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PREFACE 
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SUMMARY: 
Problem 

Promotion ntca by ra~ and gender are not equal in 
the military aervicea. Howcvcr,lwhich differencca 
repracnt "true" equal oP.l"'rtunity problema and which are 
due to random variabihty in amalllpopulationa? Thit 
queation muat be an1wered in order for affmnativc action 
programs to be effectively implCmented and their 
usefulness mc:uurcd. 

Purpose 

The primary purpose of this report il to analyze the 
promotion data in the 1987 to 1991 Military !!qual 
Opportunity A11e11ments. 1 In addition, an attempt was 
made to identify factors that:relatc to these problem areas. 

I 

Approach 

The promotion board ~csulta were analyzed uling a 
Total Quality approach. Control chari.s were utilized to aid 
in distinguishing random variation in promotion results 
from significant differenCes in unaerlying promotion 
opportunities. : I 

Promotion board dilta were investigated for 
statistically significant promotion rale differencea among 
races and gender. ObserVed diffefences in rate were 
compared against the likely differenCes that could result 
from random variation in a baselinC model where each 
individual has an equal prObability Of promotion. If the 
observed promotion difference~ were aignificanlly greater 
than that which the randorri baaeline1model might create, 
then these promotion resulu arc flagged as aignificanlly 
different. The significance level uacd in thia ~rt wu 3 
standard deviations (3-sigma), in acc'ordancc w1lh current 
standards for control chartJ.: I 

Related background ihfonnatio.n waa gathered and 
cognizant points of contact were identified. In addition, a 
!fl!l~el to identify reaaons for promOtion diaparities was 
m1t1alcd. 1 

' 
Results 

' 1. The Navy E-7 board produces the moat significant 
differences between males of differcrn races. Bilek males 
have been promoted at 3 stAndard de,'viationa le11 than the 
board average in every year from 1987 to 1991. In 1990 
and 1991, every minority male groupiwu promoted at leas 
than the board average. White malca were promoted at 3 
standard deviations above the board 8vcracc in four of the 
five yean. ; I 
2. Black males arc the most under-promoted race/gender 
group. The specific boarda with the 'moat negative rcaulta 
from 1987to 1991 were the Air ForCe E-8, E-9, ~.and 
0-~ boards; the Anny 1!-7, 1!-8, and 1!-9 boards; the Navy 
1!-7 board; and the Marine Corps' 1!-7, 1!-8, and 1!-9 
boards. Black malca were promoted at below the board 
average in S2 of the SS promotion boards held in thCJe 
categories. Black malea were prolnoted at 3 standard 
deviations below the board ~vcrage m 18 of thcac boards. 

3. The Army officer boards have been repeatedly (eight 
out of eight officer boards from 1989 through 199.1) 
promoting White malca at olighlly below the board ovenill 
average rate. In every board, femalca were promotcd:at 
peatcr than the board avenge, and non-White malca were 
promoted at peatcr then the board average in oevcn of the 
eight boards. Although no individual board result was lin 
itlclf significant, this pattern over eight boardJ iJ sufficient 
to warrant further inveatigation. 

Conclusions 

Promotion board rcaultl vary aignificantly with race 
and gender. The moat racially biased reaulta arc from 
cnliatcd 1!-7 and 1!-8 boarda. 

1. The current Military Equal Opportunity Ane~smcnu 
are not cffocti.vc at pn:ICIIting promotion result differcncca. 

2. The control chart is an effective method of analyzing 
and displaying promotion board raulto. 

3. The development of a model to help in the identification 
of rcaaona for promotion diaparitiea is feasible and would 
be a valuable tool to target areas for research and 
development. 

Recommendations 

1. Conduct further invcatigationa into the aourcc of th~ae 
sipificant difference& in promotion rata, utilizing control 
chart analyail for other demographic and penonnel data ·u 
~ relalcl to promotion opportunity. 

2.. Utilize Thtal Quality mdhodo (including control chuta) 
to analyze aU equal opportunity data. Uoe Total Qualily 
m<thoda to identify problem arcaa, and to plan, implement, 
and check the rcsulto of aftinnative action programs. 

3. If differences in promotion ratea from race to race are 
due to differing qualification lcveb in the individuals in 
eacb race, utilize a Total Quality approach to identify 
apecific weak:nesaea which are barricn to promotion. 
Implement corrective action programs which will n.iae 
every pcnon'a qualification• for promotion. Thia w'ill 
serve to increase the quality of all individual service 
members, and tend to decrease the difference in 
qualification levels betw<m the racca. 

4. Continue the effort to analyze the 1!-7 promotion board 
proce11es in order to identify barrien to promotion for 
minority males and develop strategies to overcome theac 
burien. 

iv 
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INTRODUCTION 

Problem 

The Department of Dcfcnac desires to ensure equal 
opportunity for promotion• and advancement for all 
pcnonncl. In casca where opportunity for promotion arc 
not equal, then corrective and affirmative actiona need to 
be implemented to create equal promotion opportunitiCI. 

An accurate aue11mcnt of the exiatcncc or non~ 
exiltcnce of difference~ in promotion opportunitie~ bc:twcen 
race~ and genders il vitally important in order to apply 
affirmative action initiatives. It is therefore necc11ary to 
analyze the question: 

Are promotion rate~ for each race and gender 
combination within each Department of Defense 
promotion board the ~arne as the overall 
promotion rate for the respective board? 

