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I.  INTRODUCTION 

Manpower and personnel research has commanded Increased Interest 

and support in recent years as a result of a number of factors. Great 

impetus was given by the advent of the "All Volunteer Force" (AVF) con- 

cept to replace the draft, and by the rapid increase in manpower costs 

which resulted from it. Research into testing and training programs 

has been supported for some time. This is now being expanded, new areas 

of attitudinal research are being investigated, and more emphasis Is be- 

ing placed on force planning models. The Ginsberg Report [1] can be 

cited as one example where an increase in research support for manpower 

was recommended. 

As a result of the increase in interest in these areas in the Navy 

in general, and as a result of the research sponsored by the Office of 

Naval Research in particular. It became clear that many researchers would 

be looking for manpower and personnel data to support their work. The 

total Navy annual cost of manpower and directly related areas is about 

$12 billion. The total annual expenditure on manpower and personnel 

research (see Table 1) is approximately $59 million, or approximately 

%%  of total manpower costs. Although small in comparison to total man- 

power costs it is a significant amount, and such research activity both 

requires and generates important amounts of data.  One need only look 

at the number of surveys made in the last few years in personnel areas 

to realize the types and quantities of data generated by research and 

development people.  There is currently no central location for storing 

and making available the results of such surveys on Navy-related problems. 

The concept thus arose of a centralized data base for manpower and 



personnel research, a data base which would act as a repository for his- 

toric data and which could be accessed with a minimum of difficulty by 

both civilian and military research institutions.    Such an idea is of 

course not new, and in the department of defense,  for example, there 

is currently in existence the Manpower Research and Data Analysis Center 

(MARDAC)  which maintains very extensive historic data files  from a number 

of sources.    The purpose of  this report is to clarify certain concepts 

related to data bases and to present various alternative ways in which 

a Navy Manpower Research Data Base might be operated.     In section II data 

bases are partitioned into  three types and the characteristics of each 

type are discussed with examples.     In Section III the question of demand 

for a research data base is discussed.    In section IV the problems of 

costs and some specific possible data base systems are considered.    In 

section V some remarks regarding the structure of a research data base 

are presented, and in section VI the implementation and development of a 

research data base are discussed.    Two possible locations are considered 

in VII and in VIII some concluding remarks are made. 

Budget  ($1,000,000) 

Human Resources 26.8 

Biological and Medical 28.6 
Sciences 

Laboratory Supplies and 3.5 
Instrumentation 

TOTAL 58.9 

Table 1. Manpower, Personnel, Training and Medical Research Budget for 
FY 1974*. 

(Source: R&D Plans Division, Office of Research, Development, Test and 
Evaluation, Office of the Chief of Naval Operations). 



II. DATA BASE TYPES AND CHARACTERISTICS 

In this report we consider data bases as being In one of three 

categories. These are named 1) Operating, 2) Staff and 3) Research and 

these terms are explained In some detail In this section. The reader 

Is warned that the word "research" Is used In a very specific sense In 

this report to refer to work of a fundamental nature that Involves new 

theory and Increases the understanding of manpower and personnel problems. 

This usage Is much narrower than the usual one where It Is used to des- 

cribe much activity which Is not considered directly operational. By 

narrowing the use of the word It Is easier to discuss the similarities 

and differences of the three data base types. 

The three types of data base are described and categorized by cer- 

tain characteristics which are either Inherent In their make-up or are 

desirable as properties. These descriptions help to clarify the rather 

large differences In the various data base types. 

1. Dynamic versus Static Data. 

Operating data bases (ODE's) exist to aid the personnel planners 

and managers In the recruitment, training, assignment, movement, promo- 

tion and payment of personnel.  In a force of 500,000 men each of which 

Is reassigned jobs on the average of every two years, approximately 

700 people change jobs each day. If the average time spent In the Navy 

Is about 5 years the dally recruitment rate to maintain the force at the 

half million level is almost 300. Numerous other personnel changes 

occur dally also, such as assignment to schools or training centers, 

completion of training, promotions, changes in dependant status etc. 



All such information on both officers and enlisted men is captured on 

a centralized data base in the Bureau of i^aval Personnel  (Pers N)  and is 

stored on magnetic tape.    The enlisted data comprises about 1.5 billion 

bytes of information and each day about 10,000 changes are made to personnel 

records on the tape.    It is obvious that this operating data base is very 

dynamic and is in a constant  state of change.    This is an inherent charac- 

teristic of all operating data bases. 

