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INTRODUCTION 
 

Today more than ever, students and instructors want relevancy in the classroom situation. In 
many areas of management education relevancy can be obtained through the utilization of actual 
case histories depicting real life situations in business and industry. However, because of the 
confidentiality of individual personnel files, relevancy is often difficult to obtain in certain areas of 
personnel management. Few firms will permit students access to the real and confidential 
information available in personnel files. But analysis of this type of data is an important part of the 
educational process for students of personnel management. The problem is how to obtain realistic, 
personal information on employees without sacrificing the confidentiality of the personnel file. 
 

We have found that Monte Carlo simulated data can be fitted rather accurately to the “real” 
distributions of characteristics of a firm’s employees. The aggregate of “real” information serves as 
the basic model and specific individual employee data is generated through the use of Monte Carlo 
simulation [4, pp. 1-4, esp. 4]. The specific generated data appear real but are, of course, fictional, 
thus protecting the confidentiality of the actual personnel records on which they are based. 
 

This article describes an experiment in the use of Monte Carlo simulation to fabricate 
realistic personnel data. The experiment provided students with the opportunity to work with 
realistic information in the analysis of personnel records. Specifically the Monte Carlo simulation of 
individual personnel data provided students majoring in personnel management with the opportunity 
to utilize statistical techniques and computer resources in the analysis of realistic personnel file 
information. 
 
The Organization 
 

The firm which provided the basis for the simulation was a small industrial goods 
manufacturing organization of approximately one-thousand employees. The firm was located in a 
metropolitan area of about 1 1/2 million population. The firm had been in operation for a number of 
years and had enjoyed a growth due to southeast Asia military demands. Most recently, however, 
demand had stabilized and had begun to decline. 
 

The Monte Carlo simulation was used to generate a random sampling of employee records 
for use in evaluation of the personnel program. (The simulated employee records were only a 
portion of the entire material available to the student for his analysis of the overall personnel 
program.) 

 17 



New Horizons in Simulation Games and Experiential Learning, Volume 4, 1977 
The Simulated Data 
 

Eleven major variables provided the basis for the simulation. Aggregate information was 
obtained on age, sex, race, car ownership, marital status, home ownership, employment test score, 
education level, performance rating, disciplinary actions, and organizational assignment. The Monte 
Carlo simulation generated specific employee data based upon the above aggregate information. 
 

Age, sex, and race were determined independently according to cumulative frequency 
distributions which characterized the employees of the simulated firm. Car ownership was likewise 
determined independent of other variables in the simulation. Marital status data from the firm were 
modified to fit the distributions of marital status as reported in the Statistical Abstract of the United 
States [5]. Thus, marital status was a function of both sex and age. Home ownership was made a 
function of marital status in the simulated data. 
 

Employment test scores and education levels were generated through the use of an 
independent stochastic variate which was not made available to students (a surrogate for general 
intelligence). The employment test score was modified by sex and race; the test discriminated 
against females and members of specific minority groups. Education level was also modified by sex 
and race. 
 

Performance ratings and disciplinary actions were assigned independent of other variables 
with one exception. In one of the organization’s four departments a lower performance rating and a 
higher possibility of disciplinary action exists for minority group members. Both performance 
ratings and disciplinary actions fit the actual distribution as they occurred in the aggregate. 
 

Specific variable functional relationships are indicated in Table 1. 
 
 

TABLE 1 
Functional Relationships 

 
Age =  Independent 
Sex =  Independent 
Race = Independent 
Car Ownership = Independent 
Marital Status = f (Age, Sex) 
Home Ownership = f (Marital Status) 
Employment Test Score = f (“Intelligence Surrogate,” Sex, Race) 
Education Level = f (“Intelligence Surrogate,” Sex, Race) 
Departmental Assignment = f (Education Level) 
Performance Rating = f (Department, Race) 
Disciplinary Action = f (Department, Race) 
*“Intelligence Surrogate” = Independent 
 
*Not available to students; used to determine Employment Test Score, and Education 
Level. 
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A number of qualifications should be pointed out. It should be noted that this simulation is 

not a dynamic, but a static simulation of data.1 It should be further clarified that the simulation is not 
an “operational gaming” type of simulation. Operational gaming “refers to those simulations 
characterized by some form of conflict of interest among players ... within the framework of the 
simulated environment” [4, p. 3; see also 2]. The simulation here is used only to fabric ate data for 
analysis by students.2 
 
 

STUDENT USE OF DATA 
 

The Monte Carlo simulated data were only a portion of a much larger set of data available to 
the students for analysis of the firm. The Monte Carlo simulated data represented a random 
sampling of one hundred employee personnel files. The data was presented in a precoded fashion, 
with coding interpretation, to acquaint the student with coding methods for personnel data and to 
facilitate punching of data cards for computer analysis. A sample of several employee records 
appears in Table 2. 