In. ~ddltion, a mode~ needs to be developed that will enable 
~tary_ leadc~ ~- identify possible reasons for promotion 
daspantlcs and m1t1atc possible corrective actions. 

Purpose 

One purpose ofthi1 project is to provide a statistical 
analysis of the hypothesis that promotion rates arc equal for 
each race and gender. It will identify the promotion boarda 
and. th.e races. an~ gender where the promotion ratel arc 
slati~Ucally stgmficantly different. This report will also 
provtde a methodology to identify statistical significance 
through the usc of control charts and Total Quality 
Management. Through the usc of these methods true 
equal oppo~unity problem areas may be detected, ~lyzcd 
~or potential corr~ctive actions, and the impact of 
unplcmented corrective actions verified. This follows the 
"Plan, Do, Act, and Check" cycle used in Total Quality 
Management. 

This report provides an across-the-board look at 
promotion rates in the Department of Defense from 1987 to 
1991. Although the annual assessments by each service 
hav~ l_istcd promotion data, no attempt has been made to 
~tabstlcally test.the data. Each service has analyzed only 
111 own promotton data, and minimal analysis of trends 
from year to year has been performed. 

. A_ second purpose of this project is to gather 
prclimmary back~und infonnation, identify data sources, 
and establish cogmzant points of contact. These types of 
information will serve as a resource data base for future 
equal opportunity related research. 

Background 

Department of Defense lnstnlction 1350.3 states: 

It io DoD policy for the Military Service• to 
monitor and report on selected dimensions of 
their personnel programs to ensure equal 
opportunity and fair treatment for all Service 
members through aff1m1ative action• and other 
initiatives. It i1 the prerogative of the Scrvicea 
to catablish requirements for affmnative action 
plans and aucaaments at organizational levels 
below Service hcadquarten. 

~ instnlction further speciflCI that each Service will 
provide an annual Military Equal Opportunity Assessment 
(MI!OA). SpccificaUy, promotion data is to be reported 
u.ing DD Fonn 2509 (Appendix C). 

The annual Military Equal Opportunity Assessments 
include the number of personnel considered and the 
number of personnel promoted, broken down by the 
foUowing categories (per 00011350.3): 

1. Service. The Army, Navy, Air Force, and Marine 
Corps each generate an asscnmcnt of their respective 
data. . 

2. Fiscal Year. These aucuments arc published 
annually. Each report contains the current year data 
and the previoua three yean. Data for fiscal year 
1987, 1988, 1989, 1990, and 1991 were analyzed for 
thio report. 

3. Rank. At a minimum, the a.s1e11menta contain data for 
senior enlisted advancement (to E-7, E-8, and E-9) 
and data for middle gndc officer promotiom (to 0-4, 
0-5, and 0~). 

4. Race. ~ata are to be provided for the following 
catcgones: 

American Indian and Alaskan Native 
Asian American and Pacific Islander 
Black (Non-Hispanic) 
Hispanic 
White (Non-Hispanic) 
Other or Unknown 

5. Gender. l!ach of the races is to be further sub-<livided 
by gender (Male or Female). 

The penonnel considered arc the number of personnel that 
were ·m-zone• for the respective promotion . 

The MEOA i1 also to include a numerical and 
narntive comparison of the data over time for evidence of 
chan~c or relative fluctuations. Currently, the MEOA 
contama no analysis of whether the observed promotion 
differences signify equal opportunity problems, or arc 
simply due to random chance. 

The sources for the data in this report were the Fiscal 
Year 1990 Military Equal Opportunity A.11cssment for each 
Service, and advance copie~ of the promotion data for the 
199~ •••ca•mcnta. Theae advance copies were provided by 
the mdividual Service Equal Opportunity organizations. 



Method 

The primary graphical. analyaia ~ol uacd in thia report 
is the control chart. Control charta have been uaed in 
industry for analysis of repetitive pfoce11ea. The control 
chart is used to inveatigatc individual outputa and to 
pcrfonn rudimentary trend analyai•. IControlehartl diaplay 
each individual result versus the overall average rc~ult. 
Control limit> are abo cstabliahed wliieh are three otandard 
deviations (3·aigma) from the aVerage rctult. If an 
individual rc1ult is outside the l·ligma limit, then the 
process is "out of control.". Results Outaidc of the 3-aigma 
limits represent points that arc highly unlikely to occur 
simply due to random vl.riation, 'and arc atatiatically 
sigmficant. : I 

The eonccpt of statia~ical aign~ficancc i• extremely 
important. Without it, affirinativc action initiatives may be 
applied to obacrvcd difference• in p'romotion rateJ which 
may have occurred due to chance Variation. The smaU 
populations in some minOrity catCgories may lead to 
apparent differences which are falle alarms and do not 
require action. On the other hand,1 an apparently alight 
difference in promotion ratCs betwoeti two reuonably large 
groups may be overlooked ,when the' difference ia actuaUy 
highly significant and may affect hundreds of penons. 

