weight, if the

significant predictors are multi -collinear with non-significant ones.

Therefore, variables that do not add predictive strength should not

be included .

The possibility of using a subset of the 13 500 predictor variable—

In this study was explored using a backward regression technique. The

backward regression technique begins with all 13 predictor variables

and then eliminates those with little or no predictive value. This

elimination process continues unti l only variables with a predetermined

level of predictive strength remain. If a predictor is continually

omitted across performance periods , it would be omItted from the final

model .

This technique was applied to a sample of performance periods

covering the entire time span. There were no variables omitted in all

instances , while all variables were el iminated at least once. Thus,

there was insufficient evidence for removing any subset of variables

from the model . Analyses In the future might show that the predictive

power of the variables varies with time lag. For example, peer leader-

ship indexes might predict performance best at Time 1 whIle climate

indexes might predict best at Time 4. Further research is needed to

investigate this possibility. For the present study, however, all 13

S00 indexes were included in the model (Davenport, et al., 1977). 

-
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Modifier variable.. It is possible that certain variables outside

the causal model modIfy the relationship between the 500 indexes and

performance. Organi zationa l size and labor vs. capital intensiveness

were two potential modifiers . Modifier variables can be Included in
the model by (1) computing separate FPTI equations for different values

of the modifiers or by (2) including the modifiers as interaction

variables in the model. Time lag was included as a modifier variable
using the first method.

Inclusion of modifiers in the FPTI equat ions was beyond the
intended scope of this study. For example, if size were Included in
the model , change in the organization’s performance due to size (or

the interaction of size and some S00 variable) would have to be

partialed out (removed) so that predicted change would be attributed

only to changes in the SQO indexes. The date available for these

analyses do not meet the requirements for these procedures, especIally

in terms of the number of cases required.

Nevertheless , to explore potential modifiers, a series of regressions
were performed to test the explanatory power of these two vari ables

• (Davenport , et al., 1977). Both size and capi tal intensity significantly
improved predictions of performance. Which one added more to the model
varied with the time lag and the organizations in a given period.

Outliers . When there are performance scores that deviate from
• the rest of the data set, a decis ion to retain or eliminate those scores

must be made. Plots of the residuals revealed some extreme values
(defined as values in excess of 3.5). No systematIc variations , such
as the same cost center over time, were found. Regressions were performed

- - - - 
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including and excludi ng the outliers. As statistical theory predicts,
the extreme values had stro ng leverage In fitting the regression model
to the data and therefore, distorted the results. Since the deviant

scores were thought to result from inaccuracy in reporting or recording

the data, the outliers were subsequently removed from the analyses.

Twenty score s were deleted whose scores exceeded 3.5 (see Davenport,

et al., l977).~
Deletion of outliers increased the relation%hlp between the 500 and

the criteria slightly (see Appendix F). To avoid fur ther alteration

the performance scores were not re-standardized after the data were
deleted.

4.In all periods except ABS-D, only one cost center ’s score was eliminated.
For ABS period D, two were deleted.

I

J
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CONCLUSIONS

The result of these analyses is the FPTI equations for use in the

value attributIon phase. Table 7 s~amarIzes the characteristics (N,R,p)

of the FPTI equations. Tables 8 and 9 list the weights (B0, B~, B,,. ..B1,)

for lYE and ABS. These statistics will be used to predict changes in

future performance. They express the predictive power of each S00

in the presence of the other indexes . Table 10 presents the number
- 

• 
of work groups from each organization with $00 scores were available

for two measurement times (T0 & T~) and with performance scores

(excluding outliers) ava i lable for at least one performance period.

Thus , the FPTI equations represented in Tables 8 and 9 will be applied

to 500 change scores for the work groups in Table 10. The predicted

changes in performance will then be converted to dollars and discounted

to present value.



- ,~- -~~~~~~ — — - ——--- — —~ -~~~~~~---- --—- -—--~~~~~-—~ --~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •—~——~ .J -

~~~

71

(.4

‘.0 ‘.0 —
— 0 CM 0 — ‘0 U~ 0(.4

~~I- (0 U~ U) CM (0 C’)
0
LU
(A

U.
C ’ ) . .

LU

1’. — CM N. — ‘~~ Q —(A LU LU ~~ CM 0 LA LU C” C” 0
QJ (A >. . .

I-

U) — . 0 0
I- 0 0 CM 0 0 CM ~~ —U) . . —

E
0.

~~ 

~~~~~~~~~~~~~~~

L



___________ ____________  _________  - —

72

CM 0 CM ~~ C” 0. CM ‘0 U) ‘0 ‘0 F”.
(‘4 C” U) ‘0 CM 0’ C” P.. . 0 U) F’. ~~
~~ C” C” U’ 0 a CM U) CM ‘0 C” U) ‘0
F’. F’. ~~ C) C) U’ I’. F’. U) CU C) I’.

— U ) ( .) o . - 0 C ” . - U , 0 C M 0
, ,

~ I’ I I~ 
‘ I~ I

•

~~ F’. — C” CM P.. ‘0 a ‘0 a’ CM ‘0
C” ‘0 U ~0 0) 0 ‘0 U’ C) U) IS’.
IC’ C-. ‘0 C” U U CM It. ..- U) C”
O 0. 04 0~ 0’ U .- C” .- CM F- U)

~~
, , I ~

• 
I

— ‘0 0 10 I~ C) U) U) 0 0’ U .- ‘0 CM
O .- ‘0 10 0 U 0’ Os C-. ‘0 CM CM a’CM U U) a’ 10 a’ U P.. 0’ U ‘0 —
— 0’ CM U ‘0 ‘0 It. U 0’ C” ‘0 CM 0 U)

(0 F’. CM 
• 0 0 0 ’ -  CM 0 0 CM

,• ,• ,. ,. • . ,. ,. .

a’ F’. CM ‘0 0 0 C” 04 ‘0 CM ‘0 o~ U I’..
C” 0. (‘4 ‘.0 U CM CM U 0’ F.. U C” F’.R — C” U) 0, CU — 0, P.. 0 CM ‘0 CO U

I., C” U 0 IA U) CM P.. .- U 0’

• 

~~~~~~~~~
‘0 C” C) Q5 P.. U C) 0’ CM ‘.0 ‘0

• IS U CM ‘0 CM ‘.0 0 — CM ID ID U) 0. IA
• .j ~~~~~W

B . I I I I I I I

10 — .3 F’. ‘0 0 0’ ‘0 ‘0 C”0’. ‘* F’. U ‘0 0 Il. 05 ID

4 
0— — — I 

• 
I I’ ~

‘ I’ I
•

F- U) C” 0 .- a’ U U) C) U C” CM (.4
0’ U) C” .- U IA .- U a’ U F- IV’.

(-I
I
. •

‘0
I
• . 

I
• 

~ ~
• 

•
• ,•

F- C” C” U) P.. ‘0 a’ a’ U) 0 F’. ‘0 0U CO U 05 P.. P.. F- ‘0 C” G~ P.. CI) I”.

~~~~~~~~~~~~

~~~~~~41 41 • IS ~ 41 IS 4.
LU ‘I. ‘0 0 U. I~

~~

_________________



?
~

‘

~

- - . r

~

fl

~~~~~ --— —~~ - -  - -----a. —
- 

~~~

73

0
I ~ I I I I

— ~~~~~~~~~~~~
I I I 

• 
I
•

C” ,~ 10 F- C” C” lb

-t 

~~ I ~~ ~~ ~
• 

~~

P..

(0

~~~~~~U.

F- ‘.0 C ” C ” C ” C I )