In this report a research data base (RDB)  refers to a data base in- 

tended for use primarily by research organizations such as civilian uni- 

versities and research institutions, or Navy research laboratories and 

institutions such as  the Naval Postgraduate School.     Studies undertaken 

by such institutions are usually of a long-term nature  (1 or 2 years) 

and the data base to which they would require access would consist of 

static data recorded at some earlier time point.    There would be no 

Important requirement to update the data base constantly as  in the case 

of the ODB as it would not be used for daily decision making. 

The third type of data base considered is called a staff data base 

(SDB) which is in some sense  in an intermediate position between the ODB 

and RDB.    An example of an SDB   is MARDAC  (ref  [2]).    The overwhelming 

use of the SDB is in support  of   a staff of senior decision makers who re- 

quire rapid answers in terms of statistical tabulations of historic 

performance.    Such a data base is not dynamic   in the same sense as an 

ODB.    Although new data is constantly being added to the SDB on a regular 

basis,  few if any changes are made of the type inherent in the ODB. 

Although far more additions of new data would be made in any time period 

to the SDB than the RDB one can consider them both as being static. 



2. Current versus Historic Data. 

An ODB is of value only if it contains current data.  It must con- 

tain records of current enlisted personnel and maintain these records in 

as up-to-date form as possible. An RDU should have historic information 

which can be drawn upon to study the effects of past and, hopefully, 

future policies.  It is not Important that it contain the latest available 

information. Similarly an SD3 need not be completely current, though 

its use calls for more recent data than would be available in an RDB. 

For example the SDB may get a request for data on the racial breakdown 

of recruits from certain geographical areas by month for the previous 

six months. Such data would not normally be available from the ODB since 

it contains only current data.  The data might be available from an RDB but 

the RDB is not designed to answer such questions on a routine basis and 

may not be current enough. 

3. Cross-sectional versus Longitudinal Data. 

The ODB deals almost exclusively with cross-sectional data.  It con- 

tains a"snapshot" of the Navy at some tlmepoint of who is currently in 

service,in what status,and where.  It does contain limited historical 

information on each individual such as his date(s) of entry into service, 

his last duty assignment and a few more pieces of history which determine 

his qualifications. Of course, his entire service record is available on 

flat paper, but here we are discussing rapid access computer-based data 

bases.  It would not be economically justifiable (nor desirable) to put 

an individual's entire record into a rapid access system. The researcher, 

in contrast to the operator, is often interested in behavioral characteris- 

tics of groups, or cohorts.  An example might be the behavior of two 



groups, one of which had taken a particular training course on drug 

abuse, and a control group which had not gone through the training program. 

Information would be needed on each group as it progressed in time. This 

is what we call longitudinal data and any RDB would typically have this 

kind of data. 

The SDB usually contains both cross-sectional and longitudinal data. 

The ones with which the author is familiar collect cross-sectional data 

from ODB's at certain time points such as end-of-month or end-of-year, 

and create longitudinal data by merging and sorting of these snapshot 

records.  Such operations, although simple in concept, require a heavy 

commitment of computer and personnel resources and typically cannot be 

carried out by an ODB. 

4,  Rapid versus Slow Access. 

An ODB must possess rapid access.  The current Fers N data base gives 

overnight service on most operating needs. However, a study is currently 

underway to determine the feasibility of an on-line data base which could 

be accessed by remote terminal, in which case access times would be in 

the order of minutes and seconds in place of the current hours and days 

(see ref. [3]). Such rapid access of all the data in an RDB would not 

be necessary. Most data could be stored off-line since the time pressures 

on researchers are in no way similar to those of operators. The reader 

should not interpret these remarks as saying that a researcher should not 

have access to an on-line system.  Indeed he may do most of his work on 

such a system and any data he needs can be fed into it when appropriate. 

We are simply pointing out here that whereas an operator needs rapid 

access constantly to all the data, the researcher needs access to only 
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a small part of a research data base occasionally so that the RDB 

should be stored off-line in some kind of library format. 

The SDB is again somewhere between these extremes. Most staff people 

demand rapid answers to their questions so that rapid access is desirable. 

This ability to rapidly answer questions may be the justification for the 

existence of the data base.  However, the SDB Is usually considerably 

larger than the ODB so that it would be impossible to justify (and 

probably technically not feasible to accomplish) the on-line storage 

of such data. The SDB typically requires rapid access in the order of 

hours or days by use of high speed tape units. 