In order to a11eu the ob1ervJd differenc~s in the 
promotion n.tea, one may ~e a rand9m promotion proceaa 
as a baseline model to compare with the actual observed 
results. In the random model, onC auumes that every 
individual in the populatiOn has ani equal probability of 
being promoted. Each individual'!• promotion or non­
promotion is decided purely randomly and ia independent 
of any other individual. Any differerlces in reaulta between 
individuala or groups of individu&la is due to random 
variation. : ·I 

An observed difference in promotion rates between 
two ac:tual grouP' in a population eanlbe expresaed in tcnns 
of the probabihty that the iandom process model (with an 
equal promotion probability for ea'ch individual) could 
generate such a result. This probability that the random 
proccas could produce the Observed feault is the atatiatical 
significance level. The statistical significance level may 
also be thought of as a "false alannj rate. If the random 
model should only produ'ce as severe a result u was 
actually observed in one of one thoUsand like promotion 
hoards, then the significance level is 0.001. In tcnns of the 
"false alarm" analogy, if One were 'to declare theae two 
groups' promotion rates are "differCnt," there would be a 
0. 001 chance that the declaration is 'in error-that instead 
these differing promotion rCaultl weri simply generated by 
random chance and the baseline Probability for each 
penon's promotion wu cq~l. I 

Statistical significance levels may be used to assist in 
differentiating between differences m promotion rates due 
to random variation and due to "tru'e" equal opportunity 
problems. The statistical thresholds or controllimita 
between probable random variation land "true" problema 
may be plotted on a control chart. The control chart ia an 
effective graphical tool for finding siioificant differencca in 
promotion rates between raCes and gender. 

2 

A literature search wu conducted with the usiltance 
of Ute Defense Equal Opportunity Management Institute 
library. Literature was obtained through thia library and 
through inter-library loan1. Primary rescarchen in the 
field and repreacntativCJ at varioua Dct'l-rtment of Defenae 
organizations were contacted to acquue infonnation and 
serve u pointl of contact for future efforts. 

An additional taBk, although not a part of the formal 
tasking, was an attempt to develop a model to aid in the 
identification of the cauaea of differences in promotion 
rate~. Such a model would also be useful for initiating 
a~ivc actions. The approach taken wu to define and 
analyze the promotion board proceu for a specific rank 
and 1ervice .. The rank or Service chosen would be based 
on the promotion board data analyaia reaultl. Several 
eventl in the promotion board proceu that might retard 'the 
advancement of a population sub-group were identiflCd. 
The defining of the board proce11 wa1 accomplished' by 
review of Department of Defenac directivca, and telephone 
interviews to cognizant individuab. 

The use of control charts and statistical significance 
are important factors in Total Quality methods. The 
application of Total Quality includea separating random 
variation from variation w1th underlying cause1. In this 
manner, apparent equal opportunity problema may be 
identified, prioritized, and corrective actions implemented. 
Followin!J up of corrective actions with further data 
analysis u also required. Total Quality and Equal 
Opportunity share many common goals, and the tools of 
Total Quality are applicable to Equal Opportunity 
amnnative actions. . 

CURRENT 
MEASUREMENT 
TECHNIQUES 

The purpose of diacrimination measures is to provide 
means to assess the need for affinnative action, and the 
impact of affumativc actions taken. Such method• •hould 
aid in comparing actual rcsultJ achieved with affinnative 
action goals, illu1trat.e trends, and highlight the magnitude 
of differencca. 

The first step toward affirmative action progre11 
uaaament is the collection of data relating to the group(s) 
considered for each category. Department of Defen1c 
Diroetive 1350.2 providCB guidance for the collection and 
reporting of equal opportunity atiCISmcnt data. 

The Military Equal Opportunity 
Assessments 

The promotion data section of these reports includea 
the number of pcnonnel considered and the number of 
penonnel promoted by year, rank, race, and gender. 
These data are presented in a tabular format, u dcacribed 
in Appendix C, DD form 2509. The respective promotion 
ratel arc calculated and rounded to the nearest 0.01. In 
some reportl, graph• of promotion ratca versus the overaU 
average are presented. 

, ,,. 
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No specific statistical tests are specified to be 
performed, nor are any perfonncd. There ia no indication 
if the promotion ralel pre~cntcd are significantly different 
from group to group. The reader is left to determine if a 
difference between two groups ia an item that requires an 
action. Some heaitation over the amall population aizca of 
certain minorities is cxprc11cd, but is not explained in a 
manner that clearly atatca whether the differences in 
promotion ratcl in auch caaca arc important or not. In 
large population• where small changes in promotion rate 
are important, the rounding of the promotion rate to the 
ncarat 0.01 hide~ aignificant differencca bctwccn groupa. 

The graphs which arc provided in aomc MEOA'a do 
not show the significance of differences, and the data in the 
grapha are alto shown rounded to the nearest 0.01. 

The Representation Index 

On occaaion, a number referred to as a 
"Representation Index" or "Difference Indicator" ia 
presented. However, the Representation Index (R.I.) 
provides little new information. It is basically a ratio of 
the promotion rates for two different groups. The 
statistical significance of the ReprNentation Index varies 
greatly with the aizea of the two populations. 

The R.I. is defmcd in lhe Department of lhe Army 
Pamphlet 60()..26, and ia intended to create a standard by 
which to measure the degree by which two rates are 
different. It can be used to compare the actual number of 
minority memben promoted venus the expected number of 
minority memben promoted. The fonnula utilized iJ 

R.I. = ((Actual number promotcdll!xpcctcd Number) x 
100)- 100. 