• 
~~~~~~~~~~

. 
I
I • I• I’ I • 

I
• 

I
’ I’

Cl 0 U) ~~ F’. (‘) CM C F- F-

S

L . . 
I— ~ • 

IS

~~ ~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

L. •~~~~~~~ 
_ _ _ _ _



~1

Table 10

WOR K GROUPS WITH T~ AND T~ 500 SCORES

AND PERFORMANCE DATA*

• I 
0

lYE ABS

• 
Organization I -- 27

II 233 233

III 176 176

I IV 115 --
• 

~- 
V I 246 197

- 

- Total 770 633

*Outl iers have been deleted .

I 
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CHAPTER 6

PREPARING FOR VALUE ATTRIBUTION

Th is chapter desc ribes the steps necessary to i llustrate the value
attribution process and the final sample of work groups included In

FPTI predictions. In Chapter 3 value attribution was described as a

three-step process. Due to characteristics of the present data, however,

the three steps were expanded to six:

(1) Compute predicted changes in effectiveness criteria
(ABS & lyE).

(2) Convert predicted changes (In standard scores) to raw

• score form.

(3) Aggregate changes predicted for work groups to cost
center level .

(4) Cost predicted cost center effectiveness changes and
aggregate to the organizational level .

• (5) Convert organizationa l cost changes predicted by
performance period to changes predicted by month.

(6) DIscount and capitalize predicted monthly cost changes

- • 
• for each organization.

Steps 1, 4, and 6 followed di rectly from the three-step value

attribution process described In Chapter 3. Steps 2, 3, and 5 arose

from the data used in the present study. However, to the extent other
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data sets are similar to this one , amplif ication of the bas ic process

will not be unique to this study.

Sele~tipfl of~W~rk~ Groups fo~ Value Attri~~&UOfl

One of the requirements for value attributiOn is measurement of

the huma n organization at two points in time. 
There were 797 work

groups In the data set for which T0 
and T~ S00 scores were 

available.

A second requirement is knowledge of 
the relationship between the ~~

scores and IVE and ABS . These relationships were computed 
for each

• criterion using two different subsets of five 
organizations (Organizations

II, III , IV, & VI for TVE ; Organizations 
I, II, ill, & VP’ for PBS).

• These relationshiPS are represented by 
the B weights in Tables 8 and 9.

Performance data were not available 
for all periods for the 797 work

groups with S00 data.

• There were several alternative methods for selecting 
work groups

to be incuded in predictions. P’.t one extreme, changes in lYE 
and ABS

could be predicted for all 797 work 
groups with T~, and T~ S00 scores.

This method would apply the equations 
to some work groups not included

when developing the equations (I.e., to wo
rk groups with no performance

data for one or more performance periods
. Toward the other extreme,

predictions could be made for only those work groups 
included in the

calculation of each prediction equation 
(I.e., for groups with SOO &

performance data for a given period). 
This was too conservative, since

cross_validation of the human 
organizatiofl Perfo ance relationships

indicated these relationships to be 
generalizable to work groups from

*Plant l’s absence data was excluded because of 
the high frequency of

ll reverse hl correlations found for this plant in 
Initial analyses

(see Pecorella Pa BowerS, 1976). Plants 2 and 3 were included .
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the same organizational N population ll as those used to develop the

relationships.

An intermediate alternat ive was chosen. Predi ct ions were made for
all work groups meeting the following criteria:

(1) Had T0 and T~ scores on 13 SOO indexes.
(2) Belonged to a cost center which had criterion data for

the criterion being predicted , for at least one perfor-
mance period of interest (lyE Periods C-I; ABS Periods

• C-J).

(3) Belonged to an organization represented by at least one
cost center In one or more performance periods of
interest.

• Using these criteria, the number of work groups included in predictions
• remained constant across the performance periods of interest. Equal

N’s across periods were necessary for discounting and capitalization.

Using these criteria , predictions were made for al l work groups

w ith two waves of SOO data, and performance data for at least one
period. Thus , predictions were sometimes made for groups even if they

were f rom organizations not represented in a particular period . That

is , predictions were made for some groups not rep-esented in the

organizational population used to develop the prediction equations.

This was not desirable, but was made necessary by the limitations of

the present data set. The actual number of groups from each organization.
along with the number of respondents and cost centers represented by

those work groups, are shown in Table 11 .

• - •~~~~~~~~~~~~~~~~~~~~ - ~~~• . • —~~~ ~~~~~~~~~~ --~~~~~~~~~~~~~~~~~~~~ —-—~~~~~~~~~
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Lag Time. Months , and Periods
In addition to selecting the work groups for which predictions

• would be made, we had to determine the period of time over which future
performance would be estimated. Since most organizations have an
accounting cycle of one year, monthly performance was predicted for
one year following the Wave 2 500 data collection. i.e., through

4 12 months. -

•

As discussed previously, there is a change in the predictor-

criterion relationship over time (Pecorella & Bowers, 1977), and this
change has implications for the prediction of changes in the criteria

(Davenport , et al., 1977). Specifically, a relationship between the S00

measured at T~, and the effectiveness criterion measured k units of

time later at T0+k~wi1l be used to predict a change in the criterion .

This change is predi cted to occur at T~+k, i.e., k uni ts of time after
the second S00 measurement at T~. The parameter k represents time since

the SOO measurement.

The time uni ts in this researc h were periods and months (see
Chapter 4). It is straightforward to define the month(s), T+k , for

• which predictions are made using the relationship developed at T0+k.
• However, w~en k is expressed in periods, it is not as clear when

T~+k occurs. We defined equivalent performance periods comparable
• - to the original performance periods for which prediction equations

were developed. Any such equivalent period wes defined to include the

same months relative to the second S00 administration (T~) as the origi nal
period contained relative to the first 500 adminIstration (T0).

______________________ -
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FIgure 5 provides an exmeple of this notion of equivalent periods.
In Organization IV, lYE period D-E consisted of months T0+0 through

• T
~
+8; in Organization V I , Plant 3, lYE period 0 consisted of month s

T0+O through T
~
+2; E contained T0+3 through T~+5 and F contained

T0+6 through T
~
+8. Thes. are shown in Figure 5a. The time periods for

which we predicted lYE changes for each Organization subs equent to

T0 were periods constructed to be equivalent to the time periods

• subs equent to T0 for which the equations were develop ed . Figure 5b

shows these equivalent periods. For Organiz ation IV , equivalent

periods D and E conta ined months T~+O through T~+8. Thus we used the
• prediction equations developed for periods 0 and E to predict for months

T~+1 th rough T~+8 (we did not predict for T~+O) for Organization IV.

In this case we appl ied peri od D’ s equation to T~+l through T~+4

and period L’s equation to T 4 5  through T~#8. For Organization VI .

plant 3, we used the period 0 equation to preidct for equivalent

period 0 containing months T~+l and T~+2. Period E and F equations

were applied in a similar manner to pr.dict for equivalent periods E
and F. The situation where no organizational period was defined

for certain months due to missing cr it .rlon data is dealt wi th in

Step 5 where the month to period conversions are made . Thus, whenever

we speak of predicted change for a given period, it is to be understood
that the change is predicted for a period equivalent to the origina l

performance period of the same name for a given organizat ion.
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Figure 5a

Rd &tion of Performance Periods

And Equivalent Periods

• Perfor mance Periods and Months

0 1 2 3 4 5 6 7 8 9 10 11 12

Org.IV D and E

[~
] [I

~1 [i
~]

Figure Sb

• Equivalent Periods and MonthS

0 1 2 3 4 5 6 7 8 9 10 11 12

Orq. IV [~~~D I
Org. VI 

[~~] 
[~j  I [ F I

Plant 3 L
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Process and Product

In the preface we distinguished the primary concern of the present

research, i.e., the development and demonstration of the value

attribution methodology as an analytic process , from the secondary though

still important concern with the products of that analytic process.

At this point we want to both highlight this process-product distinction

regarding the illustration of the value attribution process and briefly

place this illustration in the context of the overall research effort

thus far.

This research involves three major steps. The first of these

is the establishment of the S00-perfomance relationship, inc luding the

investigation of lag time. The procedure used to establish the

relationship was double cross-validation of multiple regression results

using two random sub-samples, followed by multiple regressions using

the tota l sam ple . The prod uct was the set of FPTI prediction equations .

This product is essential to the value attribution process. The

reliability and validity of the data used to establish these relationships

and the relationships themselves were the subject of five previous

reports (Pecorella & Bowers , l976a. 1976b. 1977; Davenport. et al., 1977,
Lapointe, et al., 1978). The obtained S0O-TVE/ABS relationships are

statistically and practically significbnt , although they probably

underestimate the actual relationships .

The second step is the prediction of change in effectiveness

criteria. As previously indicated, this requires knowledge of the

500-lYE/ABS relationship and evidence of change In the S00 scores

(Davenport, et al., 1977), both of which we have. It also requires the

-4
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assumption that previously established 500-ABS/lYE relationships will

• be valid in the future. Given this assiai~tion (examined in Chapter

7) we can predict criterion changes. The accuracy of our predictions is

influenced by the ability to predict (indicated by the value of R),

the correctness of our assumptions, and the reliabili ty of our predictor

change scores .

The costing procedure followed by discounting and capitalization,

yields the final product, i.e., the current dollar value of the predicted
• changes in the effectiveness criteria. This third step requires

consideration of several aspects of the how the performance measures

were constructed, as well as how the discounting and capitalization
procedures should be applied to the predicted changes in costs. In this

example, the data were available to Illustrate completely the costing

orocess. The accuracy of the final pioduot -- the current investment

• values -- depends on having: (1) criteria which are defined in accordance

with the requirements listed in Chapter 2, (2) the ability to determine

cos ts to the organization of these cr i ter ia , and (3) knowledge of the
timing of the future changes in effectiveness. This last is provided

implicitly by our use of different prediction equations for different

times since the S00 measurement. Because the data available for this

• research were not collected specifically for developing FPTI ’s, we do

not possess all the Information implied by items (1) and (2) above. We

do, however, possess enough of this information to demonstrate the
process by which this final product is obtained . Although the estimate

of current value of changes in the human organization will not be as

accurate as it would be in an actual FPTI implementation, i t should be

in the range one would expect. Thus, the inability to cost the predicted

I.’ ---•• - - - - -• - — -- — - — - •— - •• --•— •~~
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criterion changes accurately does not detract from the demonstration of

the process used to obtain that result, We now turn to an illustration

of the value attribution process applying the six steps listed at the
beginning of this chapter .

____ - - - ---  - -- -
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SECTION III

- • ILLUSTRATIONS OF CURRENT-VALUE HRA

Phase 2 of this study focuses on the three basic steps in value

attribution: (1) the prediction of changes in performance, (2) the

determination of the dollar value of these changes, and (3) the

capitalization and discounting of these (future) dollar values to

reflect their current val ue to the organization. The two chapters

in Section III (Chapters 7 & 8) provide two case examples of current

value h uman resources accounting.

In Chapter 7, the value attribution process Is illustrated using

extant data from business and Industry. Despite certain limi tations

of the data, all three steps listed above could be illustrated .

In Chapter 8, the basis is laid for direct extension of the

current value HRA methodology to Navy settings. The degree to which

Navy data meets the basic requirements for HRA is assessed. A hypo-

thetical example of value attribution using one Navy performance

measure (total reenlistment) is also provided.
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CHAPTER 7

— VALUE ATTRIBUTION :

A CASE EXAMPLE IN BUSINESS AND INDUSTRY

The definition , requirements, and benefits of value attribution

have been discussed in previous chapters. All preliminary analyses

were conducted on data from five civilian companies combined to form

one hypothetical organization. The outcome was a set of equat ions for

predicting changes In organizational performance attributable to a

human organization which was better or worse at Time 2 (T~) than at
Time 1

This chapter suninarizes an illustration of value attribution .

It is the first application of FPTI which completes all three value

attribution steps: (1) predictIon of changes in effectiveness,

(2) cost ing of these changes, (3) dIscounting and capitalizing of the

cost changes to thetr present value. The end—result , shown in Table 20,

is the capitalized dollar value of changes in the human organization.

As stated In Chapter 6, because of the nature of the available

performance data , the three basic steps In value attribution were
expanded to six. The results from each step are sumarized below.

—~~~— ---- ~~~~-~~~~~--••- --~~~~~~~~~~-
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1. Prediction of Changes in Effectiveness Criteria

The relationship of the change in the human organization (~HO) to

predicted change In performance (~P) Is given by the equation ~P • B~HO.

Values of AHO and the reliability of these change scores are shown

in Appendix G. The B’s for each performance period of Interest were

shown in Chapter 5 (pp. 72, 73). Application of the equation shown

above using the B’s in Chapter 5 and the AHO represented in Appendix C

yielded a predicted change in TVE and ABS for each work group for each

performance period. The means and standard deviations of these predicted

changes are listed In Table 12. A negative quantity indicates predicted

improvement in organizational oerformance.

2. Conversion of Predicted Changes to Raw Score Form

The regression weights (B’ s) were computed using performance data

which had been standardized across periods and within each organization.

The conversion to standard scores altered the magnitude of the

regression weights , which in turn effected the predictions made using

these weights. Thus, it was necessary to return the standard scores

to raw score form. To do this , the inverse of the linear transformation

originally applied was used. The transformation equations are shown In

Appendix H. The outcome of the transformation was the predicted raw

score changes. A description (mean & standard deviation) of these

changes is given in Table 13.
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3. g~at1on to the Cos t Center Level

There are two reasons for aggregating criterion changes predicted

at the work group level to a more Inclusive level . It may be compute-

tiona l ly convenient for further steps in the value attribution process,

or it may be necessary because of the nature of the measures. In the

present analysis, it was required by the imputation of original cost

center ABS and TVE scores to the work groups In that cost center.

This was done to provide an adequate number of work groups for

develo~nent of the prediction equations. The Imputation resulted in

the cri teria and the predicted cri terion changes being of a magnitude

approoriate for a cost center. To avoid inflated predictIons of

performance changes and cost 3avings , the predicted work group changes

were converted to cost center changes. The changes predicted for each

work group were averaged across all work groups in a cost center and

that average was assigned as the predicted change for the cost center .

This w~s done in each period. The mean and standard deviation of the

distribution of predicted cost center changes for each period are

shown In Table 14.

4. Costing of Predicted Cost Center Chanqes and Aggregation to the

Organizational Level

Using available data , we estimated the costs associated wi th

various levels of ABS and TVE. These estimates were used to cost the

predicted performance changes, thus providing an estimate of the magni-

tude of the cost chan~es and an illustrat ion of the costing process.

However, not all the data necessary to cost the predicted changes

- - -~ —- -~~~~~~~~~~~~~~~ ---~~~~~~ ‘- ,—--- -~~~~—~~-~~~~——-~~~-—— —— —--——----
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accurately for each cost center were available. Therefore, following

the illustration of Step 4, we will discuss some of the factors which

probably influenced the costing process in this case. Similar

influences would be In effect whenever the data are of the form used

here.

TOTAL VARIABLE EX PENSE

- . TVE and Its Relationship to Dollar Costs. The lYE measures f rom

each organization were not Identical (see Appendix B). However, the

measures from Organizations II and III were quite similar and the

measures from Organization IV and VI were virtually Identical . The

major difference between these two sets of IVE measures (II & III vs.

IV & VI) was that the first two dealt with hourly labor costs while the

second two dealt wi th all variable production costs. More importantly,

all the lYE measures were a ratio of actusl cost (due to labor or total

costs ) to budgeted cost (scheduled labor costs or total budgeted

expense). Budgeted cost was the cost of performing the cost center’s

projected work if all work was accompl ished according to engineered
performance standards . For this Illustration we treated the TVE

measures from all four organizations as though they were a ratio of

actual total costs to budgeted total costs. This resulted In a uniform,
though simplified , costing procedure being applied. The effect of

treating the labor-cost-based TVE measures from Organizations II and

III as though they were total-cost-based measures is discussed In

Appendix I.
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The lYE measure used was in the form~ St~ith r4 Oo1T r~ 
x 100 • TYft .

Step 2 above provided predicted changes (A) In lYE. *iltlplic.tlon of
the lYE score by the appropriate ‘standard dollars” for ~~ch cost
center, and division by 100, would yield predIct*d change in “actual
dollars,” the desired outcome of Step 4.

Engineered dollar standards were availabl, only for one plant from
Organization VI. The standards were fr-cm all cost centers in that plant

for 12 months between July 1967 and August 1968, the end of the period

for which performanc, data were collected . The mean, standard deviation ,

and dec11. values of the cost center dollar standards are shown in
Appendix ,).

Th. same engineered standard was applied to every cost center.
We chose representative -- I.e. , low , medium, and high -- levels of the

engineered dollar standards In order to provide a range of dollar
estim.te~. More specifically, the engineered standards at the 25th.
50th, and 75th percent1le~ of th, distribution ($20 ,887, $55, 715 , &
$144,150) were used in computing the predicted change in “ actua l dollars.”

Thi following computations provided the predicted dollar change
associated with lYE for Nch orqaniz,tion~

(1) Moltiplylng each cost center’s oredicted TVE change
score by the stand ard (see Table 1-1 in Appendix J).

(2) Stam~inq these products to the organizational level .
— Th, result of these two computations was the predicted dollar change in

TVE, it three leve ls of Standard, for each of the four organizations
(see Table 15). Negative quantities indicated improved cost performance.

This is true In subsequent tables for lYE and ABS .
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Thus , although we used three different estI mates of the standard

to provide a range of dollar cost est imates , the standard In each

example was constant across al l cos t centers . This would not be the

case If each cost center ’ s standard were availab le. The standard used

in each example can be thought of as the avera ge cost center standard

for organizations with low , r,dium, and high (25th percentIle, 50th

percentile, & 75th percentPe) standards.

ABSENCE

The ABS Criterion. The ABS measures from all four organizations
Number of Absences * 100 • ABS~.took the genera ’ ~‘ome Possible Wu~~er of Absencei

For TVE, we had divided by 100 and then costed the predicted change In

lYE directly since th TYF measure was a ratio of dollar costs.

However, for ABS. we divided by 100 to eliminate the percentage and

then multiplied the predicted change In ABS by the denominator of the

ABS measure. This provided a predicted change in the number of absences.

This change was then costed using an estimate of the cost per absence.

Predicted Change in Person-days Absent. The ABS measures from

Organizations I, II, and III (see Appendix B) were computed as:

Scheduled x 100 • S ABS. The ABS measure from Organization

VI was computed as: People Abse nt x 100 - S ABS .
People in Cost Center

In Organization I, the ABS measure was computed in esse ntially the
same manner as in Organizations II and III, despite the fact that
Its verbal definition is different. 

-~~~~----- -•~~~~~~~~~~~~-—-~~~—— - -, — —— --——- -
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ExamInation of thø predicted changes In ABS for Organization VI showed

them to be the same magnItude as the predicted changes for Organization

I. II, and III. This indIcated that predicted changes from all four

Organizations could be expressed in the form

S Predicted Change in ABS • Predicted
P

Chan
~

e
d
in P;rs _d

~~
s Abseflt 

~ 100 .

Thus, division of the Predicted Change In ABS by 100 and subsequent

multiplication by the Person-days Scheduled for a cost center yielded
the Predicted Change in Person-days Absent for tha t cost center. The
predicted changes were then costed .

The number of Person-days Scheduled per cos t cente r was estimated by
multiplying the mai~ber of employees in the cost center by the number of

work days in a month. The average number of employees in a cost center
was estimated for each organization as the number of employees In the

organization divided by the ntm,ber of cost centers . The figures in

• Table 11 (Chapter 6) were used in this calculation . The average number

of workdays in a month was assumed to be 20. We multiplied the predicted
change in ABS for each coSt center by the average number of Person-days
Scheduled and aggregated the products to the organizational level .
The total change in p~~~ nta~. ABS aggregated across cost centers for

ech organization is shown in Appendix K (Table K-i). Predicted change

in ABS expressed as the number of ~~~~~~~~ A?’.a~’ for each organization,

is also shown in Appendix K (Table K-2). The figures in Table K-2 were
the ones costed.
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Before establishi ng the cost of these absence incidents , three
items should be noted. First, in an actual implementation the denomina-

tor of the ABS measure would be known for each cost center for each

month and would not have to be estimated as was done here. Second,

in an actua l applicatIon , the number of Person-days Scheduled would

vary across cost centers . Thus , the predicted change In Person-days

Absent would be computed at the cost center level. Finally, it is

possible that the cost of these absences vary across cost centers.

Therefore the costing procedure would also be done at the cost center

level .

Relationship of Person-days Absent to Dollar Costs. There were no

data available from any of our organizations regarding the cost of absence.

However, Macy and Mirvis (1976) and Mi rvis and Macy (1976) have estimated

the cost of an incident of absence at a southern manufacturing plant

for three consecutive annual perIods (1972-1973 , 1973-1974, 1974-1975),

and at a bank for the period January through December, 1973. The cost

per Incident at the manufacturer were reported as $55.36, $53.15. and

$62.49 for three years and the cost at the bank was reported as $98.22.

Our measure of Person-days Absent was not identical to the definition

of an absence incident used in c~ilculating the above dollar fig ures .
The measures were roughly comparable. however , and the dollar costs
reported are useful for identif ying a realistic range for the cost of

absence in this illustration .

As with TVE, the cost of ABS was estimated using three levels of
costs . The figures selected were $40, $80, and $120 per absence.

They represented low, medium, and high costs of scheduled person-days.

~~ _________ _ _ _ __________________________________________ ~~~~- ——- -~~~~~~~~~ ‘ ~~* —
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P~ lt1plication of the predicted change in number of absences by these

three estim ates resulted In the predicted cost changes shown In

Table 16.

lnfluenc~ _~~~~~_Costing_Relationshjl
There are a wide variety of factors which Influence the cost of

~erson -days Absent or the size of an engineered Dollar Standard . These

factors include the cost of wages and fringe benefits , policies for

repl acement of personnel , effect of absences on the production process,

predictability of absences, nature of the productIon process, the cost

of scrap which does not meet quality standards, and the effects of

unplanned machine down tire and Inadequate maintenance . The cost of

figures for the two performance measures here were selected to represent

a wide range of existing conditions . To the extent that any figure Is

typical across the heterogeneous organizations in a modern society,

the middle figures ($55,715 for lYE & $R0 for ABS ) were our typical

figures .

Besides the variety of Influences on the magnitude of the cost

changes, there are factors which affect the accuracy (& subsequently

the magnitude) of the results. These factors concern the definition

and measurement of performance and Its relationship to costs .
• Performance criteria are often defIned as a ratio:
• actual performance . A change in the ratio can result from changes in
• expected performance

ei ther the numerator or the denominator. However , only those due to

changes in the numerator would be predIcted effects of changes in the

human organization .

• - —‘-—-- • • ~~~ - -• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •
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Take a hypothetical cost center where there are 500 Person-days

Scheduled and 50 Person-days Absent in month T0+k, yielding an ABS
ratio of 10%.

There are two parameters affecting the predicted change in person-
days absent for month T~+k, namely, the numerator and the denominator

in the absence rate measure. Predicted changes in absence using the

FPTI equations are expressed in terms of bABS%. To cost the predicted
absence , however, percentage change is converted to change in Person-days
Absent (the numerator of the ratio). The conversion is accomplished

by multiplying the predicted AABS% by the Person-days Scheduled ( the
denominator of the ratio). Because of this conversion procedure, a

change in the Person-days Scheduled affects the projected number of

Person-days Absent. Since the cost changes associated with this

projection are not due to changes in S00 measures, the accuracy of the
cost figures for the human organization is reduced.

Table 17 Is an illustration of the effects of changing “standards.~’
In this case the standard is Person-days Scheduled . Four situations are

exam ined regarding the prediction for month T~+k. In Cell 1 , there is

no change in ABSI predicted and there are 500 Person-days Scheduled.
• Cel l  2 shows no ~ABS% predicted but an increase in person-days Scheduled

to 750. Cells 3 and 4 show a predicted decrease In ABS from lOt at

T0+k to 5% at T~+k with 500 and 750 Person-days Scheduled, respectively.

The question is, what do our predictions about ABS. converted to number

• of Person-days Absent , mean in each of these four cases?
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The results in Cell 1 are clear. Predicted change In ABSI for

T0+k is zero and the predicted change in number of Person-days Absent

is zero . In Cel l 2, however, the situation is different. There i~
no change in ABS% predicted and, according to our procedure, no change
predicted In the number of Person-days Absent. However, an ABS rate
of 10% with 750 Person-days Scheduled, will mean 75 Person-days Absent,

i.e. , an increase of 25 Person-days Absent. The dilenina is an artificial

one, however. We have predIcted no change in Absence rate CABS) due
to changes in the state of the human organization. The projected increase
in Person-days Absent Is not due to a change In the state of the human

organization but simply to an increase in the number of Person-days

Scheduled . Thus, in Cell 2 predicting no change is correct, even though

the abs olute number of Person-days Absent will increase from 50 to 75.
In Cells 3 and 4 there are parallel situations. In Cell 3 the

predicted change In ABS and Person-days Absent is -5% and -25 Person-days,

respectively. This can be attributed to a change in the human organiza-

tion. In Cell 4 the predicted chanqe in ABS Is also -5% but the change

in Person-days Absent is -37.5. Only 25 days is attributable to change
in the human organization. Here the improvemen t in Person-days Absent
Is attributab le to a change In the huma n organization interacting with

a change in the number of Person-day s Scheduled. The situation in
Cell 4 is typical of the predictions made in this study and of the
conditions to be expected in an actual implementation ,*

*Thi; issue Is relevant whenever the performance measure is a ratio.Thus, a similar analysis could be done for predicted changes in• lyE. 
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In addition to these four situat ions, there are two additional ways

In which the use of a ratio as a criterion may inf luence the accurac y

of prediction. The FPII method assumes the same predictor-criterion

relationship across different values of the denomInator from T0+k

to T~+k. However, there are two mechanisms whereby changes in the

denominat ors of the perfo rmance measure result in applying the equations

Inappropriately.

First, the denominator may represent an Important chara c teristic

of the organizational unit. A unit that has 500 Person-days Scheduled

for a month is probably different from one that has 150 Person-days

Scheduled. Two units wi th this difference may also differ in the way

the human organi zation relates to performance.
• Secondly, when the denominators at T~+k are extreme, relative to

their values at 10+k, the performance scores observed at T~+k nay be

outside the range of scores f or which the equation at T0+k was developed .

Thus we would be predicting a population of scores at T~+k different

from the population of scores at T0+k, To the extent this happens,

there may be changes In the predictor-criterion relationship from

T0+k to T~+k. This issue Is explored further In a later sectIon.

5. Period to Month Conversion

Thus far , the value attributi on process has been conduc ted usin g

performance periods. The discountin g process requires that the timing

of cost changes be expressed in time units of known real duration .

Thus predictions made for performance periods must he converted to

performance months.
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Performance periods were origina l ly defined separately for each

measure and organization so that all monthly performance scores

assigned to a performance period were (1) sequential and (2) more

similar to each other than to scores for months not in the period.

The performance scores for each period were computed as the average

of the monthly scores in the period .

To convert back to performance months , the changes predicted for

each equivalent performance period were assIgned to each month included

in the period. When no data were available for an organization for

given months , a representative predicted change was assigned for these

months .

The dollar value of predicted changes for months T
~
+l through

T
~
+12 are shown in Appendix 1. The organization-month cells labeled

wi th an asterisk are those where the only prediction availab le was that

made by an equation where the organization concerned was not represented

in the data used to develop the ~rediction equations . The predictions

made for these organization-period combinations are less accurate than

those made for combinations where the organization was represented in

the ca lculation of the prediction equation . These less accurate

predictions were includ ed to provide a complete set of predictions for

12 months for each organization.

5.. lapointe, et al., 1978 pp. 59-62 for details.

• -~~~~• • - • • ——•——~~~~~~~~~~~ --~~~~- -
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6. Capitalization and Discounting

Future income is discounted to present value because the income

to be received in the future Is of less value than the same income

received today. Money in hand can be invested at a given interest

rate and thus has earning power. Capitalization determines the

inves tment valu e of a “property.” Since it is the present values that

are capitalized, we first discounted the anticipated Income shown In

Appendix I and then capi talized.

DISCOUNTING
The key factors in discounting are (1) the timing of anticipated

income, and (2) the interest rate. Estimating the timing of the cost

changes was Implicit in the prediction process. We will discount to

T~. Therefore, the month k after T~ in which a cost change is predicted

to occur, is equal to the number of months over which the cost change
• must be discounted.

The interest rate to be used may be selected according to several
criteria. The average cost of a loan of similar size and duration is

one criterion. The interest available If the funds were Invested can

also be used. In an FPTI implementation , the situation of the organization

would determine the rate. Our desire here Is to provide an Illustration.

Too low an interest rate wi ll resul t in the cu rren t val ue being higher
than is realistic; too high a rate wil l have the opposite effect. We

selected a monthly Interest rate of 1%. Compounded monthly, this is

equal to an annual rate 12.81%.

_1

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—--_ •—•..-•.-



107

Using the discounting or present value formula , we have :

12 PCk PC is the predicted cost change inPV E (WO k each cell of Tables N-i and 14-2
k is the month for the predicted cost
change .
I • .01.

The Present Value of predi cted costs chan ges for each month are shown
in Appendix N. Tables 18 and 19 show the sum of these Present Values

for each organization and for the composite organization. The Present

Value of the predicted changes for each organization is shown on

a per cost center , per work group and per person basis.

• CAPITALIZATION

There are three key quantities in capItalIzation . The first is

the amount of income to be capitalized . This is provided by the

present values from Tables 18 and 19. The second is the rate of

return. In the present study this was taken from the 1971 FORTUNE 500

listing for each of the five organizations. The net i ncome as a

percent of stockholder equity was doubled to estimate the before-tax

rate of return. The average of this figure across all five organizations

was used as the rate of return for capitalization of the present values.

The average rate of return was 16%.

The final quantity necessary for capitalization is an estimation

of the duration of the anticIpated stream of income. As discussed

In Chapter 2, the duration of cha nges in the human organization Is

at present unknown. We assumed that these .chan ges continued , as

______________________________ k •
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Table 18
• PRESENT VALUE OF PREDICTED CHANGES IN TVE

• Per Cost Per Work Per
TotaP Center Group Person

• Dol lar Standard • $20,887
• ORG II -2780 -185 -45 -10

ORG III -5160 -469 -32 -4
ORG IV -4886 -349 -47 -5
ORG V I

Plant 1 -1165 -38 -24 -3
Plant 2 -2154 -108 -57 -5
Plant 3 -12141 -337 -132 -11

Composite: -28286 -223 -56 -6

Dollar Standard • $55,715
ORG II -7414 -494 -120 -27
ORG III -13765 -1251 -85 -11
ORG IV -13034 -931 -125 -13
ORG VI

Plant 1 -3107 -100 -63 -7
Plant 2 -5745 -287 — 15 1 -13
Plant 3 -32387 -900 -352 -29

Composite: -75452 -594 -149 —17

Dollar Standard • $144,150
ORG II -19181 -1279 -309 -69
ORG III -35614 -3238 -220 -29
ORG IV -33723 -2409 -324 -34
ORG V T

Plant 1 -8071 -260 -165 -19
Pl ant 2 -14864 -743 -391 -35
Plant 3 -83793 ..93!

Composite: -195246 -1537 -385 .43

tAl l figures rounded to nearest dollar

•- --- -~~--
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Tab le 19

PRESENT VALUE OF PREDICTED CHANGES IN ABS

Per Cost Per Work Per
Center Group Person

Cost • $40
ORG I 143 14 A 1
ORG II 2480 165 40 9
ORG III -1460 -133 -9 -l
ORG VI

Plant 2 -1521 —26 -14 —l
Plant 3 2934 82 32 3

Composi te: 3576 39 10

Cost • $80

ORG I 284 28 15 2
ORG II 4961 331 80 18
ORG III -2918 -265 -18 -2
ORG V

Plant 2 -1042 —52 -27 -2
• Plant 3 5864 64 S

• Composite: 7149 78 19 2

Cost • $120
ORG I 426 43 22 3
ORG II 7442 496 120 27
ORG III -4377 -397 -27 -4
ORG VI

Plant 2 -1563 -78 -41 -4
Plant 3 8796 244 96 8

Composite: 10724 117 29 3

‘All figures rounded to nearest dollar

- - _ _ _ _  ~••~~.•
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calculated for the first year, in perpetuity. That is, we did not

assume that the value of the changes increased or decreased during

the first year.

Capitalization consisted of dividing the present values in Tables

18 and 19 by the rate of return. The result is shown in Table 2O.*

The sign of the capital i zed values has been reversed from previous

tables so that a positive value indicates an increase in the Investment

value and a negative value Ind icates a decrease In investment value

of the organization .

S~aaary
• The results of the value attribution demonstration do not correspond

to what might be expected for any single organization. Thus , the re is

l i t t l e point in a detailed discussion of the results of each step of

the domonstration. Certain features are notable, however. All the

present values associated with lYE (Table 18) were in the expected

direction. Those for ABS (Table 19) were mixed, although many of the

cost changes in the unexpected direction (approximately 50%) were found

in month-organization cells marked with an asterisk (a). The “h”

indicated that a pr ediction was ~nade for the organization in that cel l

even though that organization was not represented in the sample used

to develop the prediction equations original ly (see Table 1-2 in

Appendix I.). Thus, these were less accurate predictions. The absolute

• i *Cus tcmary accounting practice is to capi talize only income which will
occur beyond the current fiscal year. Expenses or income occurring
during the current fiscal year are treated as current income or
current expenses. In this example no attempt has been made to simulate
a portion of the anticipated income occurring during the current fiscal
year. Instead, all anticipated income has been capitalized.

_ _ _ _ _ _ _ _ _ _ _  
— -- - -.

~
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Table 20

CAPITALIZED PRESENT VALUES FOR lYE AND ABS

lYE

Dollar Standard: $20,887 $55,715 $144,150

ORG II 17375 46338 119881
ORG III 32250 86031 222588
ORG IV 30538 8l4G~ 210769
ORG VI

Plant 1 7281 19419 50444
Plant 2 13463 35906 92900
Plant 3 75881 202419 521831

Composite: 176788 471575 1220288

ABS

Cost: $40 $80 $120

ORG 1 -894 -1775 -2663
ORG II -15580 -31006 -46513
ORG II I  9125 18238 27356
ORG VI

Plant 2 3256 6513 9769
Plant 3 - 338 -36650 -54975

C~~ osite: -22350 -44681 -67025

Note: All signs in this table are reversed from previous tables. Positive
values show capItalization of en asset. Negative values show capitalized
value of a liability. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~
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magnitudes of the lYE values were uniformly larger than for ABS.

although for Organization II the difference was slight. This was due

to two factors. One was the larger multiplier used for the valuation

of the ‘I’V E changes. The second facto r was the greater number of positive

predictions (i.e., predictions in the unexpected direction) for ABS

relatIve to lYE (AppendIx N) which, when s~~ned across periods, resulted

in sme ller absolute magnitudes .

A third feature of the ABS and lYE results arose from the definition

of the measures and their valuation. The costs represented for each

cri terion were not independent of costs for the other criteria.

However, the results of this illustration indicate that even moderate

F changes in the huma n organization can be of significant value to the

organization.

VARIAT ION ACROSS PREDICTOR MEASUREMENTS

PredIcting performance changes using observed h~anan organization-

performance relationships assumes no change In the relationship for a

given time lag value between two measurements of the human organization.

Two procedures were used to examine the validity of this assumption.*
The first technique tested the equivalency of the beta coefficients for

comparable times subsequent to each 500 administratIon. Tht second

procedure exami ned the agreement between predicted and actual performance

*These two Investigations are not described here. Readers interested
In the techniques and statistical fIndings should refer to Lapointe,
et al., 1978, pp: 80-85.
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scores. The results were inconclusive. Nevertheless, two points

were evident . First, an actual implementation of FPTI should

strive to eliminate the constraints in this illustration (e.g., sir.all

N of performance cost centers. perfort~ance measures not defined accordinq

to FPTI criteria, missing data). Second, prediction equations wil l

require continual monitori ng and updating In order to test and insure

their validi ty across time and events.

In sur,nary. it has been shown that the Current Value approach to

human resources accounting is possible. Its practicali ty depends upon

satisfactory resolution of several issues of utilization and imp lementa-

tion . Section IV addresses several of these issues . 

_•—._-~-‘-‘~-~_•:_ ___ -._ ___ .__ _~____ •______ •_ ••__ .•_ - ‘•—~ - - - -— — • - - • - _ - _ _
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CHAPTER 8

EXTENSION OF CURRENT VALUE HRA TO THE NAVY

• Previous chapters have described the methods and concepts , and

then examined empirical relationships required , for a system of future

performance trend Indicators. Equations for each of a number of

performance periods were generated , and value attribution procedures

were used to estimate the present value of predicted performance

changes.

In all of these previous chapters, civilian data from the Survey

of Organizations data bank were combined to form a hypothetical composite

organization. In the present instance , our attention turns to the

extent to which the relationships obtained and the requirements met
-

• 
wi th the civilian data set are replicated in Navy data. These Navy

data had been for an earlier study from the Navy Human Resource

Nanagement Survey (HRMS) data bank and from an extensive management

information system maintained by the Navy (Drexler & Franklin , 1976;

Franklin & Drexler, 1976)

Thus far, findings have demonstrated the feasibility of a system

of future performance trend indicators in the civilian sector. In

this chapter the feasibility of extending FPTI ’s to the Navy is tested .

L 1. • - - - • ~~ - - ~~~~ - - -~~~~~~ - - -~~~~~~~~~ ~~-
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Specifically, the first four of the six origina l requirements

(Pecorella & Bowers, 1976) are re-examined with the Navy , its func-

tioning , and the performance of its units in mind:

Cl ) Is there available scientific evidence which identifies
key dimensions of 

