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Chapter [I 

INTRODUCTION 

The intent of this dissertation is to formulate one comprehen- 

sive quantiative model which can be used in two areas: (1) manpower 

planning, and (2) human resource valuation. This introductory chapter 

provides a brief discussion on the combining of these topics into one 

model, as well as a general explanation of the model itself. A brief 

outline of the remainder of the study is also presented in this chapter. 

Manpower Planning-~Human Resource Valuation 

"Manpower planning" has traditionally been a management topic. 

As the term implies, manpower planning is concerned with the future of 

the firm. For this dissertation, the most important aspect of manpower 

planning is the forecasting of the manpower supply that will be avail~ 

able to the firm at some point in time in the future. If there are 

different positions, or job levels, within the firm it would be impor- 

tant to know the availability of human resources at each of these dif- 

ferent positions. Knowledge of the characteristics of both the firm and 

its internal job levels would help to determine availability of manpower 

for each position. Factors such as present manpower available at each 

level, hiring and promotion policies of the firm, and specific talents 

needed at each position could dictate future availability. After the 

supply of manpower has been forecast, comparisons can be made against



expected demand for manpower in order to detect problem areas. The- 

Management of the firm would then be able to make the appropriate deci- 

sions needed to avert the problem. 

Human resource valuation has become of particular interest to 

accountants in the last 15 years. The main concern in human resource 

accounting is to somehow measure the value of the human resources em- 

ployed by the firm with the intent of reporting this measurement on the 

financial statements. If the measurement is based on an economic valua- 

tion of the human resources, the future supply of manpower at each job 

level in the firm is important. If a cost base is used as a surrogate 

for economic value, the past and present personnel conditions of the firm 

are important. 

Whether the topic is manpower planning or human resource valua- 

tion, it is to the advantage of the decision-maker to know as much as 

possible about the past, present, and future human resources of the firm, 

In the area of manpower planning, such knowledge is important for effec- 

tive human resource management. In the area of human resource valuation, 

such knowledge is important for human resource measurement. It would 

appear that much of the same data are needed in both areas. If one 

comprehensive model could be formulated to supply a data bank for use 

in both manpower planning and human resource valuation, any duplication 

of effort could be circumvented. 

The Model 

One quantitative model which has been applied to both manpower 

planning and human resource valuation is the Markovian model. Input



to the basic model includes historical data on all personnel move~ 

ments,i.e., movements into the firm (hirings), movements within the 

firm (promotions, demotions, etc.), and movements out of the firm 

{termination for any reason). These historical data are summarized 

in the form of a transition matrix. This matrix is the foundation 

of the Markov model. The transition matrix portrays past personnel 

movements, and as such is used to predict future personnel movements. 

Thus, if present manpower levels are known, future manpower levels can 

be predicted using the model. These data would be important for man- 

power planning and for an economic valuation of human resources. 

Extensions of the basic model will provide other data which will be 

useful for both manpower planning and human resource valuation. 

Outline of the Study 
  

This dissertation consists of nine chapters. Chapters II and 

III consist of detailed reviews of the literature relating to manpower 

planning and human resource accounting, respectively. The nonfinancial 

aspects of the general model are developed in Chapter IV and the finan- 

cial aspects (valuation) are presented in Chapter V. In Chapters VI 

through VIII, the model is specifically applied? to a large Certified 

Public Accounting (CPA) firm. The clarifications of the general model 

needed for application to a CPA firm are discussed in Chapter VI. In Chap- 

ter VII, certain validation tests are performed on an application of the 

  

t Because not all of the data needed to apply the model were avail- 
able, there are limitations to this "specific application" to a CPA 
firm.



model developed from actual data. The application of the model con- 

tinues in Chapter VIII with the presentation of the uses of the applied 

model to manpower planning and human resource valuation for the actual 

firm. A summary of the research and suggested areas of further research 

are presented in Chapter IX.



Chapter II 

MANPOWER PLANNING 

"Tt would be an exaggeration to say that the manpower 

planner is the newest man in the executive suite. But it 

would not be an exaggeration to say that this is the new- 
est and hottest area of interest right now."1 

The above quotation, written in 1974, reflects the fact that man- 

power planning is not a new concept. The quotation also relates that 

the area of manpower planning is currently of considerable interest 

to corporate executives, When this statement was made, executives and 

consultants agreed that "sweeping and unprecedented" changes were taking 

place in the area of manpower planning, and that this area was "one of 

the top challenges in industry today." One consultant even went so 

far as to say that companies were “running scared" because of possible 

manpower problems .> Even though the concept of manpower planning is 

not new, interest in the area has evolved slowly. However, this inter- 

est is now reaching a peak. This chapter will briefly discuss some of 

the background leading to this increased interest in manpower planning. 

Further discussion will include an explanation of manpower planning 

and the techniques of implementing this type of planning in a firm. 

  

Tupig Push in Manpower Planning," Executive Ledger, Dun's 

Review, 104 (November 1974) :103. 

2tbid. 

3Ibid.



Background 

During the period before World War II, behavioral scientists 

who were studying organizations focused their attention on the rank 

and file worker." During this period, the internal labor supply was 

the major source of managerial talent. This was true for several 

reasons. First, the educational level of most employees was lower than 

it is today. The emphasis on employees having a college education had 

not yet begun. The main employee education consisted of on-the-job 

training and experience. Second, by today's standards, technology was 

still at an unsophisticated level. Line workers were needed to perform 

many of the manual tasks that today have been automated. These workers 

were thus a large and important part of the work force. Third, change 

occurred slowly during this period. Even though employees were 

experience-based and also less educated, they were not as subject to 

obsolescence as these same employees are today.> 

During the time period from after World War II to the early 

1960's, the situation slowly changed. Technological advances decreased 

the need for less-skilled workers. At the same time, alternative exter- 

nal sources of managerial talent became abundantly available. More 

people were able to attend college, due to a rising level of affluence 

in the country and also to the passage of the G.I. bill. Another 

  

“Victor H. Vroom and Kenneth R. MacCrimmon, "Toward a Stochastic 

Model of Managerial Careers," Administrative Science Quarterly, 13 

(June 1968) :26-7. 

5F, J. Staszak and N. J. Mathys, "Organization Gap: Implica- 

tions for Manpower Planning," California Management Review, 17 (Spring 
1975) :32. 

  

 



reason for these external sources becoming available was that industry 

pay scales for these jobs were higher than the pay scales for educa- 

tion, government, and other non-industry positions. 

The availability of managerial material does not in itself mean 

that these employees are in demand, but in this case the business en- 

vironment was such that college degrees were beginning to be stressed 

as a prerequisite for staff employees. In fact, by 1960, studies were 

already being done which estimated that as early as 1965 there would 

be a shortage of people qualified for management positions.’ Emphasis - 

was increasingly being placed upon the staff employee rather than the 

line worker. 

Until the late 1950's, there were few systematic plans for 

Managing human resources. However, as the situation became more press-— 

ing, both academicians and practitioners began to realize that manpower 

planning at the firm level was needed. Even so, solutions to the pro- 

blem have been slow in coming. Implementation of formal manpower plans 

by firms has been even slower to evolve, even in firms with large 

investments in human assets. 

Why Plan Manpower? 
  

In order to better understand the need for a formal plan of 

human resource management, the term "manpower planning” must be 
3 

  

STbid. 
4 
‘C. S. Myers, "Challenge of the 1960's: Manpower Management," 

Personnel, 36 (May 1959):15-21.



specifically explained. One of the weaknesses in the literature on 

Manpower planning is that there is no one generally accepted concep~ 

tion of the term. Manpower planning means different things to different 

people. There are those that look at manpower planning on a “macro” 

basis. In this context, the manpower supply and demand for an indus- 

try or even an entire nation are studied. The economic effects of 

supply and demand are important for "macro" manpower planners. 

: More often, manpower planning is referred to in a "micro" 

sense. This means that human resources are studied on an individual 

firm basis. However, even researchers who study manpower on a micro 

basis do not necessarily agree on the important points of manpower 

planning. To some researchers, the main aspect of manpower planning 

is maximizing the productivity of positions and individuals. Other 

researchers are primarily concerned with the assignment of a set number 

of people to a set number of positions. To still others, manpower 

planning applies only to certain types of personnel skills, usually 

managerial skills. Finally, there are researchers who tend to look 

at the area as including only forecasting activities rather than the 

full range of planning functions .° All of the above facets of manpower 

planning are needed for a comprehensive plan for human resource manage- 

ment a 

  

83, P. Coleman, "Integrated Systems for Manpower Planning," 

Business Horizons, 13 (Octobe r1970):89.  



Definition. One definition simply states that manpower planning 

"is a strategy for the acquisition, utilization, improvement, and pre- 

2 » 9 s a * 2 * 

servation of an enterprise's human resources." While this definition 

implies that manpower planning deals with all facets of the human re- 

Source activities of the firm, it does not reflect the integration of 

all planning aspects of the firm (see the next section). A 

more comprehensive definition was set forth by Cassell. He defined man- 

power planning as: 

a process designed to translate the corporate or institutional 
plans and objectives into future quantitative and qualitative 

manpower requirements, together with plans to fulfill those re- 
quirements over both the shorter and longer terms, through 

manpower utilization, human resource development, employment 

and recruiting, and manpower information systems. The former 
part of the process consists of Forecasting whereas the latter 

involves management to meet requirements.1 

With at least this general idea of the area of manpower planning, 

why plan human resources and what are the benefits of performing such 

functions? 

There are two reasons why companies need to plan human re- 

sources at the micro level. The first reason has already been alluded 

to above. Factors such as an increasing rate of technological change 

have helped to bring about a change in the labor mix. The demand is 

for high-talent technical and managerial personnel, and the supply of 

  

? John Lawrence, "Manpower and Personnel Models in Britain," 
Personnel Review, Great Britain (Summer 1973), p. 4. 

1 
105, H. Cassell, "Manpower Planning: State of the Art at the 

Micro Level," MSU Business Topics, 21 (Autumn 1973):15. 
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these people is low, whether the source is internal or external. 

With this increased demand, the firm also needs to realize the possible 

leverage effects of dealing with these personnel. The firm is making 

an increasingly large investment in these types of people, and should 

make some type of cost/benefit analysis on this investment just as it 

would any other. There should be concern over the future value of the 

individual, and thus the future value of the firm.?” 

The second big reason for having a formal manpower plan is the 

increasing cost of managing human resources. The management of this 

resource includes such actions as recruiting, hiring, training, and 

maintaining people. In fact, the importance of this cost may be sur- 

prising to some. 

Cost is the key. With the inexorable rise in the cost of 

just about everything it takes to do business, companies are 
finally realizing that the care and feeding of personnel is 

one of the most expensive items of al1.13 

Another reason for emphasis on manpower planning has to do 

with the changing culture. The situation during the 1930's was that 

the country expected industry to provide jobs for the masses. During 

the 1940's and 1950's, industry was expected to provide production for 

the country. Today, industry is expected to provide careers for people. 

  

Hy, R. Bryant et al., "Manpower Planning Models and Tech- 
niques," Business Horizons, 16 (March 1973) :69.   

2 : 
Mason Haire, "A New Look at Human Resources," 

Management Review (Winter 1970), p. 20. 
Industrial 

  

13 executive Ledger, p. 13.
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This leads to the notion that the firm is not just hiring a pair of 

hands anymore. Instead, the firm is hiring characteristics such as 

initiative, innovation, and commitment. 

Other reasons for utilizing human resource plans are reflected 

in the benefits of a successful manpower planning system: 

(1) There is a reduction in personnel costs because of the 

ability of management to foresee possible shortages or surpluses of 

personnel. This allows management to correct the anticipated problem 

before it becomes unmanageable and expensive. 

(2) The firm has a better basis for planning employee develop~ 

ment with a system that is designed to make optimum use of workers’ 

abilities within the organization. 

(3) There is improvement in the overall business-planning 

process. 

(4) The firm has more opportunity to include women and people 

from minority groups in future growth plans. This could prevent pro- 

blems with interest groups and/or the government. The firm can also 

use the system to help identify the training and development programs 

that need to be implemented today in order to have specific skills 

available tomorrow. 

(5) There is a greater awareness of the importance of sound 

Manpower.management throughout all levels of the organization. 

(6) The system can be used as a tool for evaluating the ef- 

: * s « 14 

fects of alternative manpower actions and policies. 

  

14 J. Brown and J. D. Somerville, "What the Supervisor Should 
Know About Manpower Planning,” Supervisory Management, 19 (September 

1974) :23-24.
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In short, there needs to be emphasis on human resources plan- 

ning because of the size of the problem. Manpower is just too big a 

resource to be managed casually.*> 

Stressing Integration 
  

One weakness in the literature has already been pointed out: 

the lack of a generally accepted definition of manpower planning. A 

second weakness is that authors rarely attempt the integration of man- 

power planning with other planning activities. 

The planning process needs to be integrated in two ways. First, 

manpower planning should be related to organizational planning on a 

company-wide basis. The organizational planning structure can and 

should be used to give direction and lend credence to the manpower 

planning procedures. For example, Hardt has set forth a list of proce- 

dures to follow when implementing a manpower plan. As with almost all 

authors, he specifies that the planner should analyze personnel needs 

for the projected period. It is interesting to note that Hardt puts 

this particular analysis fourth on his list of procedures. Before this 

analysis can be performed, however, he lists three other analyses that 

need to be developed: (1) study the marketing plan for the projected 

period; (2) analyze material and facility needs for the projected period; 

(3) analyze financial needs for the projected period. ?’ Hardt obviously 

  

~ 

tSyaire, p. 19. 

16 coleman, p. 90. 

ee, Hardt, ‘Manpower Planning,'' Personnel Journal, 46 (March 
1967) :157-158. 

 



believes that a thorough knowledge of other aspects of the firm are 

needed before a successful manpower plan can be implemented. 

The second method of integration has to do with an overall com- 

prehensive human resource plan, again on a company-wide basis. There 

needs to be a plan that determines the extent and depth of the firm's 

available human resources. This plan should then‘ be used as a founda- 

tion (along with other plans) for recruitment, selection, and training 

18 
procedures. 

Manpower Forecasting 
  

No formal manpower plan can be complete without some attempt 

at manpower forecasting. Regardless of the method used, there has to 

be some estimation of future human resource availability and needs. 

Forecasting has been defined by Hopes as: 

the rigorous building up of relationships between tasks and 
manpower, the expression of given policies in terms of a program 
of tasks to be undertaken, and then a bringing together of these 

analyses to derive future manpower requirements.1 

Hopes also states that manpower forecasting can be related to 

economic and other indicators, which means that these indicators must 

20 . ‘ wae . . 
also be forecast. Otherwise, his definition implies a system where 

the only two factors are (1) projected tasks, and (2) required manpower 

  

18, E. Cassidy, "Manpower Planning: Coordinated Approach," 
Personnel, 40 (September 1963):36. 

192, F. A. Hopes, “Some Statistical Aspects of Manpower Plan- 
ning in the Civil Service," Omega, The International Journal of Manage- 
ment Science, 1 (April 1973):169. 

20 rn 4a.
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to meet these tasks. The wording of the definition appears to overlook 

the several possible flows of human resources, although Hopes includes 

a projection of these flows in his manpower analysis. The possible 

flows are discussed by Haire and include movements into and out of the 

system as well as internal movements (promotion, demotion, and lateral 

movements) . These possible movements will be discussed in a later section. 

These internal and external manpower movements form the basis 

for the supply-demand relationship that needs to be forecast before a 

successful manpower planning system can be implemented. To further 

stress the importance of forecasting, Brown and Somerville state three 

major objectives of manpower planning that must always be included in 

a successful system.- 

(1) To project demand for and potential supply of hourly and 

Salaried manpower at every skill, salary, or job~classification level 

within the organization--at any given future time. 

(2) To see how the projected supply of personnel stacks up 

against anticipated demand-~so that specific personnel programs, poli- 

cies, and procedures can be set up in time to ensure the availability 

of necessary Manpower. 

(3) To function as a necessary prelude to sound business 

planning. 

Thus, two of the three ever-present objectives emphasize the 

supply-demand relationship, while the third emphasizes the integration 

of plans, which was discussed in the previous section. 

  

tprown and Somerville, p. 24.
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As with any attempts to foretell the future, there have been a 

multitude of methods set forth in the literature for forecasting man- 

power. These methods range from unsophisticated subjective techniques 

to extremely sophisticated quantitative models, but there are four 

broad areas into which all can be categorized: °° 

(1) Judgmental techniques 

(2) Matrix models 

(3) Computer simulation 

(4) Quantitative techniques 

Judgmental Techniques 
  

Judgmental techniques do not involve the use of any forecasting 

models. These techniques do involve the use of opinions or arbitrary 

rules, and can be broken down into several methods. 

Supervisor estimates. This method simply utilizes the intuition 
  

and experience of the man closest to the situation for forecasting man- 

power. This is still probably one of the most-used techniques for 

several reasons. It is certainly simple and quick. Also, the decision- 

maker can usually make these estimates without much, if any, data. An- 

other reason for its use is that in many cases this method can result 

in a fairly accurate short-run forecast. However, it lacks sophistica-_ 

tion and should be viewed in such a manner. 

  

22 
Bryant et al., pp. 70-74. 

*3tbid., p. 70.
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Rule-of-thumb techniques. In this case the firm sets up deci- 
  

sion models and then bases its manpower policies on past results in 

relation to these heuristics for certain environmental conditions. For 

instance, the decision to hire an extra production worker may be based 

on the amount of overtime that is needed to get the job done. When 

overtime costs exceed a specified amount for a particular time period, 

a new worker is added to the line. The technique may be useful, but 

it is definitely a short-run decision, and it is normally designed to 

maintain the status quo rather than adequately deal with future man- 

. 2 
power requirements. 

Replacement charts. The use of a replacement chart is an at- 
  

tempt to graphically depict the internal labor situation so that suit-~ 

able replacements will be available for vacancies as they occur. Data 

used to construct these charts may include such things as the present 

position-holder's age, level of performance, promotability, and actuarial 

statistics. For a backup person, data may include age and degree of 

readiness. Opinions on when and where vacancies should occur also may 

be used. These charts require a lot of time and labor to construct, 

and they usually depict a static rather than a dynamic picture of the 

situation. 

  

2A tbid. 

2 Ou, R. Dill et al., "Models and Modelling for Manpower Plan- 
ning,'' Management Science, 13B (December 1966)B142-167. 
 



1? 

Delphi Techniques. Undoubtedly the most sophisticated method of 
  

obtaining opinions or judgments is the use of the Delphi method. This 

technique was originally developed by the Rand Corporation in the late 

1940's, and is designed to obtain the most reliable opinion from a group 

of experts. The Delphi method is an iterative procedure where the ex- 

perts are asked certain questions and each expert has the capability of 

controlled feedback. However, there is no direct confrontation among 

the experts. This is supposedly more conducive to independent thinking, 

and allows more gradual formulation of an opinion. A "round" consists of 

a questionnaire being filled out by each expert. The expert is also ex- 

posed to information from previous rounds about all of the experts. The 

process ends when the opinions of the experts have converged to a level 

where differences are considered to be insignificant. This does not 

necessarily mean a general consensus of opinion. 

In one application of the technique, experts were asked the pri- 

Mary question about the number of employees required for a specified time 

period in the future. The results were compared with the results of an 

applied quantitative technique (regression analysis) after the forecast 

time period had elapsed. In other words, both forecasted results were 

compared against the actual needs for the period. In this case, the 

Delphi method came out as a better method of forecasting.~" It should 

be noted that this was a short-run forecast. 

  

260 T. Milkovich, "Use of the Delphi Procedures in Manpower 
Forecasting," Management Science, 19 (December 1972:381-382. 

27 thid., p. 387. 
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Matrix Models 

These models do not provide the deciston-maker with any added 

information. They do, however, provide him with a systematic method 

of viewing and evaluating the available data. Matrix models are just 

logic aids and cannot compensate for faulty information. Two such models 

will be presented as examples. 

  

Executive Planning Development Mode1.78 This matrix model 

utilizes a sophisticated data base and is composed of five natrices 

for both present and future purposes. These are as follows: 

(1) Job analysis--talent task relationship matrix. A matrix 
of this type is needed for each executive position. It provides 
a needed overview for the job under consideration. 

  

(2) Man-job relationship matrix. The formulation of this 

matrix is for the purpose of adjusting either the man (training, 
,testing, etc.) or the job (to fit available talents). Neither 

is assumed to be rigid. 

  

(3) Talent-task composition of the enterprise matrix. The 

talent requirements for the company as a whole are determined in 

this part of the model. 

  

(4) Executive personnel requirements matrix. This matrix 
is an analysis of present and future requirements of executive 
personnel. 

  

(5) Talent flows matrix. The training needed for the develop- 
ment of the executive is depicted by this matrix. 
  

The study of all of these matrices brings together the avail- 

able information in a logical manner for the planner. The model does 

not dictate policy; it only enhances the usefulness of the data. 

  

285 E. William Crissy, Robert M. Kaplan, and Louis H. Grossman, 

"Matrix Models for Planning Executive Development," MSU Business Topics 
(Summer 1969), p. 8. 
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Management Manpower Planning Matrix.-° The possible movements 
  

of personnel as presented by Mason Haire in this model have been men-_ 

tioned earlier. These flows include: (1) moving into the system from 

an external source, (2) moving out of the system, (3) moving upward 

(promotion), (4) moving over (taking another position at the same level 

within the firm), and (5) changing potential and/or behavior. The pos- 

sibility of moving downward was intentionally omitted as being rare 

and unimportant in most organizations. It could be easily added to 

the model if desired. 

Haire's model only uses one matrix. This matrix charts the pos- 

sible personnel flows against the organizational factors (recruitment, 

pay, training, promotion, etc.). These organizational factors are those 

that the firm has control over in relation to an effect on employees. 

Once the matrix has been developed, it can be used to monitor the proba- 

bilities of movement in jobs. The model allows the firm to get some 

idea of how each of the organizational factors affects personnel flow. 

This knowledge would be helpful in setting policies in each of the con- 

trollable areas. 

Computer Simulation 
  

The following two sections on computer simulation and quantita- 

tive techniques list some of the more sophisticated attempts at man- 

power planning. The planner is actually trying to model the system as 

  

Mason Haire, "Managing Management Manpower," Business Hori- 
zong, 10 (Winter 1967) :23-28
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�o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l�s�,� �m�a�n�a�g�e�m�e�n�t� �d�e�c�i�s�i�o�n�s�,� �a�n�d� �a�s�p�e�c�t�s� �o�f� �t�h�e� �e�n�v�i�r�o�n�-� 

�m�e�n�t�.� 

�F�a�c�t�o�r�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �W�e�b�e�r� �m�o�d�e�l� �i�n�c�l�u�d�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� 

�b�o�t�h� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �a�n�d� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�,� �a�n�d� �o�f� �e�x�t�e�r�n�a�l� �f�a�c�t�o�r�s�.� 

�T�h�e� �e�n�v�i�r�o�n�m�e�n�t� �i�s� �r�e�p�r�e�s�e�n�t�e�d� �a�s� �a� �j�o�b� �m�a�r�k�e�t�,� �g�e�n�e�r�a�t�i�n�g� �t�h�e� �p�r�o�b�a�-� 

�b�i�l�i�t�y� �t�h�a�t� �a�n� �i�n�d�i�v�i�d�u�a�l� �w�i�l�l� �r�e�c�e�i�v�e� �a� �j�o�b� �o�f�f�e�r�.� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� 

�p�o�l�i�c�i�e�s� �s�u�c�h� �a�s� �r�e�c�r�u�i�t�i�n�g�,� �a�t�t�r�i�b�u�t�e� �e�v�a�l�u�a�t�i�o�n�,� �p�r�o�m�o�t�i�o�n�,� �a�n�d� �s�a�l�a�r�y� 

�i�n�c�r�e�a�s�e�s� �a�r�e� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �m�o�d�e�l�.� �I�n�d�i�v�i�d�u�a�l� �a�t�t�r�i�b�u�t�e�s� �c�o�n�s�t�i�t�u�t�e� 

�a� �m�a�j�o�r� �p�o�r�t�i�o�n� �o�f� �t�h�e� �i�n�p�u�t�s� �n�e�e�d�e�d�.� �A� �l�i�s�t� �o�f� �1�1�5� �a�t�t�r�i�b�u�t�e�s� �a�r�e� 

�i�n�c�l�u�d�e�d� �f�o�r� �e�a�c�h� �p�e�r�s�o�n�.� 

�T�h�e� �m�o�d�e�l� �w�a�s� �d�e�s�i�g�n�e�d� �f�o�r� �p�r�a�c�t�i�c�a�l� �u�s�e�,� �s�p�e�c�i�f�i�c�a�l�l�y� �f�o�r� 

�e�v�a�l�u�a�t�i�n�g� �t�h�e� �e�f�f�e�c�t�s� �o�f� �a�l�t�e�r�n�a�t�i�v�e� �p�e�r�s�o�n�n�e�l� �p�o�l�i�c�i�e�s� �t�h�a�t� �t�h�e� �o�r�-� 

�g�a�n�i�z�a�t�i�o�n� �m�a�y� �w�i�s�h� �t�o� �i�m�p�l�e�m�e�n�t�.� �O�t�h�e�r� �u�s�e�s� �m�a�y� �b�e� �i�n� �t�h�e� �a�r�e�a�s� �o�f� 

�p�l�a�n�n�i�n�g� �p�e�r�s�o�n�a�l� �c�a�r�e�e�r�s� �o�r� �t�h�e� �s�t�u�d�y� �o�f� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �b�e�h�a�v�i�o�r�.� 

�T�h�e� �a�b�o�v�e� �t�w�o� �c�o�m�p�u�t�e�r� �s�i�m�u�l�a�t�i�o�n� �m�o�d�e�l�s� �a�r�e� �c�e�r�t�a�i�n�l�y� �n�o�t� 

�t�h�e� �o�n�l�y� �i�m�p�o�r�t�a�n�t� �s�i�m�u�l�a�t�i�o�n� �m�o�d�e�l�s� �t�h�a�t� �h�a�v�e� �b�e�e�n� �d�e�v�e�l�o�p�e�d�.� �M�o�d�e�l�s� 

� � 

�3�3�5�,� �L�.� �W�e�b�e�r�,� �"�M�a�n�p�o�w�e�r� �P�l�a�n�n�i�n�g� �i�n� �H�i�e�r�a�r�c�h�i�c�a�l� �O�r�g�a�n�i�z�a�-� 
�t�i�o�n�s�:� �A� �C�o�m�p�u�t�e�r� �S�i�m�u�l�a�t�i�o�n� �A�p�p�r�o�a�c�h�,�"� �M�a�n�a�g�e�m�e�n�t� �S�c�i�e�n�c�e�,� �1�8� 
�(�N�o�v�e�m�b�e�r� �1�9�7�1�)� �:�B�1�1�9�-�B�1�4�4�.� 

� 



�2�3� 

�h�a�v�e� �b�e�e�n� �f�o�r�m�u�l�a�t�e�d� �f�o�r� �m�i�l�i�t�a�r�y� �s�y�s�t�e�m�s�>�"� �a�s� �w�e�l�l� �a�s� �f�o�r� �g�e�n�e�r�a�l� �i�n�-� 

�d�u�s�t�r�i�a�l� �s�i�t�u�a�t�i�o�n�s�.� 

�Q�u�a�n�t�i�t�a�t�i�v�e� �T�e�c�h�n�i�q�u�e�s� 
� � 

�M�o�r�e� �s�p�a�c�e� �i�n� �t�h�e� �m�a�n�p�o�w�e�r� �l�i�t�e�r�a�t�u�r�e� �h�a�s� �b�e�e�n� �d�e�v�o�t�e�d� �t�o� �t�h�e� 

�u�s�e� �o�f� �q�u�a�n�t�i�t�a�t�i�v�e� �t�e�c�h�n�i�q�u�e�s� �t�h�a�n� �a�n�y� �o�t�h�e�r� �p�l�a�n�n�i�n�g� �m�e�t�h�o�d�.� �T�h�i�s� 

�v�o�l�u�m�i�n�o�u�s� �a�m�o�u�n�t� �o�f� �r�e�s�e�a�r�c�h� �d�o�e�s� �n�o�t� �m�e�a�n� �t�h�a�t� �a�n�y� �g�e�n�e�r�a�l�i�z�a�b�l�e� 

�m�o�d�e�l� �h�a�s� �b�e�e�n� �d�e�v�e�l�o�p�e�d� �w�h�i�c�h� �s�t�a�n�d�s� �a�b�o�v�e� �a�l�l� �o�t�h�e�r�s�.� �Q�u�i�t�e� �t�h�e� 

�c�o�n�t�r�a�r�y�,� �m�a�n�y� �m�o�d�e�l�s� �h�a�v�e� �b�e�e�n� �f�o�r�m�u�l�a�t�e�d�,� �e�a�c�h� �o�n�e� �a�n� �a�t�t�e�m�p�t� �t�o� 

�m�o�r�e� �r�e�a�l�i�s�t�i�c�a�l�l�y� �m�o�d�e�l� �t�h�e� �m�a�n�p�o�w�e�r� �s�y�s�t�e�m�.� �A� �f�e�w� �o�f� �t�h�e� �t�e�c�h�n�i�q�u�e�s� 

�u�s�e�d� �w�i�l�l� �b�e� �p�r�e�s�e�n�t�e�d� �b�e�l�o�w�,� �a�l�o�n�g� �w�i�t�h� �a� �s�h�o�r�t� �d�i�s�c�u�s�s�i�o�n� �o�f� �a�t� �l�e�a�s�t� 

�o�n�e� �a�u�t�h�o�r�'�s� �v�i�e�w� �o�f� �t�h�e� �t�e�c�h�n�i�q�u�e�.� �B�e�c�a�u�s�e� �o�f� �i�t�s� �i�m�p�o�r�t�a�n�c�e�,� �b�o�t�h� 

�i�n� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �a�n�d� �t�o� �t�h�i�s� �d�i�s�s�e�r�t�a�i�o�n�,� �t�h�e� �u�s�e� �o�f� �M�a�r�k�o�v� �c�h�a�i�n�s� 

�w�i�l�l� �b�e� �p�r�e�s�e�n�t�e�d� �i�n� �a� �s�p�e�c�i�a�l� �s�e�c�t�i�o�n�.� 

� � 

 ��y�o�r� �e�x�a�m�p�l�e�,� �s�e�e�:� 

�R�o�b�e�r�t� �0�.� �G�r�o�o�v�e�r�,� �"�P�E�R�S�Y�M�:� �A� �G�e�n�e�r�a�l�i�z�e�d� �E�n�t�i�t�y�-�S�i�m�u�l�a�t�i�o�n� 
�M�o�d�e�l� �o�f� �a� �M�i�l�i�t�a�r�y� �P�e�r�s�o�n�n�e�l� �S�y�s�t�e�m�, �� �A�D� �6�9�6� �9�8�6� �(�O�p�o�r�t�o�,� �P�o�r�t�u�g�a�l�:� 
�N�A�T�O� �C�o�n�f�e�r�e�n�c�e� �P�a�p�e�r�,� �1�9�6�9�)�.� 

�R�o�b�e�r�t� �W�.� �M�o�s�s� �a�n�d� �S�t�e�p�h�e�n� �R�.� �W�a�x�,� �"�A� �C�o�m�p�u�t�e�r�i�z�e�d� �S�y�s�t�e�m� 
�f�o�r� �P�r�o�j�e�c�t�i�n�g� �R�e�s�e�r�v�e� �M�a�n�p�o�w�e�r� �S�t�r�e�n�g�t�h�s� �a�n�d� �C�o�s�t�s�.�"� �A�D� �8�3�1� �5�6�5� 
�(�M�c�L�e�a�n�,� �V�a�.�:� �R�e�s�e�a�r�c�h� �A�n�a�l�y�s�i�s� �C�o�r�p�o�r�a�t�i�o�n�,� �1�9�6�7�)�.� 

�5� 
�F�o�r� �e�x�a�m�p�l�e�,� �s�e�e�:� 

�T�.� �A�.� �M�a�h�o�n�e�y� �a�n�d� �G�.� �J�.� �M�i�l�k�o�v�i�c�h�,� �"�C�o�m�p�u�t�e�r� �S�i�m�u�l�a�t�i�o�n�:� �A� 
�T�r�a�i�n�i�n�g� �T�o�o�l� �f�o�r� �M�a�n�p�o�w�e�r� �M�a�n�a�g�e�r�s�,�"� �P�e�r�s�o�n�n�e�l� �J�o�u�r�n�a�l�,� �5�4� �(�D�e�c�e�m�b�e�r� 
�1�9�7�5�)� �:�6�0�9�-�6�1�2�.� 

� � 

�T�.� �W�.� �B�o�n�h�a�m�,� �E�d�w�a�r�d� �R�.� �C�l�a�y�t�o�n�,� �a�n�d� �L�a�w�r�e�n�c�e� �J�.� �M�o�o�r�e�,� 
�"�A� �G�E�R�T� �M�o�d�e�l� �t�o� �M�e�e�t� �F�u�t�u�r�e� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� �M�a�n�p�o�w�e�r� �N�e�e�d�s�,�"� �P�e�r�s�o�n�n�e�l� 
�J�o�u�r�n�a�l�,� �5�4� �(�J�u�l�y� �1�9�7�5�)� �:�4�0�2�-�4�0�6�.



�2�4� 

�L�i�n�e�a�r� �p�r�o�g�r�a�m�m�i�n�g�.� �V�a�j�d�a�°� �u�s�e�d� �l�i�n�e�a�r� �p�r�o�g�r�a�m�m�i�n�g� �(�L�P�)� �i�n� 
� � 

�a� �s�i�t�u�a�t�i�o�n� �w�h�e�r�e� �t�r�a�n�s�f�e�r�s� �i�n� �a� �h�i�e�r�a�r�c�h�i�c�a�l� �o�r�g�a�n�i�z�a�t�i�o�n� �w�e�r�e� �a�s�s�u�m�e�d� 

�t�o� �b�e� �k�n�o�w�n�,� �a�s� �w�a�s� �"�w�a�s�t�a�g�e�"� �(�e�m�p�l�o�y�e�e�s� �l�e�a�v�i�n�g� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�)�.� 

�T�h�e� �L�P� �m�o�d�e�l� �w�a�s� �u�s�e�d� �t�o� �s�t�u�d�y� �p�o�l�i�c�i�e�s� �f�o�r� �r�e�c�r�u�i�t�m�e�n�t�.� �V�a�j�d�a� �u�s�e�s� 

�b�o�t�h� �t�h�e� �p�r�i�m�a�l� �a�n�d� �t�h�e� �d�u�a�l� �s�i�m�p�l�e�x� �s�o�l�u�t�i�o�n�s� �t�o� �a�n�a�l�y�z�e� �t�h�e� �m�o�v�e�m�e�n�t� 

�b�y�  ��s�t�e�p�s� �t�h�r�o�u�g�h� �t�h�e� �s�y�s�t�e�m�.� �T�h�e� �m�o�d�e�l� �i�s� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �u�s�e�d� �a�s� 

�a�n� �o�p�t�i�m�i�z�a�t�i�o�n� �t�e�c�h�n�i�q�u�e�.� �T�h�e� �s�i�m�p�l�e�x� �a�l�g�o�r�i�t�h�m�s� �a�r�e� �u�s�e�d� �b�e�c�a�u�s�e� 

�t�h�e�y� �h�e�l�p� �t�h�e� �m�o�d�e�l�e�r� �f�i�n�d� �d�e�s�i�r�e�d� �r�e�g�i�o�n�a�l� �v�e�r�t�i�c�e�s�.� �T�h�e� �m�o�d�e�l� �h�a�s� 

�m�o�t� �b�e�e�n� �p�r�o�v�e�n� �t�o� �b�e� �v�e�r�y� �p�r�a�c�t�i�c�a�b�l�e� �o�r� �a�p�p�l�i�c�a�b�l�e�,� �n�o�r� �h�a�s� �a�n�y� 

�o�t�h�e�r� �l�i�n�e�a�r� �p�r�o�g�r�a�m�m�i�n�g� �m�o�d�e�l� �r�e�c�e�i�v�e�d� �m�u�c�h� �p�r�a�c�t�i�c�a�l� �a�t�t�e�n�t�i�o�n�.� 

�G�o�a�l� �p�r�o�g�r�a�m�m�i�n�g�.� �T�h�e� �u�s�e� �o�f� �g�o�a�l� �p�r�o�g�r�a�m�m�i�n�g� �i�s� �m�o�r�e� �p�r�e�v�a�l�e�n�t� 
� � 

�a�s� �a� �d�i�s�c�u�s�s�e�d� �p�r�o�g�r�a�m�m�i�n�g� �m�e�t�h�o�d� �i�n� �m�a�n�p�o�w�e�r� �p�l�a�n�n�i�n�g�.� �S�e�v�e�r�a�l� 

�a�u�t�h�o�r�s�?�!� �d�e�v�e�l�o�p�e�d� �a� �m�o�d�e�l� �t�h�a�t� �i�n�c�o�r�p�o�r�a�t�e�d� �g�o�a�l� �p�r�o�g�r�a�m�m�i�n�g� �a�l�o�n�g� 

�w�i�t�h� �o�t�h�e�r� �t�e�c�h�n�i�q�u�e�s� �(�i�n�p�u�t�-�o�u�t�p�u�t�,� �M�a�r�k�o�v�)� �f�o�r� �t�h�e� �O�f�f�i�c�e� �o�f� �C�i�v�i�l�i�a�n� 

�M�a�n�p�o�w�e�r� �M�a�n�a�g�e�m�e�n�t� �(�O�C�M�M�)�.� �T�h�e� �g�o�a�l� �p�r�o�g�r�a�m�m�i�n�g� �a�s�p�e�c�t� �o�f� �t�h�e� �m�o�d�e�l� 

�i�s� �a�n� �a�t�t�e�m�p�t� �t�o� �b�a�l�a�n�c�e� �t�h�e� �i�n�p�u�t� �r�e�s�o�u�r�c�e�s� �w�i�t�h� �t�h�e� �o�u�t�p�u�t� �g�o�a�l�s�.� 

�I�t� �a�l�s�o� �s�u�p�p�l�i�e�s� �f�l�e�x�i�b�i�l�i�t�y� �t�o� �t�h�e� �m�o�d�e�l� �f�o�r� �e�x�a�m�i�n�i�n�g� �t�h�e� �e�f�f�e�c�t�s� �o�n� 

�f�i�n�a�l� �u�s�e�r� �d�e�m�a�n�d�s� �o�f� �c�h�a�n�g�e�s� �i�n� �r�e�s�o�u�r�c�e� �i�n�p�u�t�s� �a�s� �w�e�l�l� �a�s� �m�a�n�p�o�w�e�r� 

�r�e�q�u�i�r�e�m�e�n�t�s�.� �T�h�i�s� �m�o�d�e�l� �w�a�s� �a� �f�o�l�l�o�w�-�u�p� �t�o� �o�t�h�e�r� �N�a�v�a�l� �m�o�d�e�l�s� �t�h�a�t� 

� � 

�3�8�6�,� �V�a�j�d�a�,� �"�M�a�t�h�e�m�a�t�i�c�a�l� �A�s�p�e�c�t�s� �o�f� �M�a�n�p�o�w�e�r� �P�l�a�n�n�i�n�g�,�"� 
�O�p�e�r�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� �Q�u�a�r�t�e�r�l�y�,� �2�6� �(�S�e�p�t�e�m�b�e�r� �1�9�7�5�)� �:�5�2�7�-�5�4�2�.� 

�3�7� �a� �C�h�a�r�n�e�s�,� �W�.� �W�.� �C�o�o�p�e�r�,� �R�.� �J�.� �N�i�e�h�a�u�s�,� �a�n�d� �D�.� �S�c�h�o�l�t�z�,� 
�"�M�u�l�t�i�-�L�e�v�e�l� �M�o�d�e�l�s� �f�o�r� �C�a�r�e�e�r� �M�a�n�a�g�e�m�e�n�t� �a�n�d� �R�e�s�o�u�r�c�e� �P�l�a�n�n�i�n�g�,�"� �i�n� 
�M�a�n�p�o�w�e�r� �P�l�a�n�n�i�n�g� �M�o�d�e�l�s�,� �e�d�i�t�e�d� �b�y� �D�.� �J�.� �C�l�o�u�g�h�,� �C�.� �C�.� �L�e�w�i�s�,� �a�n�d� 
�A�.� �L�.� �O�l�i�v�e�r� �(�N�e�w� �Y�o�r�k�:� �C�r�a�n�e�,� �R�u�s�s�a�k�,� �a�n�d� �C�o�.�,� �I�n�c�.�,� �1�9�7�4�)�,� 
�p�p�.� �9�1�-�1�1�3�.� 
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�2�5� 

�u�s�e�d� �j�u�s�t� �i�n�p�u�t�-�o�u�t�p�u�t� �a�n�a�l�y�s�i�s�.� �B�o�t�h� �a� �s�t�a�t�i�c� �a�n�d� �a� �d�y�n�a�m�i�c� �g�e�a�l� �p�r�o�-� 

�g�r�a�m�m�i�n�g� �m�o�d�e�l� �w�e�r�e� �d�e�v�e�l�o�p�e�d�.� �T�h�e� �a�u�t�h�o�r�s� �d�e�c�l�a�r�e� �t�h�e� �m�o�d�e�l� �t�o� �b�e� �a� 

�p�o�w�e�r�f�u�l� �t�o�o�l� �f�o�r� �m�a�n�a�g�e�m�e�n�t� �u�s�e�.� 

�D�y�n�a�m�i�c� �p�r�o�g�r�a�m�m�i�n�g�.� �A� �t�h�i�r�d� �p�r�o�g�r�a�m�m�i�n�g� �t�e�c�h�n�i�q�u�e� �w�a�s� �d�e�v�e�l�o�p�e�d� 
� � 

�b�y� �J�e�w�e�t�t�.� �H�e� �u�s�e�d� �d�y�n�a�m�i�c� �p�r�o�g�r�a�m�m�i�n�g� �a�s� �p�a�r�t� �o�f� �h�i�s� �"�M�i�n�i�m�u�m� �R�i�s�k� 

�M�a�n�p�o�w�e�r� �S�c�h�e�d�u�l�i�n�g� �T�e�c�h�n�i�q�u�e�.�"�°� �T�h�i�s� �m�o�d�e�l� �a�t�t�e�m�p�t�s� �t�o� �f�o�r�e�c�a�s�t� 

�o�p�t�i�m�u�m� �l�e�v�e�l�s� �o�f� �e�m�p�l�o�y�m�e�n�t� �f�o�r� �c�e�r�t�a�i�n� �t�i�m�e� �p�e�r�i�o�d�s� �w�h�e�n� �t�h�e� �r�e�q�u�i�r�e�d� 

�w�o�r�k�l�o�a�d� �f�o�r� �t�h�e� �t�i�m�e� �p�e�r�i�o�d� �i�s� �u�n�k�n�o�w�n�.� �J�e�w�e�t�t�'�s� �m�o�d�e�l� �i�s� �d�e�s�i�g�n�e�d� �t�o� 

�m�i�n�i�m�i�z�e� �t�h�e� �e�x�p�e�c�t�e�d� �t�r�a�n�s�i�t�i�o�n� �c�o�s�t�s� �f�o�r� �t�h�e� �s�e�t� �o�f� �p�o�s�s�i�b�l�e� �w�o�r�k�l�o�a�d�s�.� 

�N�e�t�w�o�r�k� �f�l�o�w�s�.� �G�o�r�h�a�m�? �� �h�a�s� �d�e�v�e�l�o�p�e�d� �a� �n�e�t�w�o�r�k� �f�l�o�w� �m�o�d�e�l� 

�w�h�e�r�e� �t�h�e� �n�o�d�e�s� �i�n� �t�h�e� �n�e�t�w�o�r�k� �r�e�p�r�e�s�e�n�t� �a� �p�o�s�i�t�i�o�n� �w�i�t�h�i�n� �t�h�e� �o�r�g�a�n�i�-� 

�z�a�t�i�o�n�.� �T�h�e� �l�i�n�k�s� �b�e�t�w�e�e�n� �t�h�e� �n�o�d�e�s� �s�h�o�w� �t�h�e� �p�o�s�s�i�b�l�e� �m�o�v�e�m�e�n�t�s� �f�r�o�m� 

�o�n�e� �p�o�s�i�t�i�o�n� �t�o� �a�n�o�t�h�e�r�.� �T�h�e� �n�e�t�w�o�r�k� �a�l�s�o� �s�p�e�c�i�f�i�e�s� �t�h�e� �t�r�a�i�n�i�n�g� �n�e�c�e�s�-� 

�s�a�r�y� �f�o�r� �t�h�e� �m�o�v�e�m�e�n�t� �t�o� �b�e�c�o�m�e� �p�o�s�s�i�b�l�e�.� �T�h�e� �n�e�t�w�o�r�k� �d�e�n�o�t�e�s� �a� �d�y�n�a�m�i�c� 

�p�e�r�s�o�n�n�e�l� �s�i�t�u�a�t�i�o�n� �i�n� �a�n� �u�n�c�e�r�t�a�i�n� �s�e�t�t�i�n�g�,� �d�e�a�l�i�n�g� �w�i�t�h� �f�o�r�e�c�a�s�t�i�n�g�,� 

�t�r�a�i�n�i�n�g�,� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �a�c�t�i�v�i�t�i�e�s�.� 

�M�a�r�k�o�v� �M�o�d�e�l�s ��?� 

�M�a�r�k�o�v� �m�o�d�e�l�s� �c�a�n� �b�e�s�t� �b�e� �a�p�p�l�i�e�d� �i�n� �c�o�m�p�l�e�x� �h�i�e�r�a�r�c�h�i�c�a�l� �o�r�-� 

�g�a�n�i�z�a�t�i�o�n�s� �w�h�e�r�e� �m�a�n�p�o�w�e�r� �i�s� �d�e�v�e�l�o�p�e�d� �i�n�t�e�r�n�a�l�l�y�.� �I�m� �s�u�c�h� �a� �s�i�t�u�a�t�i�o�n�,� 

� � 

�3�8�R�o�g�e�r� �F�.� �J�e�w�e�t�t�,� �"�A� �M�i�n�i�m�u�m� �R�i�s�k� �M�a�n�p�o�w�e�r� �S�c�h�e�d�u�l�i�n�g� �T�e�c�h�-� 
�n�i�q�u�e�,�'�'� �M�a�n�a�g�e�m�e�n�t� �S�c�i�e�n�c�e� �(�J�u�n�e� �1�9�6�7�)�,� �p�p�.� �B�5�/�7�8�~�B�5�9�2�.� � � 

�3�9�W�i�l�l�i�a�m� �G�o�r�h�a�m�,� �"�A�n� �A�p�p�l�i�c�a�t�i�o�n� �o�f� �a� �N�e�t�w�o�r�k� �F�l�o�w� �M�o�d�e�l� �t�o� 
�P�e�r�s�o�n�n�e�l� �P�i�a�n�n�i�n�g�, �� �I�E�E�E� �T�r�a�n�s�a�c�t�i�o�n�s� �o�f� �E�n�g�i�n�e�e�r�i�n�g� �M�a�n�a�g�e�m�e�n�t� 
�(�S�e�p�t�e�m�b�e�r� �1�9�6�3�)�,� �p�p�.� �1�1�3�-�2�3�.� 

�4�0�S�e�e� �C�h�a�p�t�e�r� �4� �f�o�r� �a�n� �e�x�t�e�n�s�i�v�e� �d�i�s�c�u�s�s�i�o�n� �o�f� �t�h�e� �M�a�r�k�o�v� 
�m�o�d�e�l�.