5. Population versus Samples. 

The ODB must maintain information on every individual. One of its 

main uses is in the assignment of individuals to billets and thus records 

must be kept on the whole population. 

The RDB is often used for work on inference. The effects of various 

policies on past behavior are often investigated and for these it 

may be sufficient and desirable to have available a sample of personnel 

records rather than those of the entire population. 

The suitability of sample data for the SDB is not quite clear. It 

would appear that samples would be adequate for answering a large 

majority of the questions put to such a group. However, the questions 

at times require statistics on such small groups that, without data on 

the entire population, no one can be found in the required groups. It 

would appear that if the groups are in fact so small, then statistics 

on them would be of little interest. This does not seem to be the case, 

and this point helps to distinguish further the differences between a 



8 

SDB which exists primarily to answer the questions of high level staff, 

and an RDB which is intended to be of use to serious researchers. 

6. Single System versus Multiple System. 

An ODB typically operates in a single computer system to which 

operators have various kinds of access. They may request data in the 

form of reports issued by an input/output division or through remote 

terminals. The main point here is that the data remains in the same 

computer system . Lmost exclusively. 

An RDB may be accessed by many researchers from different institu- 

tions with different hardware and software configurations.  In fact, it 

is not known in what system the data may be used in the future.  Such 

uncertainties affect the way in which one should consider storing data. 

Both the SDB and the RDB have the problem of collecting data from various 

sources and merging and editing for their own system. However, because 

of the large internal data use by the SDB It typically should not concern 

Itself with compatibility of other systems to the extent that the RDB 

must. 

Table 2 summarises the comments in this section. The entries should 

be interpreted not as hard and fast requirements but simply as pointing 

out where different types of data bases have different emphasis. 

To end this section we mention a characteristic desirable of all 

data bases. That is that they should all have EASY access. This may 

seem self-evident, but anyone who has experienced the frustrations of 

accessing tapes of data, and having done so must then gain confidence 

in and understanding of the contents, will appreciate the significance 

of these comments. There are many billions of bytes of information 



currently stored on tape which probably will never be accessed. The 

reasons are numerous, but an Important one Is that access is so 

difficult that many researchers get frustrated and move on to other 

problems. Poor documentation, formating problems, and differences in 

computer operating systems are some of the main causes. If an ROB is to 

be of use it must overcome these problems. 
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TYPE OF DATA BASE 

Characteristic ODB SDH RDB 

Dynamic Data Yes No No 

Static Data No Yes Yes 

Current Data Required Not Required Not Required 

Historic Data Small Amount All All 

Cross-section Data All Some Some 

Longitudinal Data None Some Most 

Rapid Access Required Sometimes Not Required 

Population Data Required ? Not Required 

Sample Data Not Sufficient Sufficient Sufficient 

Single System Yes Yes No 

Easy Access Yes Yes Yes 

Table 2:    Summary of Data Base Characteristics 
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III.  THE DEMAND FOR A RESEARCH DATA BASE. 

In the previous section characteristics of an RDB are discussed 

which distinguish It from other data bases. There Is no doubt that an 

RDB In manpower and personnel would be of help In certain research pro- 

jects, but as In all proposals to Institute a new service, some attempt 

must be made to estimate the demand for such a service. Also, an attempt 

must be made to determine the types of data most often desired by re- 

searchers. In this section, we describe our efforts to answer these 

questions. 

The fact that this study Is being undertaken Is evidence of some 

Interest In an RDB. Thus we started our efforts In this area by assuming 

Interest on the part of the research contractors funded by ONR under the 

AVF program and mailing out questionnaires to each contractor. The con- 

tractors were 1) Stanford Research Institute, 2) American Institutes for 

Research, 3) George Washington University 4) Institute of Social Research, 

University of Michigan, 5) University of California, Berkeley. 

Two questionnaires were circulated, one requesting very detailed 

Information on data elements and one which was restricted to a few (5) 

items (see Figure III-l) of a more general nature. The answers to the 

detailed questionnaire were neither complete nor revealing. The answers 

to the shorter questionnaire were much more complete and useful and are 

summarized here. 