~~~ 
organizations?

(2) Are there adequate methodology and Instruments for
measurin g these key dimensions?

(3) Are there reliable and valid Navy performance data?

(4) Are there relationships between key dimensions of
Navy organizations and performance outcomes?

Taki’ng the f1r~t of these questions, there has accumulated a

signifi cant volume of evidence extending the key dimensio ns found in

the Survey of Organizations , and used in the civilian analyses earlier

in this present project to Navy settings . The first of these came from

a complex project supported by the Manpower R&D Program of the Office

of Naval Research. Suninarized in Manpower Series Report IV ( Bowers , 1975),

the findings indicated the following :

( 1 )  Far from being unlike civilian organizations in form
and functioning , Navy units display the same sorts of
relationships and properties as their civilian counter-
parts .

(2) Differences between preferences and experiences In Navy
units are very similar to those present in civilian organi—
zations .

(3) Constructs measured for Navy units display patterns of
relationships quite comparable to those obtained in
civilian organizations .

- ~~~~~~~~~~~~~~~~ ~~
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(4) Types of groups encountered in Navy units are similar
to those encountered in civilian organizations.

(5) Satisfaction and motivation of persons in Navy units
relate to the same sorts of practices and interpersonal
conditions found to yield them in civilian organizations .

In short, this first project demonstrated strong parallels

between what was associated with effectiveness of civilian organizations

and what related to effectiveness of Navy units. It suggested that

the key dimensions of Navy human organizations are very similar to

the key dimensions of civilian organizations.

This has been largely confirmed in subsequent research. Beginning

in August, 1973 , representatIves of the Navy ’s Human Resources Management

Program met with persons from ISP to modify the Survey of Organizations

for Navy use. Some $00 indexes or dimensions were reworded slightly

or retitled to make there more compat ible wi th Navy customs (e.g.,

“Organizational C1imate~ became “Coninand Climate”). Some addi t ional
measures were added, partIcularly in the soc ial concern areas of
equal opportunity and drug/alcohol abuse and in the area of milita ry

discIplIne .

Between December , 1973, and March, 1975, this Navy instrument,

entitled the Human Resource Management Surv~~ (HRMS), went through eight

revi sions . These forms were basically similar , but Included additions

of new items, deletions of some Items , and minor modifIcations .

Drexler subsequently used an accumulation of approximately 65,000 fIRMS

cases to analyze the internal structure of the survey (Drexler , 1974).
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Us ing smallest space analysis (Guttman, 1968), he identified the

following areas and indexes as contained in the fIRMS:

CONCEPTUAL AREA INDEXES

Supervisory Leadership Support
Team Building
Goal Emphas i s
Work Fac i l i t a t ion

Work Group (Peer ) Behav ior Peer Support
Peer Work Facilitation
Peer Prob lem Solv ing
Peer Team Work

Work Group Emergents Group Processes
Group ReadIness
Group Discipl ine

Coninand Climate Human Resource Emphasis
Motiva tional CondIt ions
Decision Making Practices
Conanunlcation Flow

Content Dimensions Career Counseling
Equal Opportunity
SupervIsor ’s Responsiveness
to Drug Abuse

Supervisor’s Responsiveness
to Alcohol Abuse

TransitIon

Outcom e Dimenlons Overall Sat isfact ion
Satisfaction with Progress
Work Affect
Integrat ion of Men and

Miss ion

Thus the structure of the coninon or “core” content of the HRMS

appeared from Drexler ’s analysis to be nearly Identical to that of the

S00. Wi lcove (1976) used factor analysis in a repeat investigation

and obtained findings similar to Drexler ’s. In both of these studies ,

analyses were conducted within areas having a common referent, thus
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elim inating the tendency for factors to amerge largely by referent alone .

Sachar (1976), in a s eparate study , als o used factor ana lysis in

separate analyses of the sea and shore versions of the HRMS. In this

instance , analyses were done in the aggregate , rather than by referent
area , to assess interna l structure of the survey . Her analyses

confirmed what has been found elsewhere, that major Nbl~cksss of common-
referent content exist. Thus , It appears that the key dimensions of

command functi oning In the Navy are substantially the same as those

of civilian organizations , and that the HRMS as an instrument prov ides
a method analogous to that of the SO0 for assessing those dimensions.

The third and fourth assumptions -- availability of performance

measures and knowledge of the relationships of key dimensions to them

-- involve a somewhat wider array of evidence , At the outset , it is

useful to recall the earl ier work by Dunnette and his colleagues , cited

in the f irst report in the ser ies (Dunnette, Milkovich , & Motowidlo,
1973; Borman & Dunnette, 1974). They Identified the requirements for a
Navy personnel status index using results from a policy-capturi ng

procedure which were subs equently fac or analyzed . These investigators

identified three essential domai ns of Navy outcome indicators :

retention rate , readiness, and discipline .

Within the last five years there has accumulated an Impressive

array of evidence indicating that key fIRMS indicators (or in at least

two instances their ~~ equivalents) relate predictably to outcomes in

each of these domains . For example , Crawford and Thomas (1976) found

fIRMS measures to be significantly correlated wi th non-judicial punishment

rates aboard Navy ships . In the area of retention rate , Drexler and

A ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - ‘ -----•--~~~~_ _
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Bowers (1973) found significant correlations to actual reenlistment

rates of 22 Navy units. Bowers (1973) validated a measure of

reenlistment intention and found that five factors from the $00

were strongly related to that intention. Franklin and Drexler (1976)

found significant relationships of HRMS indicators to reenlistment

rate aboard nearly 100 Navy ships. Finally, Shields and Walls (1978)

cite an unpublished briefing in which HRMS indexes were related to

retention rate aboard submarines.

In the readiness area, several studies have also indicated

significant and directionally appropriate relationships . Mumford (1976)

found significant relationships of HRMS indexes to performance of Navy

ships in refresher training exercises. Shields and Walls (1978)

found relationships of HRMS indexes to maintenance proficiency of

aviation squadrons and (in the same unpublished briefing cited earlier)

to submarine propulsion safeguard examination evaluations . Siegried

and West (1977) found fIRMS scores to be related to safety performance

in fighter aircraft squadrons. Finally, Franklin and Drexier (1976)

found consistent and frequently significant relationships of fIRMS indexes

to FORSTAT measures of operational readiness.

Thus the weight of evidence strongly suggests that (a) performance

domains for Navy units can be identified , (b) some measures of acceptable

quality exist in these domains , and (c) HRMS indexes relate to these

performance measures in ways quite similar to their S00/civilian

counterparts . 

~~~~~~~~~ 
•- - - - •-

~.-——~- - •-——-——•~-• —--••• •~-—--- - - ---- -••• —---- •--~.-• ________



121

The f our ma in assumptions would therefore appear to be adequately

satisfied to begin the transition from civilian to Navy applications .

An important addendum lies in the fact that Franklin and Drexl er

(1976) found a two—peak pattern of concurrent and predictive relation-

ships almost identical to that obtained in this present study for

civilian data. However, all coefficients presented in the Franklin

and Drexler report were zero-order; no multlvariate predictions were

undertaken for that study.

In the present instance, therefore, It seemed useful to reanalyze

the Franklin and Drexier data set using multiple regression techn iques .

Because the case count of organizational units is sma ll compared to

those in the present study ’s civilian data set, the cross-validation

procedure could not be undertaken. Still, the findings may be taken

with some caution as suggestive, provided they appear to replicate those

- : in the civIlian sector.

Data and Methods

Measures of organizational functioning In the Frankl in and

Drexler data set were obtained from the HRMS data bank which, at that

time , contained the responses of approxImately 65,000 Navy personnel,

Reenli stment data were obtained from the Bureau of Naval Personnel for

nearly 300 units. Five types of operational readiness data were also

obtained for roughly 100 units . Both the reenlistment and operational

readiness data were standardized and relativized to remove extraneous,

severe va riat ion across time , plus seasonal fluct uat ions. Readiness
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data were aggregated from daily ratings to one-month averages for

six-months prior to, and six-months subsequent to, the time (T 0)

— 
of survey a~ministrat1on. Reenlistment data were aggregated into

four-month periods where T0 included the reenlistment rate for the

month of the survey plus the three subsequent months.

The readiness measures consisted of ratings in five areas:

Personnel Readiness (P)  - rating of actual personnel
strength versus structured strength.

Equipment and Supplies on Hand (5) - rating of
essential equipment on hand versus that allowed
for a unit.

Equi pment Readinr.s (E) - rating of availabi lity
and condition of mission-essential equipment.

Training CT) - rating of unit’ s ability to perform
against standards set for a unit of its type.

Overal l Readiness (R) - summary of above ratings plus
the unit’ s performance re: stand down , morale ,
actual qualIfications of individuals, and environment.

Two reenlistment measures were used , representing periods within

the July 1974 - June 1975 time frame :

Tota l ReenlIstment - the ra tio of the number of persons
in the unit reenlisting to the total number In the
uni t eligible to reenlist.