�2�6� 

�|� �.� �(�)� 
�i�t� �i�s� �i�m�p�o�r�t�a�n�t� �f�o�r� �p�l�a�n�n�i�n�g� �p�u�r�p�o�s�e�s� �t�o� �d�e�t�e�r�m�i�n�e� �w�h�a�t� �t�h�e� �a�v�a�i�l�a�b�l�e� 

�p�e�t�e� �r�e�s� 

�h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �w�i�l�l� �b�e� �a�t� �s�o�m�e� �p�o�i�n�t� �i�n� �t�h�e� �f�u�t�u�r�e�,� �a�n�d� �a�l�s�o� �W�h�a�t� 

�l�e�v�e�l� �i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �t�h�e� �p�e�o�p�l�e� �c�a�n� �b�e� �e�x�p�e�c�t�e�d� �t�o� �a�t�t�a�i�n� �b�y� �t�h�a�t� 

�t�i�m�e�.� �T�h�i�s� �g�i�v�e�s� �t�h�e� �f�i�r�m� �a�n� �i�d�e�a� �o�f� �w�h�a�t� �t�h�e� �m�a�n�p�o�w�e�r� �s�u�p�p�l�y� �w�i�l�l� 

�b�e�;� �t�h�e�n� �p�e�r�s�o�n�n�e�l� �p�o�l�i�c�i�e�s� �c�a�n� �b�e� �t�e�s�t�e�d� �f�o�r� �c�o�m�p�a�r�i�s�o�n� �a�g�a�i�n�s�t� �t�h�e� 

�M�a�n�p�o�w�e�r� �d�e�m�a�n�d�.� 

�E�x�a�m�p�l�e�s� �o�f� �m�o�d�e�l�s�.� �R�o�w�l�a�n�d� �a�n�d� �S�o�v�e�r�e�i�g�n�'�s� �e�s�t�i�m�a�t�e� �m�a�n�p�o�w�e�r� 
� � 

�s�u�p�p�l�y� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �p�r�o�b�a�b�i�l�i�t�i�e�s� �o�f� �e�m�p�l�o�y�e�e� �l�o�s�s�e�s�.� �T�h�e�s�e� �l�o�s�s�e�s� 

�a�r�e� �b�a�s�e�d� �o�n� �t�h�e� �a�s�s�u�m�p�t�i�o�n� �t�h�a�t� �t�h�e� �p�r�o�p�o�r�t�i�o�n� �o�f� �l�o�s�s�e�s� �i�n� �a�n�y� �p�a�r�-� 

�t�i�c�u�l�a�r� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �i�s� �c�o�n�s�t�a�n�t�.� �T�h�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �a�r�e� �t�h�e�n� �a�p�p�l�i�e�d� 

�t�o� �t�h�e� �p�r�e�s�e�n�t� �s�u�p�p�l�y� �o�f� �m�a�n�p�o�w�e�r� �f�o�r� �p�u�r�p�o�s�e�s� �o�f� �f�o�r�e�c�a�s�t�i�n�g�.� �T�h�i�s� 

�m�o�d�e�l� �s�p�e�c�i�f�i�c�a�l�l�y� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �i�n�t�e�r�n�a�l� �l�a�b�o�r� �f�l�o�w� �f�o�r� �t�h�e� �o�r�g�a�n�i�z�a�-� 

�t�i�o�n� �f�r�o�m� �o�n�e� �p�o�s�i�t�i�o�n� �t�o� �a�n�o�t�h�e�r� �(�a�s�s�e�m�b�l�e�r�,� �m�a�c�h�i�n�i�s�t�,� �m�a�n�a�g�e�r�)�,� �o�r� 

�t�h�e� �f�l�o�w� �o�u�t� �o�f� �t�h�e� �f�i�r�m� �a�l�t�o�g�e�t�h�e�r�.� �T�h�e� �M�a�r�k�o�v�-�b�a�s�e�d� �s�u�p�p�l�y� �f�o�r�e�c�a�s�t� 

�i�s� �c�o�m�p�a�r�e�d� �w�i�t�h� �t�h�e� �p�r�e�d�i�c�t�i�o�n� �o�f� �m�a�n�p�o�w�e�r� �r�e�q�u�i�r�e�d�.� �A�n�y� �s�u�p�p�l�y� 

�s�h�o�r�t�a�g�e�s� �m�u�s�t� �b�e� �m�a�d�e� �u�p� �b�y� �h�i�r�i�n�g� �o�r� �t�r�a�i�n�i�n�g� �(�a�s�s�u�m�i�n�g�,� �t�h�a�t� �i�s�,� 

�t�h�a�t� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �d�e�c�i�d�e�s� �t�o� �c�o�v�e�r� �t�h�e� �s�h�o�r�t�a�g�e�)�.� 

�V�r�o�o�m� �a�n�d� �M�a�c�C�r�i�m�m�o�n� �d�e�v�e�l�o�p�e�d� �t�h�e� �s�a�m�e� �t�y�p�e� �o�f� �m�o�d�e�l� �i�n� �a�n� 

�a�n�a�l�y�t�i�c�a�l� �a�t�t�e�m�p�t� �t�o� �"�o�b�t�a�i�n� �s�o�m�e� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �c�a�r�e�e�r�-� 

�d�e�v�e�l�o�p�m�e�n�t� �p�r�o�c�e�s�s�e�s� �o�f� �m�a�n�a�g�e�r�s� �w�i�t�h�i�n� �a� �s�i�n�g�l�e� �i�n�d�u�s�t�r�i�a�l� 

� � 

 ��l�y�e�n�n�e�t�h� �M�.� �R�o�w�l�a�n�d� �a�n�d� �M�i�c�h�a�e�l� �G�.� �S�o�v�e�r�e�i�g�n�,� �" ��M�a�r�k�o�v�-�C�l�a�i�m� 
�A�n�a�l�y�s�i�s� �o�f� �I�n�t�e�r�n�a�l� �M�a�n�p�o�w�e�r� �S�u�p�p�l�y�,�"� �I�n�d�u�s�t�r�i�a�l� �R�e�l�a�t�i�o�n�s� �(�O�c�t�o�b�e�r� 
�1�9�6�9�)�,� �p�p�.� �8�8�-�9�9�.



�2�/� 

�o�r�g�a�n�i�z�a�t�i�o�n�.�"� �T�h�i�s� �m�o�d�e�l� �c�a�n� �b�e� �u�s�e�d� �t�o� �f�o�r�e�c�a�s�t� �m�a�n�a�g�e�m�e�n�t� �s�u�p�p�l�y� 

�a�n�d� �a�l�s�o� �t�o� �r�e�p�r�e�s�e�n�t� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �d�e�v�e�l�o�p�m�e�n�t� �w�i�t�h�i�n� �t�h�e� �f�i�r�m� �f�o�r� 

�s�t�u�d�y� �p�u�r�p�o�s�e�s�.� �T�h�e� �b�a�s�i�c� �i�n�p�u�t� �r�e�q�u�i�r�e�m�e�n�t�s� �a�r�e� �h�i�s�t�o�r�i�c� �p�e�r�s�o�n�n�e�l� 

�d�a�t�a� �o�n� �m�o�v�e�m�e�n�t�s� �w�i�t�h�i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�.� �D�e�m�o�g�r�a�p�h�i�c� �d�a�t�a� �c�a�n� �a�l�s�o� 

�b�e� �u�s�e�d�.� �T�h�e� �t�r�a�n�s�i�t�i�o�n� �p�o�s�s�i�b�i�l�i�t�i�e�s� �f�o�r� �t�h�e� �m�a�n�a�g�e�r�s� �i�n�c�l�u�d�e� �l�e�a�v�-� 

�i�n�g� �t�h�e� �f�i�r�m�,� �p�r�o�m�o�t�i�o�n�,� �d�e�m�o�t�i�o�n�,� �i�n�t�e�r�f�u�n�c�t�i�o�n�a�l� �m�o�b�i�l�i�t�y�,� �a�n�d� �n�o� 

�c�h�a�n�g�e�.� �T�h�e� �a�u�t�h�o�r�s� �s�t�r�e�s�s� �t�h�a�t� �t�h�e� �m�o�d�e�l� �i�s� �a� �d�e�s�c�r�i�p�t�i�v�e� �r�e�p�r�e�s�e�n�-� 

�t�a�t�i�o�n� �r�a�t�h�e�r� �t�h�a�n� �b�e�i�n�g� �n�o�r�m�a�t�i�v�e�.� �I�t� �d�e�s�c�r�i�b�e�s� �a�n� �e�x�i�s�t�i�n�g� �s�y�s�t�e�m�,� 

�n�o�t� �a�n� �i�d�e�a�l� �o�n�e�.� �T�h�i�s� �i�s� �r�e�f�l�e�c�t�e�d� �i�n� �t�h�e� �f�a�c�t� �t�h�a�t� �h�i�s�t�o�r�i�c� �d�a�t�a� 

�f�r�o�m� �t�h�e� �s�y�s�t�e�m� �a�r�e� �u�s�e�d� �t�o� �f�o�r�m�u�l�a�t�e� �t�h�e� �m�o�d�e�l�.� 

�N�i�e�l�s�e�n� �a�n�d� �Y�o�u�n�g �� �v�i�e�w� �M�a�r�k�o�v� �c�h�a�i�n�s� �a�s� �o�n�e� �w�a�y� �t�o� �a�n�a�l�y�z�e� 

�c�o�m�p�l�e�x� �n�e�e�d�s� �i�n� �a� �p�r�o�g�r�e�s�s�i�o�n� �o�f� �p�o�s�i�t�i�o�n� �w�i�t�h�i�n� �a� �f�i�r�m�.� �T�h�e�y� �f�e�e�l� 

�t�h�a�t� �t�h�e� �m�o�d�e�l� �d�e�a�l�s� �w�i�t�h� �t�h�e�s�e� �c�o�m�p�l�e�x� �n�e�e�d�s� �i�n� �a� �f�a�i�r�l�y� �s�i�m�p�l�i�s�t�i�c� 

�m�a�n�n�e�r� �t�h�a�t� �i�s� �e�a�s�y� �t�o� �c�o�m�p�r�e�h�e�n�d� �b�y� �m�a�n�a�g�e�m�e�n�t�.� �T�h�e� �m�o�d�e�l� �c�a�n� �b�e� �u�s�e�d� 

�t�o� �p�r�o�j�e�c�t� �m�a�n�p�o�w�e�r� �s�u�p�p�l�y� �l�i�k�e� �t�h�e� �o�t�h�e�r� �m�o�d�e�l�s�,� �b�u�t� �i�t� �c�a�n� �a�l�s�o� �b�e� 

�u�s�e�d� �i�n� �a�n�o�t�h�e�r� �w�a�y�.� �A�n� �a�l�t�e�r�n�a�t�i�v�e� �m�e�t�h�o�d� �o�f� �f�i�n�d�i�n�g� �m�a�n�p�o�w�e�r� �r�e�c�r�u�i�t�-� 

�m�e�n�t� �n�e�e�d�s� �w�o�u�l�d� �b�e� �t�o� �s�p�e�c�i�f�y� �t�h�r�o�u�g�h� �t�h�e� �m�o�d�e�l� �w�h�a�t� �t�h�e� �s�u�p�p�l�y� �s�h�o�u�l�d� 

�b�e�,� �a�n�d� �t�h�e�n� �w�o�r�k�i�n�g� �b�a�c�k�w�a�r�d�s� �t�o� �f�i�n�d� �t�h�e� �n�e�e�d�e�d� �a�d�d�i�t�i�o�n�s�.� �T�h�i�s� �i�n�-� 

�c�o�r�p�o�r�a�t�e�s� �m�a�n�p�o�w�e�r� �d�e�m�a�n�d� �i�n�t�o� �t�h�e� �m�o�d�e�l� �r�a�t�h�e�r� �t�h�a�n� �j�u�s�t� �c�o�m�p�a�r�i�n�g� 

�s�u�p�p�l�y� �a�n�d� �d�e�m�a�n�d� �a�f�t�e�r� �t�h�e� �M�a�r�k�o�v� �m�o�d�e�l� �h�a�s� �b�e�e�n� �a�p�p�l�i�e�d�.� 

� � 

�4�2�s� �o�t�o�r� �H�.� �V�r�o�o�m� �a�n�d� �K�e�n�n�e�t�h� �R�.� �M�a�c�C�r�i�m�m�o�n�,� �"�T�o�w�a�r�d� �a� �S�t�o�c�h�a�s�-� 
�t�i�c� �M�o�d�e�l� �o�f� �M�a�n�a�g�e�r�i�a�l� �C�a�r�e�e�r�s�, �� �A�d�m�i�n�i�s�t�r�a�t�i�v�e� �S�c�i�e�n�c�e� �Q�u�a�r�t�e�r�l�y�,� 
�1�3� �(�J�u�n�e� �1�9�6�8�)� �:�2�6�-�4�6�.� 

�>�G�o�r�d�o�n� �L�.� �N�i�e�l�s�e�n� �a�n�d� �A�l�l�a�n� �R�.� �Y�o�u�n�g�,� �"�M�a�n�p�o�w�e�r� �P�l�a�n�n�i�n�g�:� 
�A� �M�a�r�k�o�v� �C�l�a�i�m� �A�p�p�l�i�c�a�t�i�o�n�,�"� �P�u�b�l�i�c� �P�e�r�s�o�n�n�e�l� �M�a�n�a�g�e�m�e�n�t� �(�M�a�r�c�h�-�A�p�r�i�l�,� 
�1�9�7�7�)�,� �p�p�.� �1�3�3�-�1�4�3�.� 
� 



�2�8� 

�N�o�n�e� �o�f� �t�h�e� �a�b�o�v�e� �d�i�s�c�u�s�s�i�o�n�s� �o�n� �m�a�n�p�o�w�e�r� �m�o�d�e�l�s� �a�r�e� �m�e�a�n�t� �t�o� 

�b�e� �a�n� �e�x�h�a�u�s�t�i�v�e� �l�i�s�t� �o�f� �t�h�e� �t�e�c�h�n�i�q�u�e�s� �t�h�a�t� �h�a�v�e� �b�e�e�n� �a�p�p�l�i�e�d� �i�n� �t�h�e� 

�a�r�e�a�.� �N�e�v�e�r�t�h�e�l�e�s�s�,� �o�n�e� �c�a�n� �b�e�g�i�n� �t�o� �r�e�c�o�g�n�i�z�e� �t�h�e� �m�u�l�t�i�t�u�d�e� �o�f� �o�p�t�i�o�n�s� 

�a�v�a�i�l�a�b�l�e� �t�o� �t�h�e� �m�a�n�p�o�w�e�r� �p�l�a�n�n�e�r�.� �I�t� �i�s� �n�o�t� �a�n� �e�a�s�y� �t�a�s�k� �f�o�r� �t�h�e� �f�i�r�m� 

�t�o� �d�e�c�i�d�e� �w�h�i�c�h� �p�a�r�t�i�c�u�l�a�r� �m�o�d�e�l� �s�h�o�u�l�d� �b�e� �i�m�p�l�e�m�e�n�t�e�d�.� 

�C�h�o�o�s�i�n�g� �A� �M�o�d�e�l� 
� � 

�T�h�e� �f�i�r�m� �s�h�o�u�l�d� �c�e�r�t�a�i�n�l�y� �c�h�o�o�s�e� �t�h�e� �m�o�d�e�l� �t�h�a�t� �b�e�s�t� �f�u�l�f�i�l�l�s� 

�i�t�s� �o�b�j�e�c�t�i�v�e� �f�o�r� �m�a�n�p�o�w�e�r� �p�l�a�n�n�i�n�g�.� �T�h�e� �f�i�r�s�t� �d�e�c�i�s�i�o�n� �i�s� �w�h�e�t�h�e�r� �t�o� 

�i�m�p�l�e�m�e�n�t� �a� �f�o�r�m�a�l� �m�o�d�e�l� �o�r� �t�o� �j�u�s�t� �u�s�e� �a�n� �i�n�f�o�r�m�a�l� �p�l�a�n�.� �T�h�e� �a�d�v�a�n�-� 

�t�a�g�e�s� �o�f� �i�n�f�o�r�m�a�l� �p�l�a�n�s� �a�r�e� �t�h�a�t� �t�h�e�y� �a�r�e� �q�u�i�c�k�,� �e�a�s�y�,� �a�n�d� �i�n�e�x�p�e�n�s�i�v�e�.� 

�T�h�e�r�e� �a�r�e� �m�a�n�y� �a�d�v�a�n�t�a�g�e�s� �t�o� �u�s�i�n�g� �a� �f�o�r�m�a�l� �m�a�n�p�o�w�e�r� �m�o�d�e�l�.� �T�h�e�s�e� �a�r�e� 

�p�r�e�s�e�n�t�e�d� �b�y� �H�a�i�r�e�:� �*� 

�(�1�)� �T�h�e� �p�r�o�c�e�s�s� �o�f� �m�o�d�e�l�i�n�g� �f�o�r�c�e�s� �o�n�e� �t�o� �m�a�k�e� �t�h�e� �v�a�r�i�-� 
�a�b�l�e�s� �a�n�d� �t�h�e�i�r� �p�u�r�p�o�s�e�s� �e�x�p�l�i�c�i�t� �a�n�d� �c�o�m�m�u�n�i�c�a�b�l�e�.� 

�(�2�)� �H�a�v�i�n�g� �m�a�d�e� �t�h�e� �v�a�r�i�a�b�l�e�s� �e�x�p�l�i�c�i�t� �l�e�a�d�s� �u�s� �d�i�r�e�c�t�l�y� �t�o� 
�a�n� �e�m�p�i�r�i�c�a�l� �o�p�e�r�a�t�i�o�n�a�l� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �w�h�a�t� �w�e� �a�r�e� �d�i�s�c�u�s�s�i�n�g�.� 

�(�3�)� �M�o�d�e�l�i�n�g� �t�h�e� �p�r�o�c�e�s�s� �l�e�a�d�s� �u�s� �t�o� �t�r�e�a�t� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� 
�a�s� �a� �a�y�s�t�e�m� �r�a�t�h�e�r� �t�h�a�n� �d�e�a�l�i�n�g� �p�i�e�c�e�m�e�a�l� �w�i�t�h� �t�h�e� �p�a�r�t�s�.� 

�(�4�)� �V�i�e�w�i�n�g� �t�h�e� �s�y�s�t�e�m� �a�s� �a� �w�h�o�l�e� �h�i�g�h�l�i�g�h�t�s� �t�h�e� �i�n�t�e�r�d�e�p�e�n�-� 
�d�e�n�c�i�e�s� �a�m�o�n�g� �t�h�e� �v�a�r�i�a�b�l�e�s� �a�n�d� �h�e�l�p�s� �u�s� �r�e�a�s�s�e�s�s� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� 
�o�f� �o�p�t�i�o�n�a�l� �i�n�t�e�r�v�e�n�t�i�o�n�s� �i�n� �t�h�e� �p�r�o�c�e�s�s�.� 

�(�5�)� �T�h�e� �s�y�s�t�e�m� �v�i�e�w� �l�e�a�d�s� �u�s� �t�o� �a� �s�t�a�t�e�m�e�n�t� �o�f� �a� �c�o�n�t�i�n�u�o�u�s� 
�f�l�o�w� �f�u�n�c�t�i�o�n� �r�a�t�h�e�r� �t�h�a�n� �i�n�t�e�r�m�i�t�t�e�n�t� �m�o�d�e�l�s�.� 

�(�6�)� �T�h�e� �s�t�a�t�e�m�e�n�t� �o�f� �t�h�e� �s�y�s�t�e�m� �a�n�d� �t�h�e� �e�x�p�l�i�c�i�t� �f�o�r�m�u�l�a�t�i�o�n� 
�o�f� �t�h�e� �v�a�r�i�a�b�l�e�s� �a�l�l�o�w� �u�s� �t�o� �c�o�n�c�e�i�v�e� �o�f� �a�l�t�e�r�n�a�t�i�v�e� �s�t�r�a�t�e�g�i�e�s� 
�a�n�d� �t�o� �a�s�k� �q�u�e�s�t�i�o�n�s� �a�b�o�u�t� �t�h�e� �d�i�f�f�e�r�e�n�t�i�a�l� �c�o�s�t�/�b�e�n�e�f�i�t� �r�a�t�i�o�s� 
�f�o�r� �t�h�e�m�.� 

� � 

�+� �M�a�s�o�n� �H�a�i�r�e�,� �"� �A� �N�e�w� �L�o�o�k� �a�t� �H�u�m�a�n� �R�e�s�o�u�r�c�e�s�,�"� �I�n�d�u�s�t�r�i�a�l� 
�M�a�n�a�g�e�m�e�n�t� �R�e�v�i�e�w� �(�W�i�n�t�e�r� �1�9�7�0�)�,� �p�.� �2�2�.� � 



�2�9� 

�(�7�)� �M�o�s�t� �m�o�d�e�l�s� �h�a�v�e� �a�n�a�l�y�t�i�c� �s�p�i�n�-�o�f�f�s� �w�h�i�c�h� �g�e�n�e�r�a�t�e� �i�n�-� 
�S�i�g�h�t�s� �t�h�a�t� �w�e�r�e� �p�r�e�v�i�o�u�s�l�y� �o�v�e�r�l�o�o�k�e�d�.� 

�(�8�)� �M�o�s�t� �m�o�d�e�l�s� �h�a�v�e� �s�i�m�u�l�a�t�i�o�n� �p�o�s�s�i�b�i�l�i�t�i�e�s� �w�h�i�c�h� �a�l�l�o�w� 
�u�s� �t�o� �e�x�p�l�o�r�e�,� �o�n� �a�n� �"�a�s� �i�f�"� �b�a�s�i�s�,� �a� �w�h�o�l�e� �f�a�m�i�l�y� �o�f� �v�a�l�u�e�s� 
�f�o�r� �a�l�t�e�r�n�a�t�i�v�e� �d�i�s�c�r�e�t�i�o�n�a�r�y� �i�n�p�u�t�s� �i�n�t�o� �t�h�e� �s�y�s�t�e�m�.� 

�(�9�)� �M�o�s�t� �m�o�d�e�l�s� �d�o� �n�o�t� �u�s�u�r�p� �t�h�e� �m�a�n�a�g�e�r�i�a�l� �d�e�c�i�s�i�o�n�-�m�a�k�i�n�g� 
�p�r�o�c�e�s�s�,� �b�u�t� �i�n�s�t�e�a�d� �s�h�a�r�p�e�n� �a�n�d� �s�u�p�p�o�r�t� �i�t�.� 

�I�f� �t�h�e� �d�e�c�i�s�i�o�n� �b�y� �t�h�e� �f�i�r�m� �i�s� �t�o� �g�o� �w�i�t�h� �a� �f�o�r�m�a�l� �m�o�d�e�l�,� �t�h�e�n� 

�a� �c�h�o�i�c�e� �m�u�s�t� �b�e� �m�a�d�e� �a�m�o�n�g� �t�h�e� �a�v�a�i�l�a�b�l�e� �a�l�t�e�r�n�a�t�i�v�e� �t�e�c�h�n�i�q�u�e�s�.� 

�M�i�l�t�o�n� �L�a�v�i�n� �e�x�p�l�a�i�n�s� �t�h�a�t� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �a� �m�o�d�e�l� �c�a�n� �i�n�v�o�l�v�e� �a� 

�m�a�j�o�r� �c�o�m�m�i�t�m�e�n�t� �o�f� �t�h�e� �f�i�r�m�'�s� �r�e�s�o�u�r�c�e�s�.� �T�h�e�r�e�f�o�r�e�,� �c�a�r�e� �s�h�o�u�l�d� �b�e� 

�e�x�e�r�c�i�s�e�d� �i�n� �t�h�e� �c�h�o�i�c�e� �o�f� �a� �m�o�d�e�l�.� �L�a�v�i�n� �c�o�n�s�i�d�e�r�s� �t�h�r�e�e� �a�r�e�a�s� �t�o� �b�e� 

�i�m�p�o�r�t�a�n�t�.� 

�(�1�)� �G�o�a�l�s�.� �A�t�t�e�n�t�i�o�n� �s�h�o�u�l�d� �b�e� �d�i�r�e�c�t�e�d� �t�o�w�a�r�d�s� �t�h�e� �s�p�e�c�i�f�i�c� 

�o�u�t�p�u�t� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �a�n�d� �t�o� �t�h�e� �e�f�f�e�c�t� �o�f� �f�i�r�m� �p�o�l�i�c�i�e�s� �o�n� �t�h�e�s�e� 

�o�u�t�p�u�t�s�.� �T�h�e� �p�r�o�b�l�e�m� �i�s� �t�o� �m�a�k�e� �t�h�e�s�e� �v�a�r�i�a�b�l�e�s� �(�o�u�t�p�u�t�s�,� �p�o�l�i�c�i�e�s�)� 

�o�p�e�r�a�t�i�o�n�a�l� �i�n� �t�e�r�m�s� �o�f� �d�a�t�a�.� 

�(�2�)� �F�o�r�m�u�l�a�t�i�o�n�.� �F�o�r�m�u�l�a�t�i�o�n� �o�f� �a� �m�o�d�e�l� �i�n�v�o�l�v�e�s� �t�w�o� �q�u�e�s�-� 

�t�i�o�n�s�.� �F�i�r�s�t�,� �s�h�o�u�l�d� �t�h�e� �m�o�d�e�l� �b�e� �s�t�a�t�i�c� �o�r� �d�y�n�a�m�i�c�?� �L�a�v�i�n� �i�m�p�l�i�e�s� 

�t�h�a�t� �i�n� �m�o�s�t� �c�a�s�e�s� �a� �d�y�n�a�m�i�c� �m�o�d�e�l� �i�s� �n�e�e�d�e�d�,� �a�l�t�h�o�u�g�h� �h�e� �d�o�e�s� �s�t�a�t�e� 

�t�h�a�t� �i�n� �a� �l�a�r�g�e� �o�r�g�a�n�i�z�a�t�i�o�n� �w�i�t�h� �a� �f�a�i�r�l�y� �s�t�a�b�l�e� �s�e�t� �o�f� �r�o�l�e�s�,� �i�t� 

�w�o�u�l�d� �b�e� �a�p�p�r�o�p�r�i�a�t�e� �t�o� �t�r�e�a�t� �t�h�e� �p�r�o�m�o�t�i�o�n� �p�o�l�i�c�y� �a�s� �s�t�a�t�i�c�.� 

�T�h�e� �s�e�c�o�n�d� �q�u�e�s�t�i�o�n� �i�s� �w�h�e�t�h�e�r� �t�o� �u�s�e� �a�n� �a�n�a�l�y�t�i�c� �o�r� �a� �n�o�n�-� 

�a�n�a�l�y�t�i�c� �m�o�d�e�l�.� �A�g�a�i�n�,� �L�a�v�i�n� �g�i�v�e�s� �t�h�e� �i�m�p�r�e�s�s�i�o�n� �t�h�a�t� �t�h�e� �s�i�t�u�a�t�i�o�n� 

�d�i�c�t�a�t�e�s� �w�h�i�c�h� �i�s� �b�e�t�t�e�r�,� �b�u�t� �t�h�a�t� �b�o�t�h� �t�y�p�e�s� �o�f� �m�o�d�e�l�s� �a�r�e� �n�e�e�d�e�d�.� 

� � 

�*�u�i�l�t�o�n� �L�a�v�i�n�,� �"�S�t�r�a�t�e�g�y� �i�n� �M�a�n�p�o�w�e�r� �P�l�a�n�n�i�n�g� �P�r�o�b�l�e�m�s�,�"� 
�I�n�d�u�s�t�r�i�a�l� �M�a�n�a�g�e�m�e�n�t� �R�e�v�i�e�w� �(�W�i�n�t�e�r� �1�9�7�0�)�,� �p�p�.� �4�7�-�5�0�.� 
� 



�3�0� 

�(�3�)� �E�v�a�l�u�a�t�i�n�g� �m�o�d�e�l� �p�e�r�f�o�r�m�a�n�c�e�.� �T�h�i�s� �d�i�s�c�u�s�s�i�o�n� �b�y� �L�a�v�i�n� �i�s� 
� � 

�i�n� �t�e�r�m�s� �o�f� �t�h�e� �v�a�l�i�d�i�t�y� �o�f� �t�h�e� �m�o�d�e�l�.� �'�"�F�a�c�e�'�'� �v�a�l�i�d�i�t�y� �r�e�l�a�t�e�s� �t�o� 

�w�h�e�t�h�e�r� �t�h�e� �o�u�t�p�u�t� �o�f� �t�h�e� �m�o�d�e�l� �s�e�e�m�s� �r�e�a�s�o�n�a�b�l�e�.� �"�H�y�p�o�t�h�e�s�i�s�"� �v�a�l�i�d�i�t�y� 

�s�e�e�k�s� �t�o� �v�e�r�i�f�y� �t�h�a�t� �e�a�c�h� �p�a�r�t� �o�f� �t�h�e� �m�o�d�e�l� �i�s� �e�m�p�i�r�i�c�a�l�l�y� �j�u�s�t�i�f�i�a�b�l�e�.� 

�T�h�i�s� �s�t�a�n�d�a�r�d� �i�s� �a�u�t�o�m�a�t�i�c�a�l�l�y� �a�p�p�l�i�e�d� �t�o� �a�n�a�l�y�t�i�c� �m�o�d�e�l�s�.� �F�i�n�a�l�l�y�,� 

�"�e�v�e�n�t�"� �v�a�l�i�d�i�t�y� �d�e�a�l�s� �w�i�t�h� �w�h�e�t�h�e�r� �t�h�e� �m�o�d�e�l� �a�c�c�u�r�a�t�e�l�y� �p�o�r�t�r�a�y�s� �a�c�t�u�a�l� 

�S�e�q�u�e�n�c�e�s� �o�f� �b�e�h�a�v�i�o�r�.� �T�h�i�s� �i�s� �t�h�e� �m�o�s�t� �c�r�u�c�i�a�l� �t�e�s�t�.� �A�l�l� �t�h�r�e�e� 

�v�a�l�i�d�i�t�y� �t�e�s�t�s� �n�e�e�d� �t�o� �b�e� �a� �p�a�r�t� �o�f� �t�h�e� �d�e�c�i�s�i�o�n� �a�s� �t�o� �w�h�i�c�h� �m�o�d�e�l� �b�e�s�t� 

�f�i�t�s� �t�h�e� �n�e�e�d�s� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�.� 

�A�c�c�o�u�n�t�i�n�g�?� 

�A� �s�u�r�v�e�y� �o�f� �a�c�c�o�u�n�t�i�n�g� �l�i�t�e�r�a�t�u�r�e� �w�o�u�l�d� �n�o�t� �s�u�p�p�l�y� �t�h�e� �r�e�a�d�e�r� 

�w�i�t�h� �m�u�c�h� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �m�a�n�p�o�w�e�r� �p�l�a�n�n�i�n�g�.� �T�h�i�s� �m�a�y� �l�e�a�d� �t�o� �a� �q�u�e�s�-� 

�t�i�o�n� �a�s� �t�o� �w�h�e�t�h�e�r� �t�h�e� �t�o�p�i�c� �i�s� �a�p�p�r�o�p�r�i�a�t�e� �a�s� �p�a�r�t� �o�f� �a�n� �a�c�c�o�u�n�t�i�n�g� 

�d�i�s�s�e�r�t�a�t�i�o�n�.� 

�T�h�e� �1�9�5�8� �A�A�A� �C�o�m�m�i�t�t�e�e� �o�n� �M�a�n�a�g�e�m�e�n�t� �A�c�c�o�u�n�t�i�n�g� �d�e�f�i�n�e�d� 

�"�m�a�n�a�g�e�m�e�n�t� �a�c�c�o�u�n�t�i�n�g�"� �a�s�:� 

�t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �a�p�p�r�o�p�r�i�a�t�e� �t�e�c�h�n�i�q�u�e�s� �a�n�d� �c�o�n�c�e�p�t�s� �i�n� �p�r�o�c�e�s�s�i�n�g� 
�t�h�e� �h�i�s�t�o�r�i�c�a�l� �a�n�d� �p�r�o�j�e�c�t�e�d� �e�c�o�n�o�m�i�c� �d�a�t�a� �o�f� �a�n� �e�n�t�i�t�y� �t�o� �a�s�s�i�s�t� 
�M�a�n�a�g�e�m�e�n�t� �i�n� �e�s�t�a�b�l�i�s�h�i�n�g� �p�l�a�n�s� �f�o�r� �r�e�a�s�o�n�a�b�l�e� �e�c�o�n�o�m�i�c� �o�b�j�e�c�t�i�v�e�s� 
�a�n�d� �i�n� �t�h�e� �m�a�k�i�n�g� �o�f� �r�a�t�i�o�n�a�l� �d�e�c�i�s�i�o�n�s� �w�i�t�h� �a� �v�i�e�w� �t�o�w�a�r�d�s� 
�a�c�h�i�e�v�i�n�g� �t�h�e�s�e� �o�b�j�e�c�t�i�v�e�s�.� 

�T�h�i�s� �d�e�f�i�n�i�t�i�o�n� �i�m�p�l�i�e�s� �t�h�a�t� �m�a�n�p�o�w�e�r� �p�l�a�n�n�i�n�g� �i�s� �i�n�d�e�e�d� �a�n� �a�c�c�o�u�n�t�i�n�g� 

�t�o�p�i�c�.� �A�s� �w�a�s� �m�e�n�t�i�o�n�e�d� �e�a�r�l�i�e�r� �i�n� �t�h�i�s� �c�h�a�p�t�e�r�,� �t�h�e� �s�i�z�e� �a�n�d� �c�o�s�t� �o�f� 

�t�h�e� �m�a�n�p�o�w�e�r� �p�r�o�b�l�e�m� �h�a�v�e� �g�r�o�w�n� �s�i�g�n�i�f�i�c�a�n�t�l�y� �i�n� �t�h�e� �l�a�s�t� �t�w�o� �d�e�c�a�d�e�s�.� 

�D�u�r�i�n�g� �t�h�i�s� �s�a�m�e� �p�e�r�i�o�d�,� �t�h�e� �b�o�u�n�d�a�r�i�e�s� �o�f� �m�a�n�a�g�e�m�e�n�t� �a�c�c�o�u�n�t�i�n�g� �h�a�v�e� 

�b�e�e�n� �b�r�o�a�d�e�n�e�d� �i�n�t�o� �n�e�w� �a�r�e�a�s� �(�s�u�c�h� �a�s� �t�h�e� �b�e�h�a�v�i�o�r�a�l� �s�c�i�e�n�c�e�s�)� �a�n�d



�3�1� 

�t�e�c�h�n�i�q�u�e�s� �(�f�r�o�m� �M�a�n�a�g�e�m�e�n�t� �s�c�i�e�n�c�e�)�.� �B�o�t�h� �a�r�e�a�s� �h�a�v�e� �h�a�d� �a�n� �e�f�f�e�c�t� �o�n� 

�t�h�e� �e�m�p�h�a�s�i�s� �o�n� �m�a�n�p�o�w�e�r� �p�l�a�n�n�i�n�g�.� �T�h�e� �s�i�z�e� �o�f� �t�h�e� �p�r�o�b�l�e�m� �h�a�s� �b�r�o�u�g�h�t� 

�i�t� �t�o� �t�h�e� �a�t�t�e�n�t�i�o�n� �o�f� �m�a�n�a�g�e�m�e�n�t�,� �w�h�i�c�h� �n�o�w� �r�e�a�l�i�z�e�s� �t�h�a�t� �t�h�e�r�e� �h�a�v�e� 

�t�o� �b�e� �"�r�a�t�i�o�n�a�l� �d�e�c�i�s�i�o�n�s�"� �i�n� �r�e�l�a�t�i�o�n� �t�o� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �p�l�a�n�n�i�n�g� �a�n�d� 

�d�e�v�e�l�o�p�m�e�n�t�.� �O�n�c�e� �i�t� �i�s� �r�e�a�l�i�z�e�d� �t�h�a�t� �t�h�e�r�e� �a�r�e� �i�m�p�o�r�t�a�n�t� �d�e�c�i�s�i�o�n�s� 

�t�h�a�t� �n�e�e�d� �t�o� �b�e� �m�a�d�e�,� �i�t� �s�e�e�m�s� �l�o�g�i�c�a�l� �t�h�a�t� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �a�c�c�o�u�n�t�a�n�t� 

�s�h�o�u�l�d�,� �i�f� �p�o�s�s�i�b�l�e�,� �s�u�p�p�l�y� �a�n�y� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �t�h�e� �d�e�c�i�s�i�o�n�-�m�a�k�e�r� �t�h�a�t� 

�w�o�u�l�d� �b�e� �r�e�l�e�v�a�n�t� �t�o� �t�h�e� �d�e�c�i�s�i�o�n�.� �T�h�i�s� �i�s� �p�r�e�c�i�s�e�l�y� �t�h�e� �a�i�m� �o�f� �m�a�n�-� 

�p�o�w�e�r� �p�l�a�n�n�i�n�g�.� �O�n� �t�h�i�s� �b�a�s�i�s�,� �t�h�e�r�e� �i�s� �n�o� �d�i�s�h�a�r�m�o�n�y� �i�n� �d�i�s�c�u�s�s�i�n�g� 

�m�a�n�p�o�w�e�r� �p�l�a�n�n�i�n�g� �i�n� �a�n� �a�c�c�o�u�n�t�i�n�g� �d�i�s�s�e�r�t�a�t�i�o�n�.� 

�S�u�m�m�a�r�y� 

�T�h�i�s� �c�h�a�p�t�e�r� �p�r�e�s�e�n�t�e�d� �s�o�m�e� �o�f� �t�h�e� �f�a�c�t�o�r�s� �l�e�a�d�i�n�g� �t�o� �t�h�e� �c�u�r�-� 

�r�e�n�t� �i�n�t�e�r�e�s�t� �i�n� �m�a�n�p�o�w�e�r� �p�l�a�n�n�i�n�g�,� �p�a�r�t�i�c�u�l�a�r�l�y� �a�t� �t�h�e� �m�a�n�a�g�e�r�i�a�l� 

�l�e�v�e�l�.� �T�h�e�s�e� �f�a�c�t�o�r�s� �c�e�n�t�e�r� �o�n� �t�h�e� �s�i�z�e� �a�n�d� �c�o�s�t� �o�f� �m�a�n�p�o�w�e�r� �e�m�p�l�o�y�e�d� 

�i�n� �m�o�s�t� �f�i�r�m�s�.� �R�e�d�u�c�i�n�g� �t�h�e�s�e� �c�o�s�t�s� �i�s� �o�n�e� �b�e�n�e�f�i�t� �o�f� �a� �f�o�r�m�a�l� �m�a�n�-� 

�p�o�w�e�r� �p�l�a�n�n�i�n�g� �s�y�s�t�e�m�.� �O�t�h�e�r� �b�e�n�e�f�i�t�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �a�n�d� �i�n�c�l�u�d�e� �s�u�c�h� 

�a�s�p�e�c�t�s� �a�s� �f�i�l�l�i�n�g� �f�u�t�u�r�e� �s�k�i�l�l� �n�e�e�d�s� �a�n�d� �m�a�k�i�n�g� �o�p�t�i�m�u�m� �u�s�e� �o�f� 

�w�o�r�k�e�r�s �� �a�b�i�l�i�t�i�e�s�.� �T�h�e� �m�a�n�p�o�w�e�r� �p�l�a�n� �s�h�o�u�l�d� �b�e� �i�n�t�e�g�r�a�t�e�d� �i�n�t�o� �o�v�e�r�-� 

�a�l�l� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �p�l�a�n�n�i�n�g�.� 

�M�a�n�p�o�w�e�r� �f�o�r�e�c�a�s�t�i�n�g� �i�s� �a�n� �i�m�p�o�r�t�a�n�t� �p�a�r�t� �o�f� �a� �f�o�r�m�a�l� �m�a�n�p�o�w�e�r� 

�p�l�a�n�n�i�n�g� �s�y�s�t�e�m�.� �F�o�u�r� �t�e�c�h�n�i�q�u�e�s� �f�o�r� �i�m�p�l�e�m�e�n�t�i�n�g� �a� �f�o�r�e�c�a�s�t� �a�r�e� �d�i�s�-� 

�c�u�s�s�e�d�.� �T�h�e�s�e� �a�r�e�a�s� �i�n�c�l�u�d�e�:� �(�1�)� �j�u�d�g�m�e�n�t�a�l� �t�e�c�h�n�i�q�u�e�s�;� �(�2�)� �m�a�t�r�i�x� 

�m�o�d�e�l�s�;� �(�3�)� �c�o�m�p�u�t�e�r� �s�i�m�u�l�a�t�i�o�n�;� �a�n�d� �(�4�)� �q�u�a�n�t�i�t�a�t�i�v�e� �t�e�c�h�n�i�q�u�e�s�.� �T�h�e� 

�p�r�o�b�l�e�m� �o�f� �c�h�o�o�s�i�n�g� �a� �m�o�d�e�l� �i�s� �b�r�i�e�f�l�y� �d�i�s�c�u�s�s�e�d�.



�3�2� 

�F�i�n�a�l�l�y�,� �i�t� �i�s� �a�r�g�u�e�d� �t�h�a�t� �m�a�n�p�o�w�e�r� �p�l�a�n�n�i�n�g� �s�h�o�u�l�d� �b�e� �a� �c�o�n�-� 

�e�e�r�n� �o�f� �t�h�e� �m�a�n�a�g�e�r�i�a�l� �a�c�c�o�u�n�t�a�n�t�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �t�h�e� �p�a�u�c�i�t�y� �o�f� �a�c�~� 

�c�o�u�n�t�i�n�g� �l�i�t�e�r�a�t�u�r�e� �o�n� �t�h�e� �s�u�b�j�e�c�t�.



�C�h�a�p�t�e�r� �I�L�L� 

�H�U�M�A�N� �R�E�S�O�U�R�C�E� �A�C�C�O�U�N�T�I�N�G� 

�T�h�e� �p�r�e�v�i�o�u�s� �c�h�a�p�t�e�r� �s�h�o�w�e�d� �t�h�a�t� �e�x�e�c�u�t�i�v�e�s� �h�a�v�e� �s�l�o�w�l�y� �c�o�m�e� 

�t�o� �r�e�a�l�i�z�e� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �a� �f�o�r�m�a�l� �p�l�a�n� �f�o�r� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �m�a�n�a�g�e�-� 

�m�e�n�t�.� �T�h�e� �h�i�g�h� �a�n�d� �r�i�s�i�n�g� �c�o�s�t� �o�f� �a�c�q�u�i�r�i�n�g�,� �d�e�v�e�l�o�p�i�n�g�,� �a�n�d� �m�a�i�n�-� 

�t�a�i�n�i�n�g� �a� �c�a�p�a�b�l�e� �w�o�r�k� �f�o�r�c�e� �i�s� �t�h�e� �m�a�i�n� �r�e�a�s�o�n� �t�h�a�t� �m�a�n�p�o�w�e�r� �p�l�a�n�n�i�n�g� 

�m�o�d�e�l�s� �h�a�v�e� �b�e�e�n� �i�m�p�l�e�m�e�n�t�e�d� �b�y� �s�o�m�e� �c�o�m�p�a�n�i�e�s�.� �H�o�w�e�v�e�r�,� �m�a�n�p�o�w�e�r� 

�p�l�a�n�n�i�n�g� �i�s� �o�n�l�y� �o�n�e� �s�t�e�p� �i�n� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �m�a�n�a�g�e�m�e�n�t�;� �i�t� �i�s� �o�n�l�y� 

�p�a�r�t� �o�f� �a�n� �o�v�e�r�a�l�l� �s�y�s�t�e�m� �f�o�r� �d�e�a�l�i�n�g� �w�i�t�h� �p�e�o�p�l�e� �a�s� �a� �m�a�n�a�g�e�a�b�l�e� 

�r�e�s�o�u�r�c�e�.� �T�h�i�s� �c�h�a�p�t�e�r� �w�i�l�l� �d�e�a�l� �w�i�t�h� �a�n� �a�c�c�o�u�n�t�i�n�g� �t�o�p�i�c� �w�h�i�c�h� 

�c�o�u�l�d� �a�l�s�o� �b�e� �a� �c�o�m�p�o�n�e�n�t� �o�f� �t�h�i�s� �o�v�e�r�a�l�l� �s�y�s�t�e�m�,� �i�.�e�.�,� �h�u�m�a�n� �r�e�-� 

�s�o�u�r�c�e� �a�c�c�o�u�n�t�i�n�g�.� 

�A�s� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �i�n�c�r�e�a�s�e�d�,� �a�n�d� �a�s� �t�h�e� 

�i�n�t�e�r�e�s�t� �b�y� �m�a�n�a�g�e�m�e�n�t� �i�n� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e�s�e� �r�e�s�o�u�r�c�e�s� �d�i�d� �t�h�e� �s�a�m�e�,� 

�i�t� �w�a�s� �i�n�e�v�i�t�a�b�l�e� �t�h�a�t� �a�c�c�o�u�n�t�i�n�g� �w�o�u�l�d� �b�e�c�o�m�e� �i�n�v�o�l�v�e�d�.� 

�A� �f�a�v�o�r�i�t�e� �c�l�i�c�h�e� �f�o�r� �t�h�e� �p�r�e�s�i�d�e�n�t�'�s� �l�e�t�t�e�r� �i�n� 
�c�o�r�p�o�r�a�t�e� �r�e�p�o�r�t�s� �i�s� �"�o�u�r� �e�m�p�l�o�y�e�e�s� �a�r�e� �o�u�r� �m�o�s�t� �i�m�p�o�r�t�-� 
�a�n�t�-�-�o�u�r� �m�o�s�t� �v�a�l�u�a�b�l�e� �a�s�s�e�t ��.�.�.� �l�o�o�k�i�n�g� �t�o� �t�h�e� �r�e�-� 
�m�a�i�n�d�e�r� �o�f� �t�h�e� �r�e�p�o�r�t�,� �o�n�e� �m�i�g�h�t� �a�s�k�,� �"�W�h�e�r�e� �i�s� �t�h�i�s� 
�h�u�m�a�n� �a�s�s�e�t�?� �W�h�a�t� �i�s� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� 

�a�s�s�e�t�?� �I�s� �i�t� �i�n�c�r�e�a�s�i�n�g�,� �d�e�c�r�e�a�s�i�n�g�,� �o�r� �r�e�m�a�i�n�i�n�g� 
�u�n�c�h�a�n�g�e�d�?� �'�"�'� 

� � 

�1�p�,� �L�e�e� �B�r�u�m�m�e�t�,� �E�r�i�c� �G�.� �F�l�a�m�h�o�l�t�z�,� �a�n�d� �W�i�l�l�i�a�m� �C�.� �P�y�l�e�,� 
�"�H�u�m�a�n� �R�e�s�o�u�r�c�e� �M�e�a�s�u�r�e�m�e�n�t�-�-�A� �C�h�a�l�l�e�n�g�e� �t�o� �A�c�c�o�u�n�t�a�n�t�s�,�"� �T�h�e� �A�c�-� 
�c�o�u�n�t�i�n�g� �R�e�v�i�e�w� �4�3� �(�A�p�r�i�l� �1�9�6�8�)�:�2�1�5�.� 
� � 

�3�3



�3�4� 

�H�i�s�t�o�r�i�c�a�l�l�y� �a�c�c�o�u�n�t�a�n�t�s� �h�a�v�e� �n�o�t� �a�t�t�e�m�p�t�e�d� �t�o� �a�n�s�w�e�r� �q�u�e�s�t�i�o�n�s� �s�u�c�h� 

�a�s� �t�h�e�s�e� �i�n� �t�h�e�i�r� �r�e�p�o�r�t�s�.� �W�i�l�l�i�a�m� �P�a�t�o�n� �r�e�c�o�g�n�i�z�e�d� �t�h�i�s� �s�i�t�u�a�t�i�o�n� 

�a�s� �f�a�r� �b�a�c�k� �a�s� �1�9�2�2� �w�h�e�n� �h�e� �s�t�a�t�e�d� �t�h�a�t� �"�.� �.� �.� �a� �w�e�l�l�-�o�r�g�a�n�i�z�e�d� �a�n�d� 

�l�o�y�a�l� �p�e�r�s�o�n�n�e�l� �m�a�y� �b�e� �a� �m�o�r�e� �i�m�p�o�r�t�a�n�t�  ��a�s�s�e�t �� �t�h�a�n� �a� �s�t�o�c�k� �o�f� 

�m�e�r�c�h�a�n�d�i�s�e�. �� �H�o�w�e�v�e�r�,� �i�t� �w�a�s� �n�o�t� �u�n�t�i�l� �t�h�e� �m�i�d� �1�9�6�0�'�s� �t�h�a�t� �s�e�r�i�-� 

�o�u�s� �a�t�t�e�m�p�t�s� �b�e�g�a�n� �t�o� �b�e� �m�a�d�e� �t�o� �a�n�s�w�e�r� �t�h�e�s�e� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �q�u�e�s�- �� 

�t�i�o�n�s�.� �I�t� �w�a�s� �a�b�o�u�t� �t�h�i�s� �s�a�m�e� �t�i�m�e� �t�h�a�t� �t�h�e� �p�h�r�a�s�e� �"�h�u�m�a�n� �r�e�s�o�u�r�c�e� 

�a�c�c�o�u�n�t�i�n�g�"� �b�e�c�a�m�e� �p�o�p�u�l�a�r�.� 

�H�u�m�a�n� �R�e�s�o�u�r�c�e� �A�c�c�o�u�n�t�i�n�g� �(�H�R�A�)� 
� � 

�T�h�e� �1�9�7�3� �A�A�A� �C�o�m�m�i�t�t�e�e� �o�n� �H�u�m�a�n� �R�e�s�o�u�r�c�e� �A�c�c�o�u�n�t�i�n�g� �d�e�f�i�n�e�d� 

�h�u�m�a�n� �r�e�s�o�u�r�c�e� �a�c�c�o�u�n�t�i�n�g� �a�s� �"�t�h�e� �p�r�o�c�e�s�s� �o�f� �i�d�e�n�t�i�f�y�i�n�g� �a�n�d� �m�e�a�s�u�r�i�n�g� 

�d�a�t�a� �a�b�o�u�t� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �a�n�d� �c�o�m�m�u�n�i�c�a�t�i�n�g� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �t�o� 

�3� 
�i�n�t�e�r�e�s�t�e�d� �p�a�r�t�i�e�s�.�"� �A�s� �f�o�l�l�o�w�s� �f�r�o�m� �t�h�e�i�r� �d�e�f�i�n�i�t�i�o�n�,� �t�h�e� �C�o�m�m�i�t�t�e�e� 

�S�t�a�t�e�d� �t�h�e� �p�u�r�p�o�s�e� �o�f� �H�R�A� �a�s� �b�e�i�n�g� �'�.� �.� �.� �t�o� �i�m�p�r�o�v�e� �t�h�e� �q�u�a�l�i�t�y� �o�f� 

�f�i�n�a�n�c�i�a�l� �d�e�c�i�s�i�o�n�s� �m�a�d�e� �b�o�t�h� �i�n�t�e�r�n�a�l�l�y� �a�n�d� �e�x�t�e�r�n�a�l�l�y� �c�o�n�c�e�r�n�i�n�g� �a�n� 