The answers to item 1 are listed in Figure III-2. These answers 

are not verbatim quotes, but have been modified for clarification.  One 

can Immediately see the large diversity in the research projects.  Of 
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NAME_ 

AFFILIATION 

Questions on Data Requirements of Research on Personnel and Manpower 
Problems of the Wavy 

1. Briefly describe the objective(s) of your research (e.g. [1] modeling 
of force structure and change, [2] prediction of Individual behavior, 
etc.), 

2. For the data used In your research to date: 

a. provide a brief description of the data (e.g. [1] continuation 
fractions by rating, [2] date of enlistment, etc.), 

b. tell where you obtained the data 

(1) agency of the Navy (specify) 
(2) civilian agency (specify) 
(3) your own survey 
(4) other (specify), 

c. Indicate if the data obtained adequately met your require-nents, 

d. specify any problems that you had in obtaining the data. 

3. Describe briefly the data that you would like but have not been able 

to get. 

4. Considering your response to question 1, please indicate whether your 
data requirements consist primarily of 

a. descriptions of Individuals or 

b. statistical descriptions of groups. 

5. In the preceding questions, we may not have asked for complete infor- 
mation on your specific data requirements.  Please list now any addi- 
tional data requirements that you may have or anticipate having in 
the foreseeable future. 

Figure III-l:  Questionnaire mailed to AVF Researchers 
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1. To determine the Impacts of alternative Instructional technologies 
for Navy enlisted men both on costs and on the force Itself. 

2. To model the Navy enlisted man's career by a decision tree and evaluate 
the relative effectiveness of different personal and organizational 
Incentives. 

3. To analyze the effects various economic variables have on enlisted 
manpower supply In the Navy and Marine Corps in All Volunteer Force 
environment. 

4. To project the organizational-change requirements of an All Volunteer 
Navy from value and work-preference changes in society. 

5. To model movement of manpower in and between skill categories and to 
develop Interactive computer models to aid manpower policy planners in 
determining the effects of various manpower pollcie> on requirements 
and retraining requirements. 

Figure III-2; Answers to Item 1;  Briefly describe objectives of research. 
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course, many other research projects are currently under way by other 

groups and we did not attempt to cover all projects.  Conversations were 

held with the Naval Personnel Research Lab in San Diego, with CNA, and with 

a number of other groups. The main conclusion to be drawn is that the 

research areas encompassed by the terms "manpower and personnel" are 

very broad but with heavy emphasis on behavioral and psychological areas. 

The answers to item 2a show that the data requirements could be 

grouped into 3 categories. The five responses are given in Figure III-3, 

but these can be summarized by grouping the data into 

1) Responses to researchers' questionnaires. 

2) Historical and current statistics on the force structure and 

requirements. 

3) Cost break-down data. 

Category (1) data is clearly generated by the researcher himself, 

and duplication of effort can easily occur if different research groups 

who are working in similar areas are unaware of each other's survey 

efforts. There is some evidence that such duplication is quite common 

(see ref [4]). Although the results of surveys are often to be found 

in technical reports, it is also true that many times only a small fraction 

of the data collected on a survey finds its way into these reports. It 

may also be true that the data is no longer in a form useful to other re- 

searchers, who must then institute a further survey. This problem will 

be pursued in section VI. Clearly the answers to surveys form one important 

category of the researchers' data requirements. 

Category (2) is probably the easiest type of data to obtain from 



15 

The operating data bases.  Snapshot information is the easiest to obtain 

on force structure and requirements. One must manipulate data from various 

time points to obtain longitudinal data, but this is possible and is done 

to calculate, for example, continuation and loss rates. 

Category (3) is in some ways similar to category (2) but is treated 

as a separate category since it is much more difficult to collect or 

determine this type of data.  When a researcher asks the cost of training 

a man in a given skill at a given school he should understand the difficulties 

of answering such a question.  Such data is not usually readily available 

and is often the output of mathematical models developed in other research 

programs, and is not straightforward historical accounting data. 

The answers to item 2b show the diversity of sources from which the 

researchers obtained the data. Since much of the research work Involved 

enlistment and reenlistment incentives, civilian data as well as Navy 

data was required.  Figure III-4 summarizes the sources of data deter- 

mined by the questionnaire. 

The answers to item 2c show that in most cases the data met require- 

ments.  Some difficulties occurred using data generated in operating 

systems to match with survey results, but the answers pointed out no 

serious or unexpected problems. 

Various problems experienced in obtaining data were found in answers 

to item 2d.  These are summarized in Figure 111-5.  An Important problem 

which arose was in the administering of survey questionnaires. Many 

groups are currently making surveys in the fleet and this may have led 

to the difficulties.  We pursue tills point later.  Identification of 
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1. Costs of maintaining a man in each rating at each rate, costs of 
training him, overhead, retirement, etc. 