 
 

TABLE 2 
Sample of Employee Records 

SUB AGE SEX RACE CAR WED HOME TEST EDUC DEPT PERF DISC 
1 
2 
3 

7 
4 
3 

1 
1 
1 

1 
2 
1 

1 
2 
1 

2 
2 
1 

2 
2 
1 

101 
77 
95 

1 
2 
1 

3 
3 
3 

1 
2 
4 

1 
3 
1 

*E.g., Subject One -- Between 45 and 49 years of age, Male, White, Owns car, Single, Rents, Test 
score 101, Some high school education, Works in Manufacturing department, Performance rating is 
“Very Low,” No disciplinary actions on record 

 
Students had access to a number of standard packaged computer statistical routines for analysis of 
the information. Simple frequency distributions, means, standard deviations, tests of significance, 
contingency table analyses, etc. could be used by the student in his evaluation of the organization 
and its personnel program. 

                                                 
1 0n static versus dynamic models, of. 4, pp. 17-18. 
 
2 Some instructional activities which are labeled “simulation” in the personnel management area 

perhaps should more accurately be called “role playing” [ef. 6]. 
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PEDAGOGICAL BENEFITS 

 
Use of Monte Carlo simulation to supplement case-type course projects offers a number of 

pedagogical benefits for both the instructor and the students. Some of the primary benefits are: 
analytical experience, confidentiality, realism, and flexibility. 
 
Analytical Experience 
 

Students do not merely generalize in their analysis of an organization’s personnel 
management program but are given opportunities for realistic experience in analyzing specific 
employee records. Use of statistical tools and the computer is encouraged and in fact facilitated by 
the way the data are presented. The student is further encouraged to search for meaningful 
relationships and differences which may be symptomatic of problems or opportunities within the 
firm. 
 
Confidentiality 
 

Privileged individual employee record information is not used. However, the simulated 
fictional data are very real to the student. Further, instead of dealing with simple aggregate 
information as presented in many case-type problems, the simulated information permits the student 
to study individual employee records and consider an employee’s individual characteristics. The real 
data that served as the basis for the simulated data are thus kept confidential and no privileged 
information is divulged. 
 
Realism 
 

Isolated textbook problems often do not develop the feel of working with a “real” 
management problem. The simulated data provides the student an opportunity to work with 
“realistic” data. The reality of the data is not lessened by the fact that only the aggregate data are 
real and the specific employee records are simulated. 
 
Flexibility 
 

Monte Carlo simulation allows the instructor a certain amount of flexibility in recreating and 
modifying the data base for a given management analysis problem. It is not difficult to think of 
further modifications of the data which might be introduced from one semester to another or from 
one class to another. Examples might include improvement of the employment test which currently 
has a built-in bias against females and minority group members, development of a relationship 
between home ownership and disciplinary action, etc. 
 

CONCLUSION 
 

The use of Monte Carlo simulation to generate realistic data for study by students of 
personnel management has proven quite beneficial. The simulated data will continue to be modified 
and, hopefully, improved. A number of changes and improvements are presently contemplated. 
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First, several more variables may be added to the list already available to the student. It is obvious 
that not all the variables presently used are of critical importance in analyzing the performance of 
the firm. However, variables such as marital status, home ownership and car ownership could also 
be indicative of a dimension of personality that might be described as “responsibility.” The 
generation of data for employees who have left the firm thus might prove useful. Analysis of 
turnover in departments -- specifically of records of employees who have left the firm -- could 
indicate that such a measure of multidimensional responsibility might be useful in assessing areas of 
the firm which need corrective attention. 
 

A second planned change in the simulation involves the continued modification of the data 
for use with different classes. Parameters and functional relationships could be changed to yield 
different data sets (some examples were mentioned in the discussion of “Flexibility” above). 
 

Finally, the simulated data records might be subjected to validation beyond the face validity 
examinations given to the simulated subjects’ records by the authors. The Turing test seems 
particularly appropriate as a validation technique here. In a Turing test, a knowledgeable person is 
asked to attempt to distinguish between which data are simulated and which data are real. If the 
expert is unable to distinguish between the simulated and actual data sets, it is assumed that the 
simulated data do indeed have validity [1, p. 143; see also 3, p. B-103]. 
 

In conclusion, it is evident that Monte Carlo simulation can be used to generate specific data 
based on actual characteristics in a real firm. Students using such data gain experience in analysis of 
realistic data through the use of statistical tools and computer resources. The use of Monte Carlo 
simulation is thus obviously not restricted to highly complex operational gaming applications. A 
simple static Monte Carlo simulation can be a very useful technique in the development of realistic 
employee record data for analysis by students of personnel management. 
 
 

REFERENCES 
 
1. Claycamp, Henry J. and Arnold E. Amstutz, “Simulation Techniques in the Analysis of 

Marketing Strategy,” pp. 113-150 in Frank M. Bass, Charles W. King, and Edgar A. 
Pessemier, editors, Applications of the Sciences in Marketing Management (New York: John 
Wiley and Sons, Inc., 1968). 