�4� 
�o�r�g�a�n�i�z�a�t�i�o�n�.�"� �T�h�i�s� �a�s�s�u�m�e�s� �t�h�a�t� �d�e�c�i�s�i�o�n�-�m�a�k�e�r�s� �w�i�l�l� �a�c�t�u�a�l�l�y� �u�s�e� 

�t�h�e� �d�a�t�a� �i�n� �o�r�d�e�r� �t�o� �m�a�k�e� �m�o�r�e� �i�n�f�o�r�m�e�d� �d�e�c�i�s�i�o�n�s�.� �C�a�p�l�a�n� �a�n�d� 

� � 

�W�i�l�l�i�a�m� �A�.� �P�a�t�o�n�,� �A�c�c�o�u�n�t�i�n�g� �T�h�e�o�r�y� �(�N�e�w� �Y�o�r�k�:� �T�h�e� �R�o�n�a�l�d� 
�P�r�e�s�s� �C�o�m�p�a�n�y�,� �1�9�2�2�)�.� 

� � 

�S�a�m�e�r�i�c�a�n� �A�c�c�o�u�n�t�i�n�g� �A�s�s�o�c�i�a�t�i�o�n�,�  ��R�e�p�o�r�t� �o�f� �t�h�e� �C�o�m�m�i�t�t�e�e� 
�o�n� �A�c�c�o�u�n�t�i�n�g� �f�o�r� �H�u�m�a�n� �R�e�s�o�u�r�c�e�s�,�"� �S�u�p�p�l�e�m�e�n�t� �t�o� �t�h�e� �A�c�c�o�u�n�t�i�n�g� 
�R�e�v�i�e�w� �4�8� �(�1�9�7�3�)�:�1�6�9�.� 

� � 

�*�T�h�i�d�,



�3�5� 

�L�a�n�d�e�k�i�c�h� �s�t�a�t�e�,� �"�T�h�e� �r�a�t�i�o�n�a�l�e� �f�o�r� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �a�c�c�o�u�n�t�i�n�g� �r�e�s�t�s� 

�o�n� �t�h�e� �p�r�e�m�i�s�e� �t�h�a�t� �a�c�c�o�u�n�t�i�n�g� �d�a�t�a� �h�a�v�e� �a� �s�i�g�n�i�f�i�c�a�n�t� �b�e�h�a�v�i�o�r�a�l� 

�i�m�p�a�c�t� �o�n� �t�h�e� �p�e�o�p�l�e� �w�h�o� �r�e�l�y� �o�n� �a�c�c�o�u�n�t�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e� �c�o�n�d�u�c�t� 

�o�f� �t�h�e�i�r� �b�u�s�i�n�e�s�s� �a�f�f�a�i�r�s� �.� �.�.�"�5� �T�h�u�s�,� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �a�c�c�o�u�n�t�i�n�g� 

�i�s� �s�i�m�p�l�y� �a�n� �a�t�t�e�m�p�t� �t�o� �p�r�o�v�i�d�e� �a�c�c�o�u�n�t�i�n�g� �d�a�t�a� �i�n� �a�n� �a�r�e�a� �w�h�i�c�h� �h�a�s� 

�b�e�e�n� �l�a�c�k�i�n�g� �i�n� �s�u�c�h� �d�a�t�a� �i�n� �t�h�e� �p�a�s�t�.� �P�r�o�p�o�n�e�n�t�s� �o�f� �H�R�A� �w�o�u�l�d� �s�a�y� 

�t�h�a�t� �i�t� �i�s� �u�p� �t�o� �t�h�e� �a�c�c�o�u�n�t�a�n�t� �t�o� �t�a�k�e� �t�h�e� �i�n�i�t�i�a�t�i�v�e� �t�o� �p�r�o�v�i�d�e� 

�t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n�,� �a�n�d� �t�h�a�t� �i�f� �i�t� �w�e�r�e� �a�v�a�i�l�a�b�l�e�,� �a�t� �l�e�a�s�t� �m�a�n�a�g�e�r�s�,� 

�i�f� �n�o�t� �o�t�h�e�r�s�,� �w�o�u�l�d� �m�a�k�e� �g�o�o�d� �u�s�e� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �i�n�f�o�r�m�a�t�i�o�n�.�®� 

�C�a�p�l�a�n� �a�n�d� �L�a�n�d�e�k�i�c�h� �c�o�n�s�i�d�e�r� �s�o�m�e� �t�h�e�o�r�e�t�i�c�a�l�l�y� �s�p�e�c�i�f�i�c� 

�a�s�s�u�m�p�t�i�o�n�s� 

�f�o�l�l�o�w�s�:� 

�"�W�y� �.� 

�1�9� �.� 

�1�3� �.� 

�w�h�i�c�h� �t�h�e�y� �s�a�y� �u�n�d�e�r�l�i�e� �H�R�A�,� �/� �T�h�e�s�e� �a�s�s�u�m�p�t�i�o�n�s� �a�r�e� �a�s� 

�H�u�m�a�n� �r�e�s�o�u�r�c�e�s� �p�r�o�v�i�d�e� �b�e�n�e�f�i�t�s� �t�o� �a�n� �g�r�g�a�n�i�z�a�t�i�o�n� �i�n� 
�a� �f�a�s�h�i�o�n� �s�i�m�i�l�a�r� �t�o� �t�h�e� �m�a�n�n�e�r� �i�n� �w�h�i�c�h� �f�i�n�a�n�c�i�a�l� �a�n�d� 
�p�h�y�s�i�c�a�l� �r�e�s�o�u�r�c�e�s� �p�r�o�v�i�d�e� �b�e�n�e�f�i�t�s�.� 

�T�h�e� �b�e�n�e�f�i�t�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �b�o�t�h� �c�o�n�v�e�n�t�i�o�n�a�l� �a�s�s�e�t�s� 
�a�n�d� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �h�a�v�e� �v�a�l�u�e� �t�o� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� 
�b�e�c�a�u�s�e� �t�h�e�s�e� �b�e�n�e�f�i�t�s� �c�o�n�t�r�i�b�u�t�e� �i�n� �s�o�m�e� �w�a�y� �t�o� �t�h�e� 
�a�c�c�o�m�p�l�i�s�h�m�e�n�t� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�'�s� �g�o�a�l�s�.� 

�T�h�e� �a�c�q�u�i�s�i�t�i�o�n� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �t�y�p�i�c�a�l�l�y� �i�n�v�o�l�v�e�s� 
�a�n� �e�c�o�n�o�m�i�c� �c�o�s�t�,� �a�n�d� �t�h�e� �b�e�n�e�f�i�t�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �s�u�c�h� 
�r�e�s�o�u�r�c�e�s� �c�a�n� �r�e�a�s�o�n�a�b�l�y� �b�e� �e�x�p�e�c�t�e�d� �t�o� �c�o�n�t�r�i�b�u�t�e� �t�o� 
�e�c�o�n�o�m�i�c� �e�f�f�e�c�t�i�v�e�n�e�s�s�.� �I�t� �f�o�l�l�o�w�s�,� �t�h�e�r�e�f�o�r�e�,� �t�h�a�t� 

 ��t�h�e�s�e� �b�e�n�e�f�i�t�s� �a�r�e� �e�s�s�e�n�t�i�a�l�l�y� �e�c�o�n�o�m�i�c� �i�n� �n�a�t�u�r�e� �a�n�d� 
�a�r�e� �s�u�b�j�e�c�t� �t�o� �m�e�a�s�u�r�e�m�e�n�t� �i�n� �f�i�n�a�n�c�i�a�l� �t�e�r�m�s�.� 

� � 

�5� 

�A�c�c�o�u�n�t�i�n�g�:� 
�E�d�w�i�n� �H�.� �C�a�p�l�a�n� �a�n�d� �S�t�e�p�h�e�n� �L�a�n�d�e�k�i�c�h�,� �H�u�m�a�n� �R�e�s�o�u�r�c�e� 

�P�a�s�t�,� �P�r�e�s�e�n�t�,� �a�n�d� �F�u�t�u�r�e� �(�N�e�w� �Y�o�r�k�:� �N�a�t�i�o�n�a�l� 
�A�s�s�o�c�i�a�t�i�o�n� �o�f� �A�c�c�o�u�n�t�i�n�g�,� �1�9�7�4�)�,� �p�.� �5�6�.� 

�6� �I�b�i�d�.�,� �p�.� �3�5�.� 

 ��I�p�i�d�.�,� �p�.� �2�.



�"�4�,� �S�i�n�c�e� �t�h�e� �u�s�u�a�l� �a�c�c�o�u�n�t�i�n�g� �d�e�f�i�n�i�t�i�o�n� �o�f� �a�n� �a�s�s�e�t� �i�n�-� 
�v�o�l�v�e�s� �t�h�e� �r�i�g�h�t� �t�o� �r�e�c�e�i�v�e� �e�c�o�n�o�m�i�c� �b�e�n�e�f�i�t�s� �i�n� �t�h�e� 
�f�u�t�u�r�e�,� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �a�r�e� �a�p�p�r�o�p�r�i�a�t�e�l�y� �c�l�a�s�s�i�f�i�e�d� 
�a�s� �a�c�c�o�u�n�t�i�n�g� �a�s�s�e�t�s�.� 

�"�5�S�.� �I�t� �i�s� �t�h�e�o�r�e�t�i�c�a�l�l�y� �p�o�s�s�i�b�l�e� �t�o� �i�d�e�n�t�i�f�y� �a�n�d� �m�e�a�s�u�r�e� 
�h�u�m�a�n� �r�e�s�o�u�r�c�e� �c�o�s�t�s� �a�n�d� �b�e�n�e�f�i�t�s� �w�i�t�h�i�n� �a�n� �o�r�g�a�n�i�z�a�~� 
�t�i�o�n�.� 

�"�6�,� �I�n�f�o�r�m�a�t�i�o�n� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �c�o�s�t�s� �a�n�d� 
�b�e�n�e�f�i�t�s� �s�h�o�u�l�d� �b�e� �u�s�e�f�u�l� �i�n� �t�h�e� �p�r�o�c�e�s�s�e�s� �o�f� �p�l�a�n�n�i�n�g�,� 
�c�o�n�t�r�o�l�l�i�n�g�,� �e�v�a�l�u�a�t�i�n�g� �a�n�d� �p�r�e�d�i�c�t�i�n�g� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� 
�p�e�r�f�o�r�m�a�n�c�e�.�"� 

�S�o�m�e� �o�f� �t�h�e�s�e� �a�s�s�u�m�p�t�i�o�n�s� �a�r�e� �o�p�e�n� �t�o� �d�i�s�c�u�s�s�i�o�n�,� �a�s� �w�i�l�l� �b�e� 

�s�e�e�n� �i�n� �t�h�e� �n�e�x�t� �s�e�c�t�i�o�n� �o�f� �t�h�i�s� �c�h�a�p�t�e�r�.� �H�o�w�e�v�e�r�,� �b�e�f�o�r�e� �s�t�u�d�y�i�n�g� 

�t�h�e� �a�s�s�u�m�p�t�i�o�n�s� �f�u�r�t�h�e�r�,� �i�t� �s�e�e�m�s� �d�e�s�i�r�a�b�l�e� �t�o� �c�o�n�s�i�d�e�r� �t�h�e� �b�e�n�e�f�i�t�s� 

�o�f� �a� �u�s�e�a�b�l�e� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �a�c�c�o�u�n�t�i�n�g� �s�y�s�t�e�m�.� �A�n� �u�l�t�i�m�a�t�e� �o�b�j�e�c�t�i�v�e� 

�o�f� �H�R�A� �i�s� �t�o� �m�e�a�s�u�r�e� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �c�o�s�t� �a�n�d� �v�a�l�u�e� �t�o� �t�h�e� �o�r�g�a�n�i�z�a�-� 

�t�i�o�n� �i�n� �q�u�a�n�t�i�t�a�t�i�v�e� �t�e�r�m�s�.� �S�u�c�h� �q�u�a�n�t�i�f�i�c�a�t�i�o�n� �w�o�u�l�d� �h�e�l�p� �t�o� �p�r�o�v�i�d�e� 

�a� �b�a�s�i�s� �f�o�r� �c�o�s�t�/�b�e�n�e�f�i�t� �a�n�a�l�y�s�e�s� �b�y� �m�a�n�a�g�e�r�s� �w�h�e�n� �m�a�k�i�n�g� �c�e�r�t�a�i�n� 

�p�e�r�s�o�n�n�e�l� �d�e�c�i�s�i�o�n�s� �r�e�l�a�t�e�d� �t�o� �a�c�q�u�i�s�i�t�i�o�n�,� �d�e�v�e�l�o�p�m�e�n�t�,� �a�n�d� �r�e�p�l�a�c�e�-� 

�m�e�n�t� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s�.� �A�f�t�e�r� �s�u�c�h� �d�e�c�i�s�i�o�n�s� �h�a�v�e� �b�e�e�n� �m�a�d�e� �a�n�d� 

�c�a�r�r�i�e�d� �o�u�t�,� �a� �q�u�a�n�t�i�t�a�t�i�v�e� �H�R�A� �s�y�s�t�e�m� �c�o�u�l�d� �b�e� �u�s�e�d� �a�s� �a� �c�o�n�t�r�o�l� 

�f�a�c�t�o�r�.� �S�t�a�t�e�d� �d�i�f�f�e�r�e�n�t�l�y�,� �H�R�A� �c�o�u�l�d� �a�i�d� �i�n� �m�o�n�i�t�o�r�i�n�g� �t�h�e� �e�f�f�e�c�t�i�v�e�-� 

�m�e�s�s� �o�f� �t�h�e� �c�o�m�p�a�n�y ��s� �u�t�i�l�i�z�a�t�i�o�n� �o�f� �h�u�m�a�n� �a�s�s�e�t�s�.� �T�h�i�s� �c�o�u�l�d� �b�e� 

�d�o�n�e� �b�y� �m�e�a�s�u�r�i�n�g� �t�h�e� �g�a�i�n� �o�r� �l�o�s�s� �i�n� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �v�a�l�u�e�.�8� �S�u�c�h� 

�m�e�a�s�u�r�e�m�e�n�t�s� �c�o�u�l�d� �l�e�a�d� �t�o� �a� �s�m�a�l�l�e�r� �n�u�m�b�e�r� �o�f� �s�u�b�o�p�t�i�m�a�l� �d�e�c�i�s�i�o�n�s� 

�m�a�d�e� �b�y� �m�a�n�a�g�e�r�s� �w�h�o� �u�s�e� �s�h�o�r�t�-�r�u�n�,� �h�i�g�h�-�p�r�e�s�s�u�r�e� �t�e�c�h�n�i�q�u�e�s� �t�o� 

� � 

�S�a�r�i�c� �F�l�a�m�h�o�l�t�z�,� �"�H�u�m�a�n� �R�e�s�o�u�r�c�e� �A�c�c�o�u�n�t�i�n�g�:� �A� �R�e�v�i�e�w� �o�f� 
�T�h�e�o�r�y� �a�n�d� �R�e�s�e�a�r�c�h�,�"� �J�o�u�r�n�a�l� �o�f� �M�a�n�a�g�e�m�e�n�t� �S�t�u�d�i�e�s�,� �F�e�b�r�u�a�r�y� �1�9�7�4�,� 
�p�.� �4�5�.� �.



 ��3�7� 

�i�n�c�r�e�a�s�e� �c�o�n�v�e�n�t�i�o�n�a�l� �a�c�c�o�u�n�t�i�n�g� �p�r�o�f�i�t�.� �T�h�e�s�e� �s�u�b�o�p�t�i�m�a�l� �d�e�c�i�s�i�o�n�s� 

�m�a�y� �r�e�s�u�l�t� �i�n� �i�m�m�e�n�s�e� �d�e�t�e�r�i�o�r�a�t�i�o�n� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �v�a�l�u�e�,� �h�u�r�t�i�n�g� 

�t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �i�n� �t�h�e� �l�o�n�g� �r�u�n�.�?� 

�T�h�e� �a�b�o�v�e� �b�e�n�e�f�i�t�s� �r�e�l�a�t�e� �t�o� �m�a�n�a�g�e�r�i�a�l� �d�e�c�i�s�i�o�n�-�m�a�k�i�n�g�,� �a�n�d� 

�a�s� �s�u�c�h� �a�r�e� �i�n�t�e�r�n�a�l� �b�e�n�e�f�i�t�s�.� �T�h�e�y� �a�r�e� �a�l�s�o� �i�n�d�i�r�e�c�t� �b�e�n�e�f�i�t�s� �t�o� 

�t�h�e� �s�t�o�c�k�h�o�l�d�e�r�s� �b�e�c�a�u�s�e� �t�h�e� �a�t�t�e�n�t�i�o�n� �o�f� �m�a�n�a�g�e�m�e�n�t� �i�s� �f�o�c�u�s�e�d� �o�n� 

�l�o�n�g�-�r�a�n�g�e� �p�r�o�f�i�t�a�b�i�l�i�t�y�.� �T�h�e�r�e� �a�r�e� �o�t�h�e�r� �b�e�n�e�f�i�t�s� �t�o� �o�u�t�s�i�d�e�r�s� �t�h�a�t� 

�a�r�e� �m�o�r�e� �d�i�r�e�c�t�.� �F�i�r�s�t�,� �c�r�e�d�i�t�o�r�s� �a�n�d� �i�n�v�e�s�t�o�r�s� �m�a�y� �b�e� �b�e�t�t�e�r� �a�b�l�e� 

�t�o� �a�p�p�r�a�i�s�e� �t�h�e� �a�b�i�l�i�t�i�e�s� �o�f� �m�a�n�a�g�e�m�e�n�t� �f�o�r� �d�e�a�l�i�n�g� �w�i�t�h� �a�l�l� �a�v�a�i�l�a�b�l�e� 

�r�e�s�o�u�r�c�e�s�.� �S�e�c�o�n�d�,� �r�e�p�o�r�t�i�n�g� �o�n� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s�  �� 

�a�s� �w�e�l�l� �a�s� �t�h�e� �c�o�m�p�a�n�y�'�s� �n�o�r�m�a�l� �p�h�y�s�i�c�a�l� �r�e�s�o�u�r�c�e�s� �w�o�u�l�d� �a�l�l�o�w� �f�o�r� 

�m�o�r�e� �a�c�c�u�r�a�t�e� �p�r�e�d�i�c�t�i�o�n�s� �o�f� �f�u�t�u�r�e� �e�a�r�n�i�n�g�s� �b�y� �e�x�t�e�r�n�a�l� �u�s�e�r�s� �o�f� 

�f�i�n�a�n�c�i�a�l� �s�t�a�t�e�m�e�n�t�s�.� �1�9� 

�S�o�c�i�a�l� �b�e�n�e�f�i�t�s� �m�a�y� �a�l�s�o� �r�e�s�u�l�t� �f�r�o�m� �t�h�e� �u�s�e� �o�f� �H�R�A�.� �I�f� �H�R�A� 

�b�e�c�a�m�e� �a�n� �e�s�t�a�b�l�i�s�h�e�d� �p�r�a�c�t�i�c�e�,� �c�o�m�p�a�r�a�b�i�l�i�t�y� �a�m�o�n�g� �f�i�n�a�n�c�i�a�l� �s�t�a�t�e�-� 

�m�e�n�t�s� �o�f� �d�i�f�f�e�r�e�n�t� �c�o�m�p�a�n�i�e�s� �c�o�u�l�d� �b�e� �e�n�h�a�n�c�e�d�.� �T�h�i�s� �w�o�u�l�d� �p�e�r�m�i�t� 

�a� �b�e�t�t�e�r� �a�l�l�o�c�a�t�i�o�n� �o�f� �r�e�s�o�u�r�c�e�s� �i�n� �t�h�e� �e�c�o�n�o�m�y�.� �I�n� �a�d�d�i�t�i�o�n�,� 

�u�t�i�l�i�z�a�t�i�o�n� �o�f� �r�e�s�o�u�r�c�e�s� �c�o�u�l�d� �b�e� �m�o�r�e� �e�f�f�i�c�i�e�n�t� �b�e�c�a�u�s�e� �o�f� �a� �h�i�g�h�e�r� 

�q�u�a�l�i�t�y� �o�f� �b�o�t�h� �i�n�t�e�r�n�a�l� �a�n�d� �e�x�t�e�r�n�a�l� �d�e�c�i�s�i�o�n�s�.�1�1� 

� � 

�M�i�c�h�a�e�l� �H�.� �G�i�l�b�e�r�t�,� �T�h�e� �A�s�s�e�t� �V�a�l�u�e� �o�f� �t�h�e� �H�u�m�a�n� �O�r�g�a�n�i�z�a�-� 
�t�i�o�n�,�"� �M�a�n�a�g�e�m�e�n�t� �A�c�c�o�u�n�t�i�n�g�,� �J�u�l�y� �1�9�7�0�,� �p�.� �2�6�.� 
� � 

�1�0�y�a�b�i�l� �S�.� �E�l�i�a�s�,� �"�S�o�m�e� �A�s�p�e�c�t�s� �o�f� �H�u�m�a�n� �R�e�s�o�u�r�c�e� �A�c�c�o�u�n�t�i�n�g�, �� 
�C�o�s�t� �a�n�d� �M�a�n�a�g�e�m�e�n�t�,� �N�o�v�e�m�b�e�r�-�D�e�c�e�m�b�e�r� �1�9�7�1�,� �p�.� �4�0�.� 

�d�i�t�p�i�a�,



�3�8� 

�O�b�j�e�c�t�i�o�n�s� �t�o� �H�R�A� 
� � 

�A� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �a�c�c�o�u�n�t�i�n�g� �s�y�s�t�e�m� �c�a�n� �b�e� �a� �v�a�l�u�a�b�l�e� �t�o�o�l� �i�n� 

�a�n� �o�v�e�r�a�l�l� �p�l�a�n� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �m�a�n�a�g�e�m�e�n�t�.� �I�f� �t�h�i�s� �i�s� �t�r�u�e�,� �w�h�y� 

�d�o� �n�o�t� �a�l�l� �f�i�r�m�s� �w�i�t�h� �s�i�g�n�i�f�i�c�a�n�t� �i�n�v�e�s�t�m�e�n�t�s� �i�n� �p�e�o�p�l�e� �h�a�v�e� �s�o�m�e� 

�t�y�p�e� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �a�c�c�o�u�n�t�i�n�g� �s�y�s�t�e�m�?� �T�h�e� �o�b�v�i�o�u�s� �a�n�s�w�e�r� �i�s� �t�h�a�t� 

�t�h�e�r�e� �a�r�e� �p�r�o�b�l�e�m�s�,� �b�i�a�s�e�s�,� �a�n�d� �o�b�j�e�c�t�i�o�n�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �d�e�v�e�l�o�p�-� 

�m�e�n�t� �a�n�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �s�u�c�h� �a� �s�y�s�t�e�m�.� 

�C�u�l�t�u�r�a�l� �o�b�j�e�c�t�i�o�n�s�.� �T�h�i�s� �f�i�r�s�t� �c�o�m�p�l�a�i�n�t� �h�a�s� �n�o�t�h�i�n�g� �t�o� �d�o� 
� � 

�w�i�t�h� �a�c�c�o�u�n�t�i�n�g� �l�i�m�i�t�a�t�i�o�n�s� �o�r� �r�e�s�t�r�i�c�t�i�o�n�s�.� �T�h�e�r�e� �s�e�e�m�s� �t�o� �b�e� �a� 

�r�e�l�u�c�t�a�n�c�e� �o�n� �t�h�e� �p�a�r�t� �o�f� �s�o�m�e� �p�e�o�p�l�e� �t�o� �s�e�e�i�n�g� �a� �d�o�l�l�a�r� �v�a�l�u�e� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �a� �p�e�r�s�o�n�.� �T�h�i�s� �i�s� �p�r�o�b�a�b�l�y� �d�u�e� �t�o� �s�o�m�e� �f�e�a�r� �o�f� 

�b�e�h�a�v�i�o�r�a�l� �r�e�p�e�r�c�u�s�s�i�o�n�s�.�1�*� 

�H�u�m�a�n� �a�s�s�e�t�s�.� �I�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �w�e�r�e� �t�o� �b�e� �r�e�c�o�r�d�e�d� �a�n�d� 

�r�e�p�o�r�t�e�d� �o�n� �t�h�e� �f�i�n�a�n�c�i�a�l� �s�t�a�t�e�m�e�n�t�s�,� �t�h�e� �a�c�c�o�u�n�t� �w�o�u�l�d� �p�r�e�s�u�m�a�b�l�y� 

�b�e� �s�h�o�w�n� �u�n�d�e�r� �t�h�e� �a�s�s�e�t� �s�e�c�t�i�o�n� �o�f� �t�h�e� �b�a�l�a�n�c�e� �s�h�e�e�t�.� �M�a�n�y� �p�e�o�p�l�e� 

�e�q�u�a�t�e� �a�s�s�e�t� �s�t�a�t�u�s� �w�i�t�h� �a� �p�r�o�p�r�i�e�t�a�r�y� �c�o�n�d�i�t�i�o�n� �o�f� �"�N�o�w�n�e�r�s�h�i�p�.�'�"�"�2�3� 

�T�h�e�s�e� �p�e�o�p�l�e� �a�r�g�u�e� �t�h�a�t� �e�m�p�l�o�y�e�r�s� �o�n�l�y� �o�w�n� �t�h�e�i�r� �e�m�p�l�o�y�e�e�s� �i�n� �a� �s�o�c�i�e�t�y� 

�w�h�e�r�e� �s�l�a�v�e�r�y� �i�s� �a�c�c�e�p�t�e�d�.� �T�h�u�s�,� �t�h�e� �a�r�g�u�m�e�n�t� �i�s� �t�h�a�t� �s�i�n�c�e� �e�m�p�l�o�y�e�e�s� 

�h�a�v�e� �f�r�e�e�d�o�m� �o�f� �m�o�v�e�m�e�n�t�,� �t�h�e�y� �a�r�e� �n�o�t� �o�w�n�e�d� �b�y� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�,� �a�n�d� 

�t�h�e�r�e�f�o�r�e� �s�h�o�u�l�d� �n�o�t� �b�e� �r�e�g�a�r�d�e�d� �a�s� �a�s�s�e�t�s�.� 

� � 

�1�2�p� �L�e�e� �B�r�u�m�m�e�t�,�  ��A�c�c�o�u�n�t�i�n�g� �f�o�r� �H�u�m�a�n� �R�e�s�o�u�r�c�e�s�,�'�'� �T�h�e� �N�e�w� 
�Y�o�r�k� �C�P�A� �4�0� �(�J�u�l�y� �1�9�7�0�)�:�5�4�9�.� 

�l�3�p�a�v�i�d� �E�.� �R�o�b�i�n�s�o�n�,� �"�H�u�m�a�n� �A�s�s�e�t� �A�c�c�o�u�n�t�i�n�g�,�"� �L�o�n�g� �R�a�n�g�e� 
�P�l�a�n�n�i�n�g� �7� �(�F�e�b�r�u�a�r�y� �1�9�7�4�)�:�5�8�.



�3�9�°� 

�M�e�a�s�u�r�e�m�e�n�t�.� �I�n� �o�r�d�e�r� �t�o� �p�u�t� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �o�n� �t�h�e� �f�i�n�a�n�c�i�a�l� 

�s�t�a�t�e�m�e�n�t�s�,� �s�o�m�e� �m�e�t�h�o�d� �o�f� �q�u�a�n�t�i�f�i�c�a�t�i�o�n� �i�n� �d�o�l�l�a�r�s� �a�n�d� �c�e�n�t�s� �m�u�s�t� 

�b�e� �m�a�d�e�.� �T�h�i�s� �i�s� �b�y� �f�a�r� �t�h�e� �b�i�g�g�e�s�t� �p�r�o�b�l�e�m� �t�h�a�t� �m�u�s�t� �b�e� �o�v�e�r�c�o�m�e� 

�b�e�f�o�r�e� �H�R�A� �w�i�l�l� �b�e�c�o�m�e� �w�i�d�e�s�p�r�e�a�d�.� �A� �n�u�m�b�e�r� �o�f� �m�o�d�e�l�s� �h�a�v�e� �b�e�e�n� 

�f�o�r�m�u�l�a�t�e�d�,� �a�s� �w�i�l�l� �b�e� �s�e�e�n� �l�a�t�e�r� �i�n� �t�h�i�s� �c�h�a�p�t�e�r�.� �N�e�v�e�r�t�h�e�l�e�s�s�,� �n�o� 

�o�n�e� �g�e�n�e�r�a�l�i�z�a�b�l�e� �m�o�d�e�l� �h�a�s� �b�e�e�n� �d�e�v�e�l�o�p�e�d� �a�n�d� �i�m�p�l�e�m�e�n�t�e�d�.� �M�e�a�s�u�r�e�~� 

�m�e�n�t�s� �u�s�i�n�g� �a�c�q�u�i�s�i�t�i�o�n� �c�o�s�t�,� �r�e�p�l�a�c�e�m�e�n�t� �c�o�s�t�,� �o�r� �e�c�o�n�o�m�i�c� �v�a�l�u�a�t�i�o�n� 

�h�a�v�e� �b�e�e�n� �a�d�v�o�c�a�t�e�d�,� �b�u�t� �n�o�n�e� �o�f� �t�h�e�s�e� �b�a�s�e�s� �d�i�s�p�l�a�y�s� �a� �c�l�e�a�r�-�c�u�t� 

�a�d�v�a�n�t�a�g�e� �o�v�e�r� �t�h�e� �o�t�h�e�r�s�.� �M�e�a�s�u�r�e�m�e�n�t� �b�a�s�e�s� �w�i�l�l� �b�e� �d�i�s�c�u�s�s�e�d� �l�a�t�e�r�.� 

�F�o�r� �n�o�w�,� �i�t� �w�i�l�l� �s�u�f�f�i�c�e� �t�o� �s�a�y� �t�h�a�t�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �t�h�e� �m�a�t�h�e�m�a�t�i�c�a�l� 

�m�o�d�e�l�s� �t�h�a�t� �h�a�v�e� �b�e�e�n� �p�r�o�p�o�s�e�d�,� �m�e�a�s�u�r�e�m�e�n�t� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �i�s� 

�s�t�i�l�l� �a� �p�r�o�b�l�e�m�.� 

�O�b�j�e�c�t�i�v�i�t�y�.� �C�l�o�s�e�l�y� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �m�e�a�s�u�r�e�m�e�n�t� �p�r�o�b�l�e�m� 

�i�s� �t�h�e� �a�c�c�o�u�n�t�a�n�t�'�s� �d�e�s�i�r�e� �f�o�r� �o�b�j�e�c�t�i�v�i�t�y�.� �M�a�n�y� �a�c�c�o�u�n�t�a�n�t�s� �f�e�e�l� 

�t�h�a�t� �t�h�e� �s�u�b�j�e�c�t�i�v�i�t�y� �i�n�v�o�l�v�e�d� �i�n� �v�a�l�u�i�n�g� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �i�s� �j�u�s�t� �t�o�o� 

�g�r�e�a�t�.� �T�h�e�s�e� �a�c�c�o�u�n�t�a�n�t�s� �w�o�u�l�d� �r�a�t�h�e�r� �r�e�c�o�r�d� �n�o� �v�a�l�u�e� �a�t� �a�l�l� �t�h�a�n� �t�o� 

�r�e�c�o�r�d� �a� �v�a�l�u�e� �t�h�a�t� �i�s� �h�i�g�h�l�y� �s�u�b�j�e�c�t�i�v�e�.�2�4� �A� �b�e�t�t�e�r� �m�e�t�h�o�d� �o�f� 

�m�e�a�s�u�r�e�m�e�n�t� �c�o�u�l�d� �p�o�s�s�i�b�l�y� �m�i�n�i�m�i�z�e� �t�h�i�s� �p�r�o�b�l�e�m�.� 

�C�o�n�s�e�r�v�a�t�i�s�m�.� �A�n�o�t�h�e�r� �c�o�n�c�e�p�t� �w�h�i�c�h� �i�s� �f�i�r�m�l�y� �e�n�t�r�e�n�c�h�e�d� �i�n� 

�t�h�e� �m�i�n�d�s� �o�f� �m�a�n�y� �a�c�c�o�u�n�t�a�n�t�s� �i�s� �t�h�e� �i�d�e�a� �o�f� �c�o�n�s�e�r�v�a�t�i�s�m�.� �T�h�i�s� �c�o�n�-� 

�c�e�p�t� �l�e�a�d�s� �t�o� �t�h�e� �p�r�a�c�t�i�c�e� �o�f� �r�e�p�o�r�t�i�n�g� �a�s�s�e�t�s� �i�n� �a� �"�c�o�n�s�e�r�v�a�t�i�v�e � �� 

�m�a�n�n�e�r�.� �T�h�i�s� �c�o�u�l�d� �i�m�p�e�d�e� �t�h�e� �a�d�o�p�t�i�o�n� �o�f� �H�R�A� �b�y� �a�c�c�o�u�n�t�a�n�t�s�.� �O�n� �t�h�e� 

� � 

�l�4�p�l�i�a�s�,� �"�S�o�m�e� �A�s�p�e�c�t�s� �o�f� �H�u�m�a�n� �R�e�s�o�u�r�c�e� �A�c�c�o�u�n�t�i�n�g�,�"� �p�.� �4�0�.



�4�0� 

�o�t�h�e�r� �h�a�n�d�,� �t�h�e� �c�h�a�n�g�e� �i�n� �e�m�p�h�a�s�i�s� �f�r�o�m� �t�h�e� �b�a�l�a�n�c�e� �s�h�e�e�t� �t�o� �t�h�e� 

�i�n�c�o�m�e� �s�t�a�t�e�m�e�n�t� �h�a�s� �s�h�o�w�n� �t�h�a�t� �c�o�n�s�e�r�v�a�t�i�v�e� �p�r�a�c�t�i�c�e�s� �t�o�w�a�r�d�s� �t�h�e� 

�b�a�l�a�n�c�e� �s�h�e�e�t� �c�a�n� �c�a�u�s�e� �a� �n�o�n�-�c�o�n�s�e�r�v�a�t�i�v�e� �i�n�c�o�m�e� �s�t�a�t�e�m�e�n�t�.� �T�h�u�s�,� 

�t�h�e� �c�o�n�s�e�r�v�a�t�i�v�e� �a�r�g�u�m�e�n�t� �o�f� �l�e�a�v�i�n�g� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �o�f�f� �t�h�e� �b�a�l�a�n�c�e� 

�s�h�e�e�t� �m�a�y� �i�n�f�l�a�t�e� �t�h�e� �p�r�o�f�i�t� �f�i�g�u�r�e� �o�n� �t�h�e� �i�n�c�o�m�e� �s�t�a�t�e�m�e�n�t�.�l�°� 

� � �V�i�s�i�b�i�l�i�t�y� �b�i�a�s�.� �A�n�o�t�h�e�r� �b�e�l�i�e�f� �w�h�i�c�h� �m�a�y� �h�i�n�d�e�r� �t�h�e� �a�d�o�p�-� 

�t�i�o�n� �o�f� �H�R�A� �i�s� �t�h�e� �"�v�i�s�i�b�i�l�i�t�y� �b�i�a�s�"� �o�f� �i�n�v�e�s�t�m�e�n�t�s� �i�n� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s�.� 

�I�f� �a� �m�a�c�h�i�n�e� �i�s� �o�v�e�r�h�a�u�l�e�d� �o�r� �i�m�p�r�o�v�e�d� �i�n� �s�o�m�e� �o�t�h�e�r� �m�a�n�n�e�r�,� �p�o�s�i�t�i�v�e� 

�r�e�s�u�l�t�s� �c�a�n� �n�o�r�m�a�l�l�y� �b�e� �s�e�e�n� �i�m�m�e�d�i�a�t�e�l�y� �i�n� �a� �p�h�y�s�i�c�a�l� �s�e�n�s�e�.� �H�o�w�-� 

�e�v�e�r�,� �i�f� �a� �m�a�n�a�g�e�r� �i�s� �s�e�n�t� �t�o� �a� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�g�r�a�m�,� �r�e�s�u�l�t�s� �m�a�y� �n�o�t� 

 ��s�e�e�n�. �� �T�h�i�s� �l�e�a�d�s� �t�o� �b�e� �i�m�m�e�d�i�a�t�e�,� �a�n�d� �a�l�s�o� �m�a�y� �n�o�t� �e�v�e�r� �b�e� �e�a�s�i�l�y� 

�a� �w�r�i�t�e�-�o�f�f� �o�f� �t�h�e�s�e� �d�e�v�e�l�o�p�m�e�n�t� �c�o�s�t�s� �r�a�t�h�e�r� �t�h�a�n� �d�e�a�l�i�n�g� �w�i�t�h� �t�h�e� 

�o�u�t�l�a�y� �a�s� �a�n� �i�n�v�e�s�t�m�e�n�t� �(�w�h�i�c�h� �i�m�p�l�i�e�s� �c�a�p�i�t�a�l�i�z�a�t�i�o�n�)� �.�1�®� 

�M�a�g�n�i�t�u�d�e� �o�f� �t�a�s�k�.� �F�i�n�a�l�l�y�,� �a� �c�o�n�d�i�t�i�o�n� �w�h�i�c�h� �h�a�s� �b�e�e�n� 

�d�e�t�r�i�m�e�n�t�a�l� �t�o� �H�R�A� �i�s� �t�h�e� �m�a�g�n�i�t�u�d�e� �o�f� �t�h�e� �p�r�o�b�l�e�m�.� �+�/� �N�o� �o�n�e� �p�e�r�s�o�n� 

� � 

�i�s� �l�i�k�e�l�y� �t�o� �c�o�m�e� �u�p� �w�i�t�h� �a� �s�o�l�u�t�i�o�n�.� �I�n� �f�a�c�t�,� �i�n�t�e�r�d�i�s�c�i�p�l�i�n�a�r�y� 

�a�p�p�r�o�a�c�h�e�s� �m�a�y� �b�e� �n�e�e�d�e�d�.� �T�h�e� �a�r�e�a� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �m�a�n�a�g�e�m�e�n�t� 

�s�h�o�u�l�d� �b�e� �o�f� �i�n�t�e�r�e�s�t� �t�o� �a�c�c�o�u�n�t�a�n�t�s�,� �e�c�o�n�o�m�i�s�t�s�,� �f�i�n�a�n�c�i�a�l� �m�a�n�a�g�e�r�s�,� 

� � 

�1�3� �t�h�i�a�.� 

�1�6�p�r�u�m�m�e�t�,� �"�A�c�c�o�u�n�t�i�n�g� �f�o�r� �H�u�m�a�n� �R�e�s�o�u�r�c�e�s�,�"� �p�.� �5�4�9�.� 

�L�e� �C�.� �E�g�g�e�r�s�,� �"�E�v�a�l�u�a�t�i�o�n� �o�f� �H�u�m�a�n� �A�s�s�e�t�s�,�"� �M�a�n�a�g�e�m�e�n�t� 
�A�c�c�o�u�n�t�i�n�g� �5�3� �(�N�o�v�e�m�b�e�r� �1�9�7�1�)�:�2�8�.



�s�o�c�i�o�l�o�g�i�s�t�s�,� �p�s�y�c�h�o�l�o�g�i�s�t�s�,� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� �t�e�c�h�n�o�c�r�a�t�s�.�+�8� �C�o�o�p�e�r�a�-� 

�t�i�o�n� �a�m�o�n�g� �d�i�s�c�i�p�l�i�n�e�s� �i�s� �c�e�r�t�a�i�n�l�y� �d�e�s�i�r�a�b�l�e�,� �b�u�t� �n�o�t� �a�l�w�a�y�s� �e�a�s�i�l�y� 

�b�r�o�u�g�h�t� �a�b�o�u�t�.� 

�T�h�e� �a�b�o�v�e� �o�b�j�e�c�t�i�o�n�s� �a�n�d� �c�o�n�d�i�t�i�o�n�s� �g�i�v�e� �a� �g�e�n�e�r�a�l� �i�d�e�a� �a�s� 

�t�o� �w�h�y� �c�o�m�m�o�n� �a�c�c�e�p�t�a�n�c�e� �o�f� �H�R�A� �h�a�s� �b�e�e�n� �d�e�t�e�r�r�e�d�.� �M�o�s�t� �o�f� �t�h�e�s�e� 

�c�o�n�d�i�t�i�o�n�s� �c�o�u�l�d� �b�e� �o�v�e�r�c�o�m�e� �i�f� �i�t� �w�e�r�e� �n�o�t� �f�o�r� �t�h�e� �a�w�e�s�o�m�e� �p�r�o�b�l�e�m� 

�o�f� �m�e�a�s�u�r�e�m�e�n�t�.� �A�s� �l�o�n�g� �a�s� �q�u�a�n�t�i�f�y�i�n�g� �t�h�e� �v�a�l�u�e� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� 

�i�n� �a�n� �a�c�c�e�p�t�a�b�l�e� �m�a�n�n�e�r� �t�o� �a� �g�e�n�e�r�a�l� �m�a�j�o�r�i�t�y� �i�s� �a� �f�a�n�t�a�s�y� �r�a�t�h�e�r� 

�t�h�a�n� �a� �r�e�a�l�i�t�y�,� �t�h�e�n� �H�R�A� �w�i�l�l� �b�e� �a�n� �i�d�e�a� �r�a�t�h�e�r� �t�h�a�n� �a� �g�e�n�e�r�a�l�l�y� 

�a�c�c�e�p�t�e�d� �p�r�i�n�c�i�p�l�e� �o�f� �a�c�c�o�u�n�t�i�n�g�.� 

�R�e�s�e�a�r�c�h� �O�b�j�e�c�t�i�v�e� 
� � 

�W�h�i�l�e� �t�h�e� �a�b�o�v�e� �c�o�n�d�i�t�i�o�n�s� �m�a�y� �h�a�v�e� �h�i�n�d�e�r�e�d� �t�h�e� �a�d�o�p�t�i�o�n� 

�o�f� �H�R�A�,� �t�h�e� �a�m�o�u�n�t� �o�f� �r�e�s�e�a�r�c�h� �d�o�n�e� �i�n� �t�h�e� �a�r�e�a� �d�o�e�s� �n�o�t� �s�e�e�m� �t�o� �h�a�v�e� 

�b�e�e�n� �i�m�p�e�d�e�d�.� �A�d�m�i�t�t�e�d�l�y� �t�h�e�r�e� �h�a�s� �b�e�e�n� �m�u�c�h� �d�u�p�l�i�c�a�t�i�o�n� �o�f� �e�f�f�o�r�t�,� 

�a�n�d� �s�o�m�e� �o�f� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �o�n� �H�R�A� �h�a�s� �b�e�e�n� �m�e�r�e�l�y� �a� �r�e�h�a�s�h� �o�f� �w�o�r�k� 

�t�h�a�t� �h�a�s� �a�l�r�e�a�d�y� �b�e�e�n� �p�u�b�l�i�s�h�e�d�.� �N�e�v�e�r�t�h�e�l�e�s�s�,� �m�u�c�h� �p�o�s�i�t�i�v�e� �r�e�s�e�a�r�c�h� 

�h�a�s� �b�e�e�n� �d�o�n�e�.� �W�h�i�l�e� �r�e�v�i�e�w�i�n�g� �s�o�m�e� �o�f� �t�h�i�s� �r�e�s�e�a�r�c�h�,� �t�h�e� �o�b�j�e�c�t�i�v�e�s� 

�o�f� �H�R�A� �r�e�s�e�a�r�c�h� �s�h�o�u�l�d� �b�e� �k�e�p�t� �i�n� �m�i�n�d�.� �F�l�a�m�h�o�l�t�z�!�9� �l�i�s�t�s� �t�h�e� �o�b�j�e�c�-� 

�t�i�v�e�s� �t�o�w�a�r�d�s� �w�h�i�c�h� �m�u�c�h� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �h�a�s� �b�e�e�n� �d�i�r�e�c�t�e�d�:� 

�1�.� �t�o� �d�e�v�e�l�o�p� �a� �t�h�e�o�r�y� �t�h�a�t� �e�x�p�l�a�i�n�s� �t�h�e� �n�a�t�u�r�e� �a�n�d� 

�d�e�t�e�r�m�i�n�a�n�t�s� �o�f� �t�h�e� �v�a�l�u�e� �o�f� �p�e�o�p�l�e� �t�o� �f�o�r�m�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�;� 

� � 

�1�8�3�+�u�m�m�e�t� �,� �"�A�c�c�c�o�u�n�t�i�n�g� �f�o�r� �H�u�m�a�n� �R�e�s�o�u�r�c�e�s�,�"� �p�.� �5�4�9�.� 

�1�9�F�j�a�m�h�o�l�t�z�,� �"�H�u�m�a�n� �R�e�s�o�u�r�c�e� �A�c�c�o�u�n�t�i�n�g�, �� �p�p�.� �4�5�-�6�.