The "expected number" promoted is the number of 
minority membcn considered times the overall n.tc of that 
minority in the Service population. The R.I. ia usually 
expressed u a percentage. If the actual number promoted 
occurred exactly at the rate for the entire population, then 
the R.I. will equal zero. If the minority promotion rate ia 
greater than the overall rate, then the R.I. will be greater 
than zero. If the minority promotion rate is lesa, then the 
R.I. will be lcaa than zero. 

Unfortunately, little is accomplished by this 
calculation. The buic problem is detennining what value 
of the R.I. impliea a aignificant difference in the minority 
promotion rate vcnu1 the overall rate. The original report 
that created the R.I. fonnula provides a graph to convert 
R.I. value~ to statiatical significance level. A copy of thia 
graph is provided in Appendix D. Use of such a 
convcr1ion gives the R.I. more usefulncsa 11 a atatistica.l 
tool. However, the R.I. il not as useful aa directly 
calculating the atatilticalaignificance lcvcla. Thia report 
recommends calculating the atatiJticalJignificance Ieveli of 
differcncca in promotion rata directly. 
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Chi-Square Test 

The chi·square contingency table test is the only 
method in use in current equal opportunity studies which 
expreaaca the statistical significance of the observed 
differences between race and gender categorie~. The chi· 
square P generally a good test for detecting differences in 
proportion from one group to the next. Each group is 
aaaumcd to be a random sample from aomc overall 
population. 

The chi·aquarc contingency table teat ia uaed to test 
the hypothesis that the mean (or average) frequencies of 
occurrence arc distributed in the aame proportions from 
category to category. Specifically, the appropriate 
hypothc:IP for thia report P that the overall promotion rates 
for each racclgcndcr category are equal, with observed 
difference& being due to random variation. 

The disadvantage~ of the chi·square teat include: 

1. It gives only a Yea or No answer to "are the rate! 
different?• It does not show which group is the 
"different" group, nor does it give the direction of 
the difference. 

2. It is difficult to include within a graph presenting 
promotion ~tea. 

3. It is difficult to compute. 

4. It is not accurate for small sample sizes (Sec 
reference to Yate's correction below). 

The mechanics of the chi·square test include 
calculating the expected number of people who would be 
promoted and not promoted for each category. The 
expected number promoted (or not promoted) arc the 
number of people considered for promotion in each 
category, times the overall promotion (or non·promotion) 
rate. This number is the number of people who would be 
promoted (or not promoled) if the promotion rates were 
exactly equal among the categories. The differences 
between the expected and observed number promoted and 
the expected and observed number not promoted in each 
category arc calculated. These diffcrencea are squared and 
then divided by the expected number of promotions (or 
non·promotion1) in each category. Finally, all these 
aquared differences arc summed together and the final 
value compared againat the value of the chi-SCJuare from a 
chi-square table. If the value from the table 11 exceeded, 
then the promotion rates are different. 

The chi-aquarc could be uaed to test any number of 
categoriCI, for example. aU twelve combinations of race 
and gender in a given promotion board could be compared 
to ace ifthe board rcaulu arc distributed evenly. One 
limitation of using the chi-square in this manner is that it 
only gives a yes or no answer. If the chi·aquare was used 
in thia manner. and gave a result that alated that the 
promotions were not distributed evenly. further analysis 
would be required to determine which racca and gender 
were the source of the "unevcnncu, • and in which 
direction the unevenness occun. The chi·aquarc test 
rcaultl are alao difficult to graph and display in a readily 
apparent manner. 



A 2 x 2 chi-square eat ia useful to uac when 
comparing one group againlt all othef groupa. The 2 x 2 
chi-square aumJ the aquared differencc8 of four valuea: 

1. The difference betw~n the n~mbcr of minority 
mcmbcn promoted an'd the exPected number of 
minority members pronloted is 1'\uared and divided 
by the expected number of mmority members 
promoted. : I 
2. The difference between the number of minority 
members not promoted and thclcxpectcd number 
minority mcmbcn not promoted ia squared and 
divided by the expected number of minority memben 
not promoted 

1 

I 
3. The difference between the number of non­
minority members promoted &nd the expected 
number of non-minority mcm~en promoted ia 
squared and divided by the ex~ number of non-
minority members prom~tcd I 
4. The difference between the number of non­
minority member• not promoted and the expected 
number of non-minority member. not promoted is 
squared and divided by the ex~ number of non­
minority mcmben not p~moted I 

These four values arc aumrried and compared against the 
chi-square value from a chi-square table with one degree of 
freedom. For example, ifthe sum exCeeds 10.8, then the 
minority and non-minority p~motion rates are atatisticaUy 
diffem.t at a significance level of 0.001. 

The 2 x 2 chi-squar~ is not Jccuratc when the 
expected number of occurrences in l.ny category ia leu 
than 6. The chi-square tends. to exaggerate the significance 
of differences in these cases. SeveralachemCI, including 
"Yale's adjustment" arc av"ilable in1atatiatical text• for 
correction of this inaccuracy. 