2. Questionnaire responses to hypothetical situations. 

3. Re-enlistment rates, structure of recruitment population, effects 
of variable re-enlistment bonuses, occupational structure of civilian 
and military populations, benefits (monetary and non-monetary) of 
military service, length of enlistments and promotion data. 

4. Questionnaire responses Indicating perceptions and preferences 
regarding practices and conditions of military service, and per- 
formance data on questionnaire respondents. 

5.  Current legacies and force structure by rating, past continuation 
rates, future requirements by rating. 

Figure III-3: Answer to Item 2a; Give a brief description of data required. 



17 

1.    Bureau of Naval Personnel (Pers Ax)for rating costs,  and Memphis 
for training costs. 

2.    Survey questionnaires administered at AFEE stations, junior colleges 
and   to first term enlistees. 

3.    Marine Corps Cohort File, Headquarters Marine Corps, Navy Enlisted 
Master Tape,  Bureau of Naval Personnel  (Pers N),  Bureau of the 
Census, Marine Corps recruit survey data. Congressional hearings 
and DOD force structure data. 

4.    Performance data from Bupers, and survey questionnaires. 

5.    Requirements data from Op 01b, legacy data from Bupers  (Pers N) 
and the Naval Personnel Training and Research Lab,  San Diego. 

Figure I1I-4; Answers to Item 2b;    From where was the data obtained? 
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1.    Some difficulty in identifying from where the data could be obtained, 
especially the cost data. 

2.    Lags in updating the master tape to problems of correlating master 
tape data with survey results.     Concurrent studies involving surveys 
Interfered with subjects of survey. 

3.    Delays in obtaining data affected the sequencing but not the results 
of the research. 

4. Difficulty experienced in obtainir.£ 0MB approval for survey question- 
naire.    Problems using operating daUa due to methods of aggregation 
and storage. 

5. Problems discerning the exact nature of the data and having confidence 
in its correctness, mostly due to documentation and communication problems. 

Figure III-5;    Answers to Item 2d;     Indicate problems in obtaining data. 
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sources Is a recurring problem and ref [ 5 ] Is an attempt to reduce 

difficulties In this area. 

The answers to Item 3 should have a direct bearing on any decision 

to Implement a research data base. One of the main objectives of such 

a decision would be to make available data which cannot be obtained 

readily from the operating system or the research laboratories. The 

answers are given In Figure II1-6. 

Although the answers to Item 3 point out some problems, the reader 

Is cautioned that such answers cannot give a complete picture of data 

requirements. Researchers are frequently restricted to working on 

problems for which data Is available, and they often would like to move 

Into Interesting and relevant areas, if work In these areas would be fruit- 

ful. Lack of data for model validation or operation can make work 

In certain areas no more than of academic Interest. 

The answer to Item 4 show that two of the research groups (1 and 5) 

did not require data on Individuals while the others (2, 3 and 4) required 

data on both individuals and groups. There Is obviously a need for both 

kinds of data. 

The answers to item 5 were varied, but they Indicated a need for 

longitudinal cohort-type data from the Navy similar to the Marine Corps 

cohort file (ref [6]).  In a letter to Dr. R. A. Weitzman, Dr. A. S. 

Gllckman, Deputy Director of the Washington Office of the American 

Institutes for Research, says: "...that we have found over the years that 

the principal deficiency Is in data permitting longitudinal studies; 

i.e., individual data accumulated consistently over time in the Navy. 

Since, for the most part, as new entries are made to a persons record. 



20 

1. None. 

2. Generated data, resulting, for example, from actual experiments in 
which enlistees are allowed to leave when they want to. 

3. More detailed census data (e.g., earnings by occupation, race, age, 
sex). Difficult to obtain access to tapes. 

4. Data on inter-relationships between individuals and groups in order 
to be able to predict outcomes of organizational changes. 

5.  Longitudinal data on enlisted groups by rating to analyze lifetime 
distributions under various policy conditions. 

Figure III-6; Answers to Item 3; Describe briefly data you would like 
but have not been able to obtain. 
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previous entries for the same Item are purged—except as some efforts 

have been made to save tapes—longitudinal studies have been difficult 

or impossible to conduct." 