� � 

�4�2� 

�2�.� �t�o� �d�e�v�e�l�o�p� �v�a�l�i�d� �a�n�d� �r�e�l�i�a�b�l�e� �m�e�t�h�o�d�s� �f�o�r� �m�e�a�s�u�r�i�n�g� �t�h�e� 

�c�o�s�t� �a�n�d� �v�a�l�u�e� �o�f� �p�e�o�p�l�e� �t�o� �o�r�g�a�n�i�z�a�t�i�o�n�s� �(�b�o�t�h� �m�o�n�e�t�a�r�y� �a�n�d� �n�o�n�-� 

�m�o�n�e�t�a�r�y� �m�e�a�s�u�r�e�m�e�n�t�)� �;� 

�3�.� �t�o� �d�e�s�i�g�n� �o�p�e�r�a�t�i�o�n�a�l� �s�y�s�t�e�m�s� �t�o� �a�p�p�l�y� �(�i�m�p�l�e�m�e�n�t�)� �t�h�e�s�e� 

�m�e�a�s�u�r�e�m�e�n�t� �m�e�t�h�o�d�s� �i�n� �a�c�t�u�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s�,� �a�n�d� 

�4�.� �t�o� �d�e�t�e�r�m�i�n�e� �c�o�g�n�i�t�i�v�e� �a�n�d� �b�e�h�a�v�i�o�r�a�l� �i�m�p�a�c�t� �o�f� �h�u�m�a�n� 

�r�e�s�o�u�r�c�e� �a�c�c�o�u�n�t�i�n�g� �m�e�a�s�u�r�e�m�e�n�t�s� �a�n�d� �f�r�a�m�e�w�o�r�k�s�.� 

�R�e�s�e�a�r�c�h� �i�n� �H�R�A� �d�o�e�s� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �a�p�p�l�y� �t�o� �a�n�y� �o�n�e� 

�o�f� �t�h�e�s�e� �o�b�j�e�c�t�i�v�e�s�,� �b�u�t� �m�o�s�t� �o�f� �t�h�e� �p�o�s�i�t�i�v�e� �r�e�s�e�a�r�c�h� �t�h�a�t� �h�a�s� �b�e�e�n� 

�d�o�n�e� �d�o�e�s� �f�a�l�l� �i�n�t�o� �a�t� �l�e�a�s�t� �o�n�e� �o�f� �t�h�e� �a�r�e�a�s�.� �T�h�i�s� �c�a�n� �b�e� �s�e�e�n� �b�y� 

�l�o�o�k�i�n�g� �a�t� �s�o�m�e� �o�f� �t�h�e� �m�o�d�e�l�s� �t�h�a�t� �h�a�v�e� �b�e�e�n� �s�e�t� �f�o�r�t�h� �b�y� �r�e�s�e�a�r�c�h�e�r�s�.� 

�H�u�m�a�n� �R�e�s�o�u�r�c�e� �M�o�d�e�l�s� 
� � 

�T�h�e�r�e� �a�r�e� �s�i�x� �p�o�p�u�l�a�r� �m�o�d�e�l�s� �f�o�r� �m�e�a�s�u�r�i�n�g� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s�.� �A� 

�s�e�v�e�n�t�h� �m�o�d�e�l� �i�s� �t�h�e� �o�n�e� �t�h�a�t� �w�a�s� �a�c�t�u�a�l�l�y� �i�m�p�l�e�m�e�n�t�e�d� �a�t� �t�h�e� �R�.� �G�.� 

�B�a�r�r�y� �C�o�r�p�o�r�a�t�i�o�n�.� �M�o�s�t� �o�f� �t�h�e�s�e� �m�o�d�e�l�s� �a�r�e� �i�n�c�l�u�d�e�d� �i�n� �s�u�r�v�e�y� 

�a�r�t�i�c�l�e�s� �o�n� �r�e�s�e�a�r�c�h� �i�n� �H�R�A�.� �A�l�l� �a�r�e� �d�i�s�c�u�s�s�e�d� �b�e�l�o�w�,� �i�n� �n�o� �p�a�r�t�i�c�u�-� 

�l�a�r� �o�r�d�e�r�.� �T�h�e� �m�o�d�e�l�s� �w�i�l�l� �b�e� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �r�e�s�e�a�r�c�h�e�r�(�s�)� �w�h�o� 

�d�e�v�e�l�o�p�e�d� �t�h�e�m�,� �e�x�c�e�p�t� �f�o�r� �t�h�e� �B�a�r�r�y� �m�o�d�e�l�.� 

�&� 

�H�e�r�m�a�n�s�o�n�.� �7�°� �R�o�g�e�r� �H�e�r�m�a�n�s�o�n� �p�r�e�s�e�n�t�e�d� �t�w�o� �m�o�d�e�l�s� �i�n� �h�i�s� 

�1�9�6�4� �b�o�o�k�.� �H�i�s� �f�i�r�s�t� �t�e�c�h�n�i�q�u�e�,� �t�h�e� �U�n�p�u�r�c�h�a�s�e�d� �G�o�o�d�w�i�l�l� �M�e�t�h�o�d�,� �w�a�s� 

�a�n� �a�t�t�e�m�p�t� �t�o� �u�s�e� �o�b�j�e�c�t�i�v�e�l�y� �v�e�r�i�f�i�a�b�l�e� �f�i�g�u�r�e�s� �r�a�t�h�e�r� �t�h�a�n� 

�p�r�o�p�h�e�s�y�i�n�g� �f�u�t�u�r�e� �a�m�o�u�n�t�s�,� �s�u�c�h� �a�s� �i�n�c�o�m�e�.� �T�h�e�r�e�f�o�r�e�,� �h�e� �o�n�l�y� �u�s�e�d� 

� � 

�2�0� �o�g�e�r� �H�.� �H�e�r�m�a�n�s�o�n�,� �A�c�c�o�u�n�t�i�n�g� �f�o�r� �H�u�m�a�n� �A�s�s�e�t�s�,� �O�c�c�a�s�i�o�n�a�l� 
�P�a�p�e�r� �N�o�.� �1�4� �(�E�a�s�t� �L�a�n�s�i�n�g�,� �M�i�c�h�i�g�a�n�:� �M�i�c�h�i�g�a�n� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�,� 
�1�9�6�4�)�.� 

� 



� � 

�4�3� 

�t�h�e� �i�n�c�o�m�e� �f�i�g�u�r�e� �f�o�r� �t�h�e� �c�u�r�r�e�n�t� �y�e�a�r� �i�n� �h�i�s� �c�o�m�p�u�t�a�t�i�o�n�s�.� �T�h�i�s� �i�n�-� 

�c�o�m�e� �f�i�g�u�r�e� �i�s� �c�o�m�p�a�r�e�d� �t�o� �a�n� �a�v�e�r�a�g�e� �i�n�c�o�m�e� �f�i�g�u�r�e� �b�a�s�e�d� �o�n� �a� �n�o�r�m�a�l� 

�f�i�r�m� �i�n� �t�h�e� �i�n�d�u�s�t�r�y� �h�a�v�i�n�g� �t�h�e� �s�a�m�e� �a�m�o�u�n�t� �o�f� �o�w�n�e�d� �a�s�s�e�t�s�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �i�f� �t�h�e� �i�n�d�u�s�t�r�y� �a�v�e�r�a�g�e� �r�e�t�u�r�n� �i�s� �1�0�%�,� �t�h�e�n� �t�h�e� �e�x�p�e�c�t�e�d� 

�r�e�t�u�r�n� �f�o�r� �a�n� �i�n�d�i�v�i�d�u�a�l� �c�o�m�p�a�n�y� �i�s� �1�0�%� �o�f� �o�w�n�e�d� �a�s�s�e�t�s�. �� �T�h�e� �d�o�l�l�a�r� 

�i�n�c�o�m�e� �f�i�g�u�r�e�s� �a�r�e� �c�o�m�p�a�r�e�d�.� �A�n�y� �d�e�v�i�a�t�i�o�n� �f�r�o�m� �e�x�p�e�c�t�a�t�i�o�n�s� �i�s� 

�c�a�p�i�t�a�l�i�z�e�d� �a�t� �t�h�e� �n�o�r�m�a�l� �r�e�t�u�r�n� �r�a�t�e�.� �A�n� �i�n�c�o�m�e� �h�i�g�h�e�r� �t�h�a�n� �n�o�r�m�a�l� 

�w�o�u�l�d� �d�e�n�o�t�e� �t�h�a�t� �t�h�e�r�e� �w�e�r�e� �m�o�r�e� �t�h�a�n� �j�u�s�t� �t�h�e� �o�w�n�e�d� �a�s�s�e�t�s� �a�t� �w�o�r�k� 

�d�u�r�i�n�g� �t�h�e� �p�e�r�i�o�d�.� �H�e�r�m�a�n�s�o�n� �c�a�l�l�s� �t�h�e�s�e�  ��o�p�e�r�a�t�i�o�n�a�l� �a�s�s�e�t�s�"� �a�n�d� 

�e�q�u�a�t�e�s� �t�h�e�m� �w�i�t�h� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �v�a�l�u�e�.� �H�i�s� �r�a�t�i�o�n�a�l�e� �i�s� �t�h�a�t� �"�t�h�e� 

�h�u�m�a�n� �a�s�s�e�t� �i�s� �t�h�e� �m�o�s�t� �n�e�g�l�e�c�t�e�d� �o�f� �a�l�l� �t�h�e� �r�e�s�o�u�r�c�e�s� �o�p�e�r�a�t�i�n�g� 

�w�i�t�h�i�n� �a� �f�i�r�m�. �� �A�n�y� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�o�t�a�l� �o�p�e�r�a�t�i�o�n�a�l� �a�s�s�e�t�s� �a�n�d� 

�j�u�s�t� �t�h�e� �h�u�m�a�n� �a�s�s�e�t�s� �w�o�u�l�d� �b�e� �i�m�m�a�t�e�r�i�a�l�,� �a�c�c�o�r�d�i�n�g� �t�o� �H�e�r�m�a�n�s�o�n�.� 

�T�h�i�s� �i�s� �a�n� �i�n�d�i�r�e�c�t� �v�a�l�u�a�t�i�o�n� �m�e�t�h�o�d� �a�n�d� �i�s� �c�a�l�l�e�d� �t�h�e� �r�e�s�i�d�u�a�l� 

�m�e�t�h�o�d� �b�y� �r�e�a�l� �e�s�t�a�t�e� �a�p�p�r�a�i�s�e�r�s�.� 

�H�e�r�m�a�n�s�o�n�'�s� �s�e�c�o�n�d� �m�e�t�h�o�d�,� �t�h�e� �A�d�j�u�s�t�e�d� �P�r�e�s�e�n�t� �V�a�l�u�e� �M�e�t�h�o�d�,� 

�i�s� �m�o�r�e� �p�o�p�u�l�a�r�.� �H�e�r�e� �h�e� �u�s�e�s� �a� �w�e�i�g�h�t�e�d� �a�v�e�r�a�g�e� �o�f� �t�h�e� �l�a�s�t� �f�i�v�e� 

�y�e�a�r�s�'� �p�e�r�f�o�r�m�a�n�c�e�.� �T�h�i�s� �a�v�e�r�a�g�e� �i�s� �u�s�e�d� �t�o� �m�o�d�i�f�y� �t�h�e� �p�r�e�s�e�n�t� �v�a�l�u�e� 

�o�f� �t�h�e� �e�x�p�e�c�t�e�d� �w�a�g�e� �r�a�t�e�s� �o�v�e�r� �t�h�e� �n�e�x�t� �f�i�v�e� �y�e�a�r�s�.� �T�h�e�s�e� �w�a�g�e�s� 

�a�r�e� �d�i�s�c�o�u�n�t�e�d� �a�t� �t�h�e� �e�c�o�n�o�m�y� �r�a�t�e� �o�f� �r�e�t�u�r�n� �o�n� �o�w�n�e�d� �a�s�s�e�t�s� �f�o�r� �t�h�e� 

�l�a�t�e�s�t� �y�e�a�r�.� 

� � 

�2�1�y�e�r�m�a�n�s�o�n� �d�e�f�i�n�e�s�  ��o�w�n�e�d� �a�s�s�e�t�s�"� �a�s� �"�.� �.�.� �a�l�l� �s�c�a�r�c�e� 
�r�e�s�o�u�r�c�e�s�,� �l�e�g�a�l�l�y� �o�r� �c�o�n�s�t�r�u�c�t�i�v�e�l�y� �o�w�n�e�d� �b�y� �t�h�e� �e�n�t�i�t�y�,� �t�h�a�t� �h�a�v�e� 
�a� �s�e�p�a�r�a�t�e� �d�e�t�e�r�m�i�n�a�b�l�e� �m�a�r�k�e�t� �v�a�l�u�e� �a�n�d� �t�h�e�r�e�f�o�r�e� �c�o�u�l�d� �c�o�n�c�e�i�v�a�b�l�y� 
�b�e� �d�i�r�e�c�t�l�y� �u�s�e�d� �o�r� �c�o�n�v�e�r�t�e�d� �f�o�r� �t�h�e� �p�a�y�m�e�n�t� �o�f� �i�t�s� �d�e�b�t�.�"� �(�S�e�e� 
�H�e�r�m�a�n�s�o�n�,� �p�.� �5�)�.



�4�d�.� 

�O�n�c�e� �t�h�e� �p�r�e�s�e�n�t� �v�a�l�u�e� �o�f� �t�h�e� �w�a�g�e�s� �h�a�s� �b�e�e�n� �c�o�m�p�u�t�e�d�,� 

�H�e�r�m�a�n�s�o�n� �p�r�e�s�e�n�t�s� �a�n� �E�f�f�i�c�i�e�n�c�y� �R�a�t�i�o�.� �T�h�i�s� �r�a�t�i�o� �i�s� �d�e�s�i�g�n�e�d� �t�o� 

�m�e�a�s�u�r�e� �t�h�e� �e�f�f�i�c�i�e�n�c�y� �o�f� �t�h�e� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �u�t�i�l�i�z�e�d� �b�y� �t�h�e� �e�n�t�i�t�y� 

�o�v�e�r� �t�h�e� �f�i�v�e�-�y�e�a�r� �p�e�r�i�o�d�.� �T�h�i�s� �r�a�t�i�o� �i�s� �b�a�s�e�d� �o�n� �y�e�a�r�l�y� �d�i�f�f�e�r�e�n�c�e�s� 

�b�e�t�w�e�e�n� �t�h�e� �r�a�t�e� �o�f� �a�c�c�o�u�n�t�i�n�g� �i�n�c�o�m�e� �f�o�r� �t�h�e� �c�o�m�p�a�n�y� �a�n�d� �t�h�e� �s�a�m�e� 

�r�a�t�e� �f�o�r� �a�l�l� �f�i�r�m�s� �i�n� �t�h�e� �e�c�o�n�o�m�y�.� �T�h�e� �d�i�s�c�o�u�n�t�e�d� �w�a�g�e�s� �a�r�e� �m�u�l�t�i�-� 

�p�l�i�e�d� �b�y� �t�h�e� �E�f�f�i�c�i�e�n�c�y� �R�a�t�i�o�.� �A�n�y� �o�f� �t�h�e� �p�r�e�d�u�c�t� �a�b�o�v�e� �t�h�e� �d�i�s�-� 

�c�o�u�n�t�e�d� �w�a�g�e�s� �f�i�g�u�r�e� �i�s� �a�s�s�u�m�e�d� �t�o� �b�e� �"�e�x�c�e�s�s� �w�o�r�t�h� �c�r�e�a�t�e�d� �b�y� 

�'� �r�e�l�a�t�i�v�e�l�y� �e�f�f�i�c�i�e�n�t� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s�.�"� �A�n� �E�f�f�i�c�i�e�n�c�y� �R�a�t�i�o� �o�f� �b�e�l�o�w� 

�o�n�e� �w�o�u�l�d� �d�e�n�o�t�e� �i�n�e�f�f�i�c�i�e�n�c�i�e�s� �i�n� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �u�t�i�l�i�z�a�t�i�o�n�.� 

�L�e�v� �a�n�d� �S�c�h�w�a�r�t�z�.� �B�a�r�u�c�h� �L�e�v� �a�n�d� �A�b�a� �S�c�h�w�a�r�t�z� �a�l�s�o� �u�s�e� 
� � 

�s�a�l�a�r�i�e�s� �i�n� �t�h�e�i�r� �d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �v�a�l�u�e�.� �T�h�e�y� �s�p�e�c�i�f�y� 

�t�h�a�t� �t�h�e� �v�a�l�u�e� �o�f� �h�u�m�a�n� �c�a�p�i�t�a�l� �e�m�b�o�d�i�e�d� �i�n� �a�n� �e�m�p�l�o�y�e�e� �i�s� �e�q�u�a�l� �t�o� 

�t�h�e� �p�r�e�s�e�n�t� �v�a�l�u�e� �o�f� �a�l�l� �f�u�t�u�r�e� �s�a�l�a�r�y� �t�h�a�t� �w�i�l�l� �b�e� �e�a�r�n�e�d� �f�r�o�m� �t�h�e� 

�v�a�l�u�a�t�i�o�n� �d�a�t�e� �t�o� �r�e�t�i�r�e�m�e�n�t�.� �S�i�n�c�e� �t�h�e�s�e� �f�u�t�u�r�e� �e�a�r�n�i�n�g�s� �c�a�n�n�o�t� �b�e� 

�k�n�o�w�n�,� �a�n� �e�s�t�i�m�a�t�e� �m�u�s�t� �b�e� �u�s�e�d�,� �L�e�v� �a�n�d� �S�c�h�w�a�r�t�z� �u�s�e� �c�e�n�s�u�s� �a�n�d� 

�o�t�h�e�r� �d�a�t�a� �a�s� �a� �b�a�s�i�s� �f�o�r� �t�h�e�i�r� �e�s�t�i�m�a�t�i�o�n�s�.� �T�h�e�s�e� �d�a�t�a� �c�a�n� �b�e� �u�s�e�d� 

�t�o� �f�i�n�d� �t�h�e� �a�v�e�r�a�g�e� �i�n�c�o�m�e� �o�f� �a� �p�a�r�t�i�c�u�l�a�r� �"�p�o�s�i�t�i�o�n�-�h�o�l�d�e�r �� �(�s�u�c�h� �a�s� 

�a�n� �i�n�d�u�s�t�r�i�a�l� �e�n�g�i�n�e�e�r�)� �a�t� �a� �p�a�r�t�i�c�u�l�a�r� �a�g�e�.� �T�h�e� �i�n�c�o�m�e�s� �a�t� �e�a�c�h� �a�g�e� 

�l�e�v�e�l� �b�e�t�w�e�e�n� �t�h�e� �p�o�s�i�t�i�o�n�-�h�o�l�d�e�r�'�s� �p�r�e�s�e�n�t� �a�g�e� �a�n�d� �h�i�s� �r�e�t�i�r�e�m�e�n�t� �a�g�e� 

�b�e�c�o�m�e�s� �t�h�e� �e�s�t�i�m�a�t�e�d� �s�t�r�e�a�m� �o�f� �e�a�r�n�i�n�g�s� �t�o� �r�e�t�i�r�e�m�e�n�t�.� �T�h�i�s� �s�t�r�e�a�m� 

�i�s� �d�i�s�c�o�u�n�t�e�d� �a�t� �t�h�e� �f�i�r�m�'�s� �c�o�s�t� �o�f� �c�a�p�i�t�a�l�.� 

� � 

�2�2�R�a�r�u�c�h� �L�e�v� �a�n�d� �A�b�a� �S�c�h�w�a�r�t�z�,� �"�O�n� �t�h�e� �U�s�e� �o�f� �t�h�e� �E�c�o�n�o�m�i�c� 
�C�o�n�c�e�p�t� �o�f� �H�u�m�a�n� �C�a�p�i�t�a�l� �i�n� �F�i�n�a�n�c�i�a�l� �S�t�a�t�e�m�e�n�t�s�, �� �T�h�e� �A�c�c�o�u�n�t�i�n�g� 
�R�e�v�i�e�w�,� �J�a�n�u�a�r�y� �1�9�7�1�,� �p�p�.� �1�0�3�-�1�1�2�.



�4�5�.� 

�B�e�c�a�u�s�e� �o�f� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �d�e�a�t�h� �b�e�f�o�r�e� �r�e�t�i�r�e�m�e�n�t� �a�g�e�,� �L�e�v� 

�a�n�d� �S�c�h�w�a�r�t�z� �g�o� �o�n�e� �s�t�e�p� �f�u�r�t�h�e�r�.� �T�h�e� �u�s�e� �o�f� �m�o�r�t�a�l�i�t�y� �t�a�b�l�e�s� �i�s� 

�i�n�c�o�r�p�o�r�a�t�e�d� �i�n�t�o� �t�h�e� �m�o�d�e�l�.� �T�h�e�s�e� �t�a�b�l�e�s� �s�h�o�w� �t�h�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �o�f� 

�a� �p�e�r�s�o�n� �i�n� �a� �g�r�o�u�p� �w�i�t�h� �l�i�k�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �(�r�a�c�e�,� �s�e�x�,� �e�d�u�c�a�t�i�o�n�,� 

�e�t�c�.�)� �d�y�i�n�g� �a�t� �a� �p�a�r�t�i�c�u�l�a�r� �a�g�e�.� �T�h�e�s�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �a�r�e� �t�h�e�n� �u�s�e�d� 

�w�i�t�h� �t�h�e� �p�r�e�s�e�n�t� �v�a�l�u�e� �o�f� �t�h�e� �e�a�r�n�i�n�g�s� �s�t�r�e�a�m� �t�o� �f�i�n�d� �t�h�e� �e�x�p�e�c�t�e�d� 

�v�a�l�u�e� �o�f� �t�h�e� �p�e�r�s�o�n�'�s� �h�u�m�a�n� �c�a�p�i�t�a�l�.� �T�h�e� �f�i�r�m�'�s� �v�a�l�u�e� �f�o�r� �h�u�m�a�n� 

�c�a�p�i�t�a�l� �i�s� �t�h�e�r�e�f�o�r�e� �b�a�s�e�d� �o�n� �a�v�e�r�a�g�e� �d�a�t�a� �(�e�a�r�n�i�n�g�s� �a�n�d� �d�e�a�t�h� 

�r�a�t�e�s�)� �o�f� �h�o�m�o�g�e�n�e�o�u�s� �g�r�o�u�p�s� �i�n� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s�.� 

�H�e�k�i�m�i�a�n� �a�n�d� �J�o�n�e�s�.� �7�3� �J�a�m�e�s� �H�e�k�i�m�i�a�n� �a�n�d� �C�u�r�t�i�s� �J�o�n�e�s� 
� � 

�a�t�t�e�m�p�t� �t�o� �d�e�v�e�l�o�p� �a� �m�e�t�h�o�d� �f�o�r� �v�a�l�u�i�n�g� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �t�h�a�t� �w�o�u�l�d� 

�b�e� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �v�a�l�u�a�t�i�o�n� �t�e�c�h�n�i�q�u�e�s� �u�s�e�d� �o�n� �p�h�y�s�i�c�a�l� �r�e�s�o�u�r�c�e�s�.� 

�W�i�t�h� �t�h�i�s� �i�n� �m�i�n�d�,� �t�h�e�y� �p�r�o�p�o�s�e� �a� �c�o�m�p�e�t�i�t�i�v�e� �b�i�d�d�i�n�g� �s�y�s�t�e�m� �f�o�r� 

�s�c�a�r�c�e� �e�m�p�l�o�y�e�e�s�.� �T�h�e� �m�a�n�a�g�e�r� �o�f� �t�h�e� �i�n�v�e�s�t�m�e�n�t� �c�e�n�t�e�r� �w�h�i�c�h� �s�u�c�c�e�e�d�s� 

�i�n� �a�c�q�u�i�r�i�n�g� �t�h�e� �s�e�r�v�i�c�e�s� �o�f� �a� �p�a�r�t�i�c�u�l�a�r� �e�m�p�l�c�e�y�e�e� �i�n� �a� �c�o�m�p�e�t�i�t�i�v�e� 

�s�i�t�u�a�t�i�o�n� �w�o�u�l�d� �h�a�v�e� �t�o� �i�n�c�l�u�d�e� �t�h�e� �"�p�r�i�c�e�"� �o�f� �t�h�e� �e�m�p�l�o�y�e�e� �i�n� �h�i�s� 

�i�n�v�e�s�t�m�e�n�t� �b�a�s�e�.� �B�e�n�e�f�i�t�s� �t�o� �t�h�e� �a�c�q�u�i�r�i�n�g� �c�e�n�t�e�r� �w�o�u�l�d� �b�e� �i�n� �t�h�e� 

�f�o�r�m� �o�f� �i�n�c�r�e�a�s�e�d� �p�r�o�f�i�t�s� �b�e�c�a�u�s�e� �o�f� �t�h�e� �e�m�p�l�o�y�e�e� �a�c�q�u�i�r�e�d�.� �S�p�e�c�i�f�y�i�n�g� 

�a�n� �e�m�p�l�o�y�e�e� �a�s� �"�s�c�a�r�c�e�"� �d�e�n�o�t�e�s� �t�h�a�t� �t�h�e�r�e� �i�s� �c�o�m�p�e�t�i�t�i�o�n� �f�o�r� �t�h�e� 

�e�m�p�l�o�y�e�e�'�s� �s�e�r�v�i�c�e�s� �a�n�d� �t�h�a�t� �h�e� �c�o�u�l�d� �n�o�t� �b�e� �h�i�r�e�d� �r�e�a�d�i�l�y� �f�r�o�m� �o�u�t�-� 

�s�i�d�e�.� �H�e�k�i�m�i�a�n� �a�n�d� �J�o�n�e�s� �f�e�e�l� �t�h�a�t� �t�h�i�s� �m�e�t�h�o�d� �o�f� �v�a�l�u�i�n�g� �h�u�m�a�n� 

� � 

�2�3�s�a�m�e�s� �S�.� �H�e�k�i�m�i�a�n� �a�n�d� �C�u�r�t�i�s� �H�.� �J�o�n�e�s�,� �"�P�u�t� �P�e�o�p�l�e� �o�n� 
�Y�o�u�r� �B�a�l�a�n�c�e� �S�h�e�e�t�,�' �� �H�a�r�v�a�r�d� �B�u�s�i�n�e�s�s� �R�e�v�i�e�w�,� �J�a�n�u�a�r�y�-�F�e�b�r�u�a�r�y� 
�1�9�6�7�,� �p�p�.� �1�0�5�-�1�1�3�.� 
� 



�A�6� 

�r�e�s�o�u�r�c�e�s� �w�o�u�l�d� �l�e�a�d� �t�o� �a� �m�o�r�e� �o�p�t�i�m�a�l� �a�l�l�o�c�a�t�i�o�n� �o�f� �p�e�o�p�l�e� �i�n� 

�r�e�l�a�t�i�o�n� �t�o� �t�h�e� �c�o�m�p�a�n�y�'�s� �g�o�a�l�s�.� �T�h�e�y� �a�l�s�o� �f�e�e�l� �t�h�a�t� �i�n�c�l�u�d�i�n�g� �t�h�e�s�e� 

�e�m�p�l�o�y�e�e�s� �i�n� �t�h�e� �i�n�v�e�s�t�m�e�n�t� �b�a�s�e� �w�i�l�l� �m�o�t�i�v�a�t�e� �m�a�n�a�g�e�r�s� �t�o� �s�t�r�i�v�e� 

�t�o�w�a�r�d�s� �e�f�f�i�c�i�e�n�t� �u�s�e� �o�f� �t�h�e�s�e� �e�m�p�l�o�y�e�e�s�.� 

�F�l�a�m�h�o�l�t�z�.�2�4� �E�r�i�c� �F�l�a�m�h�o�l�t�z� �h�a�s� �d�o�n�e� �m�u�c�h� �r�e�s�e�a�r�c�h� �i�n� �H�R�A�.� 

�H�i�s� �m�o�d�e�l� �f�o�c�u�s�e�s� �u�p�o�n� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �v�a�l�u�e� �t�o� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�.� �H�e� 

�d�e�v�i�s�e�s� �a� �m�o�d�e�l� �f�o�r� �m�e�a�s�u�r�i�n�g� �t�h�e� �e�c�o�n�o�m�i�c� �v�a�l�u�e� �o�f� �a�n� �e�m�p�l�o�y�e�e�.� �T�h�i�s� 

�v�a�l�u�a�t�i�o�n� �i�s� �b�a�s�e�d� �o�n� �t�h�e� �p�r�e�m�i�s�e� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�s� �c�a�n� �m�o�v�e� �t�h�r�o�u�g�h� 

�a� �s�e�t� �o�f� �m�u�t�u�a�l�l�y� �e�x�c�l�u�s�i�v�e� �r�o�l�e�s� �i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�,� �s�p�e�c�i�f�i�e�d� �a�s� 

�"�s�e�r�v�i�c�e� �s�t�a�t�e�s�.�"� �E�a�c�h� �s�e�r�v�i�c�e� �s�t�a�t�e� �h�a�s� �c�e�r�t�a�i�n� �s�e�r�v�i�c�e� �e�x�p�e�c�t�a�t�i�o�n�s� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �i�t�.� �T�h�e�s�e� �s�e�r�v�i�c�e� �s�t�a�t�e�s� �c�a�n� �b�e� �b�r�o�k�e�n� �d�o�w�n� �i�n�t�o� 

�"�s�e�r�v�i�c�e� �l�e�v�e�l�s�"� �(�p�o�s�i�t�i�o�n� �a�n�d� �s�a�l�a�r�y� �g�r�a�d�e� �l�e�v�e�l�s�)� �a�n�d� �"�s�e�r�v�i�c�e� 

�g�r�o�u�p�s�"� �(�p�e�r�f�o�r�m�a�n�c�e� �l�e�v�e�l�s�)�.� �F�o�r� �e�a�c�h� �i�n�d�i�v�i�d�u�a�l� �e�m�p�l�o�y�e�e�,� �i�t� �i�s� 

�p�o�s�s�i�b�l�e� �t�o� �e�s�t�i�m�a�t�e� �h�i�s� �t�o�t�a�l� �e�x�p�e�c�t�e�d� �s�e�r�v�i�c�e� �t�i�m�e� �t�o� �t�h�e� �o�r�g�a�n�i�z�a�-� 

�t�i�o�n�.� �I�t� �i�s� �a�l�s�o� �p�o�s�s�i�b�l�e� �t�o� �e�s�t�i�m�a�t�e� �w�h�i�c�h� �s�e�r�v�i�c�e� �s�t�a�t�e�s� �t�h�e� 

�i�n�d�i�v�i�d�u�a�l� �w�i�l�l� �f�i�l�l� �d�u�r�i�n�g� �t�h�a�t� �p�e�r�i�o�d�,� �a�n�d� �f�o�r� �h�o�w� �l�o�n�g�.� �T�h�i�s� �g�i�v�e�s� 

�a� �p�i�c�t�u�r�e� �o�f� �t�h�e� �t�o�t�a�l� �e�x�p�e�c�t�e�d� �s�e�r�v�i�c�e�s� �o�f� �t�h�e� �e�m�p�l�o�y�e�e� �t�o� �t�h�e� 

�o�r�g�a�n�i�z�a�t�i�o�n� �d�u�r�i�n�g� �h�i�s� �t�e�n�u�r�e�.� �T�h�e�s�e� �e�s�t�i�m�a�t�i�o�n�s� �a�r�e� �b�a�s�e�d� �o�n�a� 

�s�t�o�c�h�a�s�t�i�c� �m�o�d�e�l� �w�h�i�c�h� �g�i�v�e�s� �t�h�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �o�f� �m�o�v�i�n�g� �f�r�o�m� �o�n�e� 

�s�e�r�v�i�c�e� �s�t�a�t�e� �t�o� �e�a�c�h� �o�t�h�e�r� �s�t�a�t�e� �d�u�r�i�n�g� �a� �p�a�r�t�i�c�u�l�a�r� �t�r�a�n�s�i�t�i�o�n� 

�p�e�r�i�o�d�,� �a�n�d� �i�s� �c�a�l�l�e�d� �a� �M�a�r�k�o�v� �m�o�d�e�l�.� �T�h�e� �m�o�d�e�l� �w�o�u�l�d� �b�e� �t�h�e� �b�a�s�i�s� 

�f�o�r� �p�u�t�t�i�n�g� �a� �d�o�l�l�a�r� �v�a�l�u�e� �o�n� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �u�s�i�n�g� �e�i�t�h�e�r� �o�f� �t�w�o� 

� � 

�2�4�e�r�i�c� �F�l�a�m�h�o�l�t�z�,� �"�A� �M�o�d�e�l� �f�o�r� �H�u�m�a�n� �R�e�s�o�u�r�c�e� �V�a�l�u�a�t�i�o�n�:� �A� 
�S�t�o�c�h�a�s�t�i�c� �P�r�o�c�e�s�s� �w�i�t�h� �S�e�r�v�i�c�e� �R�e�w�a�r�d�s�,�"� �T�h�e� �A�c�c�o�u�n�t�i�n�g� �R�e�v�i�e�w�,� 
�A�p�r�i�l� �1�9�7�1�,� �p�p�.� �2�5�3�-�2�6�7�,� 

� 



�4�7� 

�m�e�t�h�o�d�s�.� �T�h�e� �p�r�i�c�e�-�q�u�a�n�t�i�t�y� �m�e�t�h�o�d� �m�u�l�t�i�p�l�i�e�s� �t�h�e� �a�m�o�u�n�t� �o�f� �f�u�t�u�r�e� 

�e�x�p�e�c�t�e�d� �s�e�r�v�i�c�e�s� �b�y� �t�h�e� �p�r�i�c�e� �o�f� �t�h�e�s�e� �s�e�r�v�i�c�e�s�.� �T�h�e� �i�n�c�o�m�e� �m�e�t�h�o�d� 

�c�a�l�c�u�l�a�t�e�s� �e�x�p�e�c�t�e�d� �i�n�c�o�m�e� �d�e�r�i�v�e�d� �f�r�o�m� �t�h�e� �u�s�e� �o�f� �t�h�e� �f�u�t�u�r�e� �s�e�r�-� 

�v�i�c�e�s�.� �E�i�t�h�e�r� �m�e�t�h�o�d� �w�o�u�l�d� �g�i�v�e� �t�h�e� �e�c�o�n�o�m�i�c� �v�a�l�u�a�t�i�o�n� �d�e�s�i�r�e�d�.� 

�F�l�a�m�h�o�l�t�z� �c�o�n�c�l�u�d�e�s� �t�h�a�t� �b�e�c�a�u�s�e� �o�f� �t�h�e� �p�r�o�b�l�e�m�s� �a�s�s�o�c�i�a�t�e�d� 

�w�i�t�h� �a�n� �e�c�o�n�o�m�i�c� �v�a�l�u�a�t�i�o�n�,� �s�o�m�e� �k�i�n�d� �o�f� �s�u�r�r�o�g�a�t�e� �m�e�a�s�u�r�e� �i�s� �n�e�e�d�e�d�.� 

�H�e� �c�i�t�e�s� �a�s� �p�o�s�s�i�b�i�l�i�t�i�e�s� �h�i�s�t�o�r�i�c�a�l� �c�o�s�t�,� �r�e�p�l�a�c�e�m�e�n�t� �c�o�s�t�,� �c�u�r�r�e�n�t� 

�c�o�s�t�,� �p�e�r�f�o�r�m�a�n�c�e� �m�e�a�s�u�r�e�s�,� �a�n�d� �c�o�m�p�e�n�s�a�t�i�o�n� �m�e�a�s�u�r�e�s�.� 

�2�5� �B�i�k�k�i� �J�a�g�g�i� �a�n�d� �H�o�n�-�S�h�i�a�n�g� �L�a�u� �s�t�a�t�e� �t�h�a�t� �J�a�g�g�i� �a�n�d� �L�a�u�.� 

�a� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �m�o�d�e�l� �c�a�n� �b�e� �e�v�a�l�u�a�t�e�d� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �t�h�r�e�e� 

�s�t�a�n�d�a�r�d�s�.� �T�h�e� �f�i�r�s�t� �s�t�a�n�d�a�r�d� �o�f� �e�v�a�l�u�a�t�i�o�n� �i�s� �t�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� 

�t�h�e� �m�o�d�e�l� �i�n�c�l�u�d�e�s� �i�m�p�o�r�t�a�n�t� �v�a�r�i�a�b�l�e�s�.� �T�h�e� �i�m�p�o�r�t�a�n�t� �v�a�r�i�a�b�l�e�s� �i�n� 

�h�u�m�a�n� �r�e�s�o�u�r�c�e� �m�o�d�e�l�s� �a�r�e� �s�p�e�c�i�f�i�e�d� �a�s� �e�m�p�l�o�y�e�e� �s�e�r�v�i�c�e� �l�e�n�g�t�h�s� �a�n�d� 

�c�a�r�e�e�r� �m�o�v�e�m�e�n�t�s�.� �T�h�e� �s�e�c�o�n�d� �s�t�a�n�d�a�r�d� �i�s� �w�h�e�t�h�e�r� �t�h�e� �m�o�d�e�l� �i�s� 

�o�p�e�r�a�t�i�o�n�a�l�,� �w�h�i�c�h� �m�e�a�n�s� �t�h�e� �r�e�q�u�i�r�e�d� �d�a�t�a� �i�s� �a�v�a�i�l�a�b�l�e� �a�n�d� �u�s�a�b�l�e�.� 

�F�i�n�a�l�l�y�,� �t�h�e� �m�o�d�e�l� �m�u�s�t� �g�e�n�e�r�a�t�e� �d�a�t�a� �w�h�i�c�h� �a�r�e� �u�s�e�f�u�l�.� 

�J�a�g�g�i� �a�n�d� �L�a�u� �f�e�e�l� �t�h�a�t� �t�h�e� �F�l�a�m�h�o�l�t�z� �m�o�d�e�l� �f�a�l�l�s� �s�h�o�r�t� �o�n� 

�t�h�e� �l�a�t�t�e�r� �t�w�o� �s�t�a�n�d�a�r�d�s�.� �D�e�a�l�i�n�g� �w�i�t�h� �e�a�c�h� �i�n�d�i�v�i�d�u�a�l� �c�a�u�s�e�s� �h�i�g�h�l�y� 

�s�u�b�j�e�c�t�i�v�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �i�n� �t�h�e� �m�o�d�e�l�.� �T�h�e� �d�a�t�a� �f�o�r� �h�i�s� �m�o�d�e�l� �a�r�e� 

�f�e�l�t� �t�o� �b�e� �s�u�s�p�e�c�t� �b�e�c�a�u�s�e� �o�f� �t�h�e� �h�i�g�h� �s�t�a�t�i�s�t�i�c�a�l� �v�a�r�i�a�n�c�e� �i�n�h�e�r�e�n�t� 

�i�n� �i�t�s� �u�s�e� �b�y� �o�n�l�y� �l�o�o�k�i�n�g� �a�t� �o�n�e� �p�e�r�s�o�n� �a�t� �a� �t�i�m�e�.� 

� � 

�2� �R�i�k�k�i� �J�a�g�g�i� �a�n�d� �H�o�n�-�S�h�i�a�n�g� �L�a�u�,� �"�T�o�w�a�r�d� �a� �M�o�d�e�l� �f�o�r� �H�u�m�a�n� 
�R�e�s�o�u�r�c�e� �V�a�l�u�a�t�i�o�n�,�' �� �T�h�e� �A�c�c�o�u�n�t�i�n�g� �R�e�v�i�e�w�,� �A�p�r�i�l� �1�9�7�4�,� �p�p�.� �3�2�1�-�3�2�9�.� 
� 



�4�8� 

�T�h�e� �m�o�d�e�l� �p�r�e�s�e�n�t�e�d� �b�y� �J�a�g�g�i� �a�n�d� �L�a�u� �i�s� �a� �m�o�d�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� 

�F�l�a�m�h�o�l�t�z� �m�o�d�e�l�,� �b�u�t� �w�i�t�h�o�u�t� �i�t�s� �l�i�m�i�t�a�t�i�o�n�s�.� �T�h�i�s� �i�s� �a�c�c�o�m�p�l�i�s�h�e�d� �b�y� 

�u�s�i�n�g� �a� �g�r�o�u�p� �v�a�l�u�a�t�i�o�n� �i�n�s�t�e�a�d� �o�f� �v�a�l�u�i�n�g� �e�a�c�h� �i�n�d�i�v�i�d�u�a�l�.� �T�h�i�s� 

�g�r�o�u�p� �i�s� �a� �h�o�m�o�g�e�n�e�o�u�s� �s�e�t� �o�f� �e�m�p�l�o�y�e�e�s�,� �a�n�d� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �a� �d�e�p�a�r�t�-� 

�m�e�n�t� �o�r� �a� �d�i�v�i�s�i�o�n�.� �A� �M�a�r�k�o�v�i�a�n� �m�o�d�e�l� �i�s� �u�s�e�d� �t�o� �e�s�t�i�m�a�t�e� �t�h�e� 

�p�r�o�b�a�b�i�l�i�t�i�e�s� �o�f� �t�h�e� �g�r�o�u�p�'�s� �c�a�r�e�e�r� �m�o�v�e�m�e�n�t�s�.� �T�h�e�s�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� 

�a�r�e� �b�a�s�e�d� �o�n� �h�i�s�t�o�r�i�c�a�l� �d�a�t�a� �o�n� �t�h�e� �p�a�t�t�e�r�n� �o�f� �m�o�v�e�m�e�n�t�s� �o�f� �e�m�p�l�o�y�e�e�s�.� 

�T�h�e� �a�s�s�u�m�p�t�i�o�n� �i�s� �t�h�a�t� �t�h�e� �e�c�o�n�o�m�i�c� �v�a�l�u�e� �o�f� �t�h�e� �e�m�p�l�o�y�e�e�s� �i�s� 

�d�e�p�e�n�d�e�n�t� �u�p�o�n� �t�h�e� �p�o�s�i�t�i�o�n�s� �t�h�e�y� �h�o�l�d� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �p�e�r�i�o�d�.� �E�a�c�h� 

�p�o�s�i�t�i�o�n� �h�a�s� �a�n� �e�c�o�n�o�m�i�c� �v�a�l�u�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �i�t�.� �T�h�e� �m�o�d�e�l� �i�s� 

�b�a�s�e�d� �u�p�o�n� �k�n�o�w�l�e�d�g�e� �o�f� �w�h�e�r�e� �t�h�e� �e�m�p�l�o�y�e�e�s� �w�i�l�l� �b�e� �a�t� �t�h�e� �e�n�d� �o�f� 

�e�a�c�h� �p�e�r�i�o�d� �d�u�r�i�n�g� �t�h�e�i�r� �s�e�r�v�i�c�e� �l�i�f�e�.� �T�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �h�o�l�d�i�n�g� 

�e�a�c�h� �p�o�s�i�t�i�o�n� �i�s� �m�u�l�t�i�p�l�i�e�d� �b�y� �t�h�e� �e�c�o�n�o�m�i�c� �v�a�l�u�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� 

�t�h�a�t� �p�o�s�i�t�i�o�n�.� �T�h�i�s� �p�r�o�d�u�c�t� �i�s� �m�u�l�t�i�p�l�i�e�d� �b�y� �t�h�e� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� 

�a�t� �e�a�c�h� �l�e�v�e�l� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �p�e�r�i�o�d� �b�e�f�o�r�e� �m�o�v�e�m�e�n�t� �o�c�c�u�r�s�.� 

�T�h�e� �r�e�s�u�l�t� �i�s� �a�n� �e�c�o�n�o�m�i�c� �v�a�l�u�a�t�i�o�n� �t�o�t�a�l� �f�o�r� �e�a�c�h� �p�o�s�i�t�i�o�n� �o�r� �r�a�n�k� 

�i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�.� �T�h�e�s�e� �c�a�n� �b�e� �t�o�t�a�l�e�d� �o�v�e�r� �t�h�e� �r�a�n�k�s� �t�o� �a�r�r�i�v�e� 

�a�t� �t�h�e� �t�o�t�a�l� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �v�a�l�u�e� �o�f� �t�h�e� �f�i�r�m�.� 

�.� �L�i�k�e�r�t� �.�2�6� �N�o�n�e� �o�f� �t�h�e� �a�f�o�r�e�m�e�n�t�i�o�n�e�d� �m�o�d�e�l�s� �h�a�s� �e�x�p�l�i�c�i�t�l�y� 

�o�u�t�l�i�n�e�d� �a�n�y� �b�e�h�a�v�i�o�r�a�l� �d�i�m�e�n�s�i�o�n�s�.� �T�h�i�s� �i�s� �n�o�t� �t�o� �s�a�y� �t�h�a�t� �t�h�e�y� �h�a�d� 

�n�o� �b�e�h�a�v�i�o�r�a�l� �a�s�p�e�c�t�s�.� 

� � 

�2�6�r�e�n�s�i�s� �M�.� �L�i�k�e�r�t�,� �T�h�e� �H�u�m�a�n� �O�r�g�a�n�i�z�a�t�i�o�n�,� �I�t�s� �M�e�a�s�u�r�e�m�e�n�t� �a�n�d� 
�V�a�l�u�e� �(�N�e�w� �Y�o�r�k�:� �M�c�G�r�a�w�-�H�i�l�l� �P�u�b�l�i�s�h�i�n�g� �C�o�m�p�a�n�y�,� �1�9�6�6�)�;� �s�e�e� �a�l�s�o� �L�i�k�e�r�t� 
�a�n�d� �D�a�v�i�d� �G�.� �B�o�w�e�r�s�,� �"�I�m�p�r�o�v�i�n�g� �t�h�e� �A�c�c�u�r�a�c�y� �o�f� �P�r�o�f�i�t�/�L�o�s�s� �R�e�p�o�r�t�s� �b�y� 
�E�s�t�i�m�a�t�i�n�g� �t�h�e� �C�h�a�n�g�e� �i�n� �D�o�l�l�a�r� �V�a�l�u�e� �o�f� �t�h�e� �H�u�m�a�n� �O�r�g�a�n�i�z�a�t�i�o�n�,�"� 
�M�i�c�h�i�g�a�n� �B�u�s�i�n�e�s�s� �R�e�v�i�e�w� �2�5� �(�M�a�r�c�h� �1�9�7�3�)�:�1�5�-�2�4�;� �a�n�d� �"�O�r�g�a�n�i�z�a�t�i�o�n�a�l� 
�T�h�e�o�r�y� �a�n�d� �H�u�m�a�n� �R�e�s�o�u�r�c�e� �A�c�c�o�u�n�t�i�n�g�,�"� �A�m�e�r�i�c�a�n� �P�s�y�c�h�o�l�o�g�i�s�t� �2�3� 
�(�S�e�p�t�e�m�b�e�r� �1�9�6�9�)� �:�5�8�5�-�5�9�2�.� 

� � 

� � 

� 



�4�9� 

�I�t� �m�a�y� �b�e� �a�p�p�r�o�p�r�i�a�t�e� �t�o� �o�b�s�e�r�v�e� �h�e�r�e� �t�h�a�t� �t�h�e� �h�u�m�a�n� 
�b�e�h�a�v�i�o�r� �d�i�m�e�n�s�i�o�n� �u�n�d�e�r�l�i�e�s� �a�l�l� �t�h�e� �a�p�p�r�o�a�c�h�e�s� �t�o� �h�u�m�a�n� 
�r�e�s�o�u�r�c�e� �a�c�c�o�u�n�t�i�n�g�.� �I�n�a� �s�e�n�s�e�,� �t�h�e� �h�u�m�a�n� �b�e�h�a�v�i�o�r� �d�i�-� 
�m�e�n�s�i�o�n� �u�n�d�e�r�l�i�e�s� �a�l�l� �t�h�e� �v�a�l�u�e� �s�y�s�t�e�m�s�,� �s�i�n�c�e� �t�h�e� �p�e�r�c�e�p�-� 
�t�i�o�n� �a�n�d� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �a�n�y� �v�a�l�u�e� �s�y�s�t�e�m� �i�s� �a� �b�e�h�a�v�i�o�r�a�l� 
�p�h�e�n�o�m�e�n�a�.� �2�7� 

�R�e�n�s�i�s� �L�i�k�e�r�t� �a�n�d� �h�i�s� �a�s�s�o�c�i�a�t�e�s� �a�t�t�e�m�p�t� �t�o� �d�e�a�l� �e�x�p�l�i�c�i�t�l�y� �w�i�t�h� 

�b�e�h�a�v�i�o�r�a�l� �v�a�r�i�a�b�l�e�s� �i�n� �t�h�e� �f�i�r�m�.� �L�i�k�e�r�t� �h�a�s� �d�i�r�e�c�t�e�d� �h�i�s� �r�e�s�e�a�r�c�h� 

�e�f�f�o�r�t�s� �t�o�w�a�r�d�s� �t�h�e� �b�a�s�i�c� �e�l�e�m�e�n�t�s� �i�n� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �b�e�h�a�v�i�o�r�.� �T�h�e�s�e� 

�e�f�f�o�r�t�s� �l�e�a�d� �h�i�m� �t�o� �c�o�n�c�l�u�d�e� �t�h�a�t� �t�h�e� �h�u�m�a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �o�f� �a�n�y� �f�i�r�m� 

�c�a�n� �b�e� �m�e�a�s�u�r�e�d� �b�y� �a� �s�m�a�l�l� �n�u�m�b�e�r� �o�f� �v�a�r�i�a�b�l�e�s�,� �a�s� �f�o�l�l�o�w�s�:� 

�I�.� �C�a�u�s�a�l� �v�a�r�i�a�b�l�e�s� 

�A�.� �M�a�n�a�g�e�r�i�a�l� �l�e�a�d�e�r�s�h�i�p� �b�e�h�a�v�i�o�r� 

�B�.� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�l�i�m�a�t�e� 

�I�i�.� �I�n�t�e�r�v�e�n�i�n�g� �v�a�r�i�a�b�l�e�s� 

�A�.� �S�u�b�o�r�d�i�n�a�t�e� �(�p�e�e�r�)� �l�e�a�d�e�r�s�h�i�p� �b�e�h�a�v�i�o�r� 

�B�.� �G�r�o�u�p� �p�r�o�c�e�s�s�e�s� 

�C�.� �S�a�t�i�s�f�a�c�t�i�o�n� 

�I�I�I�.� �E�n�d�-�r�e�s�u�l�t� �v�a�r�i�a�b�l�e� 

�A�.� �P�e�r�f�o�r�m�a�n�c�e� �o�f� �e�f�f�e�c�t�i�v�e�n�e�s�s� 

�L�i�k�e�r�t� �c�i�t�e�s� �a� �f�o�l�l�o�w�-�t�h�r�o�u�g�h� �e�f�f�e�c�t� �f�o�r� �t�h�e� �t�h�r�e�e� �s�e�t�s� �o�f� 

�v�a�r�i�a�b�l�e�s�.� �M�a�n�a�g�e�m�e�n�t� �c�a�n� �c�o�n�t�r�o�l� �a�n�d� �a�l�t�e�r� �t�h�e� �c�a�u�s�a�l� �v�a�r�i�a�b�l�e�s�,� 

�t�h�u�s� �p�r�o�d�u�c�i�n�g� �c�h�a�n�g�e�s� �i�n� �t�h�e� �i�n�t�e�r�v�e�n�i�n�g� �v�a�r�i�a�b�l�e�s�.� �T�h�e�s�e� �c�h�a�n�g�e�s� �f�o�l�-� 

�l�o�w� �t�h�r�o�u�g�h� �t�o� �t�h�e� �e�n�d�-�r�e�s�u�l�t� �v�a�r�i�a�b�l�e�,� �a�f�f�e�c�t�i�n�g� �p�r�o�d�u�c�t�i�v�i�t�y� �o�r� 

�e�a�r�n�i�n�g�s�.� �B�o�t�h� �f�a�v�o�r�a�b�l�e� �a�n�d� �u�n�f�a�v�o�r�a�b�l�e� �e�f�f�e�c�t�s� �f�o�l�l�o�w� �t�h�r�o�u�g�h� �t�o� 

�t�h�e� �e�n�d�.� 

� � 

�2�7�c�a�p�l�a�n� �a�n�d� �L�a�n�d�e�k�i�c�h�,� �H�u�m�a�n� �R�e�s�o�u�r�c�e� �A�c�c�o�u�n�t�i�n�g�,� �p�.� �3�9�.� 
� 



� � 

�5�0� 

�L�i�k�e�r�t� �a�l�s�o� �s�e�t�s� �f�o�r�t�h� �a� �f�o�u�r� �p�a�r�t� �s�p�e�c�t�r�u�m� �o�f� �p�r�e�v�a�i�l�i�n�g� 

�m�a�n�a�g�e�m�e�n�t� �s�t�y�l�e�s�.� �A�t� �o�n�e� �e�x�t�r�e�m�e� �i�s� �t�h�e� �e�x�p�l�o�i�t�i�v�e�-�a�u�t�h�o�r�i�t�a�t�i�v�e� 

�s�t�y�l�e�.� �T�h�e�n� �c�o�m�e�s� �t�h�e� �b�e�n�e�v�o�l�e�n�t�-�a�u�t�h�o�r�i�t�a�t�i�v�e� �s�t�y�l�e�,� �t�h�e� �c�o�n�s�u�l�t�a�-�~� 

�t�i�v�e� �s�t�y�l�e�,� �a�n�d� �f�i�n�a�l�l�y� �t�h�e� �p�a�r�t�i�c�i�p�a�t�i�v�e� �s�t�y�l�e�.� �L�i�k�e�r�t�' ��s� �b�a�s�i�c� 

�p�r�e�m�i�s�e� �i�s� �t�h�a�t� �t�h�e� �c�l�o�s�e�r� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �i�s� �t�o� �a� �p�a�r�t�i�c�i�p�a�t�i�v�e� 

�s�t�y�l�e� �o�f� �m�a�n�a�g�e�m�e�n�t�,� �t�h�e� �m�o�r�e� �f�a�v�o�r�a�b�l�e� �t�h�e� �e�n�d� �r�e�s�u�l�t� �v�a�r�i�a�b�l�e�s�.� 

�A�c�c�o�u�n�t�i�n�g� �p�r�a�c�t�i�c�e�,� �L�i�k�e�r�t� �c�o�n�t�e�n�d�s�,� �l�e�a�n�s� �t�o�w�a�r�d�s� �a�u�t�h�o�r�i�t�a�-� 

�t�i�v�e� �s�y�s�t�e�m�s� �w�h�e�n� �e�v�a�l�u�a�t�i�n�g� �p�e�r�f�o�r�m�a�n�c�e�.� �F�o�r� �e�x�a�m�p�l�e�,� �p�a�r�t�i�c�i�p�a�t�i�v�e� 

�s�y�s�t�e�m�s� �e�m�p�h�a�s�i�z�e� �i�n�v�e�s�t�m�e�n�t�s� �i�n� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s�.� �A�c�c�o�u�n�t�i�n�g� �p�r�a�c�t�i�c�e� 

�e�x�p�e�n�s�e�s� �t�h�e�s�e� �o�u�t�l�a�y�s�.� �T�h�i�s� �l�e�a�d�s� �t�o� �s�h�o�r�t�-�r�u�n�,� �s�u�b�o�p�t�i�m�a�l� �d�e�c�i�s�i�o�n�-� 

�m�a�k�i�n�g�.� �E�x�p�l�i�c�i�t�l�y� �m�e�a�s�u�r�i�n�g� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �w�o�u�l�d� �r�e�w�a�r�d� �a� �m�a�n�a�g�e�r� 

�f�o�r� �m�o�v�i�n�g� �t�o�w�a�r�d�s� �a� �p�a�r�t�i�c�i�p�a�t�i�v�e� �s�t�y�l�e�.� 

�L�i�k�e�r�t� �u�s�e�s� �a� �s�e�t� �o�f� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �t�o� �m�e�a�s�u�r�e� �b�o�t�h� �t�h�e� �k�e�y� 

�v�a�r�i�a�b�l�e�s� �a�s� �s�p�e�c�i�f�i�e�d�,� �a�n�d� �a�l�s�o� �t�h�e� �m�a�n�a�g�e�r�i�a�l� �s�t�y�l�e� �p�r�e�s�e�n�t� �i�n� �t�h�e� 

�o�r�g�a�n�i�z�a�t�i�o�n�.� �U�s�i�n�g� �t�h�e�s�e� �m�e�a�s�u�r�e�m�e�n�t�s�,� �h�e� �r�e�t�u�r�n�s� �t�o� �h�i�s� �p�r�e�m�i�s�e� 

�t�h�a�t� �c�h�a�n�g�e�s� �i�n� �c�a�u�s�a�l� �v�a�r�i�a�b�l�e�s� �l�e�a�d� �t�o� �c�h�a�n�g�e�s� �i�n� �t�h�e� �i�n�t�e�r�v�e�n�i�n�g� 

�v�a�r�i�a�b�l�e�s�,� �a�n�d� �f�i�n�a�l�l�y�,� �o�v�e�r� �t�i�m�e�,� �a�f�f�e�c�t� �e�n�d� �r�e�s�u�l�t�s�.� �T�h�u�s�,� �c�h�a�n�g�e�s� 

�i�n� �t�h�e� �v�a�l�u�e� �o�f� �a� �f�i�r�m�'�s� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �c�a�n� �b�e� �e�s�t�i�m�a�t�e�d� �i�n� �d�o�l�l�a�r�s� 

�o�n� �t�h�e� �b�a�s�i�s� �o�f� �e�x�p�e�c�t�e�d� �c�h�a�n�g�e�s� �i�n� �t�h�e� �c�a�u�s�a�l� �a�n�d� �i�n�t�e�r�v�e�n�i�n�g� 

�v�a�r�i�a�b�l�e�s�.� �I�n� �l�a�t�e�r� �w�o�r�k�,� �L�i�k�e�r�t� �a�n�d� �o�t�h�e�r�s� �e�x�t�e�n�d�e�d� �t�h�e� �a�b�o�v�e� �t�o� 

�c�o�m�p�u�t�e� �a�s�s�e�t� �v�a�l�u�e�s� �b�y� �u�s�i�n�g� �s�o�p�h�i�s�t�i�c�a�t�e�d� �s�t�a�t�i�s�t�i�c�a�l� �c�o�r�r�e�l�a�t�i�o�n� 

�t�e�c�h�n�i�q�u�e�s�.