First—Term Reenlistment - the ratio of the number of
first-term persons in the unit reenlisting to the
total number of first-term persons eligible to
reenlist. 

t L n~a.r -~~~~~ a.. •~~~~.. ~~~~~~~ -- — -—----——--— -—- - ‘ -
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For each of the two kind s of criteria (readiness & reenlistmen t

rate) a decision was made to standardize performance scores within

the unit and then relativize in terms of time prior to and after survey

measurement. As such, these procedures were the same as those used in

the civil i an anal yses of the present project.
The statistical technique employed in the analyses was that of

linear mul tiple regression , using the MIDAS software system of the

University of Michigan Computing Center (Fox & Guire , 1976).

~~~ l t s

Table 21 presents multiple regression results, predicting each

-• of the five Readiness measures by time period from (a) Command Climate

indexes , (b) SupervIsory Leadership indexes , Cc ) Peer Leadership
Indexes, and Cd) the four dimensions , i.e. , the mean of each of the
three areas above (a to c) plus the group coordination index. Several

facts emerged from these analyses :
There were roughly twice as many significant coeffi-
d ents in the total table as one would expect by
chance alone.

When we split the table Into time frames -6 through
0 (near past /contemporary ) and +1 through +6
(Immediate future), we found that there were three
or four times as many significant coefficients in
the later time frame as in the earlier time frame.

. This mass of coefficients in the later time frame
occurred primarily in relation to Command Climate
and Supervisory Leadership rather than in relation
to Peer Leadership.
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Significan t coefficients were concentrated in
predict ions of overa l l readiness , tr ain ing , and
equipment and suppl ies on hand . Except for the
equipment and supplIes measure , these readiness
indicators were those more readily impacted by
the human org anizatIon.

The reason for the comparative infrequency of
significan ce In the two la test periods (+5 & +6)
was not so much that there was a drop In coeffIcient
size (about as many absolutely rose as declined )
as that the declinIng number of cases made
statistical signi ficance increasingly difficult.

Table 22 presents similar data in relationship to the two measures
of retention rate -- Total Reenlistment and First-Term Reenlistment.
The findings included the following:

There were approximately twelve times as many signi-
ficant coefficients In the to tal table as one would
exp ect by chance alone.

When we split the table Into periods -l and 0 (near
past/contemporary) versus +1 through +3 (future),
we found that:

. high proportions of significant coefficients
occurred in both time frames.

high proportions of signifi cant coeffi cIents
occurred for all ca tegories of predictor s .

Signifi cant coefficients were much more frequent and
were stronger in relation to total reenlistment rate
than in relation to fIrst-tens reenllstments alone,

For total reenlistment, sig nificant coefficients in
the later time frame were higher in magni tude than those
in th, earlier time frame.
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The findings support at least two conclusions that are Instru-

mental to current value human resources accounting efforts in a Navy

setting :

(1) There are indeed significant multivariate relationships
between HRMS predictors and both reenlistment and Readiness
performance measures, and these relationships -- as in
the case of the civilian data set -- tend to occur more
frequently after the time of the survey than before.

(2) There is clearly adequate evidence to merit further
exploration of these measures for inclusion in any future
performance trend Indicator system tha t might be developed
for Navy use.

There are also shortcomings, some of which reflect the data set

used in the analysis, rather than anything necessarily characteristic of

the problem posed or the true relationships that exist. For example ,

there was some suggestion that collapsing predictors into dimension

scores (coimnand climate as a single index, etc.), while made necessary

to work with the number of availabl e cases, resulted in the loss of

valuable variance. Second, there was some suggestion as well that the

loss of cases In later periods may have reduced the frequency of

signifi cance as well as in loss of valuab le variance.

These potential losses are illustrated in Tables 23 and 24, where

mean zero-order and various mult ivariate coefficients are presented .

In a “strong” period In the later time frame of readiness, for example ,

the size of the correlations went up from the low .20’s for mean

zero-order relationships, to the high .20’s and .30’s for mult ivariate

relationships using four predictors. When all 13 or 14 indexes were 

4
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Table 24

RELATIONSHIPS OF HRNS INDEXES TO
TOTAL REENLISTMENT RATE : ZERO-ORDER (r)

AND MULTIVARIATE (R) CORRELATIONS 
—

T-l To T+l T+2 T+3

Mean r, Cl imate .32 .43 .44 .26 .03
Mean r, Supervisory Leadership .27 .35 .36 .36 .19

Mean r, Peer Leadership .29 .35 .39 .45 .12

r, Group Coordination •34* .41* •39* .40* .13

R , 4 Climate .27 .48* .50* . 30* ,2l
R, 4 SupervIsory Leadership •39* •43* .41* •45* .24
R, 4 Peer Leadership •45* .43k .46k .51* •57*
R , 4 Dimensions .38* ,45* .48* .48* .30

R, 13 Indexes .53 •53* •54* .56k .65

Average (
~
) N (70) (l57)~ (178) (102) (37)

~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Included In a single prediction, however, a large gain was clearly

registered, with the relationships reaching the high .40’s and .50’s.

Given the restricted number of cases, the lat ter step ra ises a

question of whether the observed gains simply result from characteristics

unique to the present simple -- th~t the observed relationships would

not extend to any other sample drawn from the same population. Some

reassurance on this issue is provided from Tables 25 and 26, which

present somewhat similar extractions for TVE and ABS in the civilian

analyses reported earlier. There, as here, a substantial gain was

registered as one moved from zero-order to multivarlate relationships.

In that set of instances, however, the relationships did double cross-

val idate. Whi le this proves nothing concerning the present set of

Navy data , it is at least cause for some optimism that , given an

adequate number of cases and an opportunity to double cross-validate ,

the relationships would hold up.

Conclusions and an Illustration of Value Attribution

These findings provide rather persuasive evidence that the base

for a current value system of human resources accounting does, In fact ,

exist In Navy settings using Navy data. Plot only are the basic

requirements -- the four assumptions -- met by accumulated evidence from
earl ier research, but also the present evidence suggests that multi-

va riate relationships of respectable size exist for Navy units as well.

The potential value of such a system may be illustrated by a

purely hypothetical set of values. Let us assume that, as a result of

successful HRMS work, there were the followi ng changes In HRMS

dimension scores: 

—-- -—~~~~~ 
- ...
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Dimension Change in Dimension Score

Coimnand Climate + .25
Supervisory Leadership +.50
Peer Leadership +.75
Work Group Coordination +1.00

These change scores would be multiplied by a set of regression

weights. For illustration purposes, let us use the following figures:

Regression Weights for
Dimension a Given Performance Period

Coninand Climate .20
Supervisory Leadership .10
Peer Leadership .20
Work Group Coordination .15

Using these values , we would get .20(.25)+.TO(.5O)+.20C75)+.l 5(1.O0)

or +.85 as the predicted change in reenlistment rate for a particular

performance period. If the standard deviation for reenlistment rate

across units were 10 percent, the predicted gain In total reenlistments

would be .85(.10) or 8.5 percent of those eligible. Of 100 eligibles ,

therefore, 8.5 more would reenlist than would otherwise be the case.
Carrying thi s i llustrat ion one step further , if the recruiting and

training costs associated with each of the replacements were $10,000,

the savings generated from the Improvement In the human organization would

amount to 8.5 ($10,000) or $85,000.

While the values assumed in this illustration are hypothetical ,

the bases and relationships are very realistic in terms of the findings

of this present stt~dy. It Is In such possibilities as that suggested

in the Illustration that the potential worth of future performance trend
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- 
indicators lies. Actions and policies wi th potential costs and

- 
- benefi ts in other, more conventionally tangible areas have possible

- human organization consequences as well. Without some syst~~ such as
that demonstrated by the reports in this series, these consequences

may well be overlooked and inappropriate courses set. The results

- of the present analysis suggest that a current value human resources

accounting system in the Navy is , in fact, feas ib le.

- 

Sumna~~

- Previous chapters in this report have’ demonstrated the feasibili ty
- of future performance trend indicators (FPTI) in civlian organizations .

- In this chapter, the basis has been laid for extending FPTI systems to

- the Navy. Using linear multiple regression as the analysis technique ,

the obtained relationships between H~MS Indexes and both reenlistment

and readiness performance measures are statistically significant in

proportions for exceeding what would be expected by chance. There is
- clearly adequate evidence to merit further development of FPTI systems

in the Navy.

4
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SECTION IV

UTILIZAT ION ISSUES

Preceding sections have described results which support the

feasibility of current-value human resources accounting. The actual

adoption of HRA as an integral part of management decision—making

will now depend largely on an adequate resolution of several pro-

cedural and ethical issues . Section IV (Chapters 9 & 10) addresses

these Issues and offers some alternatives for handling them .

Chapter 9 focuses on the procedural , or design , complexities in

current-value HRA . The design of an “ideal” current—value HRA system

— 
is viewed in the context of two basic issues, namely, the strength
and aacuracld of prediction.

In Chapter 10, the focus shifts to the potential impact of a

current-value HRA system on various “stakeholders” (e.g., organizational

decision makers, workers, citizens). The importance of a well-imple-

mented HRA system, as well as a well-designed one, is emphasized.

- — — ~~— -~~
-
~~~~~~~~~~~~~~~~~~~~~~~~~
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1

CHAPTER 9

THE DESIGN OF

CURRENT-VALUE JIRA SYSTEMS

• The research described in previous chapters has illustrated

the major processes involved In the creation of Future Performance

Trend Indicators. The results suggest that such a system of current-

value human resources accounting is Indeed feas ib le.
One might expect that implementation and utilization of such a

system would be no problem. Once successfully demonstrated, managers

would presumably rush to adopt this human factor “early warning system.”
However, utilization of new research findings does not occur all that
readIly. Despite the researcher ’ s art icles of fai th, solid findings

do not sell themselves .

Instead, utilization occurs as the result of the ability of the

j research ‘conr~jni~y” and the user “coevnunity’ to interact constructively.

That Is, these two conin unities need to be resp onsive to each others

language, thought processes, and concerns (Caplan , 1973; Havelock, 1973;

Navelock & Havelock, 1973).

_ _ _ _  ~~Ti -~‘- _ _
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Some of these concerns are methodological in origin. They reflect

differences In concepts and procedures of sharing, processing , and

analyzing information. Like unfamiliari ty In any setting, these

dIfferences produce mistrust and wariness . For example , social and

behavioral science deal customarily in probabilities , while accounting

deals more nearly in complete certainties. The organizationa l

scientist Is therefore pl eased with the 50 percent of outcome variance

which Is accounted for, while the accountant sees the half that remains

unknown and treats the results wi th some skepticism.

Of course, there are other sources of potential resistance to

Implementing the findings of this research, such as preferences for

management styles at odds with those which underlie the prediction

system, and affinity for hardware rather than the human organization.

However, It Is to methodological questions and obstacles that this
chapter turns . Our belief is that major progress In designing and

Implementing a current value HRA system may be made by addressing them

in some detail.

The sections which follow treat a number of these issues in

fairly formal and technical fashIon. The basic questions may be

stated much more Informally, however (Bowers & Davenport, 1978):

( 1 ) Aren ’t the predictions made in these reports marginal?
Isn’t there a great deal of unaccounted-for variance
in outcomes, more even than what is accounted for?

(2) Aren ’t such things as dollar value, discounting, and
capitalization consnercial-world notions that are
Irrelevant to a military setting? 

___~~ _ __~~ _ _ _ _____ _ __
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(3) Doesn ’t this research take a great deal for granted
about what should and should not be included in a set
of predictors for current value HRA?

(4) Isn ’t any system that predicts across time of limited
usefulness to an organization , like the Navy, which
has constant reorganization and turnover?

(5) Doesn’t thi s research , if implemented, imply levels
and frequencies of reporting that would overtax the
FP~I system?

Of course, no ringing den ial of these potential probl ems Is

Dossible. However, an exploration of the contributing methodological

issues may scale the problems down to manageable size .

There are two parts in this chapter. Part One addresses broad

issues of methodology which affec t the basic validity end reliabili ty

of the FPTI prediction equations . Part Two shifts the focus to more

specific Issues and their implications for the design of current value

HRA systems .
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At the outset , It’ s important to note the distinction between

the real predictor and outcome properties (those that exist in the real

world as actua l events) and the measures used to operat lona lize them.

The degree of support present In a supervisor’s behavior is a real

property of the system, of which our questionnaire three-item index is
• simply a reflection. Likewise , real performance is something di fferent

from the measures which we use to represent it.

These operational measures may be more or less Ngoodw -- that is ,

in some measure they represent true variance in the predictor charac-

teristic, or true variance in the criterion, but they contain both

systematic and random error as well. For example , a particular index

v alue on supervisory support reflects the actual degree of supportive-

ness present in that supervIsor’s behavior in a recent time period.

However , to some degree it also represents such unrelated things

as positive or negative response set and random error. Likewise, an

index of absenteeism reflects in part real absenteeism and in part

such things as a timekeeper’s favoriti sm and random mistakes on entries .

We assess the TMgoodness ” of our measures by coimnonly accepted

indexes of reliability and va lidity . Yet these may be insufficient.

Systematic error may be quite reliable, and a high correlati on between

predictor and criterion may reflec t the coincidence of related systematic

error as much as the overlap of true effects . As writers in the

personnel selection field noted long ago , we cannot safely ass ume
the adequacy of the criterion and conclude that inadequacy lies only

In the predictor. We might conceivably encounter a situation in which

an excellent measure of sup ervisory support relates not at all to a =
measure of absentee ism which contains largely error.
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In any measure, criterion or predictor, the questions of reliability 
-
•

and validtty arise. Lack of accuracy in performance data is not only

a function of recording errors, but also Inaccura te reporting or,

perhaps, inappropriate dat.a collection systems. While deliberate

misrepresentation may not be a major problem in itself , coupled with —

other error sources, the result is performance measure ments w i th far

less than perfect reliability.

Thus , the strength of the human organization-performance relation-

ship will depend on the reliability and validity of both the predictor

and criterion measures. In most cases, measures will not cover all

the “real” variance and will , in addition , introduce some error. These

factors will tend to place an upper limit on the (performance) variance

available to be predicted.

Another factor affecting the relationship between the cri terion

(measured at time T0+k) and the predictors (measured at time T0) Is

the concurrent relationship between criterion and predictors at tine

• T
0
+k. In other words, the level of performance today Is a function

of the state of the human system, both today and the way that It was

in the recent past. Any changes In the predictors since their measure-

ment at T~, would influence performance today at T0+k. A possible

representation of the factors which affect criterion variability is

given in Figure 6.

Thus, in this present study, R’s of .50 -- good as they are by

comparison to past work and reports -- appear to account for a minor

fraction of variance In the performance measure . Yet , this prediction

may be quite accurate in terms of the amount of ~truew var iance

—-~~~~~~ -
- -
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-
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available to be predicted . If we use the hypothetical value of .80

to indicate the (1) reliabili ty of the performance measures , (2) the

validi ty of these measures , and (3) the magnitude of the “true” human

organization - performance relationship, we would have .80x.80x .80, or
.51 as the “upper limit” of R. In other words, we might be predicting

all there is to predict.

Gener alizab ility of the Prediction Equations

The development of the prediction equations is central to the

current-value HRA methodology . Once they are developed , however,
their validi ty across time and for different organizational units

must be repeatedly assessed .

t) iffQr~ni&8 a ’r..,oe orgap *in~zeiona i unite. As stated in earlier

reports (Davenport, et al., 1977; Bowers & Davenport, 1978) the

nature of the human organization-performance relationship may differ

across organizations , or across functional units wi thin one organization.

Differences (in beta weights , as well as in mult ip le correlat ions) may

be due to (1) the type of work performed, and (2) the type of system

(Bowers & Davenport, 1978). While the existence of these differences

were not confirmed or denied in the present study , knowledge of the

generalizability of the prediction equations is important. Questions

like the followi ng need answers :

• Would using separate prediction equations for menu-
facturing and, for example , accounting units result
in better predictions?

• Would different equations for l arge, labor-intensive
units and small capital-intensive units result in
better predictions?

_______ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ -~~ ~~ • — - -——-. —--“—--— --. -—-- —-— —--- - - - -——-~•—-—---—--—-— --
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• Would better predictions be made by using separate
equations for organizational units wi th generally
participative management practices and those wi th
aut hor ita rian management pra ctices?

An Investigation of these questions requires a larg, number of
units from either (I) several types of organizations or (2) diverse
functional units withi n one organization, In most single organizations
there are two or more functiona l areas. However, few of these areas
are comprised of adequate numbers of units to develop equations for
each of them separately. Such an organization, would be faced with
one of three choices : (1) use the same prediction equation for d i )

task/system area s , (2) not include some units in the HRA system , or
(3) use a prediction equation developed for the same generic area
(e.g., accounting departments) based on data from several organizations .

~~~~~~~~t~~~~~~~a sjjm,, Regardless of how the prediction
equations are developed , consistency of the human organization_perfo,,~ n,~
relationships over time is a concern. That is , if the relationship
changes from the period from which It was developed to the time period
to which it is to be applied , the accuracy of prediction will decrease.

In an earlier chapter (Ch apter 3) som e potential causes of changes
in the predictor_criterion relationships between predictor measurements
were li sted . Chang es in business and econ omic condition s exter nal to
the organization, and growth or structural changes internal to the
organization were two categories of these factors .

One technique for developing the prediction equatIon:
(I) hY—BL~X
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would be to have full , two year data on both performance (Y) and

~~ (K). Then, by forming ~X and tx values , estimate B. Even so, to
evaluate the consistency of thi s relationship, one would need comparable
data over seve ral years, and preferably for several organizations .

In the present study, two year data were not available. Thus ,
the above procedure was not feasible In deriving equation (1). The
alternative was to derive:

(2)

and the n assu me that 
~~~~ yielding

(3) Y 2~B,X~.
By simple arithmetic , it follows that:

(4) M’~Y 2 -y ,.~y •8,~x
In this situation , the requirement of consistency of the relationship
ac ross time Is even mo re evi dent.

Lapointe , et al . (1978), looked at the assumption of B—B with
the very minimal data available within this study. They found no
substantial evidence to support or invalidate this assumptIon. Change
in the B ’s between predictor measurements, If It were estabjlsp,ed ,
would result in loss of accuracy In prediction.

Many researchers point to an additional reason why betas might
be unstable over time -- mult$colllnearlty (e.g., Rockwell , 1975).
~ilt icollinear1ty Implies that one or more of the predictor varIables
Is a linear function (i.e., highly correlated) with other predictor
varia bles. Interdependen ,~e of predi ctor variabl es Is said to increa se
the variabili ty of the esti mates of the true regression weights -- I.e.,
the standard errors of b,, be,... ,b1,. As inter-correlations Increase, 
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the beta values may become less reliable , which would reduce the

likelihood that the same betas will be found for two prediction

equations computed from comparable samples.

Lac k of reliabili ty in the estimates of the beta-weights

(regress ion coefficients) resulting from high levels of multicollinearity
would make it vIrtually Impossible to test consistency of the

criteria-predictor relationship over time. That is, if S~, 1-1 ,2 repre-

sent two different sets of regression coefficients for two different

time perIods, as identified above, the equality of B,—B~ is a concern .
Any attempt to test this null hypothesis with highly multlcollinear

data would almost guarantee rejection, regardless of its validity.

An investigatlun of multicolllneari ty of the data set used in

the present study, followIng the suggestions of Rockwell (1975),
revealed that the set of 13 500 predictors were highly multicollinear.

On the other hand, the standard errors of the betas were small (Mean

.20, SD • .02), and the betas for two random subsamp les appeared

similar. These findings indica ted that, whIle the predictors were

Inter-correlated, thi s d id not produce the t roublesome effects often

associated with multicollinearity. (For a more detailed discussion see

Bowers & Davenport, 1978, Appendix A.)  Thus, multicollinearity may

not have been a problem. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _- — 
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Part Two
Design Issues

The basic issues of predictive strength and generalizability of

the FPTI equations, that were discussed in Part One, have implications

for the design of current-value HRA systems. The key design issues

are the followIng:

A. What is the optimal number and type of predictors
that should be included in the prediction equations?

B. How should the criterion variables be defined?

• What measures of performance are meaningful for
different hierarchical levels and for di fferent
functional areas?

• When the criterion measure Involves comparing actual
performance to some standard, what effects will

F 
changing standards have on the accuracy of prediction?

• Is it meaningful to apply discounting and capi taliza-
tion in cases when anticipated performance cannot be
expressed In dollars?

C. What are the theoretical and practical implications of
conducting the FPTI analyses at e.g., the work group
versus the conunand level?

• What level of analysis will provide the most meaning-
ful data?

• Can we expect to obtain the same relationships at
different levels of analysis?

_ _  • _
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Predictor Variab les
One concern which affects several aspects of the FPTI methodology

is the number of predictor variables Involved. In the present
situation, 13 ~~ indexes were used. In further investigation and
application of FPTI, two questions arise: (1) Are there other aspects
of the human system which ought to be measured and Included in the

prediction equations? (2) Is there an acceptable way to reduce the
number of predictor varIab les?

The two, if both answered in the affirmative, appear to be i~
competition with each other. It may be however, that a good solution
to the latter would negate, and possibly even be enhanced by any
increases resulting from the former.

The present version of the S00 has 16 major indexes . Three of
these were not used In the present study because they were ci ther
missing from some organizations or insufficiently reliable. However,

as this line of inquiry continues , it may demonstrate that aspects of

the human system, presently unrepresented by the SO0, relate strongly
to criterion measures . Possible examples of such aspects include

inter-unit coordination, job complexity , bureaucracy, and goal
integration. *

The above discussion is somewhat reminiscent of the concerns

introduced by Davenport et al. (1977), regarding modifier variables.