I 

PROPOSED 
:METHODOLOGY: 
THEUSEOF I 
CONTROL :cHARTS 

. I 
The promotion data presented in the Serviceo' Military 

Equal Opportunity Auclamenta Were analyzed for 
statistically aignificant difference• lin promotion rates 
between race and gender catcgorica. The method of 
control charu wu used to display the1 diffem~ce~ between 
promotion rates. Like the 1grapha u~ed currently in the 
MEOA, th- control charts 'display die promotion rate for 
each race/gender group and the ovenll promotion rate for 
the board. The important new item lidded i• the 3-Sigma 
control limit for theae grOup prom'otion rates. If the 
promotion rate for a given race and gender falls le11 than 
the control limit, then the gn?up promOtion rate is leu than 
the overall board promotion rate at a 'significance level of 
0.00127. Since one can also be intcfested in significantly 
high promotion rates, the ~ignificahce level for values 
outside (in either direction) the contrOllimitl ia two times 
0.00127 (0.00254). Points outside of the control limits 
highlight areas of concern' where fUrther investigation 
should occur and affinnativc action taken. Control charta 
also are a basil of Total Quality. 

I 
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Total Quality Management 

Much of the Depanmcnt of Defense ia implementing 
Dr. Deming's Total Quality ideas. These methods have 
bca~ referred to u Thtal Quality Manacemcnt or as Thtal 
Quality Leadership. Total Quality focuses on process 
improvement. The proccaa of intcrat for this report il the 
military promotion system. 'lbtal Quality methods may be 
used to attain equal opportunity. The goal of Equal 
Opportunity is to provide equal opportunity for promotion. 
ThC corresponding goal for Total Quality procc11 
improvement should be to improve aU penons' opportunity 
for promotion and, aa a aide effect, equalize all pcnona' 
opportunity for promotion. 

Differences in promotion opportunity will exist 
between groups in a military population even with a 
completely "fair" promotion system due to the diffc:ta~oeo 
in individuals' strength• and weaknenca. An effort 
undertaken to improve the lltmlgtha desired for promotion 
in anr weak individual groupa will rault in an increase in 
quahty for the entire organization. Many time• an 
organization is only aa 1trong aa the weakest link in ita 
chain. 

One of the buic principles capouted by Dr. Deming ia 
the usc of data to aupport management decisions. A 
recommended tool ia presentation and analysis of data 
through the usc of control charta. 

A control chart is a statistical device principally 
used for the study and control of repetitive 
proeesses [here, promotion boonla]. Dr. V41tcr 
A. Shcwhart, ita originator, auggcau that the 
control chart may serve, fint, to defme the goal 
or standard for a process that the management 
might strive to attain; aecond, it may be used u 
an instrument for attaining that goal; and, third, 
it may serve as a means of judging whether the 
goal has been reached. 

Statement of the Goal 

The goal of Equal Opportunity is that each 
racclgender group should have the lame opportunity for 
promotion aa any other group. Promotions should be 
granted on the ba1is of an individual'• profcaaional meritJ, 
and not be influenced by the individual '1 race or gender. 
A control chart can be utilized to detect significant 
difference• in promotion rates between the races and 
gender in the military population that are not likely to have 
been caused by random variation. 

The Control Chart as an Instrument for 
Attaining the Goal 

If aignificantly different rates between grouf• arc 
found through use of the control chart or other atat11tical 
tools, then further evaluation of the disparate group sbould 
be made to determine the source of the difference in 
promotions. The control chart may be utilized on other 
pcnonnel data attribute• in order to discover which 
strengths or wcakncaaca dominate the decision of wbethcr 
or not to promote an individual. Diatribution oftheae 
strengths and weaknesses may be coincidentally diatributed 
with race and gender. 

.I' 

J , 



A process that identifies and corrects professional 
weaknesses that impede promotion should result in better 
individual quality and performance. If the promotion 
process is basco upon valid mcrilS nc.cocd oy the military, 
lhen such an effort to increase the merits for promotion in 
all personnel will result in a higher quality military force. 
Unequal promotion rates among certain groups (by race, 
gender, education, training, etc.) should be taken as an 
opportunity to identify weaknesses in the group and correct 
the weaknesses. The purpose of the control chart is to 
identify such weaknesses so that afflfl1lative actions may be 
implemented. 

Use of Control Charts to Evaluate 
Achievement of the Goal 

Ensuring that all groups of the military population 
have promotion opportunities that do not vary according to 
race or gender will require many long-tenn programs. The 
use of control charts to evaluate progress towards 
equal~zation is important, and is crucial to applying Total 
Quality to the promotion process. This report will 
primarily evaluate if the military is currently at the goal of 
equal promotion opportunity for all groups regardless of 
gender or race. The primary tool for this evaluation will 
be the analysis of promotion data using control charts and 
Total Quality methods. 

The control chart has important advantages in 
evaluating promotion data. First, it is a visual representa­
tion of promotion rates, and condenses pages of numbers 
into a one page graph. More importantly, the control chart 
can display individual datum points which exceed the 
variation that might be expected if the promotion 
probability was equal for each individual. The worst case 
v~riation which might be expected from a random process 
With equal promotion probabilities are plotted as the 
"control limits." If no points are outside of the control 
limits, and no non-random trends or patterns are apparent, 
the process being graphed is said to be "in control." 
Variations in data in an "in control" process appear to be 
random. Indications of an "out of control" process are 
points outside the control limits or other indications that the 
variations in the process do not appear random. While an 
indi':idual datum may not in itself be significantly out of 
specification, several data points in a row slightly out of 
specification may indicate an "out of control" process. 