�S�i� 

�R�.� �G�.� �B�a�r�r�y� �C�o�r�p�o�r�a�t�i�o�n�.� �#�8� �A� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �a�c�c�o�u�n�t�i�n�g� �s�y�s�t�e�m� 
� � 

�h�a�s� �a�c�t�u�a�l�l�y� �b�e�e�n� �i�m�p�l�e�m�e�n�t�e�d� �a�t� �t�h�e� �R�.� �G�.� �B�a�r�r�y� �C�o�r�p�o�r�a�t�i�o�n� �i�n� �O�h�i�o�.� 

�M�u�c�h� �o�f� �t�h�e� �w�o�r�k� �d�o�n�e� �o�n� �t�h�e� �s�y�s�t�e�m� �w�a�s� �p�e�r�f�o�r�m�e�d� �b�y� �r�e�s�e�a�r�c�h�e�r�s� �f�r�o�m� 

�t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �M�i�c�h�i�g�a�n�,� �i�n�c�l�u�d�i�n�g� �F�l�a�m�h�o�l�t�z� �a�n�d� �L�i�k�e�r�t�.� �O�t�h�e�r�s� 

�i�n�c�l�u�d�e�d� �R�.� �L�e�e� �B�r�u�m�m�e�t� �a�n�d� �W�i�l�l�i�a�m� �P�y�l�e�.� �T�h�e� �i�n�i�t�i�a�l� �r�e�s�e�a�r�c�h� �w�a�s� 

�l�i�m�i�t�e�d� �t�o� �d�e�a�l�i�n�g� �w�i�t�h� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �c�o�s�t�s�.� �A�f�t�e�r� �c�o�n�s�i�d�e�r�i�n�g� �o�t�h�e�r� 

�p�o�s�s�i�b�i�l�i�t�i�e�s�,� �o�u�t�l�a�y� �c�o�s�t� �w�a�s� �d�e�c�i�d�e�d� �u�p�o�n� �f�o�r� �t�h�r�e�e� �r�e�a�s�o�n�s�.� 

�(�1�)� �T�h�e�r�e� �i�s� �n�o� �"�r�e�t�u�r�n �� �i�n�v�o�l�v�e�d�,� �w�h�i�c�h� �w�o�u�l�d� �b�e� �b�e�h�a�v�i�o�r�a�l�l�y� 

�t�h�r�e�a�t�e�n�i�n�g�.� �(�2�)� �O�u�t�l�a�y� �c�o�s�t� �i�s� �m�o�r�e� �o�b�j�e�c�t�i�v�e� �t�h�a�n� �r�e�p�l�a�c�e�m�e�n�t� �c�o�s�t� 

�o�r� �e�c�o�n�o�m�i�c� �v�a�l�u�e�.� �(�3�)� �O�u�t�l�a�y� �c�o�s�t� �i�s� �a�l�s�o� �m�o�r�e� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� 

�c�o�n�v�e�n�t�i�o�n�a�l� �p�r�a�c�t�i�c�e� �t�h�a�n� �o�t�h�e�r� �b�a�s�e�s�.� 

�T�h�e� �o�u�t�l�a�y� �c�o�s�t�s� �w�e�r�e� �c�l�a�s�s�i�f�i�e�d� �i�n�t�o� �s�e�v�e�n� �c�a�t�e�g�o�r�i�e�s�,� �a�s� 

�F�o�l�l�o�w�s�:� 

�1�.� �R�e�c�r�u�i�t�i�n�g� �c�o�s�t�s� 

�2�.� �A�c�q�u�i�s�i�t�i�o�n� �c�o�s�t�s� 

�3�.� �O�r�i�e�n�t�a�t�i�o�n� �c�o�s�t�s� 

�4�,� �T�r�a�i�n�i�n�g� �c�o�s�t�s� 

�5�.� �F�a�m�i�l�i�a�r�i�z�a�t�i�o�n� �c�o�s�t�s� 

�6�.� �I�n�f�o�r�m�a�l� �d�e�v�e�l�o�p�m�e�n�t� �c�o�s�t�s� 

�7�.� �F�o�r�m�a�l� �d�e�v�e�l�o�p�m�e�n�t� �c�o�s�t�s� 

�T�h�e� �a�m�o�r�t�i�z�a�t�i�o�n� �o�f� �t�h�e�s�e� �c�o�s�t�s� �w�a�s� �m�e�a�n�t� �t�o� �s�h�o�w� �e�x�p�i�r�a�t�i�o�n� �o�f� 

�e�x�p�e�c�t�e�d� �b�e�n�e�f�i�t�s�.� �T�w�o� �d�i�f�f�e�r�e�n�t� �a�m�o�r�t�i�z�a�t�i�o�n� �p�e�r�i�o�d�s� �w�e�r�e� �u�s�e�d�.� �F�o�r� 

� � 

�2�8�r�n�i�s� �e�x�p�l�a�n�a�t�i�o�n� �i�s� �t�a�k�e�n� �f�r�o�m� �C�a�p�l�a�n� �a�n�d� �L�a�n�d�e�k�i�c�h�,� 
�C�h�a�p�t�e�r� �7�,� �p�p�.� �8�7�-�1�0�8�.



�5�2� 

�s�o�m�e� �i�n�v�e�s�t�m�e�n�t� �c�o�s�t� �c�a�t�e�g�o�r�i�e�s� �s�u�c�h� �a�s� �r�e�c�r�u�i�t�i�n�g� �a�n�d� �a�c�q�u�i�s�i�t�i�o�n�,� 

�t�h�e� �a�m�o�r�t�i�z�a�t�i�o�n� �p�e�r�i�o�d� �w�a�s� �e�q�u�a�l� �t�o� �t�h�e� �e�x�p�e�c�t�e�d� �w�o�r�k�i�n�g� �p�e�r�i�o�d� �o�f� 

�t�h�e� �e�m�p�l�o�y�e�e�.� �T�h�i�s� �p�e�r�i�o�d� �i�s� �e�q�u�a�l� �t�o� �t�h�e� �m�a�x�i�m�u�m� �w�o�r�k�i�n�g� �l�i�f�e� 

�m�u�l�t�i�p�l�i�e�d� �b�y� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �c�o�n�t�i�n�u�e�d� �t�e�n�u�r�e�.� �T�h�e�s�e� �p�r�o�b�a�b�i�l�i�-� 

�t�i�e�s� �w�e�r�e� �b�a�s�e�d� �o�n� �a�g�e�,� �e�x�i�s�t�i�n�g� �t�e�n�u�r�e�,� �a�n�d� �t�h�e� �l�e�v�e�l� �o�f� �p�o�s�i�t�i�o�n� 

�h�e�l�d� �i�n� �t�h�e� �c�o�m�p�a�n�y�.� �F�o�r� �c�o�s�t�s� �s�u�c�h� �a�s� �o�r�i�e�n�t�a�t�i�o�n� �t�h�a�t� �d�e�c�l�i�n�e� �i�n� 

�u�s�e�f�u�l�n�e�s�s�,� �a� �p�r�e�d�e�t�e�r�m�i�n�e�d� �t�i�m�e� �p�e�r�i�o�d� �w�a�s� �u�s�e�d� �f�o�r� �a�m�o�r�t�i�z�a�t�i�o�n� 

�p�u�r�p�o�s�e�s�.� 

�A�t� �f�i�r�s�t�,� �o�n�l�y� �m�a�n�a�g�e�r�s� �u�s�e�d� �t�h�e� �d�a�t�a�.� �A�n� �a�c�c�o�u�n�t� �w�a�s� �k�e�p�t� 

�o�n� �e�a�c�h� �e�m�p�l�o�y�e�e�.� �I�f� �t�h�e� �e�m�p�l�o�y�e�e� �l�e�f�t�,� �t�h�e� �a�c�c�o�u�n�t� �w�a�s� �w�r�i�t�t�e�n� �o�f�f� 

�a�s� �a� �l�o�s�s�.� �A�t� �a�n�y� �g�i�v�e�n� �t�i�m�e�,� �t�h�e� �c�o�m�p�a�n�y�'�s� �"�n�e�t� �i�n�v�e�s�t�m�e�n�t� �i�n� �h�u�m�a�n� 

�r�e�s�o�u�r�c�e�s�"� �i�s� �t�h�e� �s�u�m�m�a�t�i�o�n� �o�f� �u�n�a�m�o�r�t�i�z�e�d� �e�m�p�l�o�y�e�e� �a�c�c�o�u�n�t� �b�a�l�a�n�c�e�s�.� 

�T�h�e� �l�o�n�g�-�r�u�n� �g�o�a�l� �o�f� �t�h�e� �s�y�s�t�e�m� �i�s� �t�o� �i�n�t�e�g�r�a�t�e� �c�o�s�t� �m�e�a�s�u�r�e�-� 

�m�e�n�t�s� �w�i�t�h� �b�e�h�a�v�i�o�r�a�l� �m�e�a�s�u�r�e�m�e�n�t�s�.� �B�e�c�a�u�s�e� �o�f� �t�h�i�s�,� �b�e�h�a�v�i�o�r�a�l� 

�m�e�a�s�u�r�e�m�e�n�t�s� �h�a�v�e� �b�e�e�n� �t�a�k�e�n� �e�v�e�r�y� �y�e�a�r� �s�i�n�c�e� �t�h�e� �i�n�c�e�p�t�i�o�n� �o�f� �t�h�e� 

�s�y�s�t�e�m� �i�n� �1�9�6�8�.� 

�V�a�l�u�a�t�i�o�n� �B�a�s�e�s� 
� � 

�T�h�e�r�e� �a�r�e� �t�w�o� �i�s�s�u�e�s� �o�f� �H�R�A� �t�h�a�t� �h�a�v�e� �b�e�e�n� �a�l�l�u�d�e�d� �t�o� �e�a�r�l�i�e�r� 

�i�n� �t�h�e� �c�h�a�p�t�e�r�;� �t�h�e�s�e� �i�s�s�u�e�s� �w�i�l�l� �b�e� �d�i�s�c�u�s�s�e�d� �i�n� �m�o�r�e� �d�e�t�a�i�l� �i�n� �t�h�e� 

�n�e�x�t� �t�w�o� �s�e�c�t�i�o�n�s�.� �T�h�i�s� �s�e�c�t�i�o�n� �l�o�o�k�s� �a�t� �t�h�e� �d�i�f�f�e�r�e�n�t� �v�a�l�u�a�t�i�o�n� 

�b�a�s�e�s� �t�h�a�t� �c�a�n� �b�e� �u�s�e�d� �f�o�r� �p�u�t�t�i�n�g� �a� �d�o�l�l�a�r� �f�i�g�u�r�e� �o�n� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s�.� 

�T�h�e� �n�e�x�t� �s�e�c�t�i�o�n� �i�s� �o�n� �t�h�e� �b�e�h�a�v�i�o�r�a�l� �a�s�p�e�c�t�s� �o�f� �H�R�A�.� 

�I�f� �v�a�l�u�e�d� �u�s�i�n�g� �c�o�n�v�e�n�t�i�o�n�a�l� �a�c�c�o�u�n�t�i�n�g� �p�r�a�c�t�i�c�e�s�,� �h�u�m�a�n� 

�r�e�s�o�u�r�c�e�s� �w�o�u�l�d� �b�e� �p�u�t� �o�n� �t�h�e� �f�i�n�a�n�c�i�a�l� �s�t�a�t�e�m�e�n�t�s� �a�t� �a�c�q�u�i�s�i�t�i�o�n



�5�3� 

�c�o�s�t�.� �A�r�g�u�m�e�n�t�s� �h�a�v�e� �b�e�e�n� �o�f�f�e�r�e�d� �t�h�a�t� �a� �d�i�f�f�e�r�e�n�t� �b�a�s�e�,� �s�u�c�h� �a�s� 

�c�u�r�r�e�n�t� �o�r� �r�e�p�l�a�c�e�m�e�n�t� �c�o�s�t�,� �w�o�u�l�d� �b�e� �a�n� �i�m�p�r�o�v�e�m�e�n�t� �o�v�e�r� �a�c�q�u�i�s�i�t�i�o�n� 

�c�o�s�t�.� �T�h�e�s�e� �a�r�g�u�m�e�n�t�s� �d�o� �n�o�t� �d�i�f�f�e�r� �s�i�g�n�i�f�i�c�a�n�t�l�y� �f�r�o�m� �t�h�e� �w�e�l�l�-� 

�k�n�o�w�n� �d�i�s�c�u�s�s�i�o�n�s� �b�y� �d�i�f�f�e�r�e�n�t� �a�u�t�h�o�r�s� �o�n� �h�i�s�t�o�r�i�c�a�l� �c�o�s�t� �v�e�r�s�u�s� 

�r�e�p�l�a�c�e�m�e�n�t� �c�o�s�t�,� �e�t�c�.� �S�o�m�e� �o�f� �t�h�e� �d�i�f�f�e�r�e�n�t� �v�a�l�u�a�t�i�o�n� �b�a�s�e�s� �w�i�l�l� 

�b�e� �c�o�v�e�r�e�d� �b�r�i�e�f�l�y� �b�e�l�o�w�.� 

�A�c�q�u�i�s�i�t�i�o�n� �(�h�i�s�t�o�r�i�c�a�l�)� �c�o�s�t�.� �F�o�r� �t�h�e� �m�o�s�t� �p�a�r�t� �t�h�e� �R�.� �G�.� 
� � 

�B�a�r�r�y� �C�o�r�p�o�r�a�t�i�o�n� �H�R�A� �s�y�s�t�e�m� �c�a�p�i�t�a�l�i�z�e�d� �o�u�t�l�a�y� �c�o�s�t�s�.� �T�h�e�s�e� �o�u�t�l�a�y� 

�c�o�s�t�s� �w�e�r�e� �h�i�s�t�o�r�i�c�a�l� �c�o�s�t�s� �i�n�c�u�r�r�e�d� �b�y� �t�h�e� �c�o�m�p�a�n�y�.� �B�r�u�m�m�e�t� �s�t�a�t�e�s� 

�t�h�a�t� �"�t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �a�n� �o�u�t�l�a�y� �c�o�s�t� �s�y�s�t�e�m� �f�o�r� �h�u�m�a�n� �r�e�s�o�u�r�c�e� 

�a�c�c�o�u�n�t�i�n�g� �s�h�o�u�l�d� �b�e� �v�i�e�w�e�d� �a�s� �a� �f�i�r�s�t� �s�t�e�p� �o�r� �t�h�e� �p�r�o�v�i�d�i�n�g� �o�f� �a�n� 

�i�m�p�o�r�t�a�n�t� �f�i�r�s�t� �i�n�s�t�a�l�l�m�e�n�t� �o�f� �a� �u�s�e�f�u�l� �s�e�t� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �i�n�f�o�r�m�a�-� 

�t�i�o�n�.�"�2�9� �S�u�c�h� �a� �v�a�l�u�a�t�i�o�n� �c�o�u�l�d� �b�e� �u�s�e�d� �t�o� �p�r�o�v�i�d�e� �a� �b�a�s�e� �f�o�r� �m�e�a�s�u�r�e�-� 

�m�e�n�t� �o�f� �t�h�e� �c�o�m�p�a�n�y�'�s� �r�e�t�u�r�n� �o�n� �i�n�v�e�s�t�m�e�n�t� �i�n� �i�t�s� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s�.� 

�T�h�i�s� �w�o�u�l�d� �a�t� �l�e�a�s�t� �d�r�a�w� �a�t�t�e�n�t�i�o�n� �t�o� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �t�h�e�s�e� �a�s�s�e�t�s�.� 

�A� �h�i�s�t�o�r�i�c�a�l� �c�o�s�t� �b�a�s�e� �i�s� �r�e�c�o�g�n�i�z�e�d� �a�n�d� �u�n�d�e�r�s�t�o�o�d� �b�y� �m�a�n�a�g�e�m�e�n�t�,� 

�a�n�d� �c�a�n� �b�e� �r�e�a�s�o�n�a�b�l�y� �o�b�j�e�c�t�i�v�e�.�2�°� 

�R�e�p�l�a�c�e�m�e�n�t� �c�o�s�t�.� �A�l�t�h�o�u�g�h� �B�r�u�m�m�e�t� �f�e�l�t� �t�h�a�t� �a�n� �o�u�t�l�a�y� 
� � 

�(�h�i�s�t�o�r�i�c�a�l�)� �c�o�s�t� �s�y�s�t�e�m� �w�a�s� �a� �n�e�e�d�e�d� �f�i�r�s�t� �s�t�e�p�,� �h�e� �g�o�e�s� �o�n� �t�o� �s�a�y� 

�t�h�a�t� �r�e�p�l�a�c�e�m�e�n�t� �c�o�s�t� �d�a�t�a� �s�h�o�u�l�d� �b�e� �d�e�v�e�l�o�p�e�d� �f�o�r� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s�,� 

� � 

�"�B�r�u�m�m�e�t� �,� �"�A�c�c�o�u�n�t�i�n�g� �f�o�r� �H�u�m�a�n� �R�e�s�o�u�r�c�e�s�,�"� �p�.� �5�5�2�.� 

�3�0� �p�m�e�r�i�c�a�n� �A�c�c�o�u�n�t�i�n�g� �A�s�s�o�c�i�a�t�i�o�n�,� �"�R�e�p�o�r�t� �o�f� �t�h�e� �C�o�m�m�i�t�t�e�e� 
�o�n� �A�c�c�o�u�n�t�i�n�g�,�"� �p�.� �1�7�1�.



�5�4� 

�a�n�d� �t�h�a�t� �t�h�e�s�e� �d�a�t�a� �w�o�u�l�d� �b�e� �p�a�r�t�i�c�u�l�a�r�l�y� �u�s�e�f�u�l� �f�o�r� �p�l�a�n�n�i�n�g� �a�n�d� 

 ��c�a�p�i�t�a�l� �b�u�d�g�e�t�i�n�g�.� �+� �F�l�a�m�h�o�l�t�z� �a�t�t�e�m�p�t�s� �t�o� �m�e�a�s�u�r�e� �p�o�s�i�t�i�o�n�a�l� �r�e�~� 

�p�l�a�c�e�m�e�n�t� �c�o�s�t�s�,� �s�t�a�t�i�n�g� �t�h�a�t� �t�h�e� �m�a�n�a�g�e�r� �i�s� �t�h�e� �p�r�i�m�a�r�y� �i�n�t�e�n�d�e�d� 

�u�s�e�r� �o�f� �s�u�c�h� �i�n�f�o�r�m�a�t�i�o�n�.�2�*� �I�t� �s�e�e�m�s� �t�o� �b�e� �w�i�d�e�l�y� �b�e�l�i�e�v�e�d� �t�h�a�t� �r�e�-� 

�p�l�a�c�e�m�e�n�t� �c�o�s�t� �o�f� �a�n�y� �a�s�s�e�t� �i�s� �a� �m�o�r�e� �r�e�l�e�v�a�n�t� �a�n�d� �u�s�e�f�u�l� �t�o�o�l� �f�o�r� 

�m�a�n�a�g�e�r�i�a�l� �p�u�r�p�o�s�e�s� �t�h�a�n� �h�i�s�t�o�r�i�c�a�l� �c�o�s�t�.� �H�o�w�e�v�e�r�,� �t�h�e� �p�r�o�b�l�e�m� �o�f� 

�i�n�c�r�e�a�s�e�d� �s�u�b�j�e�c�t�i�v�i�t�y� �i�s�t�h�e� �p�r�i�m�a�r�y� �o�b�j�e�c�t�i�o�n� �t�o� �t�h�e� �u�s�e� �o�f� �r�e�p�l�a�c�e�-� 

�m�e�n�t� �c�o�s�t�.� �A�s� �s�t�a�t�e�d� �b�y� �B�a�n�n�e�r� �a�n�d� �B�a�k�e�r�,� �"�s�u�b�s�t�i�t�u�t�i�n�g� �r�e�p�l�a�c�e�m�e�n�t� 

�c�o�s�t� �f�o�r� �a�c�t�u�a�l� �c�o�s�t� �a�p�p�e�a�r�s� �t�o� �d�o� �l�i�t�t�l�e� �m�o�r�e� �t�h�a�n� �u�p�d�a�t�e� �t�h�e� �v�a�l�u�a�-� 

�t�i�o�n�,� �a�t� �t�h�e� �e�x�p�e�n�s�e� �o�f� �i�m�p�o�r�t�i�n�g� �c�o�n�s�i�d�e�r�a�b�l�y� �m�o�r�e� �s�u�b�j�e�c�t�i�v�i�t�y� �i�n�t�o� 

�t�h�e� �m�e�a�s�u�r�e�.�"�2� 

�O�p�p�o�r�t�u�n�i�t�y� �c�o�s�t�.� �T�h�e� �m�o�d�e�l� �o�f� �H�e�k�i�m�i�a�n� �a�n�d� �J�o�n�e�s� �i�s� �a�n� 
� � 

�a�t�t�e�m�p�t� �a�t� �a� �v�a�l�u�a�t�i�o�n� �b�a�s�e� �t�h�a�t� �i�s� �c�l�o�s�e�l�y� �r�e�l�a�t�e�d� �t�o� �t�h�e� �c�o�n�c�e�p�t� �o�f� 

�o�p�p�o�r�t�u�n�i�t�y� �c�o�s�t�.� �T�h�e� �a�u�t�h�o�r�s� �s�e�e� �t�h�e� �m�o�d�e�l� �a�s� �a�n� �i�m�p�r�o�v�e�m�e�n�t� �o�v�e�r� 

�3�4� �r�e�p�l�a�c�e�m�e�n�t� �c�o�s�t�,� �p�a�r�t�i�c�u�l�a�r�l�y� �i�n� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �a�l�l�o�c�a�t�i�o�n�.� 

� � 

�3�1�3� �r�u�m�m�e�t�,� �"�A�c�c�o�u�n�t�i�n�g� �f�o�r� �H�u�m�a�n� �R�e�s�o�u�r�c�e�s�,�"� �p�.� �5�5�2�.� 

�3�2�f�r�i�c� �F�l�a�m�h�o�l�t�z�,� �"�H�u�m�a�n� �R�e�s�o�u�r�c�e� �A�c�c�o�u�n�t�i�n�g�:� �M�e�a�s�u�r�i�n�g� 
�P�o�s�i�t�i�o�n�a�l� �R�e�p�l�a�c�e�m�e�n�t� �C�o�s�t�, �� �H�u�m�a�n� �R�e�s�o�u�r�c�e� �M�a�n�a�g�e�m�e�n�t�,� �G�r�a�d�u�a�t�e� 
�S�c�h�o�o�l� �o�f� �B�u�s�i�n�e�s�s� �A�d�m�i�n�i�s�t�r�a�t�i�o�n�,� �U�n�i�v�e�r�s�i�t�y� �o�f� �M�i�c�h�i�g�a�n� �(�S�p�r�i�n�g� 
�1�9�7�3�)�,� �p�p�.� �8�-�1�6�.� 

� � 

�3�3�p�,� �B�a�n�n�e�r� �a�n�d� �G�.� �B�a�k�e�r�,�  ��H�u�m�a�n� �R�e�s�o�u�r�c�e� �A�c�c�o�u�n�t�i�n�g�:� �A� 
�C�r�i�t�i�c�a�l� �V�i�e�w�,�"� �M�S�U� �B�u�s�i�n�e�s�s� �T�o�p�i�c�s� �2�1� �(�A�u�t�u�m�n� �1�9�7�3�)� �:�4�5�-�5�2�.� � � 

�3�4�u�e�k�i�m�i�a�n� �a�n�d� �J�o�n�e�s�,� �"�P�u�t� �P�e�o�p�l�e� �o�n� �Y�o�u�r� �B�a�l�a�n�c�e� �S�h�e�e�t�,�"� 
�p�.� �1�0�8�,



�5�5� 

�E�l�o�v�i�t�z� �s�t�a�t�e�s� �t�h�a�t� �t�h�e� �a�p�p�r�o�a�c�h� �i�s� �"�.� �.� �.� �s�o� �a�r�t�i�f�i�c�i�a�l� �a�s� �t�o� �i�m�p�a�i�r� 

�i�t�s� �e�f�f�e�c�t�i�v�e�n�e�s�s�.�"�3�°� 

�E�c�o�n�o�m�i�c� �v�a�l�u�e�.� �T�h�e� �e�c�o�n�o�m�i�c� �v�a�l�u�a�t�i�o�n� �o�f� �a�n� �a�s�s�e�t� �i�m�p�l�i�e�s� 

�t�h�a�t� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �a�s�s�e�t� �i�s� �e�q�u�a�l� �t�o� �t�h�e� �p�r�e�s�e�n�t� �v�a�l�u�e� �o�f� �i�t�s� 

�e�s�t�i�m�a�t�e�d� �f�u�t�u�r�e� �b�e�n�e�f�i�t�s�.� �H�e�n�c�e�,� �t�h�e� �t�i�m�i�n�g� �a�n�d� �a�m�o�u�n�t� �o�f� �t�h�e� �f�u�t�u�r�e� 

�s�e�r�v�i�c�e�s� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �a�s�s�e�t� �h�a�v�e� �t�o� �b�e� �e�s�t�i�m�a�t�e�d�,� �a�n�d� �t�h�e�n� �t�h�e� 

�p�r�e�s�e�n�t� �v�a�l�u�e� �o�f� �a�l�l� �o�f� �t�h�e�s�e� �s�e�r�v�i�c�e�s� �c�o�m�p�u�t�e�d�.� �S�e�v�e�r�a�l� �o�f� �t�h�e� 

�t�e�c�h�n�i�q�u�e�s� �i�n� �t�h�e� �m�o�d�e�l�s� �d�i�s�c�u�s�s�e�d� �e�a�r�l�i�e�r� �a�r�e� �a�t�t�e�m�p�t�s� �a�t� �e�c�o�n�o�m�i�c� 

�v�a�l�u�a�t�i�o�n�s�.� �L�e�v� �a�n�d� �S�c�h�w�a�r�t�z� �u�s�e� �f�u�t�u�r�e� �s�a�l�a�r�i�e�s� �a�s� �t�h�e� �p�r�i�c�e� �f�o�r� 

�f�u�t�u�r�e� �s�e�r�v�i�c�e�s� �a�n�d� �d�i�s�c�o�u�n�t� �t�h�e� �s�a�l�a�r�i�e�s� �a�s� �a� �t�y�p�e� �o�f� �s�u�r�r�o�g�a�t�e� 

�m�e�a�s�u�r�e�.� �F�l�a�m�h�o�l�t�z� �a�n�d� �J�a�g�e�i� �a�n�d� �L�a�u� �u�s�e� �M�a�r�k�o�v�i�a�n� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� 

�f�u�t�u�r�e� �m�o�v�e�m�e�n�t�s� �a�s� �a� �b�a�s�i�s� �f�o�r� �m�e�a�s�u�r�i�n�g� �s�e�r�v�i�c�e�s�.� �E�v�e�n� �t�h�e� �U�n�p�u�r�-� 

�c�h�a�s�e�d� �G�o�o�d�w�i�l�l� �M�e�t�h�o�d� �o�f� �H�e�r�m�a�n�s�o�n� �i�s� �a�n� �i�n�d�i�r�e�c�t� �m�e�t�h�o�d� �o�f� �d�e�t�e�r�-� 

�m�i�n�i�n�g� �e�c�o�n�o�m�i�c� �v�a�l�u�e�.� �S�t�i�l�l� �a�n�o�t�h�e�r� �v�a�l�u�a�t�i�o�n� �t�e�c�h�n�i�q�u�e� �i�s� �t�h�e� �u�s�e� 

�o�f� �s�o�c�i�a�l�-�p�s�y�c�h�o�l�o�g�i�c�a�l� �m�e�a�s�u�r�e�m�e�n�t�s� �b�y� �L�i�k�e�r�t�.� 

�B�e�h�a�v�i�o�r�a�l� �A�s�p�e�c�t�s� �o�f� �H�R�A� 
� � 

�T�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �a� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �a�c�c�o�u�n�t�i�n�g� �s�y�s�t�e�m� 

�d�e�f�i�n�i�t�e�l�y� �h�a�s� �b�e�h�a�v�i�o�r�a�l� �c�o�n�n�o�t�a�t�i�o�n�s� �i�n� �a�t� �l�e�a�s�t� �t�w�o� �a�r�e�a�s�,� �T�h�e� 

�f�i�r�s�t� �a�r�e�a� �i�s� �t�h�e� �e�f�f�e�c�t� �o�f� �H�R�A� �o�n� �t�h�o�s�e� �w�h�o� �u�s�e� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �f�o�r� 

�d�e�c�i�s�i�o�n�-�m�a�k�i�n�g�.� �T�h�e� �a�s�s�u�m�p�t�i�o�n�,� �a�s� �s�t�a�t�e�d� �e�a�r�l�i�e�r�,� �i�s� �t�h�a�t� �m�a�n�a�g�e�r�s� 

�w�i�l�l� �a�c�t�u�a�l�l�y� �u�s�e� �t�h�e�s�e� �d�a�t�a� �i�n� �d�e�c�i�s�i�o�n�-�m�a�k�i�n�g� �s�i�t�u�a�t�i�o�n�s�.� �T�h�u�s�,� �H�R�A� 

� � 

�3� �>�n�a�v�i�d� �E�l�o�v�i�t�z�,� �"�F�r�o�m� �t�h�e� �T�h�o�u�g�h�t�f�u�l� �B�u�s�i�n�e�s�s�m�a�n�,�"� �H�a�r�v�a�r�d� 
�B�u�s�i�n�e�s�s� �R�e�v�i�e�w� �(�M�a�y�-�J�u�n�e� �1�9�6�7�)�,� �p�.� �5�9�.� 
� 



�5�6� 

�i�n�f�l�u�e�n�c�e�s� �m�a�n�a�g�e�r�i�a�l� �b�e�h�a�v�i�o�r� �b�y� �i�n�f�l�u�e�n�c�i�n�g� �d�e�c�i�s�i�o�n�s�.� �T�h�e�s�e� 

�d�e�c�i�s�i�o�n�s� �a�r�e� �o�f� �t�w�o� �b�a�s�i�c� �t�y�p�e�s�.� �D�e�c�i�s�i�o�n�s� �w�i�l�l� �b�e� �m�a�d�e� �t�h�a�t� �w�i�l�l� 

�d�e�a�l� �m�o�r�e� �e�x�p�l�i�c�i�t�l�y� �w�i�t�h� �p�e�o�p�l�e� �a�s� �r�e�s�o�u�r�c�e�s� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�,� �a�n�d� 
� � 

�m�a�n�a�g�e�r�s� �m�a�y� �b�e�t�t�e�r� �r�e�a�l�i�z�e� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �d�e�c�i�s�i�o�n�s� �r�e�l�a�t�i�n�g� �t�o� 

�t�h�e�s�e� �r�e�s�o�u�r�c�e�s�.� �T�h�e� �s�e�c�o�n�d� �t�y�p�e� �o�f� �d�e�c�i�s�i�o�n� �t�h�a�t� �m�a�y� �b�e� �a�f�f�e�c�t�e�d� 

�w�o�u�l�d� �b�e� �t�h�o�s�e� �d�e�c�i�s�i�o�n�s� �t�h�a�t� �d�e�a�l� �w�i�t�h� �p�e�o�p�l�e� �a�s� �p�e�o�p�l�e�,� �W�r�i�g�h�t� 
� � 

�f�e�e�l�s� �t�h�a�t� �j�u�s�t� �b�y� �c�a�p�i�t�a�l�i�z�i�n�g� �i�n�v�e�s�t�m�e�n�t�s� �i�n� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s�,� 

�m�a�n�a�g�e�r�i�a�l� �b�e�h�a�v�i�o�r� �w�i�l�l� �b�e� �a�l�t�e�r�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y�.� �H�e� �s�t�a�t�e�s�,� �"�I�t� 

�i�s� �a�p�p�a�r�e�n�t� �t�h�a�t� �t�h�i�s� �r�e�c�o�n�c�e�p�t�u�a�l�i�z�a�t�i�o�n� �o�f� �t�h�e� �o�n�l�y� �v�i�t�a�l� �f�a�c�t�o�r� 

�o�f� �p�r�o�d�u�c�t�i�o�n� �w�i�l�l� �h�a�v�e� �a� �p�r�o�f�o�u�n�d� �i�m�p�a�c�t� �o�n� �t�h�e� �w�a�y� �m�a�n�a�g�e�r�s� 

�m�a�n�a�g�e�.� �"�3�6� �L�i�k�e�r�t� �e�m�p�h�a�s�i�z�e�s� �t�h�e� �p�o�s�i�t�i�v�e� �e�f�f�e�c�t� �o�f� �t�h�i�s� �b�e�h�a�v�i�o�r� 

�c�h�a�n�g�e�:� 

�.� �»� �»� �b�u�t� �w�h�e�n� �c�u�r�r�e�n�t� �f�i�n�a�n�c�i�a�l� �r�e�p�o�r�t�s� �a�r�e� �a�c�c�o�m�p�a�n�i�e�d� 
�b�y� �d�o�l�l�a�r� �e�s�t�i�m�a�t�e�s� �o�f� �t�h�e� �c�h�a�n�g�e� �i�n� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �h�u�m�a�n� 
�o�r�g�a�n�i�z�a�t�i�o�n� �f�o�r� �t�h�e� �s�a�m�e� �r�e�p�o�r�t�i�n�g� �p�e�r�i�o�d�,� �t�h�e� �k�i�n�d� �o�f� �m�a�n�a�g�e�-� 
�m�e�n�t� �t�h�a�t� �b�u�i�l�d�s� �m�o�r�e� �p�r�o�d�u�c�t�i�v�e� �h�u�m�a�n� �o�r�g�a�n�i�z�a�t�i�o�n�s� �w�i�l�l� �b�e�.� 
�f�o�s�t�e�r�e�d�,� �b�e�c�a�u�s�e� �s�u�c�h� �m�a�n�a�g�e�m�e�n�t� �c�r�e�a�t�e�s� �t�h�e� �w�i�l�l� �t�o� �w�o�r�k� 
�a�n�d� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e� �c�o�n�t�r�i�b�u�t�e�s� �t�o� �e�m�p�l�o�y�e�e� �h�e�a�l�t�h� �a�n�d� 
�s�a�t�i�s�f�a�c�t�i�o�n�.�3�/� 

�U�n�f�o�r�t�u�n�a�t�e�l�y�,� �l�i�t�t�l�e� �w�o�r�k� �h�a�s� �b�e�e�n� �d�o�n�e� �t�o� �s�h�o�w� �j�u�s�t� �h�o�w� �s�i�g�n�i�f�i�c�a�n�t� 

�t�h�e� �e�f�f�e�c�t�s� �o�n� �d�e�c�i�s�i�o�n�-�m�a�k�i�n�g� �w�o�u�l�d� �b�e� �i�f� �H�R�A� �w�e�r�e� �i�m�p�l�e�m�e�n�t�e�d�.� �T�h�e� 

�r�e�p�o�r�t�i�n�g� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �i�n�f�o�r�m�a�t�i�o�n� �c�o�u�l�d� �a�f�f�e�c�t� �d�e�c�i�s�i�o�n�s� �o�t�h�e�r� 

�t�h�a�n� �t�h�o�s�e� �b�y� �m�a�n�a�g�e�r�s�.� �E�l�i�a�s� �d�i�d� �a� �s�t�u�d�y� �o�f� �H�R�A� �d�a�t�a� �a�n�d� �i�t�s� �e�f�f�e�c�t�s� 

� � 

�3�6�R�o�b�e�r�t� �W�r�i�g�h�t�,�  ��M�a�n�a�g�i�n�g� �M�a�n� �a�s� �a� �C�a�p�i�t�a�l� �A�s�s�e�t�,�"� �P�e�r�s�o�n�n�e�l� 
�J�o�u�r�n�a�l�,� �A�p�r�i�l� �1�9�7�0�,� �p�.� �2�9�0�.� 

�3�7�R�e�n�s�i�s� �L�i�k�e�r�t�,�  ��H�u�m�a�n� �R�e�s�o�u�r�c�e� �A�c�c�o�u�n�t�i�n�g�:� �B�u�i�l�d�i�n�g� �a�n�d� 
�A�s�s�e�s�s�i�n�g� �P�r�o�d�u�c�t�i�v�e� �O�r�g�a�n�i�z�a�t�i�o�n�s�, �� �P�e�r�s�o�n�n�e�l�,� �M�a�y� �1�9�7�3�,� �p�.� �8�.



�o�n� �t�h�e� �i�n�v�e�s�t�m�e�n�t� �d�e�c�i�s�i�o�n�,� �H�e� �f�o�u�n�d� �t�h�a�t� �t�h�e�r�e� �w�a�s� �a�n� �e�f�f�e�c�t� �o�n� �s�o�m�e� 

�p�e�o�p�l�e�,� �b�u�t� �h�i�s� �s�t�u�d�y� �w�a�s� �n�o�t� �c�o�n�c�l�u�s�i�v�e� �.�2�8� 

�T�h�e� �s�e�c�o�n�d� �a�r�e�a� �o�f� �b�e�h�a�v�i�o�r�a�l� �c�o�n�s�i�d�e�r�a�t�i�o�n�s� �i�s� �h�o�w� �t�h�o�s�e� �w�h�o� 

�a�r�e� �m�e�a�s�u�r�e�d� �b�y� �t�h�e� �H�R�A� �s�y�s�t�e�m� �m�i�g�h�t� �r�e�a�c�t�.� �H�o�w� �w�i�l�l� �t�h�e� �e�m�p�l�o�y�e�e�s� 

�f�e�e�l� �a�b�o�u�t� �h�a�v�i�n�g� �a� �d�o�l�l�a�r� �v�a�l�u�e� �p�u�t� �o�n� �t�h�e�m� �(�o�r� �t�h�e�i�r� �f�u�t�u�r�e� �s�e�r�-� 

�v�i�c�e�s�)�?� �R�e�s�e�a�r�c�h� �d�o�n�e� �i�n� �t�h�e� �a�r�e�a� �o�f� �b�u�d�g�e�t�i�n�g� �h�a�s� �s�h�o�w�n� �t�h�a�t� �a�c�-� 

�c�o�u�n�t�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �c�a�n� �h�a�v�e� �a�n� �e�f�f�e�c�t� �o�n� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �w�o�r�k�e�r�s�.� 

�M�o�d�e�r�n� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �t�h�e�o�r�y� �s�t�r�e�s�s�e�s� �t�h�a�t� �m�o�n�e�y� �i�s� �n�o�t� �t�h�e� �s�o�l�e� 

�m�o�t�i�v�a�t�o�r� �o�f� �p�e�o�p�l�e�.� �A�c�c�o�r�d�i�n�g� �t�o� �L�a�n�d�e�k�i�c�h� �a�n�d� �C�a�p�l�a�n�,� �"�h�i�g�h� �l�e�v�e�l�s� 

�o�f� �m�o�t�i�v�a�t�i�o�n� �a�n�d� �g�o�a�l� �c�o�n�g�r�u�e�n�c�e� �c�a�n� �b�e� �a�c�h�i�e�v�e�d� �o�n�l�y� �i�f� �a�n� �o�r�g�a�n�i�z�a�-� 

�t�i�o�n� �i�s� �a�b�l�e� �t�o� �m�e�e�t� �t�h�e� �s�o�c�i�a�l� �a�n�d� �p�s�y�c�h�o�l�o�g�i�c�a�l� �n�e�e�d�s� �o�f� �i�t�s� �p�e�o�p�l�e�.� 

�T�h�e�s�e� �n�e�e�d�s� �i�n�c�l�u�d�e� �s�e�l�f�-�e�s�t�e�e�m�,� �r�e�c�o�g�n�i�t�i�o�n�,� �a�n�d� �a� �s�e�n�s�e� �o�f� �a�c�h�i�e�v�e�-� 

�m�e�n�t� �"�>�?� �I�f� �h�a�v�i�n�g� �a� �d�o�l�l�a�r� �v�a�l�u�e� �p�u�t� �o�n� �t�h�e�m�,� �o�r� �i�f� �d�e�c�i�s�i�o�n�s� �m�a�d�e� 

�b�y� �m�a�n�a�g�e�m�e�n�t� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �t�h�e�s�e� �d�o�l�l�a�r� �v�a�l�u�e�s� �h�a�s� �a�n� �e�f�f�e�c�t� �o�n� 

�e�m�p�l�o�y�e�e� �p�r�o�d�u�c�t�i�v�i�t�y�,� �b�e�h�a�v�i�o�r� �h�a�s� �c�e�r�t�a�i�n�l�y� �b�e�e�n� �a�l�t�e�r�e�d� �a�n�d� �t�h�i�s� 

�a�s�p�e�c�t� �o�f� �H�R�A� �m�u�s�t� �b�e� �s�t�u�d�i�e�d�.� �F�i�n�a�l�l�y�,� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �s�u�c�h� �a� 

�p�o�s�s�i�b�i�l�i�t�y� �w�a�s� �e�x�p�r�e�s�s�e�d� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�t�a�t�e�m�e�n�t� �m�a�d�e� �b�y� �a�n� 

�e�m�p�l�o�y�e�e� �t�o� �B�r�u�m�m�e�t�,� �"�I� �w�o�u�l�d� �n�o�t� �m�i�n�d� �b�e�i�n�g� �d�e�p�r�e�c�i�a�t�e�d� �i�f� �I� �r�e�a�l�l�y� 

�t�h�o�u�g�h�t� �I� �w�a�s� �a�p�p�r�e�c�i�a�t�e�d�,� �"�4�0� 

� � 

�3�8�y�a�b�i�l� �E�l�i�a�s�,� �"�T�h�e� �E�f�f�e�c�t�s� �o�f� �H�u�m�a�n� �A�s�s�e�t� �S�t�a�t�e�m�e�n�t�s� �o�n� �t�h�e� 
�I�n�v�e�s�t�m�e�n�t� �D�e�c�i�s�i�o�n�:� �A�n� �E�x�p�e�r�i�m�e�n�t�,�"� �E�m�p�i�r�i�c�a�l� �R�e�s�e�a�r�c�h� �i�n� �A�c�c�o�u�n�t�i�n�g�,� 
�S�e�l�e�c�t�e�d� �S�t�u�d�i�e�s�,� �1�9�7�2�,� �S�u�p�p�l�e�m�e�n�t� �t�o� �J�o�u�r�n�a�l� �o�f� �A�c�c�o�u�n�t�i�n�g� �R�e�s�e�a�r�c�h�,� 
�V�o�l�.� �1�0�,� �p�p�.� �2�1�5�-�2�3�3�.� 

�3�9� 

� � 

� � � � 

�C�a�p�l�a�n� �a�n�d� �L�a�n�d�e�k�i�c�h�,� �H�u�m�a�n� �R�e�s�o�u�r�c�e� �A�c�c�o�u�n�t�i�n�g�,� �p�p�.� �6�-�7�.� 
� � 

�O�p� �e�u�m�m�e�t�,� �"�A�c�c�o�u�n�t�i�n�g� �f�o�r� �H�u�m�a�n� �R�e�s�o�u�r�c�e�s�,�"� �p�.� �5�4�9�.