To summarize the questionnaire results as they apply to the 

question of demand for research data we can say that; 

1) the type of data demanded is highly variable can be roughly cate- 

gorized into three types shown on page 14 , 

2} much data is generated by individual research groups by question- 

naire responses, 

3} there is a clear need for longitudinal data, 

4} both individual and group data is required. 

The questionnaire proved useful in clarifying the scope of the data 

requirements of researchers, but was of little use in determining the 

frequency with which various data types might be accessed were it 

centrally available. To quote again from the letter of Dr. Glickman, 

"...I would encourage your efforts to refine estimates of the frequency 

with which items are likely to be used. The temptation to burden the 

system with "nice to know, just in case" data is great, and as you know, 

can put an impossible load on a system that tries to be correct and 

current..." 

Before any attempt can be made to "refine" estimates of demand let us 

try to determine order of magnitude data request rates which a research 

data base might experience. Most manpower and personnel research on Navy 

and Marine Corps problems can be expected to be carried out at CNA, the 

Naval Personnel Research and Development Center in San Diego^and ONR 

contractors. Some work will be carried out by civilian contrators 
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with other branches of the Navy and Marine Corps and In other related 

areas such as medical personnel research at BUMED. Also various DOD 

related organizations such as IDA might make requests. Let us say, as 

order of magnitude figures, that CNA might have as many as 20 manpower 

and personnel research projects under way at any one time, similarly 

20 at the San Diego Research Center and 20 contractors with CNR.  It Is 

emphasized that these are merely order-of-magnitude figures; the true 

figures are closer to 20 than either 2 or 200. These would make a 

total of sixty projects, and If projects on related topics were added 

one can guess that about 100 research projects at any one time might 

be a reasonable figure for manpower and personnel research projects. 

The authors doubt that It will be more than this, and It could be as low 

as 30 to 50. 

Each project will, of course, generate Its own data requirements 

which will produce variability In the demand on the data base.  But 

let us assume that on the average a research group makes a request for 

data once per month. This figure It Is believed Is on the high side. 

Twelve separate requests for data per year by one group would surely be 

an upper bound.  Such a request rate would lead to a demand rate on the 

RDB of about 3 requests per day.  It Is believed that such a figure would 

be an upper bound and that the request rate, especially at the start, 

would be considerably smaller than this. 

What would be the time between requests for a given data element? It 

would of course vary considerably with the data elements requested, but an 

average time between requests using the above figures and 100 types of data 

In a data base (a reasonable number In the early period of an RDB) would be 

about 1 month. 
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These figures, although rough and subject to many criticisms, do 

put the demand rate at an RDB in perspective. The demand rate will be 

very low in comparison to requests made at an ODB or SDB, but if reliable 

data is available in an RDB, one must trade off the possible advantages 

of insight and results obtained by research with the cost of keeping data 

which is accessed infrequently. 
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IV.  COSTS AMD RESOURCES FOR A RESEARCH DATA BASE, 

In this section an attempt is made to determine how much data base 

capability one can obtain at various costs, and costs of various alterna- 

tive systems are given. At one extreme an RDB would be essentially a 

storage center which would keep data for distribution on request. At the 

other extreme the RDB would have staff to manipulate data, write soft- 

ware for these manipulations, and In general perform extensive editing, 

merging and sorting procedures. The costs given here are not detailed 

cost estimates, which are outside the scope of this report. They should 

be taken as reasonable estimates which might be further defined by detailed 

cost estimating. 

In order to get a feel for the resources which might be available 

for an RDB let us use Table 1. The total funding for all personnel related 

research Is currently about $60 million.  If h%  of this were set aside for 

and RDB to collect and make available the data collected by this funded 

research we would have available $300,000. One pertinent question then 

Is, Is It worth this amount to collate and organize the large volumes of 

data which obviously are generated by a $60 million research budget? 

This question may not be meaningful without some knowledge of what 

this $300,000 will purchase in the way of data base capability.  It Is 

difficult to decide the capability It would buy, since It is assumed that 

an RDB, if it were established, would be attached to an already existing 

computer system, in which case the actual charging of costs to the RDB 

would be subject to many variations. However, what follows Is an attempt 

to put the various costs Into focus. 
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1. Hardware Costs. 

Let us assume that If an RDB were established It would be at a 

location already having access to a Navy-owned computer, and since 

the actual CPU    time of the RDB would not be extensive,  that the main 

frame costs would be $ zero.    What an RDB  would need would be tape drives 

and control units.    Current  lease costs of tape drives are about $625/month 

per unit, and a control unit about $750/month.    For tape copying,  a mini- 

mum would be two drives with a control unit,  for a total of $2000/month. 