. The utilization of control charts in this report va.ries 
~hghtly from the standard industrial use of control charts 
for quality assurance. Standard control charts assume that 
a constant proportion rate occurs over time. Promotion 
rates will vary a.nd arc. expect~d to vary by service, year, 
and rank. Thu vanatlon u not of concern in this 
application, but it means that a single overall promotion 
rat~ n:any not be utilized from board to board. Only 
vanallon by race and/or gender within a given service, 
year, and rank combination is of concern. Trends from 
board to board may still be visually detected, but instead of 
a. single, overall promotion rate for all boards being 
dtsplayed on the control chart, the overall promotion rate 
for the individual board will be displayed. 
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Comparing promotion rates solely within a giv..:n 
hoard does have u statistical impact. The standard control 
chart compares current data against past data. The curn;nt 
data are not used in the calculation of the overall 
performance rate. However, on these promotion control 
charts, the promotions occurring to each race/gender group 
are included in the overall promotion rate that the group is 
being compared to. This will cause the control chart to be 
slightly less sensitive to detecting a difference between the 
promotion rate of the majority (or a sizable minority) 
versus the rest of the population tOr the hoard. 

Control Charts and the Chi-Square Test 

The 2 x 2 chi-square procedure is very similar to the 3 
Si.gma comparison in a control chart. The chi-square is 
shgbtly more accurate for large population cases in that it 
compares the promotion rate of the group to the promotion 
rate of people not in the group. If the size of the group is 
sufficiently large to affect the overall promotion rate of the 
population, then the control chart used in this report will be 
less sensitive to changes than the chi-square test. The 
control chart could he made to be mathematically 
equivalent to the chi-square procedure if instead of plolling 
the overall population promotion rate one plotted the 
promotion rate of the personnel not in the group. 

It was decided not to use this modification on the 
control charts for this report due to: 

1. The increase in the number of calculations 
required (two rates need to be calculated for each 
group instead of just the group rate and one overall 
rate). 

2. The increase in complexity in the control chart as 
there is no convenient method to plot chi-square 
values with the promotion rates. 

3. The binomial confidence interval for small sample 
sizes could not be as readily used (although Yate·s 
correction could be used for the chi-square). 

4. For the most part, promotion rates for minorities 
are of concern. Minority group results will cause 
less shifts in the overalJ promotion results. 

For comparison purposes, the respective chi-square values 
were tabulated with the listing of the "out of control" 
(outside 3-sigma) promotion board results in Appendix E. 

Control Chart Mechanics 

A control chart is constructed by plotting the variable 
of concern for the process on the y-axis. In this case, the 
promotion rate for each group is the variable of concern. 
Repeated output values from the process proceed along the 
x-axis. If one is looking at a single promotion board, then 
one might plot race and gender categories on the x-axis. 
For an example, sec Figure 8 which plots the result.Jj from 
the Navy E-7 board in 1991. Control charts of this fonnat 
would be extremely useful in the Service Military Equal 
Opportunity Assessments. 

The next step is to determine the overall promotion 
rate for all persons considered by that promotion board. 
This is plotted as a horizontal line on the control chart. In 
aU figures in this report, the overall average promotion rate 
for each board is plotted as a dashed line. 



Control Limits 

The final step to creating a control chart is crucial-­
the setting of the control limits. If a daium point is plotted 
outside of the controllimiti, a Total Quality manager 
concludes that the process is "out of c'ontrol." An out of 
control process is one in which the val-iation observed in 
the output of the process is probably dUe to some specific 
factor other than random variability. In thia report it ia a 
group promotion result that indicates that the variation in 
the promotion process is not simply random variation. The 
race/gender group correspOnding tO thia point haa a 
significantly different proniotion rat'e than the overall 
average. : I 

Most statistical texts relommend setting the control 
chart control limits at three standard deviations from the 
mean (or average) of the procCss output value. A standard 
deviation is generally signified by the! Greek letter sigma 
(u), so these control limits are often referred to as "3-
Sigma Limits." ! I 

In some cases, the standard deviation of the process 
output must be estimated fro in past daia. For example, if 
one were concerned with the weight of roofing nails 
produced by a factory as an ihdication Of the quality of the 
nail, <me would need to calculate the average weight and 
the standard deviation for theSe weightS from past data. If 
the data were normally distributed (th8.t is, it follows the 
"bell" shaped curve), then the probS.bility that a given 
nail's weight would be farther than 3 stAndard deviations to 
one side of the average is 0.00127. ThUs the probability of 
n:cciving a proccs!l output value out!ide of the 3 sigma 
limits is approximately 2 i~ 1000 (there arc two aides 
available totalling 0.00254 probability)! Therefore, if one 
measured the weight of a giVen nail aDd received a value 
outside of the 3 sigma limits, it is Yery unlikely that 
random variability is the cause. Note however, that if one 
measured 1000 nails, one wOuld expC:ct to find 2 or 3 of 
these nails to be outside of the 3 sigma limits simply due to 
random variation. ! I 