�5�8� 

�S�u�m�m�a�r�y� 

�T�h�i�s� �c�h�a�p�t�e�r� �h�a�s� �b�e�e�n� �a� �s�u�r�v�e�y� �o�f� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �o�n� �h�u�m�a�n� 

�r�e�s�o�u�r�c�e� �a�c�c�o�u�n�t�i�n�g�.� �B�e�n�e�f�i�t�s� �o�f� �H�R�A� �i�n�c�l�u�d�e� �e�n�h�a�n�c�e�d� �d�e�c�i�s�i�o�n�-� 

�m�a�k�i�n�g� �i�n� �b�o�t�h� �p�l�a�n�n�i�n�g� �a�n�d� �c�o�n�t�r�o�l� �i�n� �a� �c�o�m�p�a�n�y�.� �A�p�p�r�a�i�s�a�l�s� �a�n�d� 

�p�r�e�d�i�c�t�i�o�n�s� �b�y� �o�u�t�s�i�d�e�r�s� �(�c�r�e�d�i�t�o�r�s�,� �i�n�v�e�s�t�o�r�s�)� �c�o�u�l�d� �a�l�s�o� �b�e� �i�m�-�~� 

�p�r�o�v�e�d�,� �A� �s�y�s�t�e�m� �o�f� �H�R�A� �c�o�u�l�d� �a�l�s�o� �h�a�v�e� �s�o�c�i�a�l� �b�e�n�e�f�i�t�s� �b�e�c�a�u�s�e� �o�f� 

�i�n�c�r�e�a�s�e�d� �c�o�m�p�a�r�a�b�i�l�i�t�y� �a�m�o�n�g� �f�i�n�a�n�c�i�a�l� �s�t�a�t�e�m�e�n�t�s� �o�f� �d�i�f�f�e�r�e�n�t� 

�c�o�m�p�a�n�i�e�s�,� �T�h�i�s� �p�e�r�m�i�t�s� �b�e�t�t�e�r� �a�l�l�o�c�a�t�i�o�n� �a�n�d� �m�o�r�e� �e�f�f�i�c�i�e�n�t� �u�t�i�l�i�z�a�-� 

�t�i�o�n� �o�f� �r�e�s�o�u�r�c�e�s� �i�n� �t�h�e� �e�c�o�n�o�m�y�.� �O�b�j�e�c�t�i�o�n�s� �t�o� �H�R�A� �r�a�n�g�e� �f�r�o�m� 

�c�u�l�t�u�r�a�l� �o�b�j�e�c�t�i�o�n�s� �(�p�l�a�c�i�n�g� �a� �d�o�l�l�a�r� �v�a�l�u�e� �o�n� �p�e�o�p�l�e�)� �t�o� �a�c�c�o�u�n�t�i�n�g� 

�o�b�j�e�c�t�i�o�n�s� �(�m�e�a�s�u�r�e�m�e�n�t� �p�r�o�b�l�e�m�s�,� �o�b�j�e�c�t�i�v�i�t�y�,� �a�n�d� �c�o�n�s�e�r�v�a�t�i�s�m�)� �t�o� 

�p�r�a�c�t�i�c�a�l� �o�b�j�e�c�t�i�o�n�s� �(�t�h�e� �m�a�g�n�i�t�u�d�e� �o�f� �t�h�e� �t�a�s�k�)�.� 

�S�e�v�e�n� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �m�e�a�s�u�r�e�m�e�n�t� �m�o�d�e�l�s� �a�r�e� �m�e�n�t�i�o�n�e�d� �i�n� �t�h�e� 

�c�h�a�p�t�e�r�.� �T�h�e�s�e� �m�o�d�e�l�s� �u�s�e�d� �s�u�c�h� �v�a�l�u�a�t�i�o�n� �b�a�s�e�s� �a�s� �h�i�s�t�o�r�i�c�a�l� �c�o�s�t�,� 

�r�e�p�l�a�c�e�m�e�n�t� �c�o�s�t�,� �o�p�p�o�r�t�u�n�i�t�y� �c�o�s�t�,� �a�n�d� �e�c�o�n�o�m�i�c� �v�a�l�u�e�.� �N�o� �c�o�n�c�l�u�s�i�o�n� 

�a�s� �t�o� �t�h�e� �"�b�e�s�t�"� �v�a�l�u�a�t�i�o�n� �b�a�s�e� �i�s� �p�r�e�s�e�n�t�e�d�.� �T�h�e� �b�e�h�a�v�i�o�r�a�l� �a�s�p�e�c�t�s� 

�o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �a�c�c�o�u�n�t�i�n�g� �a�r�e� �s�t�a�t�e�d� �a�s� �b�e�i�n�g� �i�n� �t�w�o� �a�r�e�a�s�:� �(�1�)� �t�h�e� 

�b�e�h�a�v�i�o�r�a�l� �e�f�f�e�c�t� �o�n� �d�e�c�i�s�i�o�n�-�m�a�k�e�r�s�,� �a�n�d� �(�2�)� �t�h�e� �b�e�h�a�v�i�o�r�a�l� �e�f�f�e�c�t� 

�o�n� �t�h�o�s�e� �p�e�o�p�l�e� �"�v�a�l�u�e�d�"� �b�y� �H�R�A�,� 

�C�h�a�p�t�e�r�s� �I�I� �a�n�d� �I�I�I� �s�u�r�v�e�y� �t�w�o� �p�o�s�s�i�b�l�e� �c�o�m�p�o�n�e�n�t�s� �o�f� �a� 

�c�o�m�p�r�e�h�e�n�s�i�v�e� �p�r�o�g�r�a�m� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �m�a�n�a�g�e�m�e�n�t�,� �m�a�n�p�o�w�e�r� �p�l�a�n�n�i�n�g� 

�a�n�d� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �a�c�c�o�u�n�t�i�n�g�.� �C�h�a�p�t�e�r� �I�I�L� �p�r�e�s�e�n�t�e�d� �m�o�d�e�l�s� �f�o�r� �m�a�n�-� 

 ��p�o�w�e�r� �p�l�a�n�n�i�n�g�,� �a�n�d� �C�h�a�p�t�e�r� �I�I�I� �p�r�e�s�e�n�t�e�d� �m�o�d�e�l�s� �f�o�r� �m�e�a�s�u�r�i�n�g� �h�u�m�a�n� 

�r�e�s�o�u�r�c�e�s�.� �O�n�e� �t�e�c�h�n�i�q�u�e� �t�h�a�t� �w�a�s� �c�o�m�m�o�n� �t�o� �b�o�t�h� �s�e�t�s� �o�f� �m�o�d�e�l�s



�3�9� 

�w�a�s� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �M�a�r�k�o�v� �c�h�a�i�n�s� �t�o� �t�h�e� �p�r�o�b�l�e�m�.� �O�n�e� �M�a�r�k�o�v� 

�m�o�d�e�l� �t�h�a�t� �c�a�n� �b�e� �i�m�p�l�e�m�e�n�t�e�d� �f�o�r� �b�o�t�h� �m�a�n�p�o�w�e�r� �p�l�a�n�n�i�n�g� �a�n�d� �h�u�m�a�n� 

�r�e�s�o�u�r�c�e� �v�a�l�u�a�t�i�o�n� �i�s� �d�e�v�e�l�o�p�e�d� �i�n� �t�h�e� �n�e�x�t� �t�w�o� �c�h�a�p�t�e�r�s�.



�C�h�a�p�t�e�r� �I�V� 

�T�H�E� �C�O�N�C�E�P�T�U�A�L� �M�O�D�E�L�-�-�T�I� 

�T�h�i�s� �c�h�a�p�t�e�r� �w�i�l�l� �s�e�t� �f�o�r�t�h� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �c�o�n�c�e�p�t�u�a�l� �m�o�d�e�l� 

�f�o�r� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �i�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�.� �T�h�e� �m�o�d�e�l� 

�i�s� �b�a�s�e�d� �u�p�o�n� �t�h�e� �p�r�e�m�i�s�e� �t�h�a�t� �t�h�e� �m�o�b�i�l�i�t�y� �o�f� �m�a�n�p�o�w�e�r� �w�i�t�h�i�n� �t�h�e� 

�o�r�g�a�n�i�z�a�t�i�o�n� �c�a�n� �b�e� �e�n�v�i�s�a�g�e�d� �a�s� �a� �M�a�r�k�o�v� �P�r�o�c�e�s�s�.� �M�a�n�y� �s�i�t�u�a�t�i�o�n�s� 

�h�a�v�e� �b�e�e�n� �v�i�e�w�e�d� �i�n� �s�u�c�h� �a� �m�a�n�n�e�r�.� �M�a�r�k�o�v� �m�o�d�e�l�s� �h�a�v�e� �b�e�e�n� �u�s�e�d� 

�t�o� �s�i�m�u�l�a�t�e� �b�l�o�o�d�-�b�a�n�k� �i�n�v�e�n�t�o�r�i�e�s�,�+� �p�r�o�d�u�c�t� �b�r�a�n�d�-�s�w�i�t�c�h�i�n�g�,�<� 

�n�e�w�s�p�a�p�e�r� �s�u�b�s�c�r�i�p�t�i�o�n� �l�i�v�e�s�,�3� �a�n�d� �e�v�e�n� �t�h�e� �P�e�t�e�r� �P�r�i�n�c�i�p�l�e�.� 

�T�h�e�s�e� �a�r�e� �b�u�t� �a� �f�e�w� �o�f� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n�s�.� �A�n�o�t�h�e�r� �p�o�p�u�l�a�r� �u�s�e� �h�a�s� 

�b�e�e�n� �t�o� �m�o�d�e�l� �t�h�e� �f�l�o�w� �o�f� �m�a�n�p�o�w�e�r� �t�h�r�o�u�g�h� �t�h�e� �d�i�f�f�e�r�e�n�t� �j�o�b�s�,� 

�l�e�v�e�l�s�,� �o�r� �p�o�s�i�t�i�o�n�s� �w�i�t�h�i�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�.� �I�t� �i�s� �t�h�i�s� �a�p�p�l�i�c�a�-� 

�t�i�o�n� �w�h�i�c�h� �i�s� �t�h�e� �b�a�s�i�s� �f�o�r� �t�h�e� �m�o�d�e�l� �i�n� �t�h�i�s� �c�h�a�p�t�e�r�.� 

�.� �T�h�e� �m�o�d�e�l� �i�s� �a� �s�p�e�c�i�a�l� �t�y�p�e� �o�f� �f�o�r�m�u�l�a�t�i�o�n�;� �i�t� �i�s� �a�n� �a�b�s�o�r�b�i�n�g� 

�M�a�r�k�o�v� �p�r�o�c�e�s�s�.� �T�h�i�s� �i�s� �i�m�p�o�r�t�a�n�t� �b�e�c�a�u�s�e� �M�a�r�k�o�v� �c�h�a�i�n� �t�h�e�o�r�y� �d�i�f�f�e�r�s� 

�i�n� �c�e�r�t�a�i�n� �a�r�e�a�s� �d�e�p�e�n�d�i�n�g� �o�n� �w�h�e�t�h�e�r� �t�h�e� �p�r�o�c�e�s�s� �i�s� �a�b�s�o�r�b�i�n�g� �o�r� 

�n�o�n�~�a�b�s�o�r�b�i�n�g�.� 

� � 

�t�o�.� �c�a�r�l� �P�e�g�e�l�s� �a�n�d� �A�n�d�r�e�w� �E�.� �J�e�l�m�e�r�,�  ��A�n� �E�v�a�l�u�a�t�i�o�n� �o�f� 
�B�l�o�o�d�-�I�n�v�e�n�t�o�r�y� �P�o�l�i�c�i�e�s�:� �A� �M�a�r�k�o�v� �C�h�a�i�n� �A�p�p�r�o�a�c�h�, �� �O�p�e�r�a�t�i�o�n�s� 
�R�e�s�e�a�r�c�h� �1�8� �(�N�o�v�e�m�b�e�r� �1�9�7�0�)� �:�1�0�8�7�~�9�8�.� 

�.� �2�F�o�r� �e�x�a�m�p�l�e�,� �s�e�e� �R�.� �B�.� �M�a�f�f�e�i�,� �"�B�r�a�n�d� �P�r�e�f�e�r�e�n�c�e�s� �a�n�d� �S�i�m�p�l�e� 
�M�a�r�k�o�v� �P�r�o�c�e�s�s�e�s�,�"� �O�p�e�r�a�t�i�o�n�s� �R�e�s�e�a�r�c�h� �8� �(�M�a�r�c�h� �1�9�6�0�)�:�2�1�0�-�1�8�.� 

� � 

�W�.� �E�d�w�a�r�d�s� �D�e�m�i�n�g� �a�n�d� �G�e�r�a�l�d� �J�.� �G�l�a�s�s�e�r�,� �"�A� �M�a�r�k�o�v�i�a�n� 
�A�n�a�l�y�s�i�s� �o�f� �t�h�e� �L�i�f�e� �o�f� �N�e�w�s�p�a�p�e�r� �S�u�b�s�c�r�i�p�t�i�o�n�s�, �� �M�a�n�a�g�e�m�e�n�t� 
�S�c�i�e�n�c�e� �1�4� �(�F�e�b�r�u�a�r�y� �1�9�6�8�)� �:�B�2�8�3�~�-�3�2�S�3�.� 

�4�t�u�l�i�u�s� �K�a�n�e�,� �"�D�y�n�a�m�i�c�s� �o�f� �t�h�e� �P�e�t�e�r� �P�r�i�n�c�i�p�l�e�,�"� �M�a�n�a�g�e�m�e�n�t� 
�s�c�i�e�n�c�e� �1�6� �(�A�u�g�u�s�t� �1�9�7�0�)�:�8�0�0�-�1�1�.



�6�1� 

�F�o�u�n�d�a�t�i�o�n� �o�f� �t�h�e� �M�o�d�e�l�?� 
� � 

�I�n� �u�s�i�n�g� �a� �M�a�r�k�o�v�i�a�n� �m�o�d�e�l� �t�o� �s�i�m�u�l�a�t�e� �a� �r�e�a�l�-�w�o�r�l�d� �s�i�t�u�a�t�i�o�n�,� 

�t�h�e�r�e� �m�u�s�t� �b�e� �a� �s�e�t� �o�f� �s�t�a�t�e�s� �t�h�a�t� �c�a�n� �b�e� �d�i�s�t�i�n�g�u�i�s�h�e�d� �f�r�o�m� �o�n�e� 

�a�n�o�t�h�e�r� �i�n� �s�o�m�e� �w�a�y�.� �T�h�e�r�e� �d�o�e�s� �n�o�t� �n�e�e�d� �t�o� �b�e� �a�n�y� �s�p�e�c�i�a�l� �r�e�l�a�t�i�o�n�-� 

�s�h�i�p� �a�m�o�n�g� �t�h�e�s�e� �s�t�a�t�e�s� �(�i�.�e�.�,� �t�h�e�y� �n�e�e�d� �n�o�t� �h�a�v�e� �a� �h�i�e�r�a�r�c�h�i�c�a�l�,� 

�c�h�r�o�n�o�l�o�g�i�c�a�l�,� �e�q�u�i�v�a�l�e�n�t�,� �e�t�c�.� �s�o�r�t� �o�f� �r�e�l�a�t�i�o�n�s�h�i�p�)�.� �T�h�e� �f�o�r�m�u�l�a�-� 

�t�i�o�n� �o�f� �a�n�y� �M�a�r�k�o�v� �m�o�d�e�l� �i�s� �b�a�s�e�d� �o�n� �f�i�n�d�i�n�g� �t�h�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �o�f� 

�m�o�v�e�m�e�n�t� �f�r�o�m� �o�n�e� �s�t�a�t�e� �t�o� �a�n�o�t�h�e�r� �d�u�r�i�n�g� �a� �s�p�e�c�i�f�i�e�d� �t�r�a�n�s�i�t�i�o�n� �p�e�r�i�o�d�.� 

�T�h�e�s�e� �p�r�e�b�a�b�i�l�i�t�i�e�s� �a�r�e� �b�a�s�e�d� �o�n� �h�i�s�t�o�r�i�c�a�l� �d�a�t�a� �i�n� �s�o�m�e� �f�o�r�m� �a�n�d� �a�r�e� 

�f�o�u�n�d� �f�o�r� �a�l�l� �p�o�s�s�i�b�l�e� �m�o�v�e�m�e�n�t�s� �b�e�t�w�e�e�n� �s�t�a�t�e�s� �w�i�t�h�i�n� �t�h�e� �s�y�s�t�e�m�.� 

�E�a�c�h� �p�r�o�b�a�b�i�l�i�t�y� �f�i�g�u�r�e� �i�s� �a�c�t�u�a�l�l�y� �a� �p�e�r�c�e�n�t�a�g�e�,� �a�n�d� �a�s� �s�u�c�h� �r�e�f�l�e�c�t�s� 

�t�h�e� �p�r�e�p�o�r�t�i�o�n� �o�f� �a�c�t�u�a�l� �o�c�c�u�r�r�e�n�c�e�s� �(�m�o�v�e�m�e�n�t� �f�r�o�m� �o�n�e� �s�t�a�t�e� �t�o� �a�n�o�t�h�e�r�)� 

�t�o� �t�h�e� �t�o�t�a�l� �p�o�s�s�i�b�l�e� �n�u�m�b�e�r� �o�f� �o�c�c�u�r�r�e�n�c�e�s� �f�o�r� �t�h�a�t� �p�a�r�t�i�c�u�l�a�r� �m�o�v�e�-� 

�m�e�n�t�.� �I�n� �o�t�h�e�r� �w�o�r�d�s�,� �v�e�r�y� �s�i�m�p�l�y�,� �i�f� �t�h�e�r�e� �w�e�r�e� �1�0�0� �u�n�i�t�s� �i�n� �S�t�a�t�e� �I�I� 

�a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �p�e�r�i�o�d�,� �a�n�d� �i�f� �4�0� �o�f� �t�h�e�s�e� �u�n�i�t�s� �m�o�v�e�d� �t�o� �S�t�a�t�e� 

�I�I�I�T� �i�n� �t�h�e� �s�y�s�t�e�m� �d�u�r�i�n�g� �t�h�e� �p�e�r�i�o�d�,� �t�h�a�n� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �m�o�v�i�n�g� �f�r�o�m� 

�S�t�a�t�e� �I�I� �t�o� �S�t�a�t�e� �I�I�I� �d�u�r�i�n�g� �t�h�e� �p�e�r�i�o�d� �w�o�u�l�d� �b�e� �4�0�%� �(�4�0� �o�u�t� �o�f� �a� 

�p�o�s�s�i�b�l�e� �1�0�0� �c�h�a�n�c�e�s�)�.� �T�h�i�s� �f�i�g�u�r�e� �c�o�u�l�d� �t�h�e�n� �b�e� �u�s�e�d� �f�o�r� �e�s�t�i�m�a�t�i�o�n� 

�p�u�r�p�o�s�e�s� �i�n� �f�u�t�u�r�e� �t�i�m�e� �p�e�r�i�o�d�s�.� �T�h�i�s� �n�e�c�e�s�s�a�r�i�l�y� �a�s�s�u�m�e�s� �t�h�a�t� �w�h�a�t� 

�h�a�s� �h�a�p�p�e�n�e�d� �i�n� �t�h�e� �p�a�s�t� �w�i�l�l� �h�a�p�p�e�n� �i�n� �t�h�e� �f�u�t�u�r�e�,� �b�u�t� �a�n�y�o�n�e� �u�s�i�n�g� 

�q�u�a�n�t�i�t�a�t�i�v�e� �m�o�d�e�l�i�n�g� �t�e�c�h�n�i�q�u�e�s� �s�h�o�u�l�d� �b�e� �a�w�a�r�e� �o�f� �t�h�i�s� �i�n�h�e�r�e�n�t� 

�l�i�m�i�t�a�t�i�o�n�.� 

� � 

�5�S�e�e� �J�o�h�n� �G�.� �K�e�m�e�n�y� �a�n�d� �J�.� �L�a�u�r�i�e� �S�n�e�l�l�,� �F�i�n�i�t�e� �M�a�r�k�o�v� �C�h�a�i�n�s� 
�(�P�r�i�n�c�e�t�o�n�,� �N�e�w� �J�e�r�s�e�y�:� �D�.� �V�a�n� �N�o�s�t�r�a�n�d�,� �1�9�6�0�)�,� �s�e�e� �e�s�p�e�c�i�a�l�l�y� �C�h�a�p�t�e�r�s� 

�2� �a�n�d� �3�.� 

�S�r�h�e� �"�s�t�a�t�e�s�"� �o�f� �a� �M�a�r�k�o�v� �a�n�a�l�y�s�i�s� �a�r�e� �t�h�e� �m�u�t�u�a�l�l�y� �e�x�c�l�u�s�i�v�e� 
�p�o�s�i�t�i�o�n�s� �w�i�t�h�i�n� �t�h�e� �s�y�s�t�e�m� �a�s� �d�e�f�i�n�e�d� �b�y� �t�h�e� �u�s�e�r� �m�o�d�e�l�i�n�g� �t�h�e� �s�y�s�t�e�m�.� 

� 



�6�2� 

�T�h�e� �t�r�a�n�s�i�t�i�o�n� �p�r�o�b�a�b�i�l�i�t�i�e�s� �c�a�n� �b�e� �f�o�r�m�e�d� �i�n� �o�n�e� �o�f� �t�w�o� 

�w�a�y�s�.� �T�h�e� �4�0�%� �e�x�a�m�p�l�e� �a�b�o�v�e� �s�h�o�w�s� �h�o�w� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �c�a�n� �b�e� �f�o�u�n�d� 

�b�y� �u�s�i�n�g� �a�g�g�r�e�g�a�t�e� �f�i�g�u�r�e�s�,� �T�h�e� �s�e�c�o�n�d� �m�e�t�h�o�d� �i�s� �t�o� �f�o�l�l�o�w� �t�h�e� �f�l�o�w� 

�o�f� �i�n�d�i�v�i�d�u�a�l� �e�x�p�e�r�i�m�e�n�t�s� �t�h�r�o�u�g�h� �t�h�e� �m�o�d�e�l�.� �W�i�t�h� �a� �l�a�r�g�e� �a�m�o�u�n�t� �o�f� 

�h�i�s�t�o�r�i�c�a�l� �d�a�t�a�,� �a� �s�a�m�p�l�e� �o�f� �t�h�e� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� �o�c�c�u�r�r�e�n�c�e�s� �c�o�u�l�d� 

�b�e� �t�a�k�e�n�,� �a�n�d� �t�h�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �f�o�r� �t�h�e� �w�h�o�l�e� �s�y�s�t�e�m� �c�o�u�l�d� �b�e� �b�a�s�e�d� 

�u�p�o�n� �t�h�i�s� �s�a�m�p�l�e�.� 

�T�h�e� �M�a�r�k�o�v� �p�r�o�p�e�r�t�y�.� �T�h�e� �d�e�f�i�n�i�t�i�o�n� �o�f� �a� �M�a�r�k�o�v� �p�r�o�c�e�s�s� 
� � 

�s�p�e�c�i�f�i�e�s� �a�n�o�t�h�e�r� �a�s�s�u�m�p�t�i�o�n� �a�b�o�u�t� �t�h�e�s�e� �p�r�o�b�a�b�i�l�i�t�i�e�s�:� �t�h�a�t� �t�h�e�y� 

�p�o�s�s�e�s�s� �t�h�e� �M�a�r�k�o�v� �p�r�o�p�e�r�t�y�.� �A�s� �K�e�m�e�n�y� �a�n�d� �S�n�e�l�l� �s�t�a�t�e�,� �"�k�n�o�w�i�n�g� 

�t�h�e� �o�u�t�c�o�m�e� �o�f� �t�h�e� �l�a�s�t� �e�x�p�e�r�i�m�e�n�t� �w�e� �c�a�n� �n�e�g�l�e�c�t� �a�n�y� �o�t�h�e�r� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �w�e� �h�a�v�e� �a�b�o�u�t� �t�h�e� �p�a�s�t� �i�n� �p�r�e�d�i�c�t�i�n�g� �t�h�e� �f�u�t�u�r�e�.�"�/� �P�o�p�u�l�a�r�l�y� 

�s�t�a�t�e�d�,� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �t�h�e� �M�a�r�k�o�v� �p�r�o�p�e�r�t�y� �m�e�a�n�s� �t�h�a�t� �t�h�e� �p�o�s�i�t�i�o�n� 

�o�f� �t�h�e� �s�y�s�t�e�m� �a�t� �t�i�m�e� �(�t� �+� �1�)� �i�s� �o�n�l�y� �d�e�p�e�n�d�e�n�t� �o�n� �t�h�e� �p�o�s�i�t�i�o�n� �o�f� 

�t�h�e� �s�y�s�t�e�m� �a�t� �t�i�m�e� �(�t�)�.� �I�n� �t�h�e� �e�x�a�m�p�l�e� �a�b�o�v�e�,� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �a� 

�p�a�r�t�i�c�u�l�a�r� �u�n�i�t� �m�o�v�i�n�g� �f�r�o�m� �S�t�a�t�e� �I�I� �a�t� �t�i�m�e� �(�t�)� �t�o� �S�t�a�t�e� �I�I�I� �a�t� 

�t�i�m�e� �(�t� �+� �1�)� �d�e�p�e�n�d�s� �o�n�l�y� �o�n� �t�h�e� �f�a�c�t� �t�h�a�t� �t�h�e� �p�a�r�t�i�c�u�l�a�r� �u�n�i�t� �w�a�s� 

�i�n� �S�t�a�t�e� �I�I� �a�t� �t�i�m�e� �(�t�)�.� �H�o�w� �t�h�e� �u�n�i�t� �a�r�r�i�v�e�d� �a�t� �S�t�a�t�e� �I�I� �a�n�d� �t�h�e� 

�l�e�n�g�t�h� �o�f� �t�i�m�e� �t�h�a�t� �i�t� �h�a�s� �b�e�e�n� �t�h�e�r�e� �s�h�o�u�l�d� �h�a�v�e� �n�o� �e�f�f�e�c�t� �o�n� �t�h�e� 

�p�r�o�b�a�b�i�l�i�t�y� �o�f� �m�o�v�e�m�e�n�t�.� 

� � 

�7� �X�e�m�e�n�y� �a�n�d� �S�n�e�l�l�,� �p�.� �2�4�.� 

�¢� 
�i



�6�3� 

�T�h�e� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x�.� �T�h�e� �s�e�t� �o�f� �s�t�a�t�e�s� �w�i�t�h�i�n� �t�h�e� �s�y�s�t�e�m� 
� � 

�m�u�s�t� �b�e� �e�x�h�a�u�s�t�i�v�e� �a�n�d� �m�u�t�u�a�l�l�y� �e�x�c�l�u�s�i�v�e�.�®� �T�h�e� �s�t�i�p�u�l�a�t�i�o�n� �t�h�a�t� �t�h�e� 
� � 

 ��~�g�e�t� �o�f� �s�t�a�t�e�s� �m�u�s�t� �b�e� �e�x�h�a�u�s�t�i�v�e� �s�i�m�p�l�y� �m�e�a�n�s� �t�h�a�t� �e�a�c�h� �p�o�s�s�i�b�l�e� 

�e�c�c�u�r�r�e�n�c�e� �m�u�s�t� �b�e� �a�b�l�e� �t�o� �b�e� �c�l�a�s�s�i�f�i�e�d� �i�n�t�o� �a� �p�a�r�t�i�c�u�l�a�r� �s�t�a�t�e�.� 

�T�h�e� �s�e�t� �i�s� �m�u�t�u�a�l�l�y� �e�x�c�l�u�s�i�v�e� �i�n� �t�h�a�t� �e�a�c�h� �o�c�c�u�r�r�e�n�c�e� �c�a�n� �f�a�l�l� �i�n�t�o� 

�o�n�e� �a�n�d� �o�n�l�y� �o�n�e� �s�t�a�t�e� �a�t� �a�n�y� �g�i�v�e�n� �p�o�i�n�t� �i�n� �t�i�m�e�.� 

�W�h�e�n� �a�l�l� �t�h�e� �s�t�a�t�e�s� �h�a�v�e� �b�e�e�n� �d�e�f�i�n�e�d� �a�n�d� �a�l�l� �o�f� �t�h�e� �p�r�o�b�a�b�i�l�i�-� 

�t�i�e�s� �h�a�v�e� �b�e�e�n� �c�o�m�p�u�t�e�d�,� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �c�a�n� �b�e� �s�e�t� �f�o�r�t�h� �i�n� �t�h�e� �f�o�r�m� 

�o�f� �a� �s�q�u�a�r�e� �m�a�t�r�i�x�,� �c�a�l�l�e�d� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x�.� �A� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� 

�t�h� �a� �s�e�t� �o�f� �m� �s�t�a�t�e�s� �w�o�u�l�d� �a�p�p�e�a�r� �a�s� �f�o�l�l�o�w�s�:� 

�<�a� 

�P�i�z� �P�1�2� �*� �»� �P�L�;� �.� �*� �«�@� �P�i�m� 

�P�I�1� �P�o�2� �+� �*� �+� �P�2�4� �+� �+� �+� �P�2�m� 

�P� �=� �s� �e� �.� �s� 

�°� �a� �6� �.� �a� 

�P�a�l� �P�n�?� �s� �°� �s� �P�y�j� �«� �2� �a� �P�a�m� 

�w�e�e� �s�m�e�n�n�a�n�v�n�l� � � � � 
�T�h�e� �m� �s�t�a�t�e�s� �i�n� �t�h�e� �a�b�o�v�e� �m�a�t�r�i�x� �w�o�u�l�d� �b�e� �d�e�f�i�n�e�d� �a�n�d� �l�i�s�t�e�d� 

�d�o�w�n� �t�h�e� �l�e�f�t� �s�i�d�e� �o�f� �t�h�e� �m�a�t�r�i�x� �(�d�e�f�i�n�i�n�g� �t�h�e� �r�o�w�s� �o�f� �t�h�e� �m�a�t�r�i�x�)� 

� � 

�S�8�y�i�l�l�i�a�m� �W�.� �T�h�o�m�p�s�o�n�,� �J�r�.� �a�n�d� �J�a�m�e�s� �U�.� �M�c�N�e�a�l�,� �"�S�a�l�e�s� 
�P�l�a�n�n�i�n�g� �a�n�d� �C�o�n�t�r�o�l� �U�s�i�n�g� �A�b�s�o�r�b�i�n�g� �M�a�r�k�o�v� �C�h�a�i�n�s�, �� �J�o�u�r�n�a�l� �o�f� 
�M�a�r�k�e�t�i�n�g� �R�e�s�e�a�r�c�h� �4� �(�F�a�l�l� �1�9�6�7�)� �:�6�2�-�6�6�.



�6�4� 

�a�n�d� �a�c�r�o�s�s� �t�h�e� �t�o�p� �(�d�e�f�i�n�i�n�g� �t�h�e� �c�o�l�u�m�n�s� �o�f� �t�h�e� �m�a�t�r�i�x�)�.� �T�h�e� �s�t�a�t�e�s� 

�w�o�u�l�d� �b�e� �l�i�s�t�e�d� �e�x�a�c�t�l�y� �t�h�e� �s�a�m�e� �i�n� �b�o�t�h� �p�l�a�c�e�s�.� �T�h�i�s� �e�x�p�l�a�i�n�s� �w�h�y� 

�t�h�e� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� �i�s� �s�q�u�a�r�e�.� �T�h�e� �r�o�w� �s�t�a�t�e� �d�e�n�o�t�e�s� �t�h�e� �p�o�s�i�t�i�o�n� 

�o�f� �t�h�e� �s�y�s�t�e�m� �a�t� �t�i�m�e� �(�t�)�,� �w�h�i�l�e� �t�h�e� �c�o�l�u�m�n� �s�t�a�t�e� �s�h�o�w�s� �t�h�e� �p�o�s�i�t�i�o�n� 

�o�f� �t�h�e� �s�y�s�t�e�m� �a�t� �t�i�m�e� �(�t� �+� �1�)�.� �T�h�u�s�,� �P�i�j� �g�i�v�e�s� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� 

�m�o�v�i�n�g� �f�r�o�m� �s�t�a�t�e� �i� �a�t� �t�i�m�e� �(�t�)� �t�o� �s�t�a�t�e� �j� �a�t� �t�i�m�e� �(�t� �+� �1�)�.� �A�l�l� �o�f� 

�t�h�e� �o�t�h�e�r� �e�l�e�m�e�n�t�s� �i�n� �t�h�e� �P� �m�a�t�r�i�x� �c�a�n� �b�e� �e�x�p�l�a�i�n�e�d� �i�n� �t�h�e� �s�a�m�e� 

�m�a�n�n�e�r�.� 

�S�i�n�c�e� �t�h�e� �s�e�t� �o�f� �s�t�a�t�e�s� �i�s� �e�x�h�a�u�s�t�i�v�e� �a�s� �d�e�f�i�n�e�d� �a�b�o�v�e�,� �t�h�e�n� 

�e�a�c�h� �r�o�w� �c�o�v�e�r�s� �a�l�l� �p�o�s�s�i�b�l�e� �m�o�v�e�m�e�n�t�s� �f�r�o�m� �a� �p�a�r�t�i�c�u�l�a�r� �s�t�a�t�e�.� 

�S�i�n�c�e� �t�h�e� �p� �e�l�e�m�e�n�t�s� �a�r�e� �p�r�o�b�a�b�i�l�i�t�i�e�s�,� �e�a�c�h� �r�o�w� �s�h�o�u�l�d� �t�h�u�s� �s�u�m� �t�o� 

�1�,� �o�r� �1�0�0�%�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t� �P� �i�s� �a� �s�t�o�c�h�a�s�t�i�c� �m�a�t�r�i�x�,� �s�u�c�h� �t�h�a�t� 

�t�T� 

�Y� �o�p� �#�1�,� �(�e�r�i�z�=�i�1�,�2�,�.�.�.�,�m� 
�j�=�1�.� �L�j� �;� 

�C�l�a�s�s�i�f�i�c�a�t�i�o�n� �o�f� �s�t�a�t�e�s�.� �T�h�e� �s�e�t� �o�f� �s�t�a�t�e�s� �i�n� �t�h�e� �t�r�a�n�s�i�-� 
� � 

�t�i�o�n� �m�a�t�r�i�x� �c�a�n� �b�e� �c�l�a�s�s�i�f�i�e�d� �i�n�t�o� �s�u�b�s�e�t�s� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �p�o�s�s�i�b�i�l�e� 

�t�r�a�n�s�i�t�i�o�n�s� �w�i�t�h�i�n� �t�h�e� �s�y�s�t�e�m�.� �T�h�e�s�e� �s�u�b�s�e�t�s� �c�a�n� �b�e� �e�i�t�h�e�r� �t�r�a�n�s�i�e�n�t� 

�o�r� �e�r�g�o�d�i�c�.� �I�f� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �p�r�o�b�a�b�i�l�i�t�i�e�s� �a�r�e� �s�u�c�h� �t�h�a�t�,� �o�n�c�e� �a� 

�s�u�b�s�e�t� �o�f� �s�t�a�t�e�s� �h�a�s� �b�e�e�n� �e�x�i�t�e�d� �i�t� �c�a�n� �n�e�v�e�r� �b�e� �e�n�t�e�r�e�d� �a�g�a�i�n�,� �t�h�e�n� 

�t�h�e�s�e� �s�t�a�t�e�s� �a�r�e� �c�a�l�l�e�d� �t�r�a�n�s�i�e�n�t� �s�e�t�s�.� �E�v�e�r�y� �M�a�r�k�o�v� �c�h�a�i�n� �m�u�s�t� �h�a�v�e� 

�&� �s�u�b�s�e�t� �o�f� �s�t�a�t�e�s� �w�h�e�r�e� �o�n�c�e� �t�h�e� �s�t�a�t�e� �o�r� �s�t�a�t�e�s� �i�s� �e�n�t�e�r�e�d�,� �i�t� �c�a�n� 

�n�e�v�e�r� �b�e� �e�x�i�t�e�d�.� �T�h�i�s� �i�s� �a�n� �e�r�g�o�d�i�c� �s�e�t�.� 

�A� �s�p�e�c�i�a�l� �e�r�g�o�d�i�c� �s�e�t� �o�c�c�u�r�s� �w�h�e�n� �t�h�e�r�e� �i�s� �o�n�l�y� �o�n�e� �s�t�a�t�e� �i�n� 

�t�h�e� �s�e�t�.� �T�h�i�s� �i�s� �a�n� �a�b�s�o�r�b�i�n�g� �s�t�a�t�e�.� �F�r�o�m� �t�h�e� �d�e�f�i�n�i�t�i�o�n�,� �t�h�e



�6�5� 

�S�t�a�t�e� �c�a�n�n�o�t� �b�e� �e�x�i�t�e�d�,� �s�o� �P�i�z� �=� �1�,� �a�n�d� �a�l�l� �o�t�h�e�r� �e�l�e�m�e�n�t�s� �i�n� �t�h�e� �r�o�w� 

�a�r�e� �e�q�u�a�l� �t�o� �z�e�r�o�.� �T�h�e� �M�a�r�k�o�v� �p�r�o�c�e�s�s� �t�h�a�t� �h�a�s� �a�n� �a�t�s�o�r�b�i�n�g� �s�t�a�t�e� 

�-�i�s�-�c�a�l�i�l�e�d� �a�n�-�a�b�s�o�r�b�i�n�g� �M�a�r�k�o�v� �c�h�a�i�n�.� 

�C�a�n�o�n�i�c�a�l� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x�.� �G�r�o�u�p�i�n�g� �t�h�e� �m� �s�t�a�t�e�s� �i�n� �t�h�e� 
� � 

�t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� �a�s� �t�o� �t�h�e�i�r� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�,� �P� �c�a�n� �b�e� �o�r�d�e�r�e�d� �a�n�d� 

�p�a�r�t�i�t�i�o�n�e�d� �i�n�t�o� �i�t�s� �c�a�n�o�n�i�c�a�l� �f�o�r�m�.� �I�n� �t�h�i�s� �f�o�r�m�,� �t�h�e� �a�b�s�o�r�b�i�n�g� 

�s�t�a�t�e�s� �a�r�e� �l�i�s�t�e�d� �f�i�r�s�t�,� �t�h�e�n� �t�h�e� �t�r�a�n�s�i�e�n�t� �s�t�a�t�e�s�.� �I�f� �t�h�e�r�e� �a�r�e�c� 

�a�b�s�o�r�b�i�n�g� �s�t�a�t�e�s� �a�n�d� �d� �t�r�a�n�s�i�e�n�t� �s�t�a�t�e�s�,� �t�h�e� �c�a�n�o�n�i�c�a�l� �f�o�r�m� �o�f� �P� 

�i�s� �a�s� �f�o�l�l�o�w�s�:� 

�c� �d� 

�c� �I� �|� �0� 
�.� �L� 

�P�s� �|� 

�{� 
�d� �R� �|� �Q� 

�w�h�e�r�e� 

�I� �i�s� �a�n� �i�d�e�n�t�i�t�y� �m�a�t�r�i�x� �w�i�t�h� �d�i�m�e�n�s�i�o�n�s� �(�¢� �K�c�)�.� 

�O� �i�s� �a� �m�a�t�r�i�x� �o�f� �z�e�r�o�s� �w�i�t�h� �d�i�m�e�n�s�i�o�n�s� �(�c� �K� �d�)�.� 

�R� �i�s� �a� �(�d� �X� �¢�c�)� �m�a�t�r�i�x� �s�h�o�w�i�n�g� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� �b�e�t�w�e�e�n� �t�h�e� 

�t�r�a�n�s�i�e�n�t� �s�t�a�t�e�s� �a�n�d� �t�h�e� �a�b�s�o�r�b�i�n�g� �s�t�a�t�e�s�.� 

�Q�i�s� �a� �(�d� �X�¥� �d�)� �m�a�t�r�i�x� �w�h�i�c�h� �s�h�o�w�s� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� �a�m�o�n�g� 

�t�h�e� �t�r�a�n�s�i�e�n�t� �s�t�a�t�e�s�.� 

�I�f� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� �h�a�s� �a� �t�o�t�a�l� �o�f� �m� �s�t�a�t�e�s�,� �t�h�e�n� �c� �+�d�=�n�m� 

�f�o�r� �a�n� �a�b�s�o�r�b�i�n�g� �M�a�r�k�o�v� �c�h�a�i�n�.



�6�6� 

�T�h�e� �c�a�n�o�n�i�c�a�l� �f�o�r�m� �o�f� �P� �s�e�g�r�e�g�a�t�e�s� �t�h�e� �m�a�t�r�i�x� �i�n�t�o� �s�u�b�m�a�t�r�i�c�e�s� 

�w�h�i�c�h� �c�a�n� �b�e� �a�n�a�l�y�z�e�d� �b�o�t�h� �i�n�d�i�v�i�d�u�a�l�l�y� �a�n�d� �t�o�g�e�t�h�e�r�,� �a�s� �w�i�l�l� �b�e� �s�h�o�w�n� 

�l�a�t�e�r� �i�n� �t�h�i�s� �c�h�a�p�t�e�r�.� 

�T�e�s�t�i�n�g� �t�h�e� �M�a�r�k�o�v� �p�r�o�p�e�r�t�y�. �� �T�h�e� �M�a�r�k�o�v� �p�r�o�p�e�r�t�y�,� �a�s� �p�r�e�-� 
� � 

�v�i�o�u�s�l�y� �s�t�a�t�e�d�,� �m�e�a�n�s� �t�h�a�t� �t�h�e� �p�r�o�c�e�s�s� �i�s� �a� �f�i�r�s�t�-�o�r�d�e�r� �M�a�r�k�o�v� �c�h�a�i�n�.� 

�I�t� �i�s� �p�o�s�s�i�b�l�e� �f�o�r� �a� �c�h�a�i�n� �t�o� �b�e� �o�f� �h�i�g�h�e�r� �o�r�d�e�r�.� �C�o�n�s�i�d�e�r� �a� �s�e�c�o�n�d�-� 

�o�r�d�e�r� �c�h�a�i�n�.� �T�h�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �i�n� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� �w�o�u�l�d� �n�o�t� 

�o�n�l�y� �d�e�p�e�n�d� �o�n� �t�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �s�y�s�t�e�m� �o�n�e� �s�t�e�p� �p�r�e�v�i�o�u�s�l�y�,� �b�u�t� 

�a�l�s�o� �u�p�o�n� �t�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �s�y�s�t�e�m� �t�w�o� �s�t�e�p�s� �p�r�i�o�r� �t�o� �t�h�e� �p�r�e�s�e�n�t� 
�N�y� 

�e�e� 
�v�y� 

�p�o�s�i�t�i�o�n�.� �T�h�e� �p�r�o�b�a�b�i�l�i�t�y� �P�i�s�k� �(�t�)� �w�o�u�l�d� �d�e�n�o�t�e� �t�h�a�t� �t�h�e� �s�y�s�t�e�m� �i�s� �(� 

�i�n� �s�t�a�t�e� �k� �a�t� �t�i�m�e� �(�t�)�.� �T�h�e� �p�r�o�b�a�b�i�l�i�t�y� �d�e�p�e�n�d�s� �o�n� �t�h�e� �k�n�o�w�l�e�d�g�e� �t�h�a�t� 

�t�h�e� �s�y�s�t�e�m� �w�a�s� �i�n� �s�t�a�t�e� �i� �a�t� �t�i�m�e� �(�t� �-� �2�)� �a�n�d� �a�l�s�o� �i�n� �s�t�a�t�e� �j� �a�t� 

�t�i�m�e� �(�t� �-� �1�)�.� 

�T�e�s�t�i�n�g� �f�o�r� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �t�h�e� �M�a�r�k�o�v� �p�r�o�p�e�r�t�y� �i�s� �t�h�e� �s�a�m�e� �a�s� 

�t�e�s�t�i�n�g� �t�o� �s�e�e� �w�h�e�t�h�e�r� �t�h�e� �p�r�o�c�e�s�s� �i�s� �a� �f�i�r�s�t�-�o�r�d�e�r� �c�h�a�i�n�.� �T�h�e� �n�u�l�l� 

�h�y�p�o�t�h�e�s�i�s� �w�o�u�l�d� �b�e� �t�h�a�t� �t�h�e� �c�h�a�i�n� �i�s� �o�f� �f�i�r�s�t�~�o�r�d�e�r�.� �T�h�e� �a�l�t�e�r�n�a�t�i�v�e� 

�h�y�p�o�t�h�e�s�i�s� �w�o�u�l�d� �b�e� �t�h�a�t� �t�h�e� �c�h�a�i�n� �i�s� �o�f� �s�e�c�o�n�d�-�o�r�d�e�r�.� �T�h�e� �n�u�l�l� 

�h�y�p�o�t�h�e�s�i�s� �c�a�n� �b�e� �s�t�a�t�e�d� �s�y�m�b�o�l�i�c�a�l�l�y� �a�s�:� 

�2� �a� �=� �=� �c�e� �3� �=� �9�%� �:� 

�H�O�:� �P�l�i�k� �P�o�u�k� �8� �©� �P�i�k� �P�i�k� �(�f�o�r� �J�d�»� �k� �1�,� �a�y�e�s� �e�g� �m�)� 

�T�h�e� �c�h�i� �s�q�u�a�r�e� �f�o�r�m�u�l�a� �f�o�r� �t�e�s�t�i�n�g� �t�h�i�s� �h�y�p�o�t�h�e�s�i�s� �i�s� 

� � 

�o�n�,� �W�.� �A�n�d�e�r�s�o�n� �a�n�d� �L�.� �A�.� �G�o�o�d�m�a�n�,� �"�S�t�a�t�i�s�t�i�c�a�l� �I�n�f�e�r�e�n�c�e� �A�b�o�u�t� 
�M�a�r�k�o�v� �C�h�a�i�n�s�,�"� �A�n�n�a�l�s� �o�f� �M�a�t�h�e�m�a�t�i�c�a�l� �S�t�a�t�i�s�t�i�c�s� �2�8� �(�M�a�r�c�h� �1�9�5�7�)�:� 
�8�9�-�1�1�0�.� 
� 
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�2� �H�A� �a� �2� �y�a� �1�0� 
�J� �i�,�k� 

�w�h�e�r�e� �j� �i�s� �t�h�e� �r�o�w� �o�f� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� �b�e�i�n�g� �t�e�s�t�e�d�.� �A� �t�e�s�t� �s�t�a�-� 

�t�i�s�t�i�c� �i�s� �c�o�m�p�u�t�e�d� �f�o�r� �e�a�c�h� �r�o�w�.� �E�a�c�h� �t�e�s�t� �s�t�a�t�i�s�t�i�c� �w�o�u�l�d� �t�h�e�n� �b�e� 

�c�o�m�p�a�r�e�d� �w�i�t�h� �t�h�e� �c�r�i�t�i�c�a�l� �s�t�a�t�i�s�t�i�c� �i�n� �a� �C�h�i� �s�q�u�a�r�e� �t�a�b�l�e�.� �T�h�e� �d�e�g�r�e�e�s� 

�o�f� �f�r�e�e�d�o�m� �f�o�r� �t�h�e� �t�e�s�t� �w�o�u�l�d� �e�q�u�a�l� �(�m�-�1�)�7�,� �w�h�e�r�e� �m� �i�s� �a�g�a�i�n� �t�h�e� �t�o�t�a�l� 

�n�u�m�b�e�r� �o�f� �s�t�a�t�e�s� �i�n� �t�h�e� �m�a�t�r�i�x�.� �I�n� �t�h�e� �f�o�r�m�u�l�a�,� �P�a�t� �a�n�d� �P�y� �s�,�a�r�e� �t�h�e� 

�o�n�e�-�~�p�e�r�i�o�d� �a�n�d� �t�w�o�-�p�e�r�i�o�d� �p�r�o�b�a�b�i�l�i�t�i�e�s�,� �r�e�s�p�e�c�t�i�v�e�l�y�,� �a�n�d� �n�i�,� �i�s� �a�n� 

�a�c�t�u�a�l� �n�u�m�b�e�r� �o�f� �o�b�s�e�r�v�a�t�i�o�n�s�.� �T�h�e� �f�o�r�m�u�l�a�e� �f�o�r� �t�h�e�s�e� �v�a�r�i�a�b�l�e�s� �a�r�e� 

�.� �T� �T�-�1� 
�P�a�,� �=� �P�r�e�e� �n�,� �(�t�)� �(�4�-�1�4�)� 

�.� �T� �T� 
�P�i�a� �=� �E�y�m�a�g�e�)�/� �b�o�m�g�s� �-�D� �(�4�-�1�8�)� 

�.� � �T�-� 
�n�i� �o�y� �m�5� �(�t�)� �|� �(�4�-�1�)� 

�I�n� �t�h�e� �a�b�o�v�e� �f�o�r�m�u�l�a�e�,� �t�h�e� �n�y�,� �(�e�)� �d�e�n�o�t�e� �t�h�e� �a�c�t�u�a�l� �o�b�s�e�r�v�a�-� 

�t�i�o�n�s� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �i�n� �s�t�a�t�e� �i� �a�t� �t�i�m�e� �(�t� �-� �1�)� �a�n�d� �a�l�s�o� �i�n� �s�t�a�t�e� �j� �a�t� 

�t�i�m�e� �(�t�)�.� �T�h�e� �e�x�p�l�a�n�a�t�i�o�n� �i�s� �s�i�m�p�l�y� �e�x�p�a�n�d�e�d� �f�o�r� �a�n�y� �n�.�.� �T�h�e� �o�v�e�r�a�l�l� �i�j�k �� 

�t�i�m�e� �p�e�r�i�o�d� �o�f� �t�h�e�s�e� �o�b�s�e�r�v�a�t�i�o�n�s� �i�s� �T�,� �w�h�e�r�e� �t� �=� �0�,� �1�,� �2�,�.�.�.�,� �T�.� 

�I�f� �t�h�e� �t�e�s�t� �s�t�a�t�i�s�t�i�c� �f�o�r� �e�a�c�h� �r�o�w� �i�s� �l�e�s�s� �t�h�a�n� �t�h�e� �c�r�i�t�i�c�a�l� 

�t�a�b�l�e� �s�t�a�t�i�s�t�i�c�,� �t�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �w�o�u�l�d� �n�o�t� �b�e� �r�e�j�e�c�t�e�d�,� �i�.�e�.�,� �t�h�e� 

�t�e�s�t� �d�o�e�s� �n�o�t� �d�i�s�p�r�o�v�e� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �t�h�e� �M�a�r�k�o�v� �p�r�o�p�e�r�t�y�.� 

�T�e�s�t�i�n�g� �f�o�r� �s�t�a�t�i�o�n�a�r�i�t�y�.� �T�h�e� �a�s�s�u�m�p�t�i�o�n� �t�h�a�t� �t�h�e� �M�a�r�k�o�v� �c�h�a�i�n� 
� � 

�i�s� �s�t�a�t�i�o�n�a�r�y� �m�e�a�n�s� �t�h�a�t� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �p�r�o�b�a�b�i�l�i�t�i�e�s� �r�e�m�a�i�n� �c�o�n�s�t�a�n�t� 

� � 

�1�0�I�n� �t�h�i�s� �a�n�d� �t�h�e� �n�e�x�t� �t�w�o� �c�h�a�p�t�e�r�s�,� �f�o�r�m�u�l�a�e� �w�i�l�l� �b�e� �n�u�m�b�e�r�e�d� 
�a�c�c�o�r�d�i�n�g� �t�o� �c�h�a�p�t�e�r� �(�f�i�r�s�t� �n�u�m�b�e�r�)� �a�n�d� �o�r�d�e�r� �w�i�t�h�i�n� �t�h�e� �c�h�a�p�t�e�r� �(�s�e�c�o�n�d� 
�n�u�m�b�e�r�)�.