If sorting,  editing and merging were desired then 4 drives would be needed 

(maybe more depending on volume).    Each control unit can take '6 drives. 

Thus a medium size system would cost about $3,250/month with one control 

unit.     For extensive merging and editing two control units may be required 

and with 4 drives this would cost $4,000/month.     In addition to tape drives 

and control units,  disk space would also be required to give greater  flex- 

ibility in manipulating the data.    This would cost about $1600/month. 

2. Software Costs. 

It  is presumed that the data base manipulations would be carried out 

using a language already available on the machine in question.    Thus no 

additional leasing of software would be required. 

3. Personnel. 

The number of personnel would, of course, depend on the size of the 

RDB envisioned. The smallest operation would consist of one or two 

people knowledgeable in computer input/output operations who could copy 

tape, print or punch output, and do little or no sorting or merging which 

would require writing of software. The personnel would carefully monitor 

incoming data, prepare routine updates of data base content for circulation^ 

and copy data as requested by RDB users. 
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The largest operation visualized would have about 6 people.    This 

would allow for the writing of software to manipulate the data, to sort, 

merge, and produce statistical tables and other useful output for potential 

RDB users. 

4, The Minimum RDB. 

The minimum RDB proposed here would require the following: 

2 people (GS9-11) with computer background 

2 Tape Drive Units 

1 Tape Control Unit, 

for a total annual cost of about $60,000 exclusive of computer main frame 

and software costs,  office space and storage space.  Any amount less than 

this would not allow for reasonable data access, and such a system could 

give only minimal service. 

5. The Maximum RDB. 

One can easily imagine a gargantuan data base which tries to keep 

all forums of historical manpower and personnel data.  In fact it is quite 

common for data bases to fall prey to such Imaginations and grow to such 

a size that it is difficult to extract data. As is mentioned earlier in 

this report, such data bases are not considered in the RDB category, and 

here we attempt to put an upper bound on the data base envisioned. The 

maximum RDB proposed here would require the following: 

6 people (including a head, two programmers, 
two clerks and secretary) 

4 Tape Drive Units 

2 Control Units 

Disk space, 

for a total annual cost of about $150,00 exclusive of computer main frame 



27 

and software costs, office space and storage space. These facilities 

should be capable of supplying all the researchers needs for data If we 

assume the RDB Is not to be used as an SDB. 

The above cost figures could, with some effort, be refined. But as 

we stated above. It Is not the purpose of this report to present detailed 

proposals and cost studies. These costs should suffice to put the range 

of an RDB In perspective. 
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%  V.  STRUCTURE OF A RESEARCH DATA BASE. 

In this section some remarks are made concerning how an KDB should 

^ be structured. The first fact to recognize Is that manpower and personnel 

data will be available to the data base from two very different sources, 

1) the operating Navy*, 2) the results of surveys by research groups. The 

^first type of data is historical accounting information which gives cross- 

fcsectional records of the personnel in the Navy at various time points. 

*If all this information is kept (approximately 13 reels for every time 

^point) the data base will soon be swamped with much inaccessible data. 

Consideration should be given at the start to the keeping of extracts from 

^rthese tapes.  One could keep all pieces of information on a small sample 

Of personnel, or only a few pieces of information on all personnel. Both 

these alternatives could be pursued, but every effort should be made from 

^■he outset to reduce as much as possible the data which is kept.  Even 

more Important, one might even say crucial, is that every piece of data which 

ts kept must be well documented.  It would seem that such an obvious requlre- 

ent hardly needs to be stated, but enormous quantities of data are currently 

j.n  storage which will not, and often cannot, be accessed or used because no 

line is sure what they are.  This aspect has been stressed elsewhere in this 

Jmport  and is repeated here for emphasis. 

%       A principal reason for the formation of an RUB is to bring together 

♦nd make available from a central source the large amounts of data generated 

,y research groups.  Much of this data is in the form of answers to surveys, 
| 

Tut it will Include analyses of survey responses, the details of which are 

/ 

/  
/■Included in the Operating Navy are such data sources as schools, medical 

acilltles,   e,c. 
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not always found In research reports. Discussions with people at the Naval 

Personnel Research and Development Center indicate that they believe there is 

much duplication in the compilation of surveys because of the lack of a 

central source of data.  They are undertaking their own study of a central- 

ized data archive (see ref [4]). 