• , The purpose of human resource accounting is to measure the state of

*Goal integration is currently included in the 500 so that its
relationship to other S00 indexes can be inves€Tjated. Goal integra-
tion measures the fit ~~iween Individual goals and organizational
objectives .
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the human system, so that its Impact on performance can be investigated

and reported. Thus, one criteria for inclusion of variables is that

the variable measure some aspect of the human system. The Inclusion

of modifiers which increase the accuracy of prediction (such as

structural or technical aspects of the organi zation) is acceptable

provided that predicted changes are not due to changes in these

modifiers, but to real change in the human organization.

In an effort to decrease the number of predictors, Lapointe et al.

(1978), investigated excluding some of the 13 S00 predictor variables

used in this study. The results indicated no single variable which

should be excluded from all time period predictions . A modification

of this approach might be of interest, however: Are there subsets of

the predictors which could be used in different time periods?

In future research, one might demonstrate the existence of

subsets of S0O indexes which have maximum effect on productivity in

three time frames, say, 0 to 3 months, 4 to 8 months, and 9 to 18 months.

If this is found, and the subsets include 7 or 8 variables , the resulting

reduction in the number of predictors would significantly reduce the

number of cases needed to achieve significant results.

While such a question appears fairly straightforward, the actual

determination of these subsets of predictor variables would be quite

complex. In addition to the defini tion of appropriate time frames,

questions like, “Are the subsets criterion dependent?”, would also need

to be answered . Nevertheless, the concept is theoretically consistent

and desirable i~ application , and ought to be Investigated .

_ _ _ _ _ _ _ _ _ _ _ _  ~~ --



I
Criterion Variables

The criteria of organiza tional effectivenes s considered Impor-
tant vary across systems. In the Navy, Operational readiness and
reenlistment rate are two valued outcomes. Most civili an organizations
collec t and monitor data on some as pects of productivity and
absenteeism . Whatever variables are chosen, their validity/reliability,
“var iable” versus “fixed” nature, convertibility to dollars (Or some
other valued unit) are crucial factors.

Performance data are collected periodically, often daily. These
data may then be aggregated Into periods of longer duration . In
this study, performance periods for the civilian sites were allowed to
vary in length both within and across the organizations. Defining
periods more uniformly would have the advantages of clear interpretation ,
especially in the context of ac counting sys tems.

Defining perfor,r,,,v~,e for  diff erent organi,~atj ~~~ j  areas . Another
issue of importance is the applicability and availabili ty of performance
measures for different functiona l units and hierarchical levels in an
organi zation. For example, absenteeism is a measure that can probably
be applIed to all organization members, even though the cost of one
day of absence will vary according to the level and function of the
person absent as wil l the availability of accura te data regarding absence.

A measure like productive output, on the other hand, seems most
applicable to those directly producing, i.e., to bottom-level line
uni ts . It can be applied to others only by some arbitra ry rule of
extrapolation . For example, the productive output of a group of
conunanders might be defined as equal to the average output of the groups
in their domain,

_ _ _ _ _
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One cannot safely extrapolate performance outs ide units, however,

to staff units from a parallel operational unit , for example. One

way of estimating performance of staff uni ts would be to work simul-

taneously with an adequate number of organizations and their component

units. Then , one could calculate increments and decrements in

performance for each organization as a whole, and for the sum of the

component units with performance measures available. The difference

between these two calculations for a single organIation might reflect,

in part, the contributions of the staff areas. Howev~~, the same

difference might also reflect the non-additive effects .he perfor-

mance of the several component units, and the effects of aggregating

performance data differently (i.e., to the cost-center versus the

organizational levels). An alternative to extrapolation would be the

development of new measures suitable for staff functions. While

difficult, this alternative seems preferable.

The effects of changing p erfor ’manc. standa rds, Other than in

pure mathematics, numbers in their own right have no meaning. This

is particularly true when the numbers represent measures of human

behavior, or of system performance. For example, when a questionnaire

is used to assess human behavior in an organizational setting , we begin

with raw responses and work toward various aggregate or transformed

measures. The raw responses of each member of a particular organiza-

tional work group may be converted to index scores by calculating a

mean of component items . This mean then represents a central tendency

of item responses for that particular individual in that Index area .

Taking a next step, we represent the whole work group by calculating

a mean of individual index scores for the persons making up the group.

___________ 4
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Now the score represents the central tendency of group members.

In each of these instances , we have transformed the measures and given

them a somewhat different meaning.

Interpreting these numbers may lead to additional steps, however.
First, we may simply relate each group mean to the wording of the
original response alternatives. If we do, our expectation is that a

mean score reflects the meaning implicit in the wording of the alterna-

tive(s) closes t to it.

This also may be inadequate, however, and we may choose to

convert each score to a i-score, which states the score in terms of

the dispersion of the scores in the sample. Finally, we might decide to

convert each score to percentile form, either on the basis of our

expectation derived from its i-score, or on the basis of an actual

arraying of scores themselves. In both of these instances we have

restated the score in terms derived from an ~~pectation of some sort.
The purpose is to transform the score to a form which has currency In

an organization.

Zn systems theory terms , what this exemplifies is the transducer

function -- the conversion of information to a form in which It can
be circulated , interpreted, understood 1 and used elsewhere. By using

performance standards , outcomes from various subuni ts within an

organization can be compared. Thus standards are one method of con-

verting information to a form In which it can be easily interpreted and

used.

The process is relevant to the performance or criterion side of

the relationships discussed and studied in this project. Total
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variable expense, for example, has been defined in terms of “engineered

standards.” Initially in dollar form, expenses were restated as a

percentage of some base , also calculated in dollars . These standards

are often historically based and reflect in part the capacity of

whatever equipment may be used. Beyond this , they reflect what has been

experienced in the past for product mi xes of particular kinds. An

aggregation of the past thus becomes an expectation for similar situations

or mixes in the future , and present experience is converted from raw
• “counting” form to a percentage of that expectation.

When , as in this project, performance is measured in terms of

“engineered” historical standards, problems may arise in predicting

future performance if the standards change between the time the equation

is generated and the time future performance occurs. Such standards

are changed periodically to take account of technological changes,

changes in work mix , and the like. For example, assume that future

performance predictions in a garment plant are made on the basis of

equations using performance measures computed in terms of present Or

past standards. Such standards might assume five styles of four

particular gannets1 each in a dozen colors. They would also be

determ ined by crew size in relation to existing equipment and its

capacity. Future value is , accordingly, determined in terms of a base

using that performance capaci ty. However , suppose that the company
decides to produce, for a mess market, only one style of one garment in

• six colors, and that it brings in faster sewing machi nes and cuts crew

size . Costs for a given volume of productive output will now be lower,
and antidpated cost performances from improvement in the human organiza-

tion must be calculated in terms of a “tighter” base. 

- •  —~~- - -
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In any ongoing current value system of human resources accounting ,

it would be wise to check continually the accuracy of prediction

equations for revised-standard situations , and to update and change

them accordingly.

The easy interpretation of such Information outside the organiza-

tion ’s boundary is less easy , however , even when historical standards

are employed. The reason is that the means or methods used in

determining standards may vary widely from organization to organi zation

and from one time to another. This was one persuasive reason for the

“dollar cri terion” given by Brogden & Taylor (1950), and it is an

equally persuasive reaso~i for current value human resources accounting.

In its normal or usual form, current value HRA not only anticipates

future value, it also converts those changes into a metric with

currency in a present time frame across organizational boundaries -- a

dollar metric.
• In this sense , current value human resources accounting is an

organizational example of an output transducer. As such , its role is

clear: the conversion of performance information into a form which

can be circulated and understood by important role occupants in other ,

sometimes superordinate, entities .

The value attribution process in current value HRA carries this

a step further , by the three-step sequence of (a) converti ng the added

value back to dollar form, (b) discounting it to reflect opportunity

costs , and then (c) capitalizing it in order to reflect is i nvestment

• value.

-
I -- ~~- - _ ____-- 
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Thus, in constructing a current value HRA system , we begin by
calculating predictive equations, using criterion values derived from

ratios of actua l dollars expended to a then-current standard of
expected dollars. We converted to anticipa ted gains and losses by

re”ioving the denominator -- the base or standard. However, if
standards are changed between the time that the equation was generated
and the time for which prediction was made, there are problems . The
values to be realized from gains and losses in that future period

(now presumably arrived at) are different from those that would have
occurred had old procedures, old standards , and old values remained
in effect . Stated in transducer terms , the values have been converted
to a form that is either no longer capable of being circulated , or is,
more likely, misleading.

Alternatives to the dollar metric. As we turn to the development
of a current value human resources accounting system for the Navy , we

need to remind ourselves that the p~pçedure, not necessarily the dollar
metric, is the cri tical issue . In industry, current value HR1, calculates
In dollar terms because dollars are the measurement unit used by
profi t-making enterprises and those policy of decision-makers who

direct or influence them. Even here, other measurement units might be
possible , however. Developments at a societal level suggest. that the
years ahead may well see the development of “quality of life ,” or

“social responsibility,” or “the envirorment” as meaningful units .
Whatever the measurement unit, the purposes remain the same :

to convert organizationally-added value into measurement units which
have currency among members of the Navy ’s management subsystem and among

-- ~~~_ 
-~~~~~—~ ~~~~~~~~~~~~~~ ~~~~ - _____________________
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those external entitles and agencies whose decisions are critical to

the Navy (e.g., Congress). Certainly, some aspects of Navy performance

are dollar-convertible. For example, the costs of attrition or of

low retention rate in critical ratings are expressible in dollars .

However, the ultimate criterion of Navy unit performance Is not simply
the retention of manpower at the lowest possible cost, but the defense

of the nation, and the non-economic aspects of this criterion are

not dollar-convertible , The cost of losing a war is only in small

part economic, for example. Its social and political consequences

might well be disastrous , in ways not calculable in dollars.

P~rhaps the closest approximation to this ultimate non-economic

criterion is readiness, defined as an ability to cope with any military

contingency that mi ght arise. As we have noted in earlier reports,

work by Dunnette, et al., identifies readiness as one of three

critical criterion domains (Dunnette, et al., 1973). It may be

therefore, that current value human resources accounting In Navy

settings must be cast in terms of something like “readiness units ” that

are the analogs of dollars In industrial organizations .

Such a unit would represent increments and decrements in

preparedness. The function of a current value system would be to

anticipate changes in that readiness state that are attributable to

improvement or deterioration in the human organization. Because it

is ~ problem in anticipation , the analogs of capitalizing and discounting

in coirinercial settings must be at least conceptualized , if not developed.

• Regardless of the metric , the purpose remains (a) to predict changes

in outcomes, (b) to convert those changes into values on the metric
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of relevant decision prot esses, and Cc) to adjust the result ing (igure s

for the impact of time .

I n coim*rcial organizations, one dj~~9~unts to take account of

opportunity costs -. that is, the value foregone by virtue of using

assets for the investment being discounted . Simi larly, one c~~i ta l es

to decide what kind of investment would normally be required to yield

a return of the kind predicted or experienced . As stated, these are not

thought of In synmwtrical terms -- tha t is , one experiences opportunity

co~tc . but never opportunity gains .

The whole notion of discounti ng is custom arily ct~ted in terms of

desirable outcomes which must be sw~1 ted1 and of alternativ e good things

which must be foregone during the interim. The central concept% are

that (a) the real incriment is worth only the excess of it~ long-range

positiveness over that of the most døs irable interim alternatives , and

(b) out (ome . alternatives , and ori ’iinal i nvestments are stated in the

sane ternls . Among th. perspectives not taken are (a) the added interim

value of postponing a consequence into the future , and (b) situat ion%

in which vltPrnr alternative outcomes or original Investments are not

stated In terms of the same metric as the discounted consequence.

The general question that discountin g suggests is: ~oes d.1*y

add to or detract from th. value of a future consequence? is some

value forjgone because of its futurity ? In the industrial case of

dollar returns , th. answer seems fairly cl•ar: delay does detract from

the value of ~n anticipated return , b~ca uso of the alternative returns

that one might have gotten in the meantime . In the case of the Navy ,

th. answer is not ~o clear. Perhaps an ,ibility to realize a substan-

tia l increment in readiness ten years hence adds to , rath er than

subtracts from, its present va lue -- it may well make unnecessary a

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~—~~.-——-- —-
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1number of interim “patchings ,” discourage a potential aggressor who

fears future retribution , etc.
Consider first the following example: In a Navy setting one

could invest resources in an upgrading of the human organization that

is expected to pay off in readiness terms in three to five years .

Doing so diverts those same resources from alternative uses that might

generate ininediate readiness. If inetediate incr.ments in readiness

have positive value 1 then the Inves tment can be discounted conventionally

by some means.

However, unl ike dollars , additional units of readiness may not

always be positive in value. For example, an inmedlate increase in

• readiness might cause a potential adversary to launch an attack,

whereas future increments from a human organization investment might

• pay off handsomely at a cri tical time , In such a situation , one ought

not discount (i.e., reduce) the value of future performance, but

• rather augment it.

Al though less clear , a similar set of considerations might be

applicab le to capitalization. When cap lta lzing a return, conrercial

organizations address the question of how much by way cf resources would

have to be invested to realize a given leve l of return.

But in the military settings, one may not have to forego

readiness now to realize a return later. Perhaps a present problem

(cos t) can be avoided or solved by the same Investment that generates

a future reediness return. For example, perhaps by upgrading the

human resource processes of Navy units one can (a) inredietely trim

_ _  



F 
—• ---—•—.. ,———

~~~~~~

.-

~~~~~~

.,—,

~~

•

160

attrition, enhance retention, and reduce disciplinary infraction , while

(b) creating a set of conditions that will pay off in increased

future readiness.

Again, the more general question is instructive: How much would

one have to risk In readiness to attain a given Increment In future

readiness? For example, a series of actions might , If taken, have a

high likelihood of adding significantly to future readiness. However,

• these actions might carry (a) risk of failure , and (b) some possibility

of losing readiness altogether . Some improvements in future retention

rates might cost severely in inmediate readiness, or some improvements

in future readiness might drive out all experienced personnel and

generate severe discipline problems.

For both of these operations -- discounting and capitaliza tion
-- military analogs seem highly likely. The difference is that , unlike

the comparatively simple operations which have been well worked

through by the financial coninunity using a dollar metric, the ties

between present and future, Investment and return, opportunities and

their cost , have not yet been worked through for military organizations .

Yet , those expert in related fields night well provide the needed

guidelines.

Thus, the complete application of current value technology to Navy

organizations in non-dollar-convertible sectors involves an answer to

the questions just explored about a readiness metric. The task is

large but not impossible. Furthermore, it may pay dividends outside
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the area of predicting and interpreti ng future performance. It may

well permi t an analysis of policy implications of different readiness

states that is not presently possible.

• En spite of this remaining set of issues , limitations upon
costing future changes into a proper present framework need not

prevent taking the more basic steps of present value HRA for the

Navy -- estimating future performance returns from present organizational

changes in functioning and management.

Level of Analys is

Conceptually, human resource account ing techniques coul d be
developed using any of the followi ng as the unit of analysis:

individual , work group, cost center , department, division , or

organization. By unit of analysis , we mean the unit or level at which

both performance and the quality of the human system is assessed .

This section explores issues , both theoretical and statistical , which

relate to the unit selection and also discusses the procedures used in

our development of the FPTI methodology.

There are three major components which optimally get integrated

when selec ti ng the unit of analys is for a HRA system . The f irst Is a

theory of organizational functioning which is conceptually sound

and appropriate to the organization at hand . One such theory is that

of Rensis Likert (1961, 1967) which involves overlapping work groups,

each supervisor being part of two work groups: the one which he or

she supervises, and the one composed of all those reporting to his or

her supervisor , This conceptualization of organizations has been

rigorously exami ned and shown to be appropriate for a wide variety of

organizations.
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Some organizations do not fit the above model , however. One
example is the matrix organization. The authors are aware, also ,.
of a particular municipal transit organization where 90% of the

employees have no supervisor as such, and no substructure among
themselves.

In these two cases , it would be important to develop a model of
organizational functioning consistent with their structures. As

has been noted by Pecorella and Bowers (1976), one major criteria for
developing FPTI Is the ability to measure relevant aspects of the
human system. The selection of these dimensions is clearly related

to having an appropriate model of organizational functioning.

This leads to the second of the three major components: the
instrument used to measure the human system . The instrument must be
consi stent with the theoretical model discussed above. A specific
facet of this cons istency is the unit of analys is. For example, if
the theory presumes the individual employee is the basic unit, then
it Is necessary that the instrument measure aspects of organizational
functioning at the individual level . One subtlety in selecting “off-
the-shelf” surveys is ensuring the fit of the theory base of the instru-
ment and the appropriate organizational theory.

The third aspect which needs to be integrated with the first two,
is how performance is measured. Performance may be measured at
several levels of aggregation. Sometimes it is possible to measure it
at the lowest level -— i.e., the individual . One such example would

be absenteeism. However , at other times , it may be difficult to assign
a perform ance score to each individual. Two alternat ives ex ist in such
circumstances: impute aggregated values to the desired unit (e.g.,
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individual), or devise new performance measures which can be enumerated
at the desired level . As discussed later In this section , the former
frequently leads to statistica l complicat ions .

The level at which performance Is measured does not have to be
at the same level analysis as the theory or organizational funct ioning
and the level at which the human system is measured. However , as

discussed later, the continuity across all three is the most des irable
state. Aggregation or imputation can cause errors in inter,retation and
precision .

&?ologiaal fa j j a~j .  The ecological fallacy refers to the fact
that events at one level of analysis may move in di fferent di rections
from those at another level . Let us consider this process In terms
of a question much discussed in recent years: Do more participative
management practices result in a stronger reenlistment intention?
Theoretically, human resource-oriented practices may be seen as having
quite different effects at the individual , group, and organization
level . For example, one Investigator may find little or no relationship
between the strength of these practices and the attitudes of Navy
personnel at the individual level . However, another investigator might
take the same data, correlate the two variables at the work group
level , and find that participative practices result in a lower
Intention to reenlist. Yet, another inves tigator might decide that
only whole organizational units —— e.g., ships —— are sensible units of
analysis and therefore correlate organIzational means for these
variables . In this case, his conclusion would be that participative
practices result in higher intentions to reenlist.
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Although termed the “ecological fallacy,” the situation may

represent nothing fallacious at all. Each effect may be very real.

Effects not present for individuals may be present for meaningful

• groups of those Individuals. Groups, in their turn, may be clustered

in a way that produces opposite effects when aggregated into cost-

centers or comands. A crucial requirement is to determine as accurately

as possible which effects are casual in nature and represent potential

action variables (i.e., “handles” on the observed problem) and which

are only the result of subsetting.