 
2. Kuehn, Alfred A. and Ralph L. Day, “Simulation and Operational Gaming,” pp. 237-247 in 

Wroe Alderson and Stanley J. Shapiro, editors, Marketing and the Computer (Englewood 
Cliffs: Prentice- Hall, 1963). 

 
3. McKenney, James, “Critique of ‘Verification of Computer Simulation Models,’” 

Management Science, Vol. 14, No. 2 (October 1967), pp. B-102 -- B-103. 

 21 



New Horizons in Simulation Games and Experiential Learning, Volume 4, 1977 
4. Naylor, Thomas H., Joseph L. Balintfy, Donald S. Burdick, and Kong Chu, Computer 

Simulation Techniques (New York: John Wiley and Sons, Inc., 1966). 
 
5. U.S. Department of Commerce, Bureau of the Census, Statistical Abstract of the United 

States 1965, 86th Annual Edition (Washington, DC.: U.S. Government Printing Office, 
1965). 

 
6. Zif, Jay Jehiel, Arthur H. Walker, and Eliezer Orbach, The Personnel Department:  A 

Creative Study Simulation (New York: The Macmillan Company, 1970). 

 22 


	Table of Contents
	Volume 4, 1977
	Double Play for Gaming Effectiveness
	Adaptive Rule Changes in Computer Simulation Gaming Œ A Means of Pedagogical Reactive Interchange
	Monte Carlo Simulation in Personnel Management Training
	Teaching About the Implementation of Job Redesign Using Simulation and Group Discussions
	An Interactive Simulation of Private Sector Collective Bargaining
	Leadership Evaluation and training through Behavioral Simulations: Method, Results and Future
	An assessment of the Effect of Experiential, Simulation and Discussion Pedagologies Used in Laboratory Sections of an Introductory Management Course
	An Experiential Understanding of the Trust Dimension Using Consulting Cases to teach Business Policy
	An Experimental Testing of Teaching Methodologies in Marketing
	Interpersonal Skill Development: The Experiential Training Unit (ETU) and Transfer of Training
	An Analysis of the Relationship between Personality characteristics and Preferred Styles of Learning
	Analysis of Effective Communication Skill Development in Graduate Business and Engineering Experiential Education
	Changing Perceptions of Learning in a Simulated Environment
	Student Perceptions: Simulation and the Corporate Policy Course
	Degree of Uniformity in Achievement Motivation Levels of Team Member: Its Effect on Team Performance in a Simulation Game
	Channel Conflict, Cooperation and Control: an Experiential Learning Exercise
	Differences in Experiential and Non-Experiential Learners' Reactions to Conflict between Individual and Organizations Behavior
	The Evolution and Evaluation of a Required, Senior-Level Course in Experiential Business Applications
	Building Management Skills through Problem Solving
	A Live-Case Approach to the Business and Society Course
	Experiential Learning: Toward the Development of a Theoretical Base and the Identification of Variables and the Hypotheses to Guide Research
	The Role of the Administrator in Experiential Learning and Simulations
	Some Thoughts on a Theory of the Use of Games and Experiential Exercises
	Three Applications of the Management of Learning Grid
	An Analysis of ABSEL: Its Past Achievements and Future Prospects
	New Horizons in Simulation Research
	Prediction of Academic Achievement in a Simulation Mode via Personality Constructs
	Sex Differences in a Bargaining Simulation
	COM-GAME: A Commodity Trading Game for Use in an Introductory Business Statistics Course
	A Financial Institution Management Game with Direct Participant Interactions
	A Non-Computerized Marketing Planning and Strategy Game
	Delphi in the Classroom: A Demonstration of Forecasting Economic Activity
	The Potential of Programmable Calculators for Processing Small Business Simulations
	Can a Small Predominantly Clack University Incorporate the Computer Simulation Gaming Teaching Methodology into it Curriculum
	Measuring the Effect of an Experiential Exercise
	Experiential Learning - Analysis of a Partial Success
	Predicting Participants' Performance and Reactions in an Experiential Learning Setting: An Empirical Investigation
	A Simplified, Non-Computerized Marketing Channels Game
	Manufacturers and Retailers: A Negotiation Game for Beginning Management Students
	Petroleum Management Game
	A Securities Dealer Simulator
	SIM ECO SOC with Business Curriculum Modules: A Simulation for Business Ethics and Morals
	The Picnic: A Perceptual Errors Exercise
	Salt III; an Experiential Exercise to Highlight the Interpersonal Dynamics Involved in the Negotiation Process
	Experiential Exercise on Values, Attitudes and Conflict Resolution in Organizational Behavior
	Kick'N Go: A Product Management and Social Responsibility Dilemma
	The Use of Self-Assessment Work-shops in a school of Business Administration
	The Dilemma of Self-Perception