Clearly the two types of data differ not only in source but in type. 

Consideration should be given to the formation of a "Statistical Operational 

Data Bank" and a "Behavioral Research Data Bank".  In the latter case not 

only the survey results should be kept but also the survey questionnaires 

themselves, together with relevant Information on their distribution. Much 

useful information should be available from existing data banks, such as that 

at the Survey Research Center in Michigan, on how such data should be stored. 

Careful consideration should be given to the method of storing the 

data.  It can be assumed that data requested from the RDB will be used 

in a wide variety of computer systems. The system should be flexible so 

that data can be copied in a variety of formats. 
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VI.     IMPLEMENTATION AND DEVELOPMENT. 

In the implementation of a new RDB it would be tempting to take all 

available manpower and personnel data currently in storage.     This temp- 

tation should be resisted,   and only that data which can be well documented 

and accessed should be used  to start the data base.     It  is far better for 

the researcher to have access to small amounts of "clean" data, of trust 

worthy content and origin than to have available large masses of data whose 

origins and contents are suspect. 

Although most of the points concerning the implementation and develop- 

ment of a data base are straight-forward and obvious a method of data base 

development deserves comments.     With the large investment  is manpower and 

personnel research it is obvious that the research undertaken generates 

large amounts of data.    If an RDB is established one of the main justifi- 

cations would be to recover and centralize this research-generated data. 

It  should therefore be incumbent upon the researchers to make available in 

suitably documented form the data that they generate.    This  should be done 

in conjunction with the RDB staff to ensure compatibility of the data 

with the RDB system.    The delivery to the RDB of relevant data could be 

made a part of the contract  obligation of each research group.    In this 

way the RDB becomes an important data source and would prove valuable 

in the avoidance of duplication of effort.    It might also serve as a 

valuable source of information on what research is being done where. 

The author has found in the last few years in contacts with both researchers 

and operational personnel,   that a recurring problem is the finding out of 

who  is doing research in what areas and what has already been done.     If 

most researchers were in contact with RDB staff it is possible  that  the 

existence of an RDB would help alleviate some of  the confusion. 
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VII. LOCATION OF AN RDU. 

Two locations present themselves for the location of an ROB, The Naval 

Personnel Research and Development Center in San Diego, and the Naval 

Postgraduate School in Monterey. 

Both locations have the advantage of being away from the operational 

side of the Navy. The San Diego center already has large volumes of his- 

torical operational data and is currently undertaking a study of the for- 

mation of a survey research data bank. Maintenance of an RDB would seem 

to be a natural function for this center. A possible disadvantage might be 

that civilian institutions such as universities might encounter difficulties 

in communicating with the center, although the author has no direct evidence 

of any difficulties. 

The Naval Postgraduate School has naturally closer ties with civilian 

universities. However, the operation and maintenance of an RDB is not an 

academic endeavor in itself and it would be difficult to locate it in 

the school structure.  In comparison to the staff at the San Diego Center, the 

Postgraduate School faculty devotes relatively little effort to manpower and 

personnel research.  At the time of writing the possibility of MARDAC moving 

part of Its operations to Monterey is being considered.  If this occurs. Navy 

RDB might have some interaction with it. However, the RDB envisioned would 

differ markedly In scope and size from MARDAC and it is not clear what inter- 

action would be beneficial. 
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VIII.  CONCLUSIONS. 

The concept of a research data base (RDB) differs markedly from that 

of either an operating data base (ORB) or a staff data base (SDB). Al- 

though the demand for data from an RDB would be much less than that for 

an SDB, a case can be made for the existence of an RDB. Currently, 

valuable data generated by the considerable commitment of resources 

(currently about $59 million per year) In man^ower and personnel research 

are lost, and this leads to duplication of effort and waste.  A principle 

objective of an RDB would be to collect, store and make available the data 

generated by researchers to other researchers.  In doing this It might 

prove a valuable focal point in determining the types of research being 

done by different groups. 

Some rough cost figures are Included In the report, and an RDB would 

operate In the range $60,000 - $150,000/year. Although these are crude 

figures It Is felt that any RDB should operate within this range. 

Two locations for an RDB are the Naval Personnel Research and Development 

Center In San Diego and the Naval Postgraduate School In Monterey. Both 

have certain advantages, but It would appear that the location In San 

Diego would be more appropriate. 
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