It is because that occasionally one might fmd a nail (or 
process output) outside of the control limits aimply due to 
random chance that the control limits afe also referred to as 
the significance level for a statistical iest. For a 3 sigma 
control chart, one could say that an oui of control (outside 
3 standard deviations from the proceSs average) point is 
statistically significant at a 0.00254 levCI. The significance 
level may also be thought of as a false 8tarm rate. That is, 
when using 3 Sigma limits, one would I expect to receive 2 
or 3 false alarms (falsely indicating an out of control 
process) out of every thousaOd data v8Iues generated in a 
strictly random process. ~ I 

In this report, there were t 172 pr:omotion data point! 
to consider. Thirty-two of these 1172 pointa were below 
the 3 Sigma level of the pronlotion rat~ for their respective 
promotion boards. This far, exceeds .the expected •false 
alarm" rate of approximately two (0.00127 times t 172). 
Thefer6r'e,1he hypmhesiS-thil jjrOmini~n rau:S ali eqUal for 
all minority groups in the Department of Defense 
SHOULD BE REJECTED at a statistiCal significance level 
ofO.OOI. 
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Binomial Data 

In the previous example of roofing nails, the process 
output (weight of the nail) could be any value from zero to 
infinity. However, the output of the promotion process is 
more discrete. The number of persons promoted must be 
an integer (each person is either promoted or not promoted, 
with no fractional results possible) and can be no more than 
the number of penon• in that group considered for 
promotion. If the number of peraona considered is very 
large, then the possible outcomea arc nearly continuous and 
may be represented by the Normal (or bell-shaped) 
distribution. However, if the number of persons 
considered is smaU, the possible outcomes are limited and 
the process must be represented by the binomial 
distribution. 

The standard deviation of a binomial distribution is 
always 

.j p(l-p)/n 

In this case, "p" equals the overall promotion rate observed 
for the entire promotion board, and "n• equals the number 
of individuals in the category (race, gender combination) 
being examined. The process improvement goal is then to 
reduce the variability between races and gender to the 
variability that would be expected by the binomial 
distribution. 

The binomial distribution is generated from repeated, 
independent go-no go trials. Such individual trials are 
called 8crnou1li trial~. The statistical characteristics of a 
binomial process is: 

1. There are only two possible outcomes for each 
individual (Smith is either promoted or not 
promoted). 

2. The outcome of one trial does not affect the 
outcome of another trial (Jones being promoted docs 
not affect Smith's chance at promotion). 

3. The probability of each outcome does not depend 
on any non-random factor (Smith's promotion does 
not depend on his race or gender). 

It appears that this last characteristic also impliea that 
Smith's promotion does not depend upon his ability or 
performance! In fact, a completely (statistically) fair 
promotion process would be to promote or not promote an 
individual solely as a result of a coin flip. lf the same coin 
were tossed to determine everyone's promotion, then race 
and gender would have no impact on promotion rate. 

A promotion process where each person considered 
for promotion is judged aolcly on hia or her "merit" for 
promotion, and where these •merit" factors arc randomly 
and evenly distributed among all races and gender, the 
results by race and gender will display the characteristics 
of the biilOiilial proceu. That is, the only variation 
between races and gender will appear to be random. 

If chance variations ["merit" factors} are 
ordered in time or posaibly on some other basis 
[race and gender), they will behave in a random 
manner. They will show no cycles or runs or 
any other deftned pattern. No specific variation 
to come can be predicted from knowledge of 
past variations. 

I 



On the other hand, variation produced by chance 
causes follows statistical laws. For example, if 
10 pennies arc tossed in a random manner, the 
relative frcquenciCI with which 0, 1, 2, ... , 10 
heada occur will tend, as the tossing is 
continued, to approach the frequencies of a 
binomial distribution. Likewise, in random 
samples of n unita [persons) each from a 
(promotion) proceu that is affected only by 
chance causes, the probabilitic:s of getting 0, 1, 
2, ... , n nonconforming (or personnel 
promoted from a minority) will also be given by 
the binomial distribution. The variation 
produced by a system of chance causes can thus 
be predicted for masa phenomena. 

Knowledge of the behavior of chance variations 
is the foundation on which control chart analysis 
rests. If a group of data is studied and it is 
found that their variation conforms to statistical 
pattern that might reasonably be produced by 
chance causes, then it is assumed that no special 
assignable causes are present. The conditions 
which produced this variation are, accordingly, 
said to be under control. They are under control 
in the sense that, if chance causes are alone at 
work, then the amount and character of the 
variation may be predicted for large numbers, 
and it is not pouible to trace the variation of a 
specific instance to a particular cause ( i.e. bias 
for or against a minority]. On the other hand, if 
the variations in the data do not conform to a 
pattern that might reasonably be produced by 
chance causes, then it is concluded that one or 
more assignable cause~ arc at work. In this case 
the conditions producing the variation are said to 
be out of control. 

If the promotion control charts display that the process is 
out of control, then, following the Total Quality ideas, one 
should examine the out of control data points to try to 
determine the assignable causes, and work to correct the 
assignable causea. Appendix E lists all of the points 
outside of the control limits found in the 1987 to 1991 
promotion data. 