A’ff aot. of 1) wputation. As discussed by Pecorella and Bowers (1976),

the data set on which the present series is based includes performance

measures by cost center. The Survey of Organizations, used to measure

the human system, collects data by work group. Because of the sample

size necessary to do the multiple regressions involved , the cost

center scores were imputed to the work group rather than aggregating

F the werk group scores to the cost center. (In this setting, a cos t
center is a budgetary unit , with known predicted costs and performance.)

The purpose of this section is to discuss the implications of imputation

from cost center to work group. These remarks are made in addition to,

not Instead of , the coimnents above regarding the ecological fallacy .
As mentioned above, in the present study, it was necessary to

impute cost center performance values to work groups. In the develop-

ment of the statistical relationshi p between the human system and

perfonnance , the effect of the imputation of cost center values to
work groups was to decrease the variance between work groups. The

resulting multiple correlations were reduced, as was the accuracy of

the computed prediction equations. Also implicit in this imputation

•• ~~~~~~~~~~~~ -.— • - -• 
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was that the contribution to the cost center was uniform across work

groups. As discussed below, this may not be the case.

In the present study, once the prediction equations were obtained,

future work group values were predicted from the corresponding change

in work group human system values. In order to do the value attribu-

tion , work group-predicted perfonnance values were returned to the

cost center level . This was accomplished by taking the arithmetic

average (mean) of the performance changes of the cost center ’s component

work groups. Implicit in such a calculation is that the contribution

of the component work groups is equal. This may not be the case.

Take , for example, the situation in which a cost center is made up

of nine work groups (say, three per shift) and one supervisory work

group. Most organizational theorists would claim that the impact of

the supervisory work group is signi ficantly more important than that

of any of the non-supervisory work groups. Thus , a change in the

supervisory work group ought to predict more than one-tenth of

the total cost center change. Another example might be in a cost

center comprised of three work groups with 10, 5, and 4 employees.

It is likely that a change In the larger work group will have more

impact on the cost center than comparable changes in either of the

other two work groups. (The situation in this second example could

be handled through the use of a weighted mean, if, in fact, the work

groups are not interdependent.)

Even if the number of cost centers available in the present data

set had been sufficiently large to calculate reliable statistical

relationships between performance measures and the S00, it may not

have been wise to do so. If the cost center became the unit of

• • ,  - -
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analysis, then work group scores would be aggregated to the cost center.

In many settings, such aggregation, usually done using weighted

means, makes sense theoretically. For example, an organization may

have 40 district offices, composed of three to seven work groups .

In this situation, computing a district office score as an average of

the component work groups prov ides a measure of the district office ’s

overall quality . The obvious interdependency of the work groups is

the justification for the aggregation.

However , in some cost centers, the component work groups may be
independent. Consider, for example, the single work groups that

staff a particular machine across the three shifts. Other than

coordination of maintenance, it is conceivable that these work

groups would have little interaction or interdependence. In a case
like this, the aggregation of work group attributes to the cost center

may not measure cost center attributes which relate to performance.

That is, attributes of work groups which relate to their performance

may not be generalizable to aggregates of independent work groups .

Another problem with aggregating work group sco res to cost centers

is not knowing how each work group should contribute to that aggrega-

tion. If , in fact, the exact contribution of each work group to

performance were known, then the aggregated S00 scores could be combined

using the same relative weighting. However , such knowledge is rarely

available.

A final consideration of the consequences of imoutation in the

present study involves the examining of the accuracy of prediction.

If a comparison is made between actual performance values and the

predicted values , interpretation of the comparison is difficult. 

~~ - . -•-•• - - - • — — —- -—-— - . - •-——--——--•____



167

If the scores compare favorably, there is no problem. If they d.c not,
however, two interpretations are possible: First, the ability to
predict may be low . Second, the process ef aggregating predicted
work group scores to the cost center le~el may be at fault , in which
case the comparison is meaningless.

In sm~~ary, it is important that the organizational theory, the
actual organization, the human system measurement device , and
performance data measurement be integrated . The optimal solution is
that this be done at the same level using the same unit of analysis.

Frequency of Data Collection
• The frequency of data collection which is optimal may vary

according to certai n organizational characteri stics , for example ,
the speed and frequency with which significant changes occur in the
human organization and Its performance. The purpose of this section
is to discuss this and other Issues related to designing measurement
schedules .

Pattarem8 of ~~~~~~~~ The human system, measured by the Survey of
Organizations, changes over time. Little is known about the time
framework In which those changes take place, or the expected duration
of particular changes. However, both of these elements may affect FPTI.

As a fi rst consideration, suppose a particular organization con-
ducts measurement of the human system every 12 months . If , in fact ,
most human system changes occur f requently, but are short In duration ,
it would be possible to get work groups whose S00 scores show no change
at the measurement points but, in fact , have significant variation
within given years.
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Clearly, it is important to know the life expectancy of human

system changes. If the human system were monitored at time intervals
less than this expected longevity , then the prob ablity of inaccuracies

like those discussed above would be minimal .

The above illustration is a simplification of actual human system

changes. At any one point in time , there may be several different

changes going on in a particular work group . These may stem from

external sources (change of personnel , task assignments , organizational

structure) or internal sources (increased skill , peer interactions , 
-
•

personal tragedies). Thus , regardless of the life expectancy of any

one change, several are apt to be starting and ending in overlapping

patterns. The su,rnnative pattern would be the principle concern of

further Investigation.

Implicit in the above discussion is the assumption that cycles

occur within the human system. This, in itself, is a question with —

different implications . One possibility is that ther~ are no

generalizable cycles, which makes concern about frequency of

measurement a moot point.

One further concern raised by the present research, but not

answerable given the constraints of the available data set, is the limi t

of future predictability. That is , how far into the future can we

safely predict performance based on the quality of the human system

today? Available evidence suggests a cycle of nearly two years , but

it may even be longer. Organizational variables which may affect this

include attribfon , rotation policies, labor force growth, and demo-

graphic characteristics of the present labor force.

~ 
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• Another issue is the life expectancy of the performance changes .

If, for example, a single unit improves In such a way that the
resulting predicted performance change is valued at $5,000, how long
does this value remain assigned to the work group? The FPT I methodology

would predict this change for only one year, whereas, with no other

changes in the human system, the saving could go on indefinitly.

In many circums tances , the increased performance would be Incorporated

into new standards, which also obscures the lasting value of the change.

Strvotur,—re lated s~oneidgrati op ma, Any real-world application of

H the current value method of human resources accounting employed in this

present study would avoid the major problems of selecting a subset

of work groups for value attri bution purposes. ‘3ecause all groups

would be included and the necessary data built in as available from

the start, little purposeful selection would be required.

Still , there would be some persisting aspects of the problem,

attributable to such factors as structural changes which result in

the disappearance of some units, the creation of others , and the serious

modification of still others. For example, a situation could easily

occur in which a unit , present at Time 1 and instrumental to the

generating of the equations, disappeared before Time 2. In such an

instance, predicting performance from Time 1 scores for such a unit

would introduce distortion.

Similarly, where a new group is created by Time 2 which had no

Time 1 counterpart, we might simply assign a Time 1 score corresponding

to the class mean at Time 1 for all other scores with that same Time 2

value.

_ _  — - - - --—--. -~~~~~~~~~~~ — -—• — ~~~~- - --- --- ~~~~~~~
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Still other changes result in the disappearance of units, but the

persistence of their functions and former members. In such situations ,

one possibility is to use the unit’ s Time 1 scores and the old stan-

dards and make a prediction as if it still existed . The prediction

would be added to the aggregation and presumably in some way reflect

the persistence of its personnel and mission. However, this is
not the preferred alternative. If new standards for the performance

of the revised structure are available but not yet fully implemented,

it would be better to wait and use them.

Finally, where reorganization results directly in changes in

standards, one must adjust prior value increments accordingly. For

example , a maintenance unit might be broken up and its personnel

reassigned to operating u~its. In such an instance, some of its

predicted future performance will now affect changes already predicted

and valued for the units to which its personnel have gone. Those

earlier predictions must accordingly be corrected.

Meaeurement i88Z468. One question most organizations will have, if

for no other reasons than logistics and cost , is “how often do we need

to measure the human (social) system?” Discussed above is the issue of

frequency of measurement with respect to the pattern, if any, of

human system changes. Other factors affecting the frequency of

measurement also need to be weighted when making this decision.

Clearly, measurement which is consistent with an organization ’s

present accounting system would simplify integration of human resources

• accounting into the total accounting system. Wh4le , conceptually, it

is possible to predict for different time frames than the periodicity

of human system measurement, the complexity of statistical analyses
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and developmental data base required would make such a program very

difficult to develop. The one exception to that is if the frequency

of measurement is some even multiple of the prediction period. (For

example, predict for one year, but measure every two years).

Another problem develops, however , when one begins to predict

for, say, the fourth year. If, in fact, it is now time 13 and

prediction for the fourth year is to be made , which data ought to be

used? Possible solutions would include (a) 13 data only , (b) 12 data

only, or (c) some combination of T~, Tl~ 
12 and 13. At time T3, the

performance of the organization is a combination of the concurrent

effects as given by the human system measurement at T3 and all

previous predictive effects (within the span of predictability

discussed above). These effects are most likely not additive (i.e.,

not independent of each other).

The answer to this prediction problem (which data to include) is

presently unknown. Research into the adequacy of the different

possibilities is needed, but the InclusIon of more than one year’s

data could assist in accurately predicting changes.

~ --~~~~~~~—~~~~~~~~
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Sununery

At the outset of this chapter , we listed five questions which

pointed to remaining methodological issues. Each of these issues

has now been discussed in some detail. The extent to which each

question poses a problem for HRA was considered and some alternatives

for handling them provided. The following conclusions seem warranted:

(1) While the amount of variance explained by FPTI predictors

appears marginal, It may be that -- wi th the limited
degree of accuracy achieved by current predictor and
performance measures -- we are explaining most of the
variance available to be expla ined .

(2) In the Navy , some ou tcome meas ures , such as operational
readiness, are very significant , yet, cannot be expressed
easily in dollars . Nevertheless, the concepts of dis-
counting and capitalization are very relevant because
they emphasize differences between the long and short-
term consequences of decisions and strategies relating to
readiness. This argues for developing analogues to
coninercial-world accounting notions which would apply in

military settings.

(3) The variables that should and should not be Included in

a set of predictions for current value HR.A must be speci-
fied , and should remain consistent across predictions for
a given site. However, the predictors which are chosen
will, optimally, provide a fit between the appropriate

model of organizational functioning, the measurement
instrument, and the particular organi zation under study .

(4) In organi zations’ like the Navy where there Is constant
reorgan1zat~on and turnover , there w ill be cases where
predictions for particular units need to be adjusted and
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and some time periods where no prediction can be made
for a given unit. Some methods for handling these cases
have been proposed in this chapter (& in the earlier re-
port by Bowers & Davenport, 1978). Thus, especially
in situations wi th large numbers of units, such cases
do not constitute a great obstacle.

(5) The optima l frequency of data collection and reporting
has not yet been specified. The considerations are both
theoretical (e.g., what is the duration of human system
qualities) and practical (e.g., what is the required time
and cost of data collection) in nature. As more is
learned about the frequency and extensiveness of changes
in relevant variables in the organization, the optimal
schedule can be designed, one which also fits the
accounting considerations of the particular organization.

Thus , implementation of current value HRA will involve consideration

and balancing of these methodological issues . The i ss ues are complex ,

but manageable. Their appropriate resolution should add to the

accuracy and useful ness of predictions made using the current value

method.

p

IL
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CHAPTER 10

IS IT ETHICAL TO

ACCOUNT FOR HUMAN RESOURCES?

Throughout this report , current-value human resources accounting
has been advocated as a pervasive and useful management decision

aid. Because of the potential power of HRA , however , it is essential
to cons ider , in advance, the ethical issues raised by such an accounting
system.

Two basic issues stand out: Fiz’at, ie it ethicaL to pLace a
• monetary value on people? A goal of current-value HRA has been to

describe changes in the value of human resources in a unit, such as
dollars , which is comparable to accounting figures for physical assets.

The advantage of thi s is the increased awareness of the impact of
management practices on the human organization (and thus on future

performance). Many argue, however , that human resources are not
comparable to physical assets and are dehumanized by the use of numeric

— terms, like dollars , to describe them.

Second, ie the goal of HRA to improve profitability or to make the

orgonization a better p lace to work? This question implies a conflict

of interest between management and workers. Thus, it is basically

- 
- - - ‘
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an issue of control : What are the priorities of the organization?

Who determines them? What happens when they come into conflict?

In the remainder of this chapter, we will discuss , in more detail ,

the questions raised by these two issues. In addition , some possible

solutions will be offered.

Valuing Human Resources

Most researchers who argue that HRA is unethical , object to the

idea of a “price tag” being placed on people. Perhaps the fear is that

important qualities of people will be lost with a statistically-based

— accou nting system like HRA. Sometimes the belief is that HRA cw~not

be done with acceptable accuracy. At other times the view is that

it ehould not be done at all.

Compari ng human aaeete to phy8ioal aBeete. One question is

whether dollar figures from HRA can be equated to those for physical

assets. Managers voice concerns like (a) NRA dollar figures are less

accurate than figures associated with physical assets; (b) HRA figures

• are more difficult to audit —- i.e., to check -- for accuracy, and
(c) deci sions based on HRA figures affect people , not machines.

Yet, it is not certain that Points (a) to (c) above refl ect the

true picture. First, there are ambiguities in traditional accounting

of physical assets. For exampl e, what is a plant that cost $50,000

to build 20 years ago worth today? Should the original figure be

adjusted for appreciation? What rate of appreciation should be applied?

How often should the adjustment be made? These questions are not very

different from those HRA is faced with.

_ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~ - - A~~
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In terms of checking the accuracy of accounting figures , both

HRA and traditiona l accounting methods are dependent on having measures

that are reliable and valid. The procedure and need for assessing the

accuracy of production cost measures, for examp le, would be the same for

both HRA and traditional accounting systems. Of course , the appro-
priateness of the FPTI prediction equations across time and organizational

units needs to be evaluated regularly. This additional checking , however,

reflects the fact that HRA attempts to account for additional variables.

The third concern -- that HRA describes people whereas traditional

accounting describes machines and build ing s -- is the most significant

difference. However, it is important to recognize that decisions are

made everyday which impact on people’s working lives . Thus , the

objection to “accounting” for people implies that NRA would foster

decisions more Injurious to those people.

Up to now, decisions regarding human resources have been based
• 

• 

on managers ’ past experiences with similar cases, combined with their
personal assessment of the current situation. Under this sy3tem,

estimated costs of decision alternatives can be evaluated in terms of

their effects on physical resources. Effects on human resources

can only be guessed. Decisions based on such guesses include a great

deal of error, because they are vulnerabl e to the misperceptions ,

preferences , and prejudices of the individual decision maker.

An NRA syst em, on the other hand , would provide additional i nput

for evaluating decis1ons~ vis-a-vi s their likely impact on the value

of the human organization. The descriptions of the human organization
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would be based on multiple perceptions , rather than on one indivi dual ’s

view. It is probable that employees (as well as employers) would -
•

benefi t from the increased objectivity and attention NRA pro~ides.

In addition, HRA has the potential to introduce new variables
into the li st of desired outcomes and the human resource factors

believed to determi ne these outcomes. Thus , it is possible that important

changes will occur in organizational priori ties. Such changes might

increase the probability of organizational survival as well as improve

the work situation of employees (Ross, 1978),

Avoiding dehz.w.znization. The view that NRA should not be done

relates to the concern that it will foster “dehumanization. ” The fear

is that essential qualities of individuals will be lost by accounting

for them in dollars.

Yet, in current accounting systems , the emphasis is totally on

physical assets. This is significant because research has shown that

managers attend more closely to areas that are measured (e.g., Anthony,

1970; Caninann, 1976; Likert , 1967; Thompson, 1967). Current value HRA

might increase the cons ideration given to human resources utilization

simply by measuring it,
• In this regard, it is important to distinguish our concept of

current-value HRA , which focuses on work group functioning, from other

forms of HRA which attach dollar values to individuals. With a work-

group-based accounting system, the emphasis is on how groups of people

work together rather than on what one person does. The exception to this

group focus is that particular managers might be held accountable for 

~~•~~~•- -  ~~~ • - •



• ‘~~~~~~—.~~p—~ ~~~~~~~ 
--

~ 
- -- •  -

179

changes in the value of groups they supervise. Of course, managers are
al ready held accountable for the performance of groups under them.
NRA would add accountability for the human resource variables affecting
that performance. While some managers might view this change as limi ting
their freedom of action (Argyris , 1971), the additional information
provided could also increase their ability to manage effectively (Likert,
1967).

Thus , It is not a case of HRA fostering dehumaniza tion or not.

Rather, concerns about accounting for human resources in dollars (or

some other numeric limit) need to be weighed against the potential

benefits of this accounting method for those same resources .

Issues of Control

The term “accounting” implies accounting “to” someone (Ross , 1978) .
Early human resources accounting efforts such as the one in R.G. Barry
Corporation (1970) strove to include the NRA findings on the company’s
reports to stockholders . More recently, NRA has been emphasized as an

• internal management dec ision aid (Bowers & Pecorella , 1975; Mi rvis &

Lawler, 1977). These different orientations imply accounting to

different parties -— e.g., accounting to stockholders versus accounting
to management. The ethical issue becomes one of control -- how much
control, by whom, and for whom. NRA theorists are beginning to address
this issue more direct ly. Ross (1978) is now working to develop a social
accounting system that would account to diverse interest groups

- 

- 

( employees , management , stockholder s , coninunity, others). The accounting
report would take different forms depending on the “stakeholder”
being accounted to. In this type of system, control is shared .
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Several “stakeholders ” (to use Ross ’ term) could potentially be
accounted to:

organizational leaders responsible for the company’s
long-term survival,

managers likely to be held responsible for the results
suggested by NRA,

employees of work groups whose functioning and motiva-
tions are actually being valued,

• . stockholders who want to base their investments partly
-

• on information provided by NRA,

citizen protection agencies who monitor treatment of
workers and consumers,

accountants and soc ial researchers externa l to the
organization who can provide theoretical and empirical
support for including some measures and not others.

Ross (1978) views these stakeholders as having areas of comon
interests as well as areas of potential conflict. In the case of the
current value NRA method described herein, the two most significant
parties contributing to and affected by the system are organizational
decision makers and non-supervisory employees.

The information provided by HRA to these stakeholders has important
implications . Organizations routinely collect and retain information
about their employees, such as their attendance and productivity. Issues
of how much more and what kind of information will be collected are

• sensitive ones. The underlying concern is probably that the information
will be misused. 

--—.——~~~~~~~~~ —~~~~~~~~~~~~~~~~~~~ —-~~~~.— - 
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Caninann (1976) discusses four potential uses of data systems

like HRA would provide, to which we add a fifth:

(1) setting of performance goals ,

(2) evaluation of employees,

(3) allocation of performance—contingent rewards,

(4) problem solving ,

(5) cost—b enefit analysis of development projects .