�6�8�:� 

�o�v�e�r� �t�i�m�e�.� �F�l�u�c�t�u�a�t�i�o�n�s� �i�n� �t�h�e� �P�s�a� �d�u�r�i�n�g� �d�i�f�f�e�r�e�n�t� �t�i�m�e� �p�e�r�i�o�d�s� �d�e�-� 

�c�r�e�a�s�e� �t�h�e� �p�r�e�d�i�c�t�i�v�e� �a�b�i�l�i�t�y� �o�f� �t�h�e� �m�o�d�e�l� �a�n�d� �t�h�u�s� �i�n�v�a�l�i�d�a�t�e� �i�t�s� �u�s�e�.� 

�T�h�e�r�e�f�o�r�e�,� �s�o�m�e� �t�e�s�t� �m�u�s�t� �b�e� �p�e�r�f�o�r�m�e�d� �t�o� �a�s�c�e�r�t�a�i�n� �w�h�e�t�h�e�r� �t�h�e� �p�r�o�b�a�-� 

�b�i�l�i�t�i�e�s� �a�r�e� �s�t�a�t�i�o�n�a�r�y�.� �A�g�a�i�n�,� �a� �C�h�i�-�s�q�u�a�r�e� �t�e�s�t� �c�a�n� �b�e� �u�s�e�d� �f�o�r� 

�t�h�i�s� �p�u�r�p�o�s�e�.� �2�2� 

�T�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �w�o�u�l�d� �b�e� �t�h�a�t� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �p�r�o�b�a�b�i�l�i�t�i�e�s� 

�f�o�r� �e�a�c�h� �t�i�m�e� �p�e�r�i�o�d� �a�r�e� �t�h�e� �s�a�m�e� �a�s� �t�h�e� �o�v�e�r�a�l�l� �p�r�o�b�a�b�i�l�i�t�y� �t�h�a�t� �a�n� 

�i�n�d�i�v�i�d�u�a�l� �w�i�l�l� �m�o�v�e� �f�r�o�m� �s�t�a�t�e� �i� �a�t� �t�i�m�e� �(�t�c� �-� �1�)� �t�o� �s�t�a�t�e� �j� �a�t� �t�i�m�e� 

�(�t�)�.� �S�y�m�b�o�l�i�c�a�l�l�y�,� �t�h�i�s� �c�a�n� �b�e� �e�x�p�r�e�s�s�e�d� �a�s� 

�H�,�?� �P�4�4� �f�t�)� �=� �P�s� 

�T�h�e� �a�l�t�e�r�n�a�t�i�v�e� �h�y�p�o�t�h�e�s�i�s� �w�o�u�l�d� �b�e� �t�h�a�t� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �p�r�o�b�a�-� 

�b�i�l�i�t�i�e�s� �d�e�p�e�n�d� �o�n� �t�h�e� �t�i�m�e� �p�e�r�i�o�d� �i�n� �w�h�i�c�h� �t�h�e�y� �a�r�e� �o�b�s�e�r�v�e�d�.� �T�h�e� 

�c�h�i� �s�q�u�a�r�e� �f�o�r�m�u�l�a� �f�o�r� �t�e�s�t�i�n�g� �t�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �i�s� 

�2�  ��a�  ��~� �2� �U�A� 

�x�y� �=� �2�D� �B�y�,�(�0�)� �-� �P�y�,� �/�P�y�,� �(�4�-�2�)� 

�w�h�e�r�e� 

�P�4�5� �6�)� �=� �n�y� �,�(�t�)�/�n�,� �C�t� �-� �1�)� �(�4�-�2�4�)� 

�t� �T�-�1� 
�D�.�.� �=� �_�.�(�t� �.�(�t� �4�-�2�3� �P�a�y� �t�a�s� �f�b� �n�,� �(�t�)� �(� �)� 

�T�h�e� �d�e�g�r�e�e�s� �o�f� �f�r�e�e�d�o�m� �f�o�r� �t�h�e� �t�e�s�t� �w�o�u�l�d� �b�e� �e�q�u�a�l� �t�o� �(�m� �-� �1�)� 

�(�T�-�1�)�.� �A�s� �w�i�t�h� �t�h�e� �M�a�r�k�o�v� �p�r�o�p�e�r�t�y� �t�e�s�t�,� �t�h�i�s� �i�s� �a� �r�o�w� �t�e�s�t�.� �T�h�e� 

�t�e�s�t� �s�t�a�t�i�s�t�i�c� �f�o�r� �e�a�c�h� �r�o�w� �w�o�u�l�d� �h�a�v�e� �t�o� �b�e� �c�o�m�p�a�r�e�d� �t�o� �t�h�e� �c�r�i�t�i�c�a�l� 

�t�a�b�l�e� �s�t�a�t�i�s�t�i�c�.� �F�a�i�l�u�r�e� �t�o� �r�e�j�e�c�t� �t�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �i�m�p�l�i�e�s� �t�h�a�t� 

�t�h�e� �t�r�a�n�s�i�t�i�o�n� �p�r�o�b�a�b�i�l�i�t�i�e�s� �a�r�e� �i�n�d�e�e�d� �s�t�a�t�i�o�n�a�r�y�.� 

� � 

�1� �a�n�d�e�r�s�o�n� �a�n�d� �G�o�o�d�m�a�n�,� �p�p�.� �8�9�-�1�1�0�.



�T�h�e� �a�b�o�v�e� �f�o�u�n�d�a�t�i�o�n�s� �o�f� �t�h�e� �M�a�r�k�o�v� �m�o�d�e�l� �a�r�e� �b�y� �n�o� �m�e�a�n�s� 

�t�h�e� �e�x�t�e�n�t� �o�f� �t�h�e� �m�o�d�e�l�.� �T�h�e� �d�i�s�c�u�s�s�i�o�n� �w�a�s� �m�e�a�n�t� �t�o� �g�i�v�e� �a� �g�e�n�e�r�a�l� 

�d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� �a�n�d� �t�h�e� �a�s�s�o�c�i�a�t�e�d� �t�e�s�t�s� �a�n�d� 

�a�s�s�u�m�p�t�i�o�n�s�.� �T�h�i�s� �i�s� �t�h�e� �b�a�s�i�s� �f�o�r� �a�n�y� �M�a�r�k�o�v� �m�o�d�e�l�,� �T�h�e� �r�e�s�t� �o�f� 

�t�h�e� �c�h�a�p�t�e�r� �w�i�l�l� �d�e�s�c�r�i�b�e� �t�h�e� �b�a�s�i�c� �m�o�d�e�l� �a�n�d� �e�x�t�e�n�s�i�o�n�s� �i�n� �t�e�r�m�s� 

�o�f� �i�t�s� �a�p�p�l�i�c�a�t�i�o�n� �f�o�r� �m�a�n�a�g�i�n�g� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s�.� 

�T�h�e� �B�a�s�i�c� �M�a�n�p�o�w�e�r� �M�o�d�e�l� 
 �� 

� � 

�T�h�e� �m�o�d�e�l� �w�i�l�l� �b�e� �d�i�s�c�u�s�s�e�d� �h�e�r�e� �i�n� �a� �v�e�r�y� �s�i�m�p�l�i�s�t�i�c� �m�a�n�n�e�r�.� 

�F�o�r� �a�n�y� �p�a�r�t�i�¢�u�l�a�r� �a�p�p�l�i�c�a�t�i�o�n�,� �s�u�c�h� �a�s� �i�n� �a�n� �i�n�s�u�r�e�n�c�e� �c�o�m�p�a�n�y� �o�r� 

�a� �l�e�g�a�l� �f�i�r�m�,� �t�h�e� �m�o�d�e�l� �w�o�u�l�d� �b�e� �m�o�d�i�f�i�e�d� �t�o� �f�i�t� �t�h�e� �s�i�t�u�a�t�i�o�n� �a�n�d� 

�n�e�e�d�s� �o�f� �t�h�e� �c�o�m�p�a�n�y�.� �A�n� �e�x�a�m�p�l�e� �o�f� �h�o�w� �t�h�e� �g�e�n�e�r�a�l� �m�o�d�e�l� �c�a�n� �b�e� 
�2� 

�u�s�e�d� �w�i�l�l� �b�e� �s�e�t� �f�o�r�t�h� �i�n� �l�a�t�e�r� �c�h�a�p�t�e�r�s�.� �F�o�r� �n�o�w�,� �t�h�e� �d�i�s�c�u�s�s�i�o�n� 

�w�i�l�l� �b�e� �v�e�r�y� �g�e�n�e�r�a�l�.� 

�S�t�a�t�e�s�.� �T�h�e� �t�r�a�n�s�i�e�n�t� �s�t�a�t�e�s� �w�o�u�l�d� �b�e� �t�h�e� �d�i�f�f�e�r�e�n�t� �j�o�b�s�,� 

�l�e�v�e�l�s�,� �o�r� �p�o�s�i�t�i�o�n�s� �w�i�t�h�i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �t�h�a�t� �a�r�a� �t�o� �b�e� �c�o�v�e�r�e�d� 

�b�y� �t�h�e� �m�o�d�e�l�.� �T�h�e�s�e� �p�o�s�i�t�i�o�n�s� �d�o� �n�o�t� �h�a�v�e� �t�o� �b�e� �h�i�e�r�a�r�c�h�i�c�a�l� �i�n� 

�m�a�t�u�r�e�,� �s�u�c�h� �a�s� �t�h�e� �s�i�t�u�a�t�i�o�n� �w�h�e�r�e� �t�h�e� �e�m�p�l�o�y�e�e�s� �a�r�e� �t�r�y�i�n�g� �t�o� 

 ��c�l�i�m�b� �t�h�e� �l�a�d�d�e�r�"� �t�o� �s�u�c�c�e�s�s� �i�n� �t�h�e� �f�i�r�m�.� �H�o�w�e�v�e�r�,� �t�h�e� �p�o�s�i�t�i�o�n�s� 

�d�o� �h�a�v�e� �t�o� �b�e� �d�i�s�t�i�n�g�u�i�s�h�a�b�l�e� �f�r�o�m� �o�n�e� �a�n�o�t�h�e�r� �t�o� �e�n�s�u�r�e� �t�h�a�t� �t�h�e� 

�s�t�a�t�e�s� �a�r�e� �m�u�t�u�a�l�l�y� �e�x�c�l�u�s�i�v�e�.� �T�h�e� �n�u�m�b�e�r� �o�f� �t�r�a�n�s�i�e�n�t� �s�t�a�t�e�s� �w�o�u�l�d� 

�e�q�u�a�l� �t�h�e� �n�u�m�b�e�r� �o�f� �p�o�s�i�t�i�a�e�n�s� �o�r� �j�o�b�s� �i�n� �t�h�e� �f�i�r�m�.



�7�0� 

�T�h�e�r�e� �i�s� �a�t� �l�e�a�s�t� �o�n�e� �a�b�s�o�r�b�i�n�g� �s�t�a�t�e� �i�n� �t�h�e� �m�o�d�e�l�.� �I�f� �o�n�l�y� 

�o�n�e�,� �t�h�i�s� �s�t�a�t�e� �w�o�u�l�d� �b�e� �f�o�r� �t�h�e� �i�n�d�i�v�i�d�u�a�l�s� �t�h�a�t� �l�e�a�v�e� �t�h�e� �s�y�s�t�e�m� 

�f�o�r�:� �a�n�y� �r�e�a�s�o�n�,� �i�.�e�.�,� �d�e�a�t�h�,� �r�e�s�i�g�n�a�t�i�o�n�,� �f�i�r�i�n�g�.� �D�e�p�e�n�d�i�n�g� �o�n� �t�h�e� 

�d�e�s�i�r�e�d� �i�n�f�o�r�m�a�t�i�o�n�,� �t�h�e�r�e� �c�o�u�l�d� �e�a�s�i�l�y� �b�e� �m�o�r�e� �a�b�s�o�r�b�i�n�g� �s�t�a�t�e�s�.� 

�F�o�r� �e�x�a�m�p�l�e�,� �t�h�e�r�e� �c�o�u�l�d� �b�e� �a�n� �a�b�s�o�r�b�i�n�g� �s�t�a�t�e� �f�o�r� �e�a�c�h� �r�e�a�s�o�n� �f�o�r� 

�l�e�a�v�i�n�g� �t�h�e� �s�y�s�t�e�m� �g�i�v�e�n� �a�b�o�v�e�.� 

�T�h�e� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x�.� �O�n�c�e� �t�h�e� �s�t�a�t�e�s� �h�a�v�e� �b�e�e�n� �d�e�f�i�n�e�d�,� 
� � 

�t�h�e� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� �c�a�n� �b�e� �f�o�r�m�u�l�a�t�e�d�.� �A�s�s�u�m�e� �a� �s�i�t�u�a�t�i�o�n� �w�h�e�r�e� �a� 

�c�o�m�p�a�n�y� �h�a�s� �t�h�r�e�e� �j�o�b� �l�e�v�e�l�s�,� �s�p�e�c�i�f�i�e�d� �a�s� �l�e�v�e�l�s� �A�,� �B�,� �a�n�d� �C�.� 

�U�s�i�n�g� �o�n�l�y� �o�n�e� �a�b�s�o�r�b�i�n�g� �s�t�a�t�e�,� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� �i�n� �i�t�s� �c�a�n�o�n�i�c�a�l� 

�f�o�r�m� �w�o�u�l�d� �b�e� 

� � 

�L�e�a�v�e� �\� �A� �B� �C� 

�i� 
�L�e�a�v�e� �1� �,� �0� �0� �0� 

�1� 

�i� 

�i� 

 �� �A� �P�a�r�,� �1� �P�a�a� �P�a�B� �P�a�c� 
�i� 

�P�e� �8�B� �P�a�r� �1� �P�p�a� �P�a�p�a� 
�t� 

�¢� �P�o�a�,� �§� �P�o�a� �P�o�p� �P�e�e� 

�T�h�e� �"�L�"� �i�n� �t�h�e� �s�u�b�s�c�r�i�p�t�s� �c�o�r�r�e�s�p�o�n�d�s� �w�i�t�h� �t�h�e�  ��l�e�a�v�e�"� �a�b�s�o�r�b�i�n�g�.� 

�s�t�a�t�e�.� 

�T�h�e� �I� �m�a�t�r�i�x� �i�n� �t�h�i�s� �c�a�s�e� �i�s� �j�u�s�t� �a� �s�c�a�l�a�r� �w�i�t�h� �a� �v�a�l�u�e� �o�f� 

�1�.� �T�h�e� �O� �p�a�r�t�i�t�i�o�n� �i�s� �a� �(�1� �X� �3�)� �v�e�c�t�o�r� �o�f� �z�e�r�o�s�.� �T�h�i�s� �v�e�c�t�o�r� 

�s�p�e�c�i�f�i�e�s� �t�h�a�t� �o�n�c�e�.� �t�h�e� �e�m�p�l�o�y�e�e� �l�e�a�v�e�s� �t�h�e� �f�i�r�m�,� �t�h�e�r�e� �i�s� �n�o� 

�p�r�o�b�a�b�i�l�i�t�y� �o�f� �r�e�-�e�n�t�e�r�i�n�g� �t�h�e� �s�y�s�t�e�m� �i�n�t�o� �o�n�e� �o�f� �t�h�e� �t�h�r�e�e� �j�o�b



�7�1� 

�l�e�v�e�l�s�.� �I�t� �i�s� �e�a�s�i�l�y� �c�o�n�c�e�i�v�a�b�l�e� �t�h�a�t� �s�o�m�e�o�n�e� �c�o�u�l�d� �l�e�a�v�e� �t�h�e� �f�i�r�m� 

�t�e�m�p�o�r�a�r�i�l�y� �a�n�d� �t�h�e�n� �c�o�m�e� �b�a�c�k� �t�o� �t�h�e� �f�i�r�m� �i�n� �t�h�e� �s�a�m�e� �o�r� �e�v�e�n� �a� 

�d�i�f�f�e�r�e�n�t� �p�o�s�i�t�i�o�n�.� �T�h�i�s� �w�o�u�l�d� �i�m�p�l�y� �t�h�a�t� �"�L�"� �i�s� �n�o�t� �t�r�u�l�y� �a�n� 

�a�b�s�o�r�b�i�n�g� �s�t�a�t�e�,� �w�h�i�c�h� �i�s� �e�s�s�e�n�t�i�a�l� �t�o� �t�h�e� �a�p�p�l�i�c�a�b�l�e� �t�h�e�o�r�y�.� �T�h�i�s� 

�e�a�n� �b�e� �d�e�a�l�t� �w�i�t�h� �i�n� �e�i�t�h�e�r� �o�f� �t�w�o� �w�a�y�s�.� �F�i�r�s�t�,� �a�n�o�t�h�e�r� �s�t�a�t�e� �c�o�u�l�d� 

�b�e� �b�u�i�l�t� �i�n�t�o� �t�h�e� �m�o�d�e�l� �w�h�i�c�h� �w�o�u�l�d� �t�a�k�e� �c�a�r�e� �o�f� �t�h�e� �e�m�p�l�o�y�e�e�s� �w�h�o� 

�l�e�f�t� �t�h�e� �f�i�r�m� �b�u�t� �w�e�r�e� �e�x�p�e�c�t�e�d� �t�o� �r�e�t�u�r�n�.� �T�h�i�s� �w�o�u�l�d� �n�o�t� �b�e� �a�n� 

�a�b�s�o�r�b�i�n�g� �s�t�a�t�e�.� �U�n�f�o�r�t�u�n�a�t�e�l�y�,� �t�h�i�s� �w�o�u�l�d� �n�o�t� �c�o�m�p�l�e�t�e�l�y� �s�o�l�v�e� �t�h�e� 

�p�r�o�b�l�e�m� �s�i�n�c�e� �s�o�m�e� �o�f� �t�h�e� �e�m�p�l�o�y�e�e�s� �w�h�o� �r�e�t�u�r�n�e�d� �t�o� �t�h�e� �f�i�r�m� �w�o�u�l�d� 

�a�l�m�o�s�t� �c�e�r�t�a�i�n�l�y� �d�o� �s�o� �u�n�e�x�p�e�c�t�e�d�l�y�.� �T�h�e� �s�e�c�o�n�d� �p�o�s�s�i�b�i�l�i�t�y� �w�o�u�l�d� �b�e� 

�t�o� �t�r�e�a�t� �t�h�e�s�e� �p�e�o�p�l�e� �a�s� �e�n�t�e�r�i�n�g� �t�h�e� �f�i�r�m� �f�o�r� �t�h�e� �f�i�r�s�t� �t�i�m�e�.� �A�g�a�i�n�,� 

�h�o�w�e�v�e�r�,� �t�h�i�s� �m�a�y� �n�o�t� �s�o�l�v�e� �t�h�e� �p�r�o�b�l�e�m�.� �T�h�e�s�e� �p�e�o�p�l�e� �w�h�o� �r�e�-�e�n�t�e�r� 

�t�h�e� �f�i�r�m� �m�a�y� �h�a�v�e� �d�i�f�f�e�r�e�n�t� �j�o�b� �m�o�b�i�l�i�t�y� �p�r�o�b�a�b�i�l�i�t�i�e�s� �t�h�a�n� �o�n�e� �w�h�o� 

�i�s� �e�n�t�e�r�i�n�g� �a� �p�o�s�i�t�i�o�n� �f�o�r� �t�h�e� �f�i�r�s�t� �t�i�m�e�.� �A�n� �e�x�a�m�p�l�e� �o�f� �t�h�i�s� �m�a�y� �b�e� 

�s�o�m�e�o�n�e� �w�h�o� �t�a�k�e�s� �a� �l�e�a�v�e� �o�f� �a�b�s�e�n�c�e� �t�o� �p�e�r�f�o�r�m� �r�e�s�e�a�r�c�h� �o�r� �c�o�n�-� 

�t�i�n�u�e� �t�h�e�i�r� �e�d�u�c�a�t�i�o�n� �i�n� �a�n� �a�r�e�a� �r�e�l�e�v�a�n�t� �t�o� �t�h�e�i�r� �j�o�b�.� �I�f� �t�h�e�r�e� �a�r�e� 

�e�n�o�u�g�h� �o�f� �t�h�e�s�e� �p�e�o�p�l�e� �t�o� �a�f�f�e�c�t� �t�h�e� �s�t�a�t�i�o�n�a�r�i�t�y� �o�f� �t�h�e� �t�r�a�n�s�i�t�i�o�n� 

�m�a�t�r�i�x�,� �i�t� �i�s� �p�o�s�s�i�b�l�e� �t�o� �d�e�a�l� �w�i�t�h� �t�h�e� �p�r�o�b�l�e�m� �b�y� �d�e�v�e�l�o�p�i�n�g� �a� 

�p�r�o�b�a�b�i�l�i�t�y� �m�a�t�r�i�x� �f�o�r� �j�u�s�t� �t�h�i�s� �t�y�p�e� �o�f� �s�i�t�u�a�t�i�o�n�,� �a�l�o�n�g� �w�i�t�h� �t�h�e� 

�m�a�t�r�i�x� �f�o�r� �"�n�o�r�m�a�l�"� �e�m�p�l�o�y�e�e�s�.� 

�T�h�e� �R� �v�e�c�t�o�r� �i�n� �t�h�e� �a�b�o�v�e� �e�x�a�m�p�l�e� �i�s� �a� �(�3� �x� �1�)� �c�o�l�u�m�n� �v�e�c�t�o�r� 

�w�h�i�c�h� �g�i�v�e�s� �t�h�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �o�f� �e�n�t�e�r�i�n�g� �t�h�e� �s�i�n�g�l�e� �a�b�s�o�r�b�i�n�g� �s�t�a�t�e� 

�f�r�o�m� �e�a�c�h� �j�o�b�,� �d�u�r�i�n�g� �a� �p�a�r�t�i�c�u�l�a�r� �t�i�m�e� �p�e�r�i�o�d�.� �T�h�e� �Q� �p�a�r�t�i�t�i�o�n� �i�s� 

�a� �(�3� �X� �3�)� �m�a�t�r�i�x� �w�h�i�c�h� �s�h�o�w�s� �t�h�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �o�f� �m�o�v�i�n�g� �f�r�o�m� �o�n�e
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�j�o�b� �t�o� �a�n�o�t�h�e�r� �d�u�r�i�n�g� �o�n�e� �t�i�m�e� �p�e�r�i�o�d�.� �T�h�e�s�e� �t�w�o� �p�a�r�t�i�t�i�o�n�s� �(�R� �a�n�d� 

�Q�)� �a�r�e� �v�e�r�y� �i�m�p�o�r�t�a�n�t� �f�o�r� �t�h�e� �e�x�t�e�n�s�i�o�n�s� �o�f� �t�h�e� �b�a�s�i�c� �m�o�d�e�l�.� 

�T�h�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �f�o�r� �t�h�e� �s�t�o�c�h�a�s�t�i�c� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� �a�r�e� 

�d�e�r�i�v�e�d� �f�r�o�m� �a�c�t�u�a�l� �h�i�s�t�o�r�i�c�a�l� �d�a�t�a�,� �a�n�d� �c�a�n� �b�e� �f�o�u�n�d� �i�n� �o�n�e� �o�f� �t�w�o� 

�w�a�y�s�.� �F�i�r�s�t�,� �a� �s�a�m�p�l�e� �o�f� �e�m�p�l�o�y�e�e�s� �c�a�n� �b�e� �t�r�a�c�e�d� �f�r�o�m� �t�h�e�i�r� �o�r�i�g�i�n�a�l� 

�e�m�p�l�o�y�m�e�n�t� �b�y� �t�h�e� �f�i�r�m� �t�o� �t�h�e�i�r� �p�r�e�s�e�n�t� �s�t�a�t�u�s�.� �T�h�e� �f�l�o�w� �o�f� �t�h�e�s�e� 

�s�a�m�p�l�e� �e�m�p�l�o�y�e�e�s� �w�o�u�l�d� �b�e� �u�s�e�d� �t�o� �f�i�n�d� �t�h�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �o�f� �m�o�v�e�m�e�n�t� 

�b�e�t�w�e�e�n� �j�o�b�s� �f�o�r� �t�h�e� �e�n�t�i�r�e� �p�o�p�u�l�a�t�i�o�n� �o�f� �e�m�p�l�o�y�e�e�s� �f�o�r� �t�h�e� �p�a�r�t�i�c�u�l�a�r� 

�f�i�r�n�.� 

�T�h�e� �s�e�c�o�n�d� �m�e�t�h�o�d� �w�o�u�l�d� �b�e� �t�o� �d�e�a�l� �w�i�t�h� �a�g�g�r�e�g�a�t�e�s�.� �T�h�e� 

�n�e�e�d�e�d� �d�a�t�a� �w�o�u�l�d� �i�n�c�l�u�d�e� �t�h�e� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� �i�n� �e�a�c�h� �j�o�b� �a�t� �t�h�e� 

�b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �p�e�r�i�o�d�,� �t�h�e� �m�o�v�e�m�e�n�t�s� �b�e�t�w�e�e�n� �j�o�b�s� �d�u�r�i�n�g� �t�h�e� �p�e�r�i�o�d�,� 

�a�n�d� �t�h�e� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� �w�h�o� �e�n�t�e�r�e�d� �a�n�d� �l�e�f�t� �t�h�e� �f�i�r�m� �d�u�r�i�n�g� �t�h�e� 

�p�e�r�i�o�d�.� �I�t� �w�o�u�l�d� �a�l�s�o� �b�e� �e�s�s�e�n�t�i�a�l� �t�o� �k�n�o�w� �w�h�a�t� �j�o�b� �l�e�v�e�l� �t�h�e� 

�e�n�t�e�r�i�n�g� �e�m�p�l�o�y�e�e� �f�i�l�l�e�d�,� �a�n�d� �w�h�a�t� �l�e�v�e�l� �t�h�e� �e�x�i�t�i�n�g� �e�m�p�l�o�y�e�e� �w�a�s� �i�n� 

�j�u�s�t� �b�e�f�o�r�e� �h�e� �l�e�f�t�.� �T�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �w�o�u�l�d� �b�e� �u�s�e�d� �t�o� �d�e�v�e�l�o�p� �a� 

�t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� �f�o�r� �e�a�c�h� �t�i�m�e� �p�e�r�i�o�d�.� �T�h�e�s�e� �i�n�d�i�v�i�d�u�a�l� �t�i�m�e� 

�p�e�r�i�o�d� �m�a�t�r�i�c�e�s� �w�o�u�l�d� �b�e� �a�v�e�r�a�g�e�d�,� �a�s� �a� �g�e�n�e�r�a�l� �r�u�l�e�,� �t�o� �f�o�r�m� �t�h�e� 

�m�o�d�e�l� �P� �f�o�r� �t�h�e� �f�i�r�m�s�?� �T�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �s�t�a�t�i�o�n�a�r�i�t�y� �i�n� �t�h�e� 

�t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� �b�e�c�o�m�e�s� �o�b�v�i�o�u�s� �h�e�r�e�.� �P�e�r�i�o�d�i�c� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�c�e�s� 

�t�h�a�t� �f�l�u�c�t�u�a�t�e� �w�i�d�e�l�y� �d�e�t�r�a�c�t� �f�r�o�m� �t�h�e� �d�e�p�e�n�d�a�b�i�l�i�t�y� �a�n�d� �v�a�l�i�d�i�t�y� 

�o�f� �t�h�e� �a�v�e�r�a�g�e� �P�i�j�°� �H�e�n�c�e�,� �t�h�e�r�e� �i�s� �a� �n�e�e�d� �t�o� �t�e�s�t� �t�h�e� �m�a�t�r�i�x� �f�o�r� 

� � 

�1�2�7�¢� �l�a�t�e�r� �p�e�r�i�o�d�s� �a�r�e� �m�o�r�e� �r�e�l�e�v�a�n�t� �f�o�r� �m�o�d�e�l�i�n�g� �m�o�b�i�l�i�t�y� 
�p�r�a�c�t�i�c�e�s� �o�f� �t�h�e� �f�i�r�m�,� �e�x�p�o�n�e�n�t�i�a�l� �s�m�o�o�t�h�i�n�g� �m�a�y� �b�e� �u�s�e�d� �r�a�t�h�e�r� �t�h�a�n� 
�a� �s�i�m�p�l�e� �a�v�e�r�a�g�i�n�g� �t�e�c�h�n�i�q�u�e�.



�7�3� 

�s�t�a�t�i�o�n�a�r�i�t�y�,� �u�s�i�n�g� �a� �c�h�i�-�s�q�u�a�r�e� �t�e�s�t�.� �(�S�e�e� �f�o�r�m�u�l�a�e� �(�4�-�2�)�,� �(�4�-�2�4�)�,� 

�a�n�d� �(�4�-�2�B�)� �a�b�o�v�e�.�)� �T�e�s�t�i�n�g� �f�o�r� �c�o�n�s�t�a�n�t� �P�a�y� �w�h�e�n� �m�o�d�e�l�i�n�g� 

�h�u�m�a�n� �r�e�s�o�u�r�c�e� �m�o�v�e�m�e�n�t�s� �r�e�f�e�r�s� �t�o� �t�e�s�t�i�n�g� �w�h�e�t�h�e�r� �t�h�e� �p�a�r�t�i�c�u�l�a�r� 

�t�i�m�e� �p�e�r�i�o�d� �a�f�f�e�c�t�s� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �p�r�o�b�a�b�i�l�i�t�i�e�s� �o�f� �j�o�b� �m�o�b�i�l�i�t�y�.� 

�T�h�e� �t�e�s�t� �f�o�r� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �t�h�e� �M�a�r�k�o�v� �p�r�o�p�e�r�t�y� �w�o�u�l�d� �a�l�s�o� 

�n�e�e�d� �t�o� �b�e� �p�e�r�f�o�r�m�e�d�.� �(�S�e�e� �f�o�r�m�u�l�a�e� �(�4�-�1�)�,� �(�4�-�1�A�)�,� �a�n�d� �(�4�-�1�B�)� �a�b�o�v�e�.�)� 

�T�h�i�s� �t�e�s�t� �w�o�u�l�d� �e�n�s�u�r�e� �t�h�a�t� �t�h�e� �f�u�t�u�r�e� �m�o�b�i�l�i�t�y� �o�f� �a�n� �e�m�p�l�o�y�e�e� �i�s�.� 

�d�e�p�e�n�d�e�n�t� �o�n�l�y� �u�p�o�n� �h�i�s� �p�r�e�s�e�n�t� �p�o�s�i�t�i�o�n� �w�i�t�h� �t�h�e� �f�i�r�m�.� �T�h�e� �l�e�n�g�t�h� 

�o�f� �t�i�m�e� �i�n� �t�h�e� �p�r�e�s�e�n�t� �p�o�s�i�t�i�o�n� �s�h�o�u�l�d� �n�o�t� �h�a�v�e� �a�n� �e�f�f�e�c�t� �o�n� �t�h�e� 

�'� �P�a�;� �S�,� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �a�s�s�u�m�p�t�i�o�n�s� �o�f� �t�h�e� �m�o�d�e�l�.� 

�T�h�e� �t�r�a�n�s�i�t�i�o�n� �p�e�r�i�o�d�.� �M�u�c�h� �o�f� �t�h�e� �d�i�s�c�u�s�s�i�o�n� �o�f� �t�h�e� �t�r�a�n�s�i�-� 
� � 

�t�i�o�n� �m�a�t�r�i�x� �h�a�s� �r�e�f�e�r�r�e�d� �t�o� �"�a� �p�a�r�t�i�c�u�l�a�r� �t�i�m�e� �p�e�r�i�o�d�,�"� �d�u�r�i�n�g� �w�h�i�c�h� 

�c�e�r�t�a�i�n� �o�c�c�u�r�r�e�n�c�e�s� �a�r�e� �r�e�l�e�v�a�n�t�.� �T�h�i�s� �t�i�m�e� �p�e�r�i�o�d� �i�s� �c�o�m�m�o�n�l�y� 

�c�a�l�l�e�d� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �p�e�r�i�o�d�.� �T�h�e� �p�r�i�m�a�r�y� �s�t�i�p�u�l�a�t�i�o�n� �i�s� �t�h�a�t� �t�h�e� � � 

�t�i�m�e� �p�e�r�i�o�d� �b�e� �s�h�o�r�t� �e�n�o�u�g�h� �t�h�a�t� �o�n�l�y� �o�n�e� �m�o�v�e�m�e�n�t� �c�a�n� �b�e� �m�a�d�e� 

�d�u�r�i�n�g� �e�a�c�h� �p�e�r�i�o�d�.� �F�o�r� �e�x�a�m�p�l�e�,� �a�n� �e�m�p�l�o�y�e�e� �w�o�u�l�d� �n�o�t� �m�o�v�e� �f�r�o�m� 

�l�e�v�e�l� �A� �t�o� �l�e�v�e�l� �B� �t�o� �l�e�v�e�l� �C� �d�u�r�i�n�g� �o�n�l�y� �o�n�e� �t�r�a�n�s�i�t�i�o�n� �p�e�r�i�o�d�.� 

�M�o�s�t� �m�a�n�p�o�w�e�r� �m�o�d�e�l�s� �u�s�e� �a� �t�r�a�n�s�i�t�i�o�n� �p�e�r�i�o�d� �o�f� �o�n�e� �y�e�a�r�.� 

�E�x�t�e�n�s�i�o�n�s� �a�n�d� �A�p�p�l�i�c�a�t�i�o�n�s� 
� � 

�O�n�c�e� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� �h�a�s� �b�e�e�n� �f�o�r�m�u�l�a�t�e�d� �a�n�d� �t�h�e� �p�r�o�p�e�r� 

�t�e�s�t�s� �p�e�r�f�o�r�m�e�d�,� �t�h�e� �m�o�d�e�l� �i�s� �r�e�a�d�y� �t�o� �b�e� �u�s�e�d� �t�o� �p�r�o�v�i�d�e� �i�n�f�o�r�m�a�t�i�o�n� 

�t�o� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �a�b�o�u�t� �t�h�e� �f�i�r�m�.� �T�h�e� �e�x�t�e�n�s�i�o�n�s� �a�n�d� �a�p�p�l�i�c�a�t�i�o�n�s� 

�a�s� �d�i�s�c�u�s�s�e�d� �b�e�l�o�w� �a�r�e� �n�o�t� �i�n� �a�n�y� �s�p�e�c�i�a�l� �o�r�d�e�r� �o�f� �i�m�p�o�r�t�a�n�c�e�.� �T�h�e� 

�i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �i�s� �d�e�s�i�r�e�d� �m�o�s�t� �b�y� �t�h�e� �f�i�r�m� �w�o�u�l�d� �b�e� �t�h�e� �m�o�s�t



�7�4� 

�i�m�p�o�r�t�a�n�t� �a�p�p�l�i�c�a�t�i�o�n� �i�n� �t�h�a�t� �p�a�r�t�i�c�u�l�a�r� �s�i�t�u�a�t�i�o�n�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� 

�t�h�e� �r�e�s�t� �o�f� �t�h�e� �c�h�a�p�t�e�r� �i�s� �t�o� �s�h�o�w� �w�h�a�t� �i�n�f�o�r�m�a�t�i�o�n� �c�a�n� �b�e� �g�l�e�a�n�e�d� �b�y� 

 ��t�h�e� �u�s�e� �o�f� �t�h�e� �m�e�d�e�l�.� 

�R�o�l�l�i�n�g� �o�v�e�r� �t�h�e� �P� �m�a�t�r�i�x�.� �O�n�c�e� �t�h�e� �P� �m�a�t�r�i�x� �h�a�s� �b�e�e�n� 
� � 

�f�o�r�m�u�l�a�t�e�d� �f�r�o�m� �p�a�s�t� �d�a�t�a�,� �i�t� �b�e�c�o�m�e�s� �t�h�e� �m�o�b�i�l�i�t�y� �m�o�d�e�l� �f�o�r� �o�n�e� 

�t�r�a�n�s�i�t�i�o�n� �p�e�r�i�o�d�.� �T�h�i�s� �c�a�n� �b�e� �e�x�t�e�n�d�e�d� �t�o� �a� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� �f�o�r� 

�l�o�n�g�e�r� �t�i�m�e� �p�e�r�i�o�d�s� �s�i�m�p�l�y� �b�y� �"�r�o�l�l�i�n�g�-�o�v�e�r�"� �t�h�e� �P� �m�a�t�r�i�x� �o�r� �m�u�l�t�i�-� 

�p�l�y�i�n�g� �i�t� �b�y� �t�h�e� �o�r�i�g�i�n�a�l� �P�,� �F�o�r� �a� �t�w�o�-�p�e�r�i�o�d� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x�,� 

�P�o� �=� �P�+� �P� �o�r� �P�o� �=� �P�y� �.� �P�y� 

�1�3�.� 
�G�e�n�e�r�a�l�i�z�i�n�g�,� �t�h�e� �n�-�p�e�r�i�o�d� �t�r�a�n�s�i�t�i�o�n� �i�s� �g�i�v�e�n� �b�y� �t�h�e� �f�o�l�l�o�w�i�n�g�:� 

�P�y� �=� �P�y�.� �P� �(�4�-�3�)� 

�T�h�i�s� �d�e�v�e�l�o�p�m�e�n�t� �i�s� �i�m�p�o�r�t�a�n�t� �f�o�r� �p�r�e�d�i�c�t�i�n�g� �m�a�n�p�o�w�e�r� �m�o�v�e �� 

�m�e�n�t�s� �f�a�r�t�h�e�r� �t�h�a�n� �j�u�s�t� �o�n�e� �p�e�r�i�o�d� �i�n�t�o� �t�h�e� �f�u�t�u�r�e�.� �T�h�i�s� �c�a�n� �b�e� 

�u�n�d�e�r�s�t�o�o�d� �b�e�t�t�e�r� �a�f�t�e�r� �i�n�i�t�i�a�l� �s�t�a�t�e� �v�e�c�t�o�r�s� �a�n�d� �s�t�e�a�d�y� �s�t�a�t�e� �d�e�-� 

�v�e�l�o�p�m�e�n�t�s� �h�a�v�e� �b�e�e�n� �e�x�p�l�a�i�n�e�d�.� 

�I�n�i�t�i�a�l� �v�e�c�t�o�r�s�.� �T�h�e� �i�n�i�t�i�a�l� �v�e�c�t�o�r� �c�a�n� �b�e� �s�t�a�t�e�d� �i�n� �t�e�r�m�s� 
� � 

�o�f� �p�r�o�b�a�b�i�l�i�t�i�e�s� �o�r� �i�n�d�i�v�i�d�u�a�l�s�.� �W�h�e�n� �s�t�a�t�e�d� �i�n� �p�r�o�b�a�b�i�l�i�t�i�e�s�,� �t�h�e� 

�v�e�c�t�o�r� �g�i�v�e�s� �t�h�e� �c�h�a�n�c�e� �t�h�a�t�,� �i�n� �i�t�s� �i�n�i�t�i�a�l� �p�o�s�i�t�i�o�n�,� �a�n� �i�n�d�i�v�i�d�u�a�l� 

�e�m�p�l�o�y�e�e� �i�s� �i�n� �a� �p�a�r�t�i�c�u�l�a�r� �s�t�a�t�e� �o�r� �j�o�b�.� �T�h�i�s� �i�n�i�t�i�a�l� �p�r�o�b�a�b�i�l�i�t�y� 

�v�e�c�t�o�r� �w�i�l�l� �b�e� �c�a�l�l�e�d� �y�,�,� �w�h�e�r�e� �t�h�e� �s�u�b�s�c�r�i�p�t�  ��d�e�n�o�t�e�s� �t�h�e� �t�i�m�e� 

�p�e�r�i�o�d�.� �I�n� �a� �f�i�r�s�t�-�o�r�d�e�r� �M�a�r�k�o�v� �c�h�a�i�n�,� �t�h�e� �i�n�i�t�i�a�l� �p�r�o�b�a�b�i�l�i�t�y� 

� � 

�1�3� �N�o�t�a�t�i�o�n� �i�n� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �c�h�a�p�t�e�r� �a�b�i�d�e�s� �b�y� �t�h�e� �r�u�l�e� �t�h�a�t� 
�m�a�t�r�i�c�e�s� �a�r�e� �d�e�s�i�g�n�a�t�e�d� �b�y� �c�a�p�i�t�a�l� �l�e�t�t�e�r�s�,� �w�h�i�l�e� �v�e�c�t�o�r�s� �a�r�e� 
�d�e�s�i�g�n�a�t�e�d� �b�y� �s�m�a�l�l� �l�e�t�t�e�r�s�.



�7�5� 

�v�e�c�t�o�r� �c�a�n� �b�e� �u�s�e�d� �i�n� �c�o�n�j�u�n�c�t�i�o�n� �w�i�t�h� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� �t�o� �f�i�n�d� 

�t�h�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �o�f� �b�e�i�n�g� �i�n� �e�a�c�h� �j�o�b� �a�f�t�e�r� �o�n�e� �p�e�r�i�o�d�.� �T�h�e� �f�o�r�m�u�l�a� 

�i�s� �s�i�m�p�l�y� 

�¥�y� �=� �¥�Q�*� �P� �(�4�-�4�)� 

�G�e�n�e�r�a�l�i�z�i�n�g�,� �t�h�e�s�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �c�a�n� �b�e� �f�o�u�n�d� �i�n� �t�h�e� �f�o�r�m� �o�f� �a� 

�s�t�a�t�e� �v�e�c�t�o�r� �f�o�r� �a�n�y� �p�e�r�i�o�d�,� �a�s� �f�o�l�l�o�w�s� 

�Y�u� �=� �Y�o� �°� �P�y� �(�4�-�5�)� 

�T�h�e� �s�t�a�t�e� �v�e�c�t�o�r� �c�a�n� �b�e� �u�s�e�d� �t�o� �p�r�e�d�i�c�t� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� 

�b�e�i�n�g� �i�n� �a� �c�e�r�t�a�i�n� �j�o�b� �a�t� �a� �s�p�e�c�i�f�i�e�d� �p�o�i�n�t� �i�n� �t�h�e� �f�u�t�u�r�e�.� �A�n�o�t�h�e�r� 

�w�a�y� �o�f� �i�n�t�e�r�p�r�e�t�i�n�g� �t�h�i�s� �v�e�c�t�o�r� �i�s� �t�h�a�t� �i�t� �w�o�u�l�d� �s�h�o�w� �t�h�e� �p�e�r�c�e�n�t�a�g�e� 

�m�a�k�e�-�u�p� �o�f� �t�h�e� �f�i�r�m�'�s� �e�m�p�l�o�y�e�e�s� �i�n� �e�a�c�h� �j�o�b� �a�t� �s�o�m�e� �p�o�i�n�t� �i�n� �t�h�e� 

�f�u�t�u�r�e�.� 

�T�h�e� �i�n�i�t�i�a�l� �s�t�a�t�e� �v�e�c�t�o�r� �c�a�n� �a�l�s�o� �g�i�v�e� �t�h�e� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� 

�i�n� �e�a�c�h� �j�o�b� �a�t� �t�h�e� �c�o�m�m�e�n�c�e�m�e�n�t� �o�f� �t�h�e� �m�o�d�e�l�.� �T�h�e� �i�n�f�o�r�m�a�t�i�o�n� �c�a�n� 

�b�e� �u�s�e�d� �i�n� �m�u�c�h� �t�h�e� �s�a�m�e� �m�a�n�n�e�r� �a�s� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �v�e�c�t�o�r� �a�b�o�v�e�.� 

�U�s�i�n�g� �w�,� �t�o� �d�e�n�o�t�e� �t�h�e� �i�n�i�t�i�a�l� �v�e�c�t�o�r� �o�f� �e�m�p�l�o�y�e�e�s�,� �t�h�e� �g�e�n�e�r�a�l� 

�f�o�r�m�u�l�a� �w�o�u�l�d� �b�e� 

�W�y� �=� �W�o� �'� �P�y� �(�4�-�6�)� 

�T�h�i�s� �f�o�r�m�u�l�a� �w�o�u�l�d� �g�i�v�e� �t�h�e� �p�r�e�d�i�c�t�e�d�-�n�u�m�b�e�r� �o�f� �p�e�o�p�l�e� �i�n� �e�a�c�h� �©� 

�j�o�b� �a�t� �s�o�m�e� �f�u�t�u�r�e� �p�e�r�i�o�d�.� �A� �p�e�r�c�e�n�t�a�g�e� �b�r�e�a�k�d�o�w�n� �o�f� �t�h�i�s� �v�e�c�t�o�r� 

�s�h�o�u�l�d� �y�i�e�l�d� �t�h�e� �Y�y� �v�e�c�t�o�r�.



�7�6�:� 

�I�t� �s�h�o�u�l�d� �b�e� �n�o�t�e�d� �t�h�a�t� �n�e�i�t�h�e�r� �f�o�r�m�u�l�a� �(�4�)� �n�o�r� �f�o�r�m�u�l�a� �(�5�)� 

�r�e�c�o�g�n�i�z�e�s� �t�h�e� �i�n�f�l�u�x� �o�f� �n�e�w� �e�m�p�l�o�y�e�e�s� �d�u�r�i�n�g� �f�u�t�u�r�e� �t�i�m�e� �p�e�r�i�c�d�s�.� 

�T�h�e�s�e� �f�o�r�m�u�l�a�e� �o�n�l�y� �g�i�v�e� �t�h�e� �d�i�s�p�o�s�i�t�i�o�n� �o�f� �p�r�e�s�e�n�t� �e�m�p�l�o�y�e�e�s�.� �S�i�n�c�e� 

�t�h�e� �m�o�d�e�l� �i�n�c�l�u�d�e�s� �a�t� �l�e�a�s�t� �o�n�e� �a�b�s�o�r�b�i�n�g� �s�t�a�t�e�,� �i�t� �i�s� �e�v�i�d�e�n�t� �t�h�a�t� �a�s� 

�n� �g�e�t�s� �l�a�r�g�e�r�,� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �b�e�i�n�g� �i�n� �t�h�e� �a�b�s�o�r�b�i�n�g� �s�t�a�t�e� �t�e�n�d�s� 

�t�o� �o�n�e�.� �I�n� �o�t�h�e�r� �w�o�r�d�s�,� �s�o�o�n�e�r� �o�r� �l�a�t�e�r� �a�l�l� �o�f� �t�h�e� �e�m�p�l�o�y�e�e�s� �w�i�l�l� 

�l�e�a�v�e� �t�h�e� �f�i�r�m� �f�o�r� �s�o�m�e� �r�e�a�s�o�n�.� �T�o� �b�e� �m�o�r�e� �r�e�l�e�v�a�n�t� �f�o�r� �m�a�n�p�o�w�e�r� 

�p�l�a�n�n�i�n�g� �p�u�r�p�o�s�e�s�,� �s�o�m�e� �p�r�o�v�i�s�i�o�n� �n�e�e�d�s� �t�o� �b�e� �m�a�d�e� �f�o�r� �f�u�t�u�r�e� �h�i�r�i�n�g� 

�p�r�a�c�t�i�c�e�s�.� 

�I�f� �t�h�e� �a�b�s�o�r�b�i�n�g� �s�t�a�t�e�s� �a�r�e� �d�i�s�r�e�g�a�r�d�e�d�,� �t�h�e� �n�u�m�b�e�r� �o�f� �s�t�a�t�e�s� 

�w�o�u�l�d� �j�u�s�t� �b�e� �e�q�u�a�l� �t�o� �t�h�e� �n�u�m�b�e�r� �o�f� �t�r�a�n�s�i�e�n�t� �s�t�a�t�e�s�.� �L�e�t� �X�y� �b�e� �a� 

�v�e�c�t�o�r� �t�h�a�t� �g�i�v�e�s� �t�h�e� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� �a�t� �e�a�c�h� �l�e�v�e�l� �w�i�t�h�i�n� �t�h�e� �f�i�r�m� 

�a�t� �t�h�e� �e�n�d� �o�f� �p�e�r�i�o�d� �N�.� �I�t� �i�s� �e�a�s�i�l�y� �s�e�e�n� �t�h�a�t� �t�h�e� �n�u�m�b�e�r� �o�f� �e�l�e�m�e�n�t�s� 

�i�n� �t�h�i�s� �v�e�c�t�o�r� �w�o�u�l�d� �e�q�u�a�l� �t�h�e� �n�u�m�b�e�r� �o�f� �t�r�a�n�s�i�e�n�t� �s�t�a�t�e�s� �i�n� �t�h�e� �m�o�d�e�l�,� 

�w�h�i�c�h� �a�l�s�o� �e�q�u�a�l�s� �t�h�e� �r�o�w�s� �(�a�n�d� �c�o�l�u�m�n�s�)� �i�n� �t�h�e� �Q� �m�a�t�r�i�x�.� �L�e�t� �k�y� �b�e� 

�t�h�e� �v�e�c�t�o�r� �w�h�i�c�h� �g�i�v�e�s� �t�h�e� �n�u�m�b�e�r� �o�f� �p�e�o�p�l�e� �e�n�t�e�r�i�n�g� �t�h�e� �f�i�r�m� �a�t� �e�a�c�h� 

�l�e�v�e�l� �d�u�r�i�n�g� �t�r�a�n�s�i�t�i�o�n� �p�e�r�i�o�d� �N�.� �T�h�e� �v�e�c�t�o�r� �X�y� �c�a�n� �n�o�w� �b�e� �c�o�m�p�u�t�e�d� �a�s� 

�f�o�l�l�o�w�s�:� 

�R�y� �=� �X�y�_�7� �Q�t� �k�y� �(�4�-�7�)� 

�T�h�i�s� �f�o�r�m�u�l�a� �s�i�m�p�l�y� �m�e�a�n�s� �t�h�a�t� �t�h�e� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� �a�t� �e�a�c�h� �l�e�v�e�l� 

�a�t� �t�h�e� �e�n�d� �o�f� �a� �p�e�r�i�o�d� �i�s� �b�a�s�e�d� �o�n� �i�n�t�e�r�n�a�l� �m�o�v�e�m�e�n�t�s� �o�f� �e�m�p�l�o�y�e�e�s� �w�h�o� 

�w�e�r�e� �p�r�e�s�e�n�t� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �p�e�r�i�o�d� �p�l�u�s� �n�e�w� �e�m�p�l�o�y�e�e�s� �e�n�t�e�r�i�n�g� 

�d�u�r�i�n�g� �t�h�e� �p�e�r�i�o�d�.� �T�h�i�s� �i�s� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e� �d�e�f�i�n�i�t�i�o�n� �o�f� �t�h�e



�i�F� 

�t�r�a�n�s�i�t�i�o�n� �p�e�r�i�o�d� �w�h�i�c�h� �s�a�y�s� �t�h�a�t� �i�t� �i�s� �s�h�o�r�t� �e�n�o�u�g�h� �t�o� �a�l�l�o�w� �f�o�r� �o�n�l�y� 

�o�n�e� �m�o�v�e�m�e�n�t�.� �T�h�u�s�,� �e�m�p�l�o�y�e�e�s� �w�h�o� �e�n�t�e�r� �t�h�e� �s�y�s�t�e�m� �a�r�e� �n�o�t� �e�x�p�e�c�t�e�d� 

�t�o� �c�h�a�n�g�e� �p�o�s�i�t�i�o�n�s� �d�u�r�i�n�g� �t�h�e�i�r� �f�i�r�s�t� �t�r�a�n�s�i�t�i�o�n� �p�e�r�i�o�d� �w�i�t�h� �t�h�e� �f�i�r�m�.� 

�T�h�e� �i�m�p�l�i�c�a�t�i�o�n�s� �o�f� �t�h�i�s� �f�o�r�m�u�l�a� �f�o�r� �m�a�n�p�o�w�e�r� �p�l�a�n�n�i�n�g� �s�h�o�u�l�d� �b�e� �r�a�t�h�e�r� 

�o�b�v�i�o�u�s�.� �B�e�f�o�r�e� �e�x�t�e�n�d�i�n�g� �x� �i�n�t�o� �i�t�s� �s�t�e�a�d�y� �s�t�a�t�e�,� �t�h�e� �f�u�n�d�a�m�e�n�t�a�l� 

�m�a�t�r�i�x� �m�u�s�t� �b�e� �e�x�p�l�a�i�n�e�d�.� 

�T�h�e� �f�u�n�d�a�m�e�n�t�a�l� �m�a�t�r�i�x�.� �T�h�e� �f�o�r�m�u�l�a� �f�o�r� �t�h�e� �f�u�n�d�a�m�e�n�t�a�l� 
� � 

�m�a�t�r�i�x� �i�s� 

�F�=� �(�i� �-�Q�)�1� �(�4�~�8�)� 

�T�h�e� �e�l�e�m�e�n�t�s� �o�f� �t�h�e� �f�u�n�d�a�m�e�n�t�a�l� �m�a�t�r�i�x� �g�i�v�e� �t�h�e� �n�u�m�b�e�r� �o�f� �t�i�m�e�s� �t�h�e� 

�p�r�o�c�e�s�s� �i�s� �i�n� �s�t�a�t�e� �j�,� �g�i�v�e�n� �t�h�a�t� �t�h�e� �p�r�o�c�e�s�s� �b�e�g�a�n� �i�n� �s�t�a�t�e� �i�.� �S�i�n�c�e� 

�Q� �i�s� �u�s�e�d� �i�n� �t�h�e� �f�o�r�m�u�l�a�,� �t�h�e� �f�u�n�d�a�m�e�n�t�a�l� �m�a�t�r�i�x� �o�n�l�y� �r�e�l�a�t�e�s� �t�o� �t�h�e� 

�t�r�a�n�s�i�e�n�t� �s�t�a�t�e�s�.� �T�h�i�s� �m�a�k�e�s� �s�e�n�s�e�,� �s�i�n�c�e� �o�n�c�e� �a�n� �a�b�s�o�r�b�i�n�g� �s�t�a�t�e� �i�s� 

�e�n�t�e�r�e�d�,� �i�t� �i�s� �n�e�v�e�r� �l�e�f�t�,� �b�y� �d�e�f�i�n�i�t�i�o�n�.� �T�h�u�s�,� �f�;� �i�j� �f�o�r� �a�n�y� �a�b�s�o�r�b�i�n�g� 

�s�t�a�t�e� �s�h�o�u�l�d� �b�e� �i�n�f�i�n�i�t�y� �a�n�d� �t�e�l�l�s� �n�o�t�h�i�n�g�.� �E�a�c�h� �O�y� �f�o�r� �t�h�e� �t�r�a�n�s�i�e�n�t� 

�s�t�a�t�e�s� �w�o�u�l�d� �t�e�l�l� �h�o�w� �m�a�n�y� �t�r�a�n�s�i�t�i�o�n� �p�e�r�i�o�d�s�,� �o�n� �t�h�e� �a�v�e�r�a�g�e�,� �a�n� 

�e�m�p�l�o�y�e�e� �w�o�u�l�d� �b�e� �i�n� �e�a�c�h� �j�o�b� �b�e�f�o�r�e� �h�e� �i�s� �a�b�s�o�r�b�e�d�,� �o�r� �l�e�a�v�e�s� �t�h�e� 

�f�i�r�m�,� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �p�o�s�i�t�i�o�n� �h�e� �f�i�l�l�e�d� �w�h�e�n� �h�e� �e�n�t�e�r�e�d� �t�h�e� �f�i�r�m�.� 

�T�h�i�s� �c�o�u�l�d� �e�s�p�e�c�i�a�l�l�y� �b�e� �o�f� �i�n�t�e�r�e�s�t� �t�o� �s�o�m�e�o�n�e� �w�h�o� �i�s� �t�r�y�i�n�g� �t�o� �m�a�k�e� 

�a� �d�e�c�i�s�i�o�n� �o�n� �w�h�e�t�h�e�r� �t�o� �g�o� �t�o� �w�o�r�k� �f�o�r� �t�h�e� �f�i�r�m�.� �A�s� �w�i�t�h� �a�n�y� �f�i�g�u�r�e� 

�t�h�a�t� �i�s� �a�n� �a�v�e�r�a�g�e�,� �u�s�i�n�g� �t�h�e� �v�a�l�u�e� �a�s� �a�n� �a�b�s�o�l�u�t�e� �f�o�r� �p�r�e�d�i�c�t�i�n�g� 

�c�o�u�l�d� �c�a�u�s�e� �p�r�o�b�l�e�m�s�.� �H�e�n�c�e�,� �t�h�e� �v�a�r�i�a�n�c�e�s� �o�f� �t�h�e� �e�l�e�m�e�n�t�s� �i�n� �t�h�e� 

�f�u�n�d�a�m�e�n�t�a�l� �m�a�t�r�i�x� �m�a�y� �b�e� �r�e�l�e�v�a�n�t�.� �T�h�e�s�e� �a�r�e� �g�i�v�e�n� �b�y� 

� � 

�p�o�r� �p�r�o�o�f�,� �s�e�e� �K�e�m�e�n�y� �a�n�d� �S�n�e�l�l�,� �p�p�.� �4�6�-�4�7�.



�7�8� 

�F� �=� �F� �(�2� �F� �V�A�R� �-� �I�)� �-� �F� �(�4�-�9�)� 
�d�g� �s�q� 

�w�h�e�r�e� �t�h�e� �s�u�b�s�c�r�i�p�t� �(�d�g�)� �m�e�a�n�s� �t�h�a�t� �a�l�l� �e�l�e�m�e�n�t�s� �t�h�a�t� �a�r�e� �n�o�t� �o�n� �t�h�e� 

�p�r�i�m�a�r�y� �d�i�a�g�o�n�a�l� �e�q�u�a�l� �z�e�r�o�,� �b�u�t� �t�h�e� �p�r�i�m�a�r�y� �d�i�a�g�o�n�a�l� �e�l�e�m�e�n�t�s� �a�r�e� �l�e�f�t� 

�i�n�t�a�c�t�.� �A�l�s�o�,� �t�h�e� �s�u�b�s�c�r�i�p�t� �(�s�q�)� �m�e�a�n�s� �t�h�a�t� �e�a�c�h� �e�l�e�m�e�n�t� �i�n� �t�h�e� 

�m�a�t�r�i�x� �s�h�o�u�l�d� �b�e� �i�n�d�i�v�i�d�u�a�l�l�y� �s�q�u�a�r�e�d�.� 

�T�h�i�s� �m�a�t�r�i�x� �o�f� �v�a�r�i�a�n�c�e�s� �c�a�n� �b�e� �u�s�e�d� �a�s� �a�n�y� �v�a�r�i�a�n�c�e� �i�s� �u�s�e�d�.� 

�T�h�e� �s�q�u�a�r�e� �r�o�o�t� �o�f� �t�h�e� �v�a�r�i�a�n�c�e� �i�s� �t�h�e� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�.� �T�h�i�s� �c�a�n� 

�b�e� �u�s�e�d� �t�o� �f�i�n�d� �c�o�n�f�i�d�e�n�c�e� �i�n�t�e�r�v�a�l�s� �a�r�o�u�n�d� �e�a�c�h� �O�g� �i�n� �t�h�e� �n�o�r�m�a�l� 

�S�t�a�t�i�s�t�i�c�a�l� �f�a�s�h�i�o�n�.� 

�B�a�s�e�d� �o�n� �t�h�e� �d�e�f�i�n�i�t�i�o�n� �o�f� �F�,� �s�u�m�m�i�n�g� �u�p� �e�a�c�h� �r�o�w� �w�o�u�l�d� �g�i�v�e� 

�t�h�e� �t�o�t�a�l� �a�v�e�r�a�g�e� �a�m�o�u�n�t� �o�f� �t�i�m�e� �a�n� �e�m�p�l�o�y�e�e� �s�p�e�n�d�s� �w�i�t�h� �t�h�e� �f�i�r�m�,� 

�b�a�s�e�d� �u�p�o�n� �h�i�s� �e�n�t�e�r�i�n�g� �p�o�s�i�t�i�o�n�.� �S�y�m�b�o�l�i�c�a�l�l�y�,� �t�h�i�s� �c�a�n� �b�e� �w�r�i�t�t�e�n�:� 

�t� �=� �F�e� �(�4�~�1�0�)� 

�w�h�e�r�e� �e� �i�s� �a� �c�o�l�u�m�n� �v�e�c�t�o�r� �o�f� �a�l�l� �o�n�e�s�.� �I�n� �s�o�m�e� �s�i�t�u�a�t�i�o�n�s�,� �t�h�i�s� �m�a�y� 

�y�i�e�l�d� �v�e�r�y� �m�i�s�l�e�a�d�i�n�g� �r�e�s�u�l�t�s�.� �I�t� �m�u�s�t� �b�e� �r�e�m�e�m�b�e�r�e�d� �t�h�a�t�,� �s�i�n�c�e� �t�h�i�s� 

�i�s� �a�n� �a�v�e�r�a�g�e�,� �i�t� �i�s� �a�f�f�e�c�t�e�d� �b�y� �t�h�o�s�e� �w�h�o� �l�e�a�v�e� �t�h�e� �f�i�r�m� �a�f�t�e�r� �o�n�l�y� 

�a� �s�h�o�r�t� �t�e�n�u�r�e�,� �a�s� �w�e�l�l� �a�s� �t�h�o�s�e� �w�h�o� �b�u�i�l�d� �a� �l�o�n�g�-�t�e�r�m� �c�a�r�e�e�r� �w�i�t�h� 

�t�h�e� �c�o�m�p�a�n�y�.� �A�g�a�i�n�,� �s�i�n�c�e� �t�h�i�s� �i�s� �a�n� �a�v�e�r�a�g�e�,� �a� �v�a�r�i�a�n�c�e� �c�a�n� �b�e� �c�o�m�-� 

�p�u�t�e�d�,� �a�s� �f�o�l�l�o�w�s�:� �?�°� 

�t�y�a�R� �=� �(�2� �F�-�T�I�)�t�-� �X�S�q� �(�4�-�1�1�)� 

�A�s� �w�i�t�h� �t�h�e� �£�,�.� �a�n�d� �t�h�e�i�r� �v�a�r�i�a�n�c�e�s�,� �b�o�t�h� �t� �a�n�d� �t�y�a�p� �m�u�s�t� �b�e� �s�t�u�d�i�e�d� 
�i�j� �A�R� 

�w�h�e�n� �u�s�i�n�g� �t�h�e� �f�i�g�u�r�e�s� �a�s� �b�a�s�e�s� �f�o�r� �p�r�e�d�i�c�t�i�o�n�.� 

� � 

�1�3� �p�o�r� �p�r�o�o�f�,� �s�e�e� �K�e�m�e�n�y� �a�n�d� �S�n�e�l�l�,� �p�p�.� �4�9�-�5�0�.� 

�l�6�F�o�r� �p�r�o�o�f�,� �s�e�e� �K�e�m�e�n�y� �a�n�d� �S�n�e�l�l�,� �p�.� �5�1�.



�7�9� 

�A�b�s�o�r�p�t�i�o�n� �i�n�f�o�r�m�a�t�i�o�n�.� �I�f� �t�h�e� �m�o�d�e�l� �h�a�s� �o�n�l�y� �o�n�e� �a�b�s�o�r�b�i�n�g� 
� � 

�s�t�a�t�e� �(�l�e�a�v�i�n�g� �t�h�e� �f�i�r�m�)�,� �t�h�e�n� �n�o� �m�a�t�t�e�r� �w�h�a�t� �j�o�b� �t�h�e� �p�e�r�s�o�n� �e�n�t�e�r�s� 

�w�h�e�n� �h�e� �i�s� �h�i�r�e�d�,� �h�e� �w�i�l�l� �e�v�e�n�t�u�a�l�l�y� �b�e� �a�b�s�o�r�b�e�d� �i�n�t�o� �t�h�i�s� �o�n�e� �s�t�a�t�e�.� 

�T�h�u�s�,� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �b�e�i�n�g� �a�b�s�o�r�b�e�d� �i�n� �s�t�a�t�e�-�j�,� �g�i�v�e�n� �t�h�a�t� �e�n�t�r�a�n�c�e� 

�i�n�t�o� �t�h�e� �s�y�s�t�e�m� �o�c�c�u�r�r�e�d� �a�t� �s�t�a�t�e� �i�,� �w�o�u�l�d� �a�l�w�a�y�s� �b�e� �o�n�e�.� �H�o�w�e�v�e�r�,� �i�f� 

�t�h�e�r�e� �w�e�r�e� �m�o�r�e� �t�h�a�n� �o�n�e� �a�b�s�o�r�b�i�n�g� �s�t�a�t�e� �i�n� �t�h�e� �m�o�d�e�l�,� �c�o�m�m�o�n� �s�e�n�s�e� �w�i�l�l� 

�n�o�t� �n�o�r�m�a�l�l�y� �t�e�l�l� �i�n� �w�h�i�c�h� �s�t�a�t�e� �t�h�e� �e�m�p�l�o�y�e�e� �w�i�l�l� �b�e� �a�b�s�o�r�b�e�d�.� �N�e�v�e�r�-� 

�t�h�e�l�e�s�s�,� �t�h�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �o�f� �a�b�s�o�r�p�t�i�o�n� �i�n�t�o� �e�a�c�h� �p�a�r�t�i�c�u�l�a�r� �s�t�a�t�e� �i�n� 

�t�h�e� �e�r�g�o�d�i�c� �s�e�t�,� �b�a�s�e�d� �o�n� �t�h�e� �e�n�t�e�r�i�n�g� �s�t�a�t�e�,� �a�r�e� �g�i�v�e�n� �a�s�l�?� 

�f�a�b�o�i�n�b�w�n�n� �a�b�o�d�e�.�)� 
�:� �J� �B�=� �F�R� �(�4�-�1�2�)� 

�w�h�e�r�e� �R� �i�s� �o�n�e� �o�f� �t�h�e� �o�r�i�g�i�n�a�l� �p�a�r�t�i�t�i�o�n�s� �o�f� �P�.� �T�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �t�h�i�s� 

�i�n�f�o�r�m�a�t�i�o�n� �d�e�p�e�n�d�s� �o�n� �t�h�e� �p�a�r�t�i�c�u�l�a�r� �s�i�t�u�a�t�i�o�n� �o�f� �t�h�e� �f�i�r�m�,� �a�n�d� �a�l�s�o� 

�t�h�e� �i�n�g�e�n�u�i�t�y� �o�f� �t�h�e� �p�e�r�s�o�n� �w�h�o� �i�s� �u�s�i�n�g� �t�h�e� �m�o�d�e�l�.� �F�o�r� �i�n�s�t�a�n�c�e�,� 

�C�h�u�r�c�h�i�l�l� �a�n�d� �S�h�a�n�k� �b�u�i�l�t� �i�n�t�o� �t�h�e�i�r� �m�o�d�e�l� �a�n� �a�b�s�o�r�b�i�n�g� �s�t�a�t�e� �t�h�a�t� 

�d�e�s�i�g�n�a�t�e�d� �t�h�a�t� �t�h�e� �e�m�p�l�o�y�e�e� �h�a�d� �r�e�a�c�h�e�d�  ��t�o�p� �m�a�n�a�g�e�m�e�n�t�. �� �T�h�e� �D�a�s� 

�i�n� �t�h�a�t� �c�a�s�e� �w�o�u�l�d� �g�i�v�e� �t�h�e� �c�h�a�n�c�e�s� �o�f� �r�e�a�c�h�i�n�g� �"�t�h�e� �t�o�p�,�"� 

�1�8� 

�a�g�a�i�n� 

�d�e�p�e�n�d�i�n�g� �o�n� �w�h�e�r�e� �t�h�e� �e�m�p�l�o�y�e�e� �b�e�g�a�n� �w�i�t�h� �t�h�e� �f�i�r�m�.� 

�O�n�c�e� �t�h�e� �c�h�a�n�c�e�s� �o�f� �b�e�i�n�g� �a�b�s�o�r�b�e�d� �i�n�t�o� �e�a�c�h� �s�t�a�t�e� �h�a�v�e� �b�e�e�n� 

�c�o�m�p�u�t�e�d�,� �t�h�e�n� �t�h�e�.� �i�n�i�t�i�a�l� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� �(�t�h�e� �w� �v�e�c�t�o�r�)� �t�h�a�t� �w�i�l�l� 

�u�l�t�i�m�a�t�e�l�y� �b�e� �a�b�s�o�r�b�e�d� �i�n�t�o� �e�a�c�h� �s�t�a�t�e ��c�a�n� �a�l�s�o� �b�e� �f�o�u�n�d�,� �a�s� �f�o�l�l�o�w�s�:� 

�g� �=� �w�B� �{�4�-�1�3�)� 

� � 

�W�o�e� �p�r�o�o�f�,� �s�e�e� �K�e�m�e�n�y� �a�n�d� �S�n�e�l�l�,� �p�p�.� �5�2�-�5�3�.� 

�i�8�N�e�i�l� �C�.� �C�h�u�r�c�h�i�l�l� �a�n�d� �J�o�h�n� �K�.� �S�h�a�n�k�,�  ��A�c�c�o�u�n�t�i�n�g� �f�o�r� �A�f�f�i�r�m�a�~� 
�t�i�v�e� �A�c�t�i�o�n� �P�r�o�g�r�a�m�s�:� �A� �S�t�o�c�h�a�s�t�i�c� �F�l�o�w� �A�p�p�r�o�a�c�h�,�"� �T�h�e� �A�c�c�o�u�n�t�i�n�g� 
�R�e�v�i�e�w� �5�0� �(�O�c�t�o�b�e�r� �1�9�7�0�)�:�6�5�3�-�6�5�4�.



�8�0� 

�T�h�e� �v�a�r�i�a�n�c�e� �o�f� �e�a�c�h� �e�l�e�m�e�n�t� �o�f� �t�h�e� �g� �v�e�c�t�o�r� �c�a�n� �a�l�s�o� �b�e� �f�o�u�n�d� �b�y�*� 

�S�y�a�A�R� �~� �W�t� �L�y�B�  �� �(�Y�B�)� �s�q�J� �(�4�-�1�4�)� 

�T�h�e� �t�e�r�m� �W�,� �i�n� �t�h�e� �a�b�o�v�e� �f�o�r�m�u�l�a� �i�s� �t�h�e� �n�u�m�b�e�r� �o�f� �t�i�m�e�s� �t�h�e� �M�a�r�k�o�v� 

�p�r�o�c�e�s�s� �i�s� �s�t�a�r�t�e�d�.� �T�h�i�s� �c�o�r�r�e�s�p�o�n�d�s� �t�o� �t�h�e� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� 

�i�n� �t�h�e� �s�y�s�t�e�m� �a�n�d� �i�s� �e�q�u�a�l� �t�o� �t�h�e� �s�u�m� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �e�l�e�m�e�n�t�s� �o�f� �t�h�e� 

�w� �v�e�c�t�o�r�.� �T�h�e� �y� �v�e�c�t�o�r� �i�n� �t�h�e� �a�b�o�v�e� �f�o�r�m�u�l�a� �i�s� �t�h�e� �i�n�i�t�i�a�l� �p�r�o�b�a�b�i�l�i�t�y� 

�v�e�c�t�o�r� �a�s� �p�r�e�v�i�o�u�s�l�y� �d�e�f�i�n�e�d�.� �A�l�l� �e�l�e�m�e�n�t�s� �o�f� �t�h�i�s� �8�y�,�p� �v�e�c�t�o�r� �w�i�l�l� 

�b�e� �e�q�u�a�l�.� 

�S�t�e�a�d�y� �s�t�a�t�e� �u�s�e�s�.� �W�i�t�h� �t�h�e� �f�u�n�d�a�m�e�n�t�a�l� �m�a�t�r�i�x�,� �s�t�e�a�d�y� �s�t�a�t�e� 
� � 

�v�e�c�t�o�r�s� �c�a�n� �b�e� �c�o�m�p�u�t�e�d� �w�h�i�c�h� �g�i�v�e� �t�h�e� �"�p�l�a�t�e�a�u�"� �o�f� �m�a�n�p�o�w�e�r� �w�h�i�c�h� �w�i�l�l� 

�b�e� �r�e�a�c�h�e�d� �i�f� �t�h�e� �f�i�r�m� �c�o�n�t�i�n�u�e�s� �o�n� �a� �c�e�r�t�a�i�n� �c�o�u�r�s�e�.� �R�e�m�e�m�b�e�r� �t�h�a�t� 

�k�y� �i�s� �t�h�e� �h�i�r�i�n�g� �p�o�l�i�c�y� �v�e�c�t�o�r� �(�n�u�m�b�e�r� �o�f� �i�n�c�o�m�i�n�g� �e�m�p�l�o�y�e�e�s� �d�u�r�i�n�g� �a� 

�t�r�a�n�s�i�t�i�o�n� �p�e�r�i�o�d�)� �f�o�r� �t�h�e� �f�i�r�m�.� �A�s�s�u�m�e� �t�h�a�t� �t�h�i�s� �v�e�c�t�o�r� �c�a�n� �b�e� �t�a�k�e�n� 

�a�s� �a� �c�o�n�s�t�a�n�t� �f�o�r� �a�l�l� �t�r�a�n�s�i�t�i�o�n� �p�e�r�i�o�d�s�.� �T�h�i�s� �m�a�y� �n�o�t� �b�e� �a�s� �o�u�t�l�a�n�d�i�s�h� 

�a�n� �a�s�s�u�m�p�t�i�o�n� �a�s� �i�t� �a�p�p�e�a�r�s� �o�n� �t�h�e� �s�u�r�f�a�c�e�.� �A� �c�o�m�p�a�n�y� �p�r�o�j�e�c�t�i�n�g� �a� 

�f�a�i�r�l�y� �s�t�e�a�d�y� �g�r�o�w�t�h� �o�v�e�r� �t�h�e� �f�o�r�e�s�e�e�a�b�l�e� �f�u�t�u�r�e� �m�a�y� �h�a�v�e� �a� �h�i�r�i�n�g� 

�p�o�l�i�c�y� �w�h�i�c�h� �i�s� �a�b�o�u�t� �t�h�e� �s�a�m�e� �e�a�c�h� �y�e�a�r�.� �I�f� �t�h�e� �k� �v�e�c�t�o�r� �r�e�m�a�i�n�s� �t�h�e� 

�s�a�m�e�,� �a�n�d� �t�h�e� �t�r�a�n�s�i�e�n�t� �s�t�a�t�e�s� �o�f� �P� �r�e�m�a�i�n� �c�o�n�s�t�a�n�t� �(�a�s� �d�e�f�i�n�e�d�)�,� �t�h�e�n� 

�s�t�e�a�d�y�-�s�t�a�t�e� �l�e�v�e�l�s� �o�f� �e�m�p�l�o�y�e�e�s� �i�n� �e�a�c�h� �j�o�b� �c�a�n� �b�e� �c�o�m�p�u�t�e�d� �a�s� �f�o�l�l�o�w�s�:� 

� � 

�1�9�r�o�r� �d�e�t�a�i�l�e�d� �d�i�s�c�u�s�s�i�o�n� �a�n�d� �p�r�o�o�f�s�,� �s�e�e� �R�.� �M�.� �C�y�e�r�t�,� �H�.� �J�.� 
�D�a�v�i�d�s�o�n�,� �a�n�d� �G�.� �L�.� �T�h�o�m�p�s�o�n�,� �"�E�s�t�i�m�a�t�i�o�n� �o�f� �t�h�e� �A�l�l�o�w�a�n�c�e� �f�o�r� �D�o�u�b�t�f�u�l� 
�A�c�c�o�u�n�t�s� �b�y� �M�a�r�k�o�v� �C�h�a�i�n�s�,�"� �M�a�n�a�g�e�m�e�n�t� �S�c�i�e�n�c�e� �8� �(�A�p�r�i�l� �1�9�6�2�)�:�2�8�7�-�3�0�3�.� 

� 



�8�1� 

�B�o�g� �=� �k� �F� �(�4�-�1�5�)� 

�w�h�e�r�e� �t�h�e� �s�u�b�s�c�r�i�p�t� �(�S�S�)� �d�e�s�i�g�n�a�t�e�s� �t�h�a�t� �t�h�e� �v�e�c�t�o�r� �i�s� �a� �s�t�e�a�d�y�-�s�t�a�t�e� 

�v�e�c�t�o�r�.� �O�n�c�e� �t�h�e� �s�t�e�a�d�y� �s�t�a�t�e� �i�s� �r�e�a�c�h�e�d�,� �t�h�e� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� �i�n� 

�e�a�c�h� �p�o�s�i�t�i�o�n� �w�o�u�l�d� �s�t�a�y� �t�h�e� �s�a�m�e� �f�r�o�m� �o�n�e� �p�e�r�i�o�d� �t�o� �t�h�e� �n�e�x�t�,� �a�s� �g�i�v�e�n� 

�b�y� �X�o�q�g�-� 

�T�h�e� �v�a�r�i�a�n�c�e� �o�f� �e�a�c�h� �c�o�m�p�o�n�e�n�t� �o�f� �X�g�g�q� �C�a�n� �b�e� �c�o�m�p�u�t�e�d� �a�s� 

�f�o�l�l�o�w�s�:� 

�X�g�s� �(�v�a�r�)� �=� �K�l�u�F� �-� �}� �(�u�Q�*�)� �5�]� �(�4�-�1�6�)� 
�i�=�0� 

�w�h�e�r�e� �K� �i�s� �a� �c�o�n�s�t�a�n�t� �e�q�u�a�l� �t�o� �t�h�e� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� �h�i�r�e�d� �e�a�c�h� 

�p�e�r�i�o�d�,� �a�n�d� �w�p� �i�s� �t�h�e� �v�e�c�t�o�r� �o�f� �h�i�r�i�n�g�s� �(�k�)� �s�t�a�t�e�d� �a�s� �p�e�r�c�e�n�t�a�g�e�s� �o�f� �t�o�t�a�l� 

�h�i�r�i�n�g�s� �r�a�t�h�e�r� �t�h�a�n� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� �h�i�r�e�d�.� �T�h�e� �u�p�p�e�r� �b�o�u�n�d� �o�f� �e�a�c�h� 

�v�a�r�i�a�n�c�e� �c�a�n� �b�e� �e�s�t�i�m�a�t�e�d� �b�y� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�o�r�m�u�l�a� �:�7�+� 

�-�1� 
�X�o�¢� �(�V�A�R�)� �<� �K�L�u�F� �~� �U�s�q� �(�I� �-� �Q�s�q�)� �]� �(�4�-�1�7�)� 

�T�h�i�s� �u�p�p�e�r� �b�o�u�n�d� �e�s�t�i�m�a�t�e� �c�a�n� �b�e� �u�s�e�d� �f�o�r� �c�o�m�p�u�t�a�t�i�o�n�s� �i�n� �p�l�a�c�e� �o�f� �t�h�e� 

�v�a�r�i�a�n�c�e�,� �a�l�t�h�o�u�g�h� �t�h�e� �u�s�e�r� �s�h�o�u�l�d� �r�e�m�e�m�b�e�r� �t�h�a�t� �t�h�i�s� �i�s� �a�n� �e�s�t�i�m�a�t�e� 

�a�n�d� �t�h�a�t� �t�h�e� �a�c�t�u�a�l� �v�a�r�i�a�n�c�e� �c�o�u�l�d� �b�e� �a� �l�e�s�s�e�r� �a�m�o�u�n�t�.� 

�S�i�n�c�e� �t�h�e� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� �a�t� �e�a�c�h� �l�e�v�e�l� �w�i�l�l� �r�e�m�a�i�n� �c�o�n�s�t�a�n�t� 

�a�t� �s�t�e�a�d�y� �s�t�a�t�e�,� �i�t� �f�o�l�l�o�w�s� �t�h�a�t� �t�h�e� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� �w�o�u�l�d� 

�a�l�s�o� �r�e�m�a�i�n� �c�o�n�s�t�a�n�t�.� �T�h�i�s� �f�i�g�u�r�e� �c�a�n� �b�e� �f�o�u�n�d� �b�y� �s�u�m�m�i�n�g� �t�h�e� �e�m�p�l�o�y�e�e�s� 

�i�n� �e�a�c�h� �s�t�a�t�e�,� �o�r� �s�y�m�b�o�l�i�c�a�l�l�y� �a�s�:� 

�J�e�s�=�k�F�e� �(�4�-�1�8�)� 

� � 

�2�0�7� �o�r� �p�r�o�o�f�,� �s�e�e� �C�y�e�r�t�,� �D�a�v�i�d�s�o�n�,� �a�n�d� �T�h�o�m�p�s�o�n�,� �p�.� �2�9�6�.� 

�2�l�¥�F�o�r� �p�r�o�o�f�,� �s�e�e� �C�y�e�r�t�,� �D�a�v�i�d�s�o�n�,� �a�n�d� �T�h�o�m�p�s�o�n�,� �p�.� �2�9�7�.



�8�2� 

�:� �.� �.� �2� �T�h�e� �v�a�r�i�a�n�c�e� �a�n�d� �u�p�p�e�r� �b�o�u�n�d� �e�s�t�i�m�a�t�e� �o�f� �t�h�e� �v�a�r�i�a�n�c�e� �c�a�n� �b�e� �c�o�m�p�u�t�e�d� 

�X�a�p� �=� �K�[�u�F� �e� �-� �J� �G�u�e�t� �®�)� �o�q�!� �(�4�-�1�9�)� 
�i�=� 

�R�y�a�g� �S�R�I�M�E� �u�g�,� �Q�e� �(�4�-�2�0�)� 
�N�o�t�i�c�e� �t�h�a�t� �t�h�e� �u�p�p�e�r� �b�o�u�n�d� �e�s�t�i�m�a�t�e� �a�s� �g�i�v�e�n� �b�y� �f�o�r�m�u�l�a� �(�4�-�2�0�)� �i�s� 

�s�i�m�p�l�y� �a� �s�u�m� �o�f� �t�h�e� �e�l�e�m�e�n�t�s� �f�o�r� �t�h�e� �u�p�p�e�r� �b�o�u�n�d� �e�s�t�i�m�a�t�e�s� �o�f� �t�h�e� 

�v�a�r�i�a�n�c�e�s� �o�f� �X�o�o� �a�s� �g�i�v�e�n� �b�y� �f�o�r�m�u�l�a� �(�4�-�1�7�)�.� 

�T�h�e� �s�t�e�a�d�y� �s�t�a�t�e� �a�l�s�o� �m�e�a�n�s� �t�h�a�t� �t�h�e� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� �l�e�a�v�i�n�g� 

�t�h�e� �f�i�r�m� �w�o�u�l�d� �e�q�u�a�l� �t�h�e� �n�u�m�b�e�r� �o�f� �p�e�o�p�l�e� �e�n�t�e�r�i�n�g� �t�h�e� �f�i�r�m�.� �T�h�e� �a�s�-� 

�s�u�m�e�d� �n�u�m�b�e�r� �o�f� �e�n�t�r�a�n�t�s� �w�o�u�l�d� �b�e� �a�t�t�a�i�n�e�d� �b�y� �s�u�m�m�i�n�g� �t�h�e� �e�l�e�m�e�n�t�s� �i�n� 

�t�h�e� �k� �v�e�c�t�o�r�,� �o�r� �s�y�m�b�o�l�i�c�a�l�l�y� �b�y� �(�k� �*� �e�)�.� �I�£� �t�h�e�r�e� �i�s� �m�o�r�e� �t�h�a�n� �o�n�e� �a�b�-� 

�s�o�r�v�i�n�g� �s�t�a�t�e� �i�n� �t�h�e� �m�o�d�e�l�,� �t�h�e� �s�t�e�a�d�y� �s�t�a�t�e� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� �e�n�t�e�r�-� 

�i�n�g� �e�a�c�h� �o�f� �t�h�e�s�e� �s�t�a�t�e�s� �(�a�n�d� �t�h�u�s� �l�e�a�v�i�n�g� �t�h�e� �s�y�s�t�e�m�)� �c�a�n� �b�e� �f�o�u�n�d� �b�y� 

�d�o�g� �=�k�B� �|� �(�4�-�2�1�)� 

�T�h�u�s�,� �b�y� �d�e�f�i�n�i�t�i�o�n� �o�f� �s�t�e�a�d�y� �s�t�a�e�,� �(�k� �+� �e�)� �=� �(�1� �*� �e�)�.� �T�h�e� �e� �c�o�l�u�m�n� 
�S�s� 

�v�e�c�t�o�r� �o�f� �a�l�l� �o�n�e�s� �i�s� �a�d�j�u�s�t�e�d� �d�i�m�e�n�s�i�o�n�a�l�l�y� �t�o� �f�i�t� �m�u�l�t�i�p�l�i�c�a�t�i�v�e� �p�u�r�-� 

�p�o�s�e�s� �i�n� �e�a�c�h� �c�a�s�e�.�)� 

�T�h�e� �v�a�r�i�a�n�c�e�s� �a�n�d� �u�p�p�e�r� �b�o�u�n�d� �e�s�t�i�m�a�t�e�s� �o�f� �t�h�e� �v�a�r�i�a�n�c�e�s� �f�o�r� 

�L�e�g� �c�a�n� �b�e� �c�o�m�p�u�t�e�d� �a�s� �f�o�l�l�o�w�s�:�7�7� 

�b� �=� �K�B� �-� �J� �(�Q�R�)� �]� �(�4�-�2�2�)� �S�S� �(�V�A�R�)� �4�0� �S�q� 

�-�1� 

�w�h�e�r�e� �a�l�l� �n�o�t�a�t�i�o�n� �h�a�s� �b�e�e�n� �p�r�e�v�i�o�u�s�l�y� �d�e�f�i�n�e�d�.� 

� � 

�2�e�c�y�e�r�t�,� �D�a�v�i�d�s�o�n�,� �a�n�d� �T�h�o�m�p�s�o�n�,� �p�p�.� �2�9�6�-�7�.� �T�h�e� �p�r�o�o�f�s� �o�f� �t�h�e�s�e� 
�t�w�o� �f�o�r�m�u�l�a� �a�r�e� �d�i�s�c�u�s�s�e�d� �v�e�r�y� �b�r�i�e�f�l�y�,� �b�u�t� �n�o�t� �f�o�r�m�a�l�l�y� �p�r�e�s�e�n�t�e�d�.� 

�2�3� �i�b�i�d�.
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� 
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�E�a�c�h� �e�l�e�m�e�n�t� �o�f� �L�o�s� �g�i�v�e�s� �t�h�e� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� �e�n�t�e�r�i�n�g� �a�n� 

�a�b�s�o�r�b�i�n�g� �s�t�a�t�e� �d�u�r�i�n�g� �e�a�c�h� �p�a�r�t�i�c�u�l�a�r� �t�i�m�e� �p�e�r�i�o�d� �a�t� �s�t�e�a�d�y� �s�t�a�t�e�.� �T�h�e� 

�u�l�t�i�m�a�t�e� �d�i�s�p�o�s�i�t�i�o�n� �o�f� �t�h�e� �t�o�t�a�l� �e�m�p�l�o�y�e�e�s� �a�t� �s�t�e�a�d�y� �s�t�a�t�e� �a�t� �a�n�y� 

�p�a�r�t�i�c�u�l�a�r� �t�i�m�e� �c�a�n� �b�e� �f�o�r�m�e�d� �b�y�:� 

�=� �2� �;� �m�=� �k� �F�C�R� �(�4�-�2�4�)� 

�I�n� �t�h�i�s� �f�o�r�m�u�l�a� �t�h�e� �f�u�n�d�a�m�e�n�t�a�l� �m�a�t�r�i�x� �w�a�s� �s�q�u�a�r�e�d� �r�a�t�h�e�r� �t�h�a�n� �s�q�u�a�r�i�n�g� 

�e�a�c�h� �e�l�e�m�e�n�t�.� �T�h�e� �s�u�m� �o�f� �t�h�e� �e�l�e�m�e�n�t�s� �o�f� �m� �s�h�o�u�l�d� �e�q�u�a�l� �X�,� �t�h�e� �t�o�t�a�l� 

�e�m�p�l�o�y�e�e�s� �a�t� �s�t�e�a�d�y� �s�t�a�t�e�.� 

�2� 
�T�h�e� �v�a�r�i�a�n�c�e�s� �o�f� �t�h�e� �e�l�e�m�e�n�t�s� �o�f� �m� �a�r�e� �g�i�v�e�n� �b�y�:� �2�?� 

�B�a�g� �=� �X� �[�(�A�/�5�)�K�F�O�R� �-� �(�(�1�/�X�)� �F�P�R�)� �5�]� �(�4�~�2�5�)� 

�I�n� �a�l�l� �c�a�s�e�s� �w�i�t�h� �t�h�e� �v�a�r�i�a�n�c�e� �v�e�c�t�o�r�s� �a�s� �g�i�v�e�n� �a�b�o�v�e�,� �s�t�a�n�d�a�r�d� �d�e�v�i�a�-� 

�t�i�o�n�s� �a�r�e� �f�o�u�n�d� �b�y� �c�o�m�p�u�t�i�n�g� �t�h�e� �s�q�u�a�r�e� �r�o�o�t� �o�f� �e�a�c�h� �e�l�e�m�e�n�t� �i�n� �t�h�e� 

�v�a�r�i�a�n�c�e� �v�e�c�t�o�r� �(�o�r� �u�p�p�e�r� �b�o�u�n�d� �e�s�t�i�m�a�t�e� �v�e�c�t�o�r�)�.� 

�S�t�e�a�d�y� �s�t�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� �c�a�n� �h�a�v�e� �i�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �t�h�e� �p�r�o�m�o�t�i�o�n� 

�a�n�d� �h�i�r�i�n�g� �p�r�a�c�t�i�c�e�s� �o�f� �t�h�e� �f�i�r�m�.� �T�h�e� �m�o�d�e�l� �t�e�l�l�s� �w�h�a�t� �m�i�x� �o�f� �e�m�p�l�o�y�e�e�s� 

�w�i�l�l� �o�c�c�u�r� �o�n�c�e� �t�h�e� �s�t�e�a�d�y� �s�t�a�t�e� �i�s� �r�e�a�c�h�e�d�,� �a�n�d� �a�l�s�o� �w�h�a�t� �h�a�p�p�e�n�s� �t�o� 

�t�h�e� �p�e�o�p�l�e� �t�h�a�t� �l�e�a�v�e� �t�h�e� �f�i�r�m� �(�d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �s�e�t�-�u�p� �o�f� �t�h�e� �m�o�d�e�l�)�.� 

�T�h�e�s�e� �f�i�g�u�r�e�s� �c�a�n� �b�e� �c�o�m�p�a�r�e�d� �t�o� �t�h�e� �t�y�p�e� �o�f� �s�t�e�a�d�y� �s�t�a�t�e� �s�i�t�u�a�t�i�o�n� �t�h�e� 

�m�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� �c�o�m�p�a�n�y� �d�e�s�i�r�e�s�.� �A� �s�i�g�n�i�f�i�c�a�n�t� �v�a�r�i�a�n�c�e� �w�o�u�l�d� �m�e�a�n� 

�t�h�a�t� �s�o�m�e� �c�h�a�n�g�e� �n�e�e�d�s� �t�o� �b�e� �m�a�d�e�.� �T�h�e�s�e� �c�h�a�n�g�e�s� �c�a�n� �b�e� �m�a�d�e� �i�n� �o�n�e� �o�f� 

�t�w�o� �a�r�e�a�s�,� �c�o�i�n�c�i�d�i�n�g� �w�i�t�h� �t�h�e� �i�n�p�u�t� �t�h�a�t� �w�a�s� �h�e�l�d� �c�o�n�s�t�a�n�t� �t�o� �c�o�m�p�u�t�e� 

�t�h�e� �s�t�e�a�d�y� �s�t�a�t�e� �f�i�g�u�r�e�s�.� �F�i�r�s�t�,� �t�h�e� �h�i�r�i�n�g� �p�o�l�i�c�y� �c�o�u�l�d� �b�e� �c�h�a�n�g�e�d�;� 

� � 

�2�4�R�o�r� �d�i�s�c�u�s�s�i�o�n�,� �s�e�e� �C�y�e�r�t�,� �D�A�v�i�d�s�o�n�,� �a�n�d� �T�h�o�m�p�s�o�n�,� �p�p�.� �2�9�5�-�6�.� 
�N�o� �p�r�o�o�f� �i�s� �p�r�e�s�e�n�t�e�d�.� 

�2�5�t�b�i�d�.
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�t�.�e�.�,� �c�h�a�n�g�e� �t�h�e� �k� �v�e�c�t�o�r�.� �I�n� �f�a�c�t�,� �t�h�e� �f�l�e�x�i�b�i�l�i�t�y� �o�f� �t�h�e� �m�o�d�e�l� �a�l�l�o�w�s� 

�m�a�n�a�g�e�m�e�n�t� �t�o� �t�e�s�t� �a�n�y� �n�e�w� �h�i�r�i�n�g� �p�o�l�i�c�y� �b�y� �s�i�m�p�l�y� �p�l�u�g�g�i�n�g� �t�h�e� �n�e�w� �k� 

�v�e�c�t�o�r� �i�n�t�o� �f�o�r�m�u�l�a�e� �(�1�2�)� �a�n�d� �(�1�3�)�,� �a�n�d� �a�g�a�i�n� �c�o�m�p�a�r�i�n�g� �t�h�e� �r�e�s�u�l�t� 

�a�g�a�i�n�s�t� �t�h�e� �d�e�s�i�r�e�d� �s�i�t�u�a�t�i�o�n�.� 

�T�h�e� �a�l�t�e�r�n�a�t�i�v�e� �i�s� �t�o� �c�h�a�n�g�e� �p�r�o�m�o�t�i�o�n� �p�o�l�i�c�i�e�s�;� �i�.�e�.�,� �c�h�a�n�g�e� 

�Q� �(�a�n�d� �t�h�u�s� �i�m�p�l�i�c�i�t�l�y� �R�,� �s�i�n�c�e� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �m�a�t�r�i�x� �m�u�s�t� �r�e�m�a�i�n� 

�s�t�o�c�h�a�s�t�i�c�)�.� �A�g�a�i�n�,� �d�i�f�f�e�r�e�n�t� �p�o�l�i�c�i�e�s� �c�a�n� �b�e� �t�e�s�t�e�d� �b�y� �c�h�a�n�g�i�n�g� �0� 

�a�n�d� �R� �a�n�d� �f�o�l�l�o�w�i�n�g� �t�h�r�o�u�g�h� �t�o� �t�h�e� �r�e�s�u�l�t�i�n�g� �X�g�o� �a�n�d� �l�o�g�:� 

�T�i�m�e� �i�n� �s�t�a�t�e�.� �T�h�e� �e�l�e�m�e�n�t�s� �o�f� �t�h�e� �f�u�n�d�a�m�e�n�t�a�l� �m�a�t�r�i�x� �g�i�v�e� �t�h�e� 

�n�u�m�b�e�r� �o�f� �t�r�a�n�s�i�t�i�o�n� �p�e�r�i�o�d�s� �a�n� �a�v�e�r�a�g�e� �i�n�d�i�v�i�d�u�a�l� �i�s� �i�n� �e�a�c�h� �s�t�a�t�e�,� 

�g�i�v�e�n� �t�h�e� �s�t�a�r�t�i�n�g� �p�o�i�n�t�.� �T�h�i�s� �d�o�e�s� �n�o�t� �m�e�a�n� �t�h�a�t� �t�h�e� �t�i�m�e� �p�e�r�i�o�d�s� �a�r�e� 

�c�o�n�s�e�c�u�t�i�v�e�.� �I�t� �i�s� �p�o�s�s�i�b�l�e� �f�o�r� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �t�o� �l�e�a�v�e� �t�h�e� �s�t�a�t�e� �a�n�d� 

�r�e�t�u�r�n� �d�u�r�i�n�g� �a� �f�u�t�u�r�e� �t�r�a�n�s�i�t�i�o�n� �p�e�r�i�o�d�.� �T�h�e� �f�3�;�;� �w�o�u�l�d� �i�n�c�l�u�d�e� �a�l�l� 

�p�e�r�i�o�d�s� �s�p�e�n�t� �i�n� �t�h�e� �s�t�a�t�e�.� �|� 

�T�t� �c�o�u�l�d� �b�e� �u�s�e�f�u�l� �t�o� �k�n�o�w� �h�o�w� �l�o�n�g� �a�n� �i�n�d�i�v�i�d�u�a�l� �s�t�a�y�s� �i�n� �o�n�e� 

�j�o�b� �o�n�c�e� �h�e� �h�a�s� �e�n�t�e�r�e�d� �i�t�.� �T�h�i�s� �d�o�e�s� �r�e�f�e�r� �t�o� �c�o�n�s�e�c�u�t�i�v�e� �t�i�m�e� �p�e�r�i�o�d�s�,� 

�a�n�d� �c�a�n� �b�e� �f�o�r�m�e�d� �b�y� �t�h�e� �f�o�l�l�o�w�i�n�g� �:�2�6� 

�a�y� �=� �I�/�(�L� �~� �p�a�y�)� �(�4�-�2�6�)� 

�A�s� �w�i�t�h� �t�h�e� �E�a�s� �t�h�i�s� �i�s� �a�n� �a�v�e�r�a�g�e� �a�n�d� �t�h�e� �v�a�r�i�a�n�c�e� �c�a�n� �b�e� �c�o�m�p�u�t�e�d�@�/� 
�J� 

�a�v�a�p� �=� �P�i�a�/� �(�1� �-� �D�i�y�)�?� �(�4�-�2�7�)� 

�T�h�e�r�e� �i�s� �o�n�e� �s�i�t�u�a�t�i�o�n� �w�h�e�r�e� �t�h�e� �P�i�a� �s�h�o�u�l�d� �e�q�u�a�l� �t�h�e� �a�,� �i�n� �t�h�e� 

�a�b�o�v�e� �v�e�c�t�o�r�.� �T�h�i�s� �w�o�u�l�d� �o�c�c�u�r� �w�h�e�n� �t�h�e�r�e� �i�s� �n�o� �c�h�a�n�c�e� �o�f� �t�h�e� �p�r�o�c�e�s�s� 

� � 

�2�o�r�o�r� �p�r�o�o�f�,� �s�e�e� �K�e�m�e�n�y� �a�n�d� �S�n�e�l�l�,� �p�.� �6�1� 

�2�7�T�b�i�d�,