Decisions will need to be made regarding which uses are acce ptable
and unacceptable, and under what conditions this holds true. For

example, Caaunann (1976) found that when information systems were used by

managers for evaluation and problem—solving (i.e., with the emphasis

on development) subordinates responded positively and also increased their

work-related effort. On the other hands when the same information

determined the rewards received, subordi nates became more caut ious and

• self—protecting. The response to using the data for goal-setting

depended on whether the people affected by the goals had participated in

setting them.

The above discussion indicates that an HRA system should be

responsive to the concerns of significant stakeholders and that partici—

pation of these groups may be the best way to insure this responsiveness. 

~~~~~~~~~~~ - - , - - - - - ~~~~~~~~~~~~~~~~~~~ - -- -— -~~~~ - --
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Conclusi ons

Ethical issues in NRA are bas ical ly issues of control. Thus, asimple “yes” or “no” vote for NRA misses the point. The ethics of NRAdepend to a great degree on the system actually designed and Implemented
Some guidelines can be suggested, however.

First, if an HRA system is to be “ethical” it Should meet some
criterion like “full and informed” consent. This is a criterion generallyvalued by social researchers. Second, the role relationships among thesignifjcan~ “stakeholders” shiuld be clarified and the intended uses ofthe system agreed upon. These Issues should be addressed from the earlystages of development.

In addition to the ethical concerns discussed above, a poor NRAsystem (or a poor Implementat ion) has tWo further cos ts : (1 ) resistance
• to the system which would result In loss of viability and possibly,

• failure of the system Itself; and (2) the opportunity costs of having
foregone alternative programs.

Thus , there are several strong forces for the careful design andimplementation of current value NRA systems. These forces work In favorof NRA systems considered ethical by Significant stakeholders.
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L tI

SECTION V

SUPVIARY AND CONCLUSIONS

Section V restates the major findings of the FPTI research

conducted in both civilian and Navy settings. Results of statistical

analyses from Sections II and III and the next steps suggested

by the utilization issues discussed in Section IV are suninarized

brIefly. The need for actual applications of current-value human

resources accounting in organizations is emphasized. 

-— -~•~~~~~~~~~~~~ _ _
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CHAPTER 11

- - SUF’t4ARY AND CONCLUSIONS

Current-value human resources accounti ng is intended to aid

management In decision making . Its further goal is to provide

information about the effects of organizational policies and practices

on the value of organizations ’ human resources .

This report has sunmiarized two phases of research activity.

Phase 1 Investigated the nature of the relationship between the human

organization and organizational effectiveness. Phase 2, called value

attribution , involved three steps: (1) the prediction of changes

In performance, (2) the determination of the dollar value of these

changes , and (3) the capitalization and discounting of these (future)
dol lar val ues .

These procedures were first applied to previously collected data

from business and industry. Two performance measures, total variable

expense (TVE) and absence rate CABS) , were predicted by the Survey
of Organizations (Taylor & Bowers, 1972) measures, using equations

developed via (double cross-validated) linear multiple regression.

The following conclusions can be drawn from the analyses:
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• There is evidence of both concurrent and predictive
relationships of the Survey of Organizations ’
predictors to the criteria (TVE & ABS).

• As the theory underlying current-value human resources
accounting predicts , the relationships wi th future
performance periods (i.e., predictive relationships)
are stronger than those with concurrent performance
periods. The former relationships reach mean multipl e
R values of approximately .50, while the latter
attain an average peak of slightly above .30. Similar
patterns are displ ayed by both criterion measures ,
TVE , and ABS.

• A tentative conclusion was reached that the lag time
period (from measured organizational functioning to

• the peak of its impact) Is nine to 18 months.
Consideration of the time from the likely onset of
organizational practices to this same peak could
extend the total cycle time to nearly two years.

• Value attribution procedures, together wi th capitaliza-
tion and discounting, ind i cate that even small changes
in the human organization can yield signifi cant incre-
ments in fut’jre performance.

• Although a number of difficult questions remain , the
findings clearly demonstrate that the behavioral
resources for developing a current value system of
human resources accounting In the civilian sector
are available.

Second, the basis was laid for extension of current-value NRA to

the Navy. Multivariate analyses showed significant relationships (in

proportions far exceeding chance) between HRMS measures and Navy

performance measures (operational readiness & reenlistment rate).
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WhIle the data necessary for completing the value attribution phase

were not availabl e, there was clearly evidence to merit further

development of FPTI systems in the Navy.

Next Steps

The most essential next step Is the design of current-value NRA

systems for particular organizations. The methodology is now tested

and “sturdy” enough to permit an experimental application. In fact,

further development and refinement of FPTI rests on the shift from

the use of data archives to data collections specifically designed

for a current-value system of NRA . Of course, several issues remain

and must be addressed -- for example:
• the number and nature of human organization predictors

included in FPTI equations,

• the degree of multicol lineari ty (i.e., the extent
to which predictors are correlated with one
another),

• the frequency of measurements of both the human
organization and performance variables ,

• the meaningfulness of performance measures to
organizational leaders and their convertibility Into
units (such as dollars) conrion and valued in the
organizations ,

• the appropriateness of prediction equations for
different organizational units , especially when the
units are different functionally and structurally,

• the stability of prediction equations from year to
year.
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Fln Uy, It should be noted that HRA ’s acceptance and v i ab i l i ty
hinges as much on how it is used as on the quality of its design.
A utilization study which investigates the FPTI system should accompany
Its application . Such a study would have two components: (1) the
system itself (1..., how it is refined, implemented , & adjusted),
and (2) how FPTI systems affect organizational functioning .

In conclus ion, well-designed, well-implemented current value HRA
system can provide data about changes in the value of a too often
overlooked sec tor of an organization -- its human resources. The presen-
tation of this data in a unit coninon and valued in the organization will
show more clearly the impact of management decisions on the human
organization. HRA is also a potential tool for cost-benefi t analyses,
problem solving, performance evaluation , and other management duties
currently so dependent on impressionistic data. Thus, whi le technical
and imp lementation issues remain, accounting which for the Impact of
decisions on human resources will be a great deal more accurate than
current systems that only account for physical resources.
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Table A-I

RELIABILITY OF SOO MEASURES:

MEAN AND RANGE OF ALPHA COEFFICIENTS

AND HOMOGENEITY RATIOS*

Alph a Coefficients Homogene ity Ratios

Mean (Range) Mean (Range)

Organization I .72 (.5l - .86 ) .58 (.26-.85)
Organization II .87 (.71- .9l ) .67 (.38— .86)

Organization III .84 (.67- .94) .65 (.4l- .84)

Organization IV 94 (.78- .94) .70 (.40-.88)

Organization VI .85 (.72- .94) .67 (.36-.85)

*These sta tistics were computed using group ra ther than individual data .
The data were aggregated because al l later analyses will also be con-
ducted at the group level.
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APPENDIX B

PERFORNMC( MEASURES:

DEFINITION OF MEASURES,

~ TA INCLUDED IN PERFORMANCE PERIODS, •

& INTERNAL CONSISTENCY OF PERFORMANCE PERIODS

‘1 I
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Table B-l

~~ASUosS Of PtI~O**iICt

• 
OI~~U*T1* Ml ABS

I. Title Total Abs.oc.

DflM lien ~~~er of ~~~~~~~ ~ seet
In a manth as percentage
a? tetal n~~sr of

• ~~1gy.es. (sigN Score
Pesr Performance)

_______________ _____________________ — 
~~~~~ 198$-NOW . 1987

-:  U. ti t le S Pre~ ct1on (ftlclency *bsanc. ~ ts
Osfini tban Mtual mar.%ours worked as N~~~r 0? osndsys sissed

percentage of budgeted as a percentage of r,~4~~sr
gt nandsys scheduled,

(Nigh Score • Poor (High Score • Poor
Performance) Performance)

%ratton Jan. 11*1-km. 1110 Sept. 1%1-IIIy 1170

III. Title Ovortima Labor Coats Total ABsent.

~~?1nttbon Total Ov.rtb.. a. percee- Tote) days absent as per
tags of total tcheduled cent.,. of Iota) scNoè~1.dwork days. work days.
(High Score • Poor (High Score ‘ Poor
P,rfer~~nc.) Performance)

~ ration .Mn. lN$.April 11*1 *n. 1508-April 11*5

V? , Title S Standard Cost

Osfinitbon Yarlanc. of actua l pro.
duction casts fren budgeted
costs as a percentage a?
budgeted costs.
(Nigh Score • Poor
Performanc.)

~iretion Jvly 1501-North 1570

II , Title Total Vartsb l. (sp ense Total Absent.

~ fin1tion Largest actual •zpsnss N~~~r of sep)oye.s
- • ?i ure from each cos t absent as p.rcentag. of

center, .nc~~ ess1ng all the tot s ) n~~~r of
.ltpsnses • as a percentage omployses .
of the budgeted figures
Pm th. cost cantors .
(High Score • Poor
Performance)

~ ratben Nov. 151$-Aug. 1510 Nov. l98S-Sspt. 1516 
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APPENDIX C

THE HUMAN ORGANIZATION-PERFORMANCE RELATIONSHIP:

DOUBLE CROSS-VALIDATION AND 
I

EXAMINATION OF THE RELATIONSHIP ACROSS TIME -

11
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APPENDIX D

THE USE OF CHANGE SCORES

As Indicated by previous conceptual discussions (Pecorella S Bowers,

1976a; Likert & Bowers, 1973), the current value methodology rests on

the observati on of chan ge In causal predictor variables wh i ch is then

used to estimate a future change In some criterion of employee or work

group behavior. Attention to Issues in the measurement and analysis of

change has increased with its populari ty. A change score Is defined as

the di fference between two measurements of the same attribute taken at
different points in time. Thus, in the present study z~X • (X’-X) is a

change score .

Cronback and Furby (1970) and Kessler (1977) both list four basic

uses of change scores: (1) in the analysis of experimental data,

(2) as criterion scores in correlational studIes, (3) as indicators of

theoretical constructs which cannot be measured directly , and (4) to
identify exceptional individuals (Cronback & Furby, pg. 77). They do

not, however , address tha nse1v~s to the use of change scores as predictors

of change in a criterion.

It is clear that the problem s associated with the computation of

change scores will exist regard less Of their Intended use. These prob lems

center about two is sues : (1) the reliability of change scores, and

(2) the effects of ‘regression towards the mean. ’

The reliabili ty of a change score is a function of i ts component
score (the scores on the attribute at T~ and again at T~) reliabilities

(R
~ 
& Rn..), and Its component score intercorrelations 

—--- - - - ----—--- -----—---—— --- • ~
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VAR (X)R X + VAR(X1RX — 
2SD(X)SD(Xir~~

_ 
(1)

VAR(X) + VA R(X ) - 2SD(X)SD(X’)r
~~.

SD • standard deviation

VAR • variance

R - reliability

~~~ 
• Pearson product-moment correlation between X and ‘V -

These effects may be more easily seen If we ass ane that VAR(X)-VAR (X ),

and RxSRx~ (Kessler, 1977). DoIng so, equation (1) becomes equatIon (2).

• 2VAR (X)(R ) - 2VAR (X )r
~ 

• R,~-r,~
_ 

(2)
2VAR(X) - 2VAR (X)r

~~ ~~~~

From equation (2) we see that the upper limi t of the change score reli-

ability is the reliabilIty Of its component scores (if RX$RX. then the

larger of the two is the limit of RM). Thi s Is not a surprising result
since we would hardly expect the difference between two component scores

• to be moore reliable than the most reliable of the component scores .

Equation (2) also demonstrates that as the correlation between X and X

~~~~ 
increases , the reliability of their observed difference decreases.

This may be seen intuitively if one considers that when 
~~~ 

is very high ,

we would say that X and X’ are almost Identical to each other. Arty
• observed difference between two nearly identical quantities will reflect

little more than measurement error. Since the difference is our change

score, It follows tha n when rxx
_ is hi gh, the change score reliabi l ity ,

will be low.

It is interesting to note a potential fallacy here. Test-retest

reliability, which is a measure of stability over time, Is perhaps the

most coosnon conception of component score reliabIlity. Any attempt

-

_ _  -

~~~~~ 

--
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to measure reliabili ty In this manner while attempting to measure change

results in conceptual ly (and often al gebraically) equating R
~ 

and 
~~~

This necessarily produces low change score reliabilities which can

be attributed to low component score reliabilities (if 
~~~~~ 

is low) or

to high c~aiponent score lntercorrelatIons (if ~~~~~ 
is high). Thus,

the reliabili ty of the change scores will inevitably suffer if component

score stability (the most conmon definition of reliabil ity) and change

are measured at the same time . The alter native, assiani ng a decision to

use change scores, is to use a measure of reliabili ty other than stability

measured at the same time at which change is being measured . In the

present study, Rx is measured by Cronbech’s alpha , a measure of internal

consistency. Thus, the potential fallacy described above is not of

concern here. The change score reliabilities herein, reported In Table

1 along with component score reliabilities and intercorrelations , are

necessarily a function of R
~
, R

~~
. and ri .. However, since the

definition and computation of component score reliabili ty (Rx Rx ) ~
clearly distinct from that of component score stability over time

we are able to obtain generally high reliabilities for both the component

and change scores. The figures reported In Table D-l were computed for

797 work groups which have $00 measures available for T0 and T~.

The second problem associated with gain scores is a “regression

toward the mean” effect which produces a negative correlation between

~X and X . Kessler (1977) describes three mechanisms by which this

effect occurs and discusses the most popular correction for this the

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - —-~ - - • - - -  ~~~~~~~~~~~~~~~~~ ~~~~~- -••-•- - • -
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Tabl e D-l

$00 CHANGE SCORE RELIABIL ITIES~

INDEX *R
~
.. 

~~~~ ~~~

Supervisory Support .91 .93 .43 .86

Supervisory Goal Emiphasts .83 .89 .49 .73

Supervisory Work FacIlitation .90 .92 .44 .84

Supervisory Team BuildIng .91 .93 .49 .84

Peer Support .85 .88 .33 .80

Peer Goal Emphasis .80 .82 .36 .69

Peer Work FacilItation .89 .88 .32 .83

Peer Interaction Facilitation .89 .90 .35 .84

H uman Resources Prt ma~y .91 .91 .69 .71

Commwilcation Flow .8) .86 .54 .64

Motivational Conditions .80 .86 .59 .59

Dociston Making Practices .65 .88 .62 .36

SatisfactIon .84 .89 .51 .73

‘Figures shown are for all work groups with S0O scores at T0 and T~ (N.797)

‘R~ and Ru.. are the alpha coefficients for SOO indices measured at T0 and
T respectively.

is the inter-wave correlation of T0 and T~ S® Index scores.

is the reliability of the change score AX(—X -X).

- -  -
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effect. Briefly, this correlation involves the use of the residuals

of the gain scores after they have been regressed on the T0 component

scores. Thus, the quanti ty (AX-AX), where AX • B0+B X , is used as a
“r.sidu.lized” gain score. Both Cronbach and Furby (1970), and

Kes sler (1977) argue that this correction is of limited or no use.

While the problems Inherent in change score computation are fairly

well known, their implications for the various uses of change scores are

still being actively debated (Kessler , 1977). Furthermore, the debate

centers on the four uses of change scores listed above and whether

and how they should be corrected. To our knowledge the debate has not

yet touched on change scores as used in the present study, i.e., as
predictors in a regression equation developed from one wave of the

component scores. Given this lack of guidance , our stragegy has been
to use the raw or uncorrected gain scores (AX—X -X) as opposed to

applying one of the various “correction formulae.” Our rationale for

this is twofo1d~ first, these correction formulae are shown to be of

extremely limited use (Cronbach & Furby, 1970). Second, the current
use of change scores does not fall into any of the previously examined

purposes and there is no advantage in simply applying a correction

fonnule wi thout an explicit theoretical and/or statistical rationale.
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FREQUENCY DISTRIBUTIONS OF RESIDUALS
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Figure E-l
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Figure 1—2
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.60677 8.3 21 ~~~~~~~~~~~~~~~~~.85677 5.9 15 +XXXXXXXXXXXXXXX
1.1068 .4 1 +x
1.3568 3.1 8 +~~xx~,~ x
1.6068 3.1 8 +~~xxxx~~1.8568 2.0 5 ~~~~~

— 2.1068 2.4 6 +~)~x~x2.3568 .8 2 +xx
2.6068 .8 2 +xx (Interval Width = .25000)

ABS PERIOD H
Histogram
Midpoint Hist S (Each x — 1)
-1.5548 1.4 4 +xxxx
—1.3048 2.1 6 +~~~ xx
-1.0548 3.5 10 +XXXXXXXXXX
-.80482 2.1 6 +xxxxxx
- .55482 7.6 22 ~~~~~~~~~~~~~~~~~~— .30482 7.6 51 +x xxx xx xxx xxxx
— . 54623 —1 19.4 56 +XX x XXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX X XXXXXXXXXXX— .19518 18.0 52 +XXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXXXXX
.44518 18.0 52 +XXXXXXXXXXXXXXXXXXX XXXXXXXXXXX X XXXXXXXXXXXX XXXX XX XXX
.69518 6.9 20 +xxxxxxxxxxxxxxxxxxxx
.94518 1.0 3 +xxx

1.1952 1.7 5 +xxxxx
1.4452 .3 1 +~1.6952 0. 0 +
1.9452 0. 0 +

~~~~ 
0: ? :~ (Interval Width .25000)

T

Ii
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APPENDIX F

CHARACTERISTICS OF DELETED DATA
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Table F-i

CHARACTERISTICS OF DELETED DATA

Cr1 ten on Standardized
Score of Deleted Cost

Criterion Period Centers’ Before Deletion After Deletion

N R N R

lYE D 9.15 509 .25 505 .28

H 7.79 51 .49 45 .57

ABS C 7.13 435 .28 434 .31

D 
~~~ 

128 .39 121 .40

E -10.15 435 .26 434 .30
H 6.9 290 .35 289 .42

‘In all periods except ABS-D, only one cost center was eliminated. In ABS-D, two cost centers were
eliminated.
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APPENDIX 6

MEANS, STANDARD DE V IATIONS, AND RELIAB ILITIES OF

CHANGE SCORES ON 13 500 INDEXES
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Table G-l

MEANS, STANDARD DEV IATIONS AND RELIABILITIES
- - 

OF CHANGE SCORES ON 13 S00 INDICES

NE (N.507) ABS (N.373) TOTAL (14.797)

T SD ~ SD I SD

$00 Index

Supervisory Support .045 .664 .091 .651 .070 .679 .86

Supervisory Goal Emphasis .046 .605 .099 .590 .080 .632 .73

Supervisory Work Facilitation .134 .695 .187 .667 .182 .714 .84

Supervisory Team Building .123 .749 .200 .734 .166 .782 .84

Peer Support .008 .503 .043 .515 .019 .533 .80

Peer Goal EmphasIs .096 .551 .122 .536 .114 .582 .69

Peer Work Facilitation .123 .606 .175 .598 .164 .644 .83

Peer Interaction Facilitation .076 .660 .143 .650 .106 .699 .84

Human Resources Primacy .048 .550 .576 .557 .047 .578 .71

Ccnvnunication Flow .110 .564 .166 .564 .125 .586 .64

Motivational Conditions .006 .526 .051 .495 .024 .541 .59

Decision Making Practices .085 .519 .102 .536 .089 .560 .36

SatIsfaction — .011 .498 .059 .473 .011 .520 .73

NE = Statistics for work groups used to predict changes in IVE

ABS • Statistics for work groups used to predict changes in ABS

Total • Statistics for all work groups. R~ Is for all 797 work groups.



— —~~ w— 

__
~~~~~~~~

__—w-
~~1~ .~~~~~~~~~ • —,--~~~~ ----- • ~~•• -— - —— -----—-------- - - - -— —-—-.

227

H

APPENDIX H 4

EQUATIONS FOR RETURNING PREDICTED CHANGES IN
STANDARD SCORE FORN TO RAW SCORE FORM

1~1
L

_ _ _ _ _  —k-
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EQUATIONS FOR RETURNING PREDICTED CHANGES IN
STANDARD SCORE FORM TO RAW SCORE FORN

For the univariate case we have:

(1) If ~ •Y—? Y • URB W N criterion
score

(2) and Y=B0+BX B • Regression Coefficient
used to estimate V

(3) and Z~40 +8~X B~ • Regression Coefficient
used to estimate

(4) then L~.Y-? ‘ • at or subsequent to wave
2 500 measurement

(5) sin ce ~~‘.8~~+B~X’(assuminq 80 =80 , and B~•B~’)

(6) and Y’.B0+BX’ (assuming B0—80’ and B=B’)

(7) then I

(8) since A~ =1 ‘-1 •Y’ -? -Y~~ç s~
(9) then ~Z •Y’-Y ~Y

(10) and

Equation (1) is the formula whereby standardized or ‘V scores are

computed. (2) i s the regression equation for the least squares estimate

of Y , V . (3) is the regression equation for the computation of where

Is defined by the function shown in (4). (5) shows the prediction

of a score, Li’, using a value of X ’ on the predictor and the parameters

and B~~. It is important to note that L~’ as computed In (5) is in

- - --—--------- - - - - -
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general not a true standard score. It will not have a mean of zero and
standard deviation of one unless the se parameters for X ’ are identical

to those for X . (7) shows the relationship of L~’ 
to V ’  when V ’  is

computed as shown in (6).~ (8) is a definition of 
~~~~
, which by

algebraic manipulation becomes (9) . Finally, the transformation of

to AY is shown in (10). Again . ~~ is not a standard score but the
— difference between two scores which are linear transformation of p

rawN

predicted scores.

The pradicted change scores were in the form of scores and

had to be converted to ~V form. This is done by equation (10).
Since this origina l standardization was acco mpl ished wi thin organization s ,
the value of SD~ is different for each organization. These values of
SD~ are shown in Table A-l

•fl~ effect of standardization within organizations (use of differentSD~) on the multiple R’ s was discussed by Davenport , et al . (1977).
Therc I s a simi lar effect here on the relationship of Z~’ to V ’ so
that (7) is only an estimation of the actual relationship. The findings
In Davenport it al. (1977) indica te that the effect is small , however,
and thsrefor~ (7) has been used as it stands .
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Table H-i

STANDARD DEVIATIONS OF NE AND ABS SCORES

USED TO CONVERT PREDICTED SCORES FROM

STANDARD SCORE FORM TO RAW SCORE FORM

lYE ABS

ORG I --- 2.49

ORG II 2.99 4.79

ORG III 5.46 2.93

ORG IV 1.52 ---
ORG V I

Plant 1 0.24

Plant 2 0.36 4.00

Plant 3 1.95 2.81

III
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APPENDIX I

EFFECTS OF TREATING LABOR-COST-BASED
lYE MEASURES AS STANDARD—DOLLAR-BASED MEASURES

ON ESTIMATES OF ACTUAL DOLLARS

:
1

______________ _____  - _ _ _ _ _ _ _ _ _ _ _ _ _ _  _______
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APPENDIX I

The treatment of the TVE measures from Organizations II and III as

though they were total rather than labor costs influenced our predicted

cost sav ings. Figu re 1-1 compares the result of mu ltip ly ing the ratio

of actual labor costs (ALC) to scheduled labor costs (SIC), by (1)

Standard Dollars (SD) (the denomInator from IVE f or Organizations IV

& VI) to the result of multipl ying (2) by scheduled labor costs. We

are concerned wi th three possible situations : the labor cost ratio
— 

(AIC /SIC) is smaller than the dollar ratio (AD/SD). !9~ J to, or

larger than the dollar ratio. As shown in the first column , mult ip licat ion
of the labor cost ratio by scheduled labor cost always yields a product,

X, equal to actua l labor cost which must be smaller than actua l dollars .

Column 2 shows that multiplication of the labor cost ratio by the

Standard Dol l ar yields a product , X , that i s in a l l  cases larger than

the actual labor cost and in two cases less than or equal to the actual

dolla rs. Clearly in those two cases (cells 2 & 4) multiplicatIon of the

ALC/SLC ratio by SD yields a more accurate estimate of AD than does

multiplication by SIC. In the third case (cell 6) the result of multi-

plying the labor ratio by SD is larger than ALC and AD. Whether AD is

closer to AIC or to the product of the multiplication (X) will depend

on the actual figures . Thus in at least two of the three possible

situations , multiplication of the labor ratio by the standard dollars ,

as done In the present value attribution Illustration , will Increase the

accuracy of the estimates of actual dollars . As was noted previously, the

principle is the same whether we are estimating actual dollars , predicted

act ual dollars or predicted change in actual dollars .

L . -
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Table 1-1

EFFECT OF TREATI (NT OF LABOR-COST-BASED

lYE MEASURES AS STANDARD-DOLLAR-BASED NE MEASURES
Oil ESTIMATES OF ACTUAL DOLLARS

ISJLTIPLIED BY:

Relati on of

ADto SIC SD

ALC < AD Cell 1 A L C •X < A D  Cel l 2 A L C < X < A D

ALC 
• AD Cel l 3 ALC • X < AD Cell ~ AIC < X • AD

ALC 
> 

AD Cell ~ ALC • X < AD Cell 6 ALC < AD < X

ALC • Actual Labor Costs

SIC • Scheduled Labor Costs

AD • Actual Dollars

SD • Standard Dollars

ALC < AD and SIC < SD since labor costs are only a portion of all dollar costs.

- - X • Product of and appropriate multiplier.

_ _ _ _ _ _ _ _ _  -
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APPENDIX J - -

- COSTING OF PREDICTED lYE CHANGES 

L11___ _ _ _-
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Table J-l

SELECTED PERCENTI L ES OF ENGINEERED

DOLLAR STANDARDS FOR COST CENTERS

FROM ORGANIZAT ION VI

Percentile Dollar Standard

10 $ 11,218
20 19,915
25 20,887
30 24.748
40 41,511
50 55,715
60 79,741
70 125,940

75 144,150
80 180,520
90 457,000

Mean • $157,780

SD — $252,790

I -  1
I
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Table J—2
1TOTAL PREDICTED CHANGE IN lYE FOR EACH ORGANIZATION,

BY PERIOD

N C 0 E F G H I

ORG II 15 -3.20 -3.66 ,.9l 3.40 1.29 4.87 .28

ORG III 11 —2.14 —4 ,30 -1.67 .35 .19 -.50 -.98

ORG IV 14 —3.86 —2.80 —2 .22 —1 .95 .15 .44 —1 .28

ORG VI
Plant 1 31 - .46 - .93 — .49 — .35 .30 .97 - .16

Plant 2 20 — .83 —1. 19 - .81 — 1.93 — .08 .15 — .73

Pl ant 3 36 2.27 —4.67 —2.84 —20.86 —1.33 6.36 .11

N • Number Of Cost Centers. Number of Work Groups 507
1Note: all figures are percentages

-
I-
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APPENDIX K

PREDICTED CHANGES IN ABSENCE

_
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Table K—i
— 

PREDICTED CHANGE IN PERCENTAGE ABS’ FOR EACH ORGANIZATION, BY PERIOD

N C 0 E F G H I J

ORG 1 10 —11.06 3.97 -.71 —2.37 2.20 -2.03 -3.43 1.88

ORG II 15 .34 2.94 .62 .11 -3.85 —1.10 9.50 .22

ORG III 11 —1.92 .06 —1.30 — .65 .26 .05 .71 .15

ORG Y!

Plant 2 20 -8.44 8.56 2.02 -.47 .31 -6.01 3.57 -.93

- Plant 3 36 1.79 5.73 2.96 —7.1 1 2.50 1.96 -10.16 4.81

(5.J 
_______  -

N - Number of cost centers . Total number of work groups 373

I 1Note: all figures are percentages

- - 5 -  -- - - -~~~~~~~ -S
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Table K—2

PREDICTED CHANGE IN PERSON-DAYS ABSENT FOR EACH ORGANIZATION , BY PERIOD

N C 0 E F G H I J

ORG I 10 -3.3 12.2 —2.2 -7.3 6.8 -6.3 —10.6 5.8
ORG II 15 1.3 10.8 2.3 .4 -14.2 —4.1 35.1 .8

ORG III 11 —43.0 1.3 —29.1 —14.6 5.8 1.1 15.9 3.3

ORG VI

Plant 2 20 —36.1 36.6 8.6 -2.0 1.3 -25.7 15.3 -4.0

Plant 3 36 11.3 36.0 18.6 -44.7 15.7 12.3 —63.9 30.3

N - Number of cost centers .

m

iL
- —.5-S ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ -
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APPENDIX L

DOLLAR VALUES OF PREDICTED CHANGES IN
TVE AND ABS BY MONTH
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Table 1.1

DOLLAR VALLE OF PREDICTED CHANCE P~J TVE BY MONTH AND ORGAMZATION

McnthT , 1 2 3 4 5 6 7 8 9 10 11 12
ORG II -764 -764 .764 -190 -190 -190 -190 -190 269* 44* 44* 44*

$ STA ’.CARD ORG III .898* .898* -898 -898 349 349 349* 73* -205 -205 -~~~ -205
ORG IV -585 -585 -585 -585 -585 -585 .464* -407 33* .267* .267* _267*

a 20,687 ORG VI - Plant 1 -96 -194 -194 -194 -102 -102 -102 -102 -33 -33 -33 -33
Plant 2 .249 -249 -249 -249 -169 -169 -169 -169 -152 -152 -152 -152
Plant 3 -975 -975 -593 -593 -593 -435 -435 -435 23 73 23 23

Month T:. 1 2 3 4 5 6 7 8 9 10 11 12
ORG U -2039 -2039 -2039 -507 -507 -507 -507 -507 719* 117* 117* 117*

• s’ ORG III .2396* .2396* -23% -23% -930 -930 .930* 195* -546 -546 -546 -546ANDARO
ORG IV -1560 -1560 -1560 -1560 -1560 -1560 .1237* -1086 89* _713* .713* ~713*

— 55,715 ORG VI - Plant 1 -256 -518 -518 -518 -273 -273 -273 -273 -89 -89 -89 -89
Plant 2 -663 -663 -663 -663 -451 -451 -451 -451 -407 -407 -407 -407

— Plant 3 -2602 -2602 -1582 -1582 -1582 -11622 -11622 -11622 61 61 61 61

Month T,~ + 1 2 3 4 5 6 7 8 9 10 11 12
ORG 11 -5276 -5276 -5276 -1312 -1312 -1312 -1312 -1312 1860* 303* 303* 303*

$ STANDARD ORG III -6198k .6198* -6198 -6198 -2407 -2407 -2407k 505k -1413 -1413 -1413 -1413
ORG IV -4036 -4036 -4036 -4036 -4036 -4036 _3200* -2811 231* .185* .185* ~185*• 144,150 ORG VI — Plant 1 -663 -1341 -1341 -1341 .706 -706 -706 -505 432 139 -231 -231

Plant 2 -1715 -1715 -1715 -1715 -1168 -1168 -1168 .1168 -1052 —1052 —1052 -1052
Plant 3 -6732 -6732 -4094 -4094 -4094 -30070 .30070 -30070 159 159 159 159

*The only prediction available for this organization-month cel l was that made by an equation where the organi-
zation concerned was not represented in the sample used to develop the prediction equations.
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Table L—2

DOLLAR VALUE OF PREDICTED CHANGE t.1 ABS BY MONTH AND ORGAMZATION

1 2 3 4 5 6 7 8 9 10 11 12
ORG 1 488 -88 -88 -292 272 272 272 272 -252 -252 -252 -252

-

- 

- ORG II 432 3471 2621 2671 16 -568 -568 .164* _ 164* 1404* 1404 37*
ORG III 52* 52’ -1164 -1164 -584 232 237* 44’ 44 44 636 132

• $40
ORG IV

Plant 2 -1444 -1444 1464* 1464* 344 52* 52* .1028* .1028* 612* 612 .160*
- - Plant 3 452 452 1440* 1440* 744 628* 628* 492* 492* .2556* .2556* 1212*

ORG 1 976 -176 -176 -584 544 544 544 544 -504 -504 -504 ‘ -504

Cost ORG II 864 694t 524t 5241 32 -1136 -1136 .328* .328* 2808* 2808* 44*
ORG Ill 104* 104 -2328 -2328 -1168 464 464* 88’ 88 88 1272 264

~ 
$80

ORG VI
Plant 2 -2888 -2888 2928’ 2928* 688 104’ 104* 2056’ .2056* 1224* 1224* .320*
Plant 3 904 904 2880* 2880* 1488 1256’ 1256* 984’ 984* .5112* .5112* 2424 *

ORG I 1464 -264 -264 -876 816 816 816 816 -756 -756 -756 -756

Cost ORG II 1296 1041t 7861 786t 48 .1704 -1704 .492’ .492* 4212* 4212* 96*
ORG III 156* 156* -3492 -3492 -1752 696 696* 132* 132 132 1908 396

— $120
ORG VI

Plant 2 -4332 -4332 4392’ 4392’ 1032 156’ 256’ .3084’ 3084’ 1836 * 1836’ .480*

Plant 3 1356 1356 4320’ 4320’ 2232 1884’ 1884* 1476’ 1476* 764~* .~7648* 3636*

tCalculatid as a weighted co~ inat1on of periods 0 and E. Weights assigned equal to the proportion of Plants In each period, 0 and E.
Month 2 .  .75 0 + .25 E; N o n t h 3 = M o n t h 4 —  .SD + .S E.

Th. only prediction available for tnis organization-month cell was that made by an equation where the organization concerned was
not represented In the s pl. used to develop the prediction equations.

5-
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APPENDIX N

PRESENT VALUE OF CHANGES IN

PERFO~4ANCE, DISCOUNTED AT 1% PER MONTH

4
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Tab le N-i

PRESENT VALUE OF CHANGES IN NE, DISCOUNTED AT 1% PER MONTH

1 2 3 4 5 6 7 8 9 10 11 12
ORG II -757 -749 -742 -183 -181 -179 .177 -176 246 40 39 39
ORG HZ -889 -880 -872 -863 -332 -329 -325 68 -187 -185 -183 .182

$ STAIOARD ORG IV -579 -573 .568 -562 -556 -551 .432 -376 31 -242 .240 .237

a $20,887 ORG VI - Plant 1 -95 -190 -189 -187 -97 .96 -95 -95 -31 -30 -30 -30
Plant 2 —246 -244 -241 -239 -161 -159 -158 -156 -139 -138 -137 -135
Plant 3 -966 -956 -576 -570 -564 -410 -406 -4024 21 21 21 20

1 2 3 4 5 6 7 8 9 10 11 12
ORG II -2019 -1999 -1979 -487 -483 -478 -473 -468 665 106 105 104
ORG 111 -2372 -2349 -2325 -2302 -885 -877 -868 180 -499 -494 -489 -485

‘ I skRO• ORG IV -1545 -1529 -1514 -1499 -1484 -1470 -1154 -1003 82 -646 -639 .633

— øs,ns ORG VI - Plant 1 .254 -508 -503 -498 -260 -257 .255 -252 -82 -81 -80 -79
Plant 2 -656 -650 -644 -637 -429 .425 -421 -417 -372 -368 -365 -361
Plant 3 .2576 -2551 -1536 -4980 -1506 -10949 10840 -10733 56 55 54 54

1 2 3 4 5 6 7 8 9 10 11 12
ORG II -5226 -5172 -5121 .1261 -1248 -1236 .1224 -1211 1700 274 271 264

$ STANDARD ORG III -4137 .6076 -6016 .5957 2290 -2268 -2245 4660 -129 -1279 .1266 -1254
ORG IV -3996 3957 -3918 3879 -3840 .3802 -2985 -2596 211 -167 -165 464
ORG VI - Plant 1 -657 -1314 -130 -1288 -672 -665 -659 -466 .395 -1266 -207 -205- $184,150

Plant 2 -1698 -1682 -1665 -1648 -1111 -1100 .1089 -1078 -962 -953 -943 -934
Plant 3 -6665 -6599 -3973 -3934 -3895 .2832 -28047 -27769 145 144 142 141

--_ _-~~~ _ _ _ _ _ _ _ _ _ _ _ _ _-- -
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Table tl. 2

PRESENT VALUE OF CHANGES IN ABS, DISCOUNTED AT 1% PER MONTH

1 2 3 4 5 6 7 8 9 10 11 12
ORG I 483 -86 -85 -281 259 256 254 251 .230 .228 .226 -224

c~ t ORG II 428 340 254 252 15 .555 .530 -151 -150 1271 1258 28
ORG III 51 51 -1130 -1119 -556 219 216 41 40 40 57G 117

- $40
ORG VI

Plant 2 -1430 -1416 1421 1407 327 49 49 -949 -940 554 549 -142
Plant 3 448 443 1398 1384 708 592 586 454 450 -2314 -2291 1076

1 2 3 4 5 6 7 8 9 10 11 12
— ORG I 966 -173 —171 -561 518 512 507 502 -461 .456 -452 -447

ORG II 855 680 509 504 30 .1070 .1060 -303 .300 2545 2517 57
~ Cost

ORG III 103 102 -2260 -2237 -1111 437 433 81 80 80 1140 234
- $80

ORG VI
Plant 2 -2859 -2831 2842 2814 655 98 97 -1899 -1880 1108 1097 -284
Plant 3 895 886 2795 2768 1416 1183 1171 909 900 -4628 -4582 2151

1 2 3 4 5 6 7 8 9 10 11 12
ORG I 1450 -259 -256 .842 776 769 761 754 .691 -684 -678 -671

— 

Cost ORG II 1283 1020 763 755 46 -1605 .1589 -454 -450 3813 3775 85
ORG III 154 153 -3389 -3356 -1667 656 649 122 121 119 1710 351

— $120
ORG VI

Plant 2 -4289 -8247 4263 4221 982 147 146 -2848 -2820 1662 1646 -426
Plant 3 1343 1329 4193 4151 2124 1775 1757 1363 1350 -6942 -6873 3227

I
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