Calculation of 3-Sigma Limits for 
Promotion Data 

The following equations may be used to generate the 
3-sigma upper control limit (UCL) and lower control limit 
(LCL) for each race and gender category: 

UCL = p + 3 x.J { p( 1-p)/n 

LCL = p- 3 x../ { p (I- p) In 

As in the previous equation for binomial standard 
deviations, "p" equals the overall promotion rate for the 
promotion board, and "n" equaiJ the number of persons in 
the race/gender category. Use of these limits approximates 
the binomial distribution as a Normal distribution. This 
approximation is fine for large groups. As group sizes 
decrease, this approximation becomes less accurate. It 
tenda to produce larger control limits than would be 
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accurate--lower control limits less than zero or upper 
control limits greater than one could result. No promotion 
rate could actually be less than zero or greater than one. 
One would tend to not be able to detect significant 
proportion differences in small minorities. 

A more accurate method of determining the control 
limits for small groups (generally where the expected 
number of persons to be promoted is less than ten) is to 
utilize the bmomial distribution itself. Confidence intervals 
for the binomial distribution are printed in several 
statistical texts. The 0.00254 (corresponding to 3 Sigma) 
control limits for this report were generated by a computer 
algorithm which generated the binomial probabilities for all 
groups whose expected number of promotions was less 
than 100. This program was written in dBase Ill PLUS. 
Sec appendix F for a listing of the program. Similar 
programs could be written in any computer language. 

The Normal approximation upper and lower control 
limit should be sufficient for most control charts. Use of 
the approximation will tend to not detect differences in 
promotion ratea that the binomial control limits would 
detect as statistically significant. Generally, small 
populations require large shifts in proportions to be 
determined to be statistically significant. In this report, 
only three of the 32 groups that have a significantly low 
promotion rate were of a size less than 100. The us~.: of 
binomial limits is a refinement, but not an absolute 
necessity. 

Trend Analysis 

The use of upper and lower control limits on a control 
chart identifies individual points that are "out of control" 
and should be investigated. There may also be statistical! y 
significant differences in promotion rates that occur over 
several promotion boards, but no individual promotion rate 
is severe enough to go outside of the 3-sigma significance 
level. There are several additional statistical tests that rna y 
be applied to control charts. Some of these schemes are 
listed in Qua lily Comrol and Industrial Srarisrics, Chapter 
7. These schemes involve identifying "runs" on the control 
chart. For example, seven points in a row aU above or aU 
below the average promotion rate is considered statistically 
significant in this reference. This reference also 
recommends that a run of 2 or 3 points in a row outside of 
2-sigma (two standard deviations) be investigated, and that 
a nm of 4 or S outside of 1-sigma limita be investigated. 

Another trend analysis tool for binomial data is 
logistic regression. It is a special regression tool (similar 
to linear regression) that is especially useful with binomial 
data. The statistical theory of logistic regression is beyond 
the scope of this report. Several computer statistical 
software packages support logistic regression, including 
BMDP and SAS. 
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The Role of the Control Chart 

Overall, the control cLrt is vitL to attaining equal 
opportunity. 1 J 

A control chart may th~a be us to specify the 
goal of management. It is also arl instrument for 
attaining that goal. To ace wh~cr a process is 
in control, past data pertaining to the proceaa are 
plotted on a control chart. If thC data conform 
to a pattern of random variatiOn within the 
control limits, the process will be judged as 
being in control at a level equal t4 the mean line 
on the chart. If the data do not conform to thia 
pattern, as is almost always ttl.e case in the 
beginning, then departures from the pattern arc 
investigated and assignable causes' tracked down. 
If an exceptional causC of vari8.tion is on the 
unfavorable side, the effort is made to eliminate 
the special cause of this variluion. If the 
exceptional variation is on the favjnable aide, an 
effort may be made to extend and I perpetuate lhe 
cause producing it. In this way th,e process may 
eventually be brought close to a state of 
statistical control at a desirable level. After a 
condition of control has been 1satidactorily 
approximated, depanurC from thejcondition may 
he quickly detected by maintaining a control 
churt on current output. ~ I 

Although a high promotion rale for a given group i• 
not favorable, an effort should still bC made to detennine 
why this group was promo'ted at a higher rate than the 
other groups. If the cause of the high promotion rate is a 
direct result of racial and/or

1
gender bias, then efforts can 

be taken to reduce that bias. If thO cause of the high 
promotion rate is some indirect positiVe characteristic that 
one group happens to hold inore tharl others, then effort 
could be directed to increase the desirlble characteristic in 
the other groups. ~ I 

The reader should also note the fo~owing: If no 
points fall outside the control limi~ and if there 
is no evidence of nonrandom variation within the 
limits, it does not mean that assignable causes 
arc not present. It simply means that the 
hypothcais that chance causes are 1alonc at work 
is a tenable hypothesis afid that it 

1
is likely to be 

unprofitable to look for speciAl assignable 
causes .... If chance Can reasohably explain 
our results, we look n'o further. Thu•, if a 
control chan shows a process is "1in control," it 
means that the hypothesiS of randOm variation is 
a reuonable one to adopt fof managerial 
purposes. When the cha.rt faila to lahow control, 
then other action is reasonable. 

I 
Ideally, the qualities that are desired of a person in order to 
be promoted arc apparerltly randomly distributed 
throughout the entire population. Efforts to artificially 
increase the promotion ra'tcs of cclrtain groups will 
generally be detected as non-randOm patterns. The 
existence of such promotion "quotas" Would be detectable 
by control chart. 
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This report auumea that a "fair" promotion procen, 
with equal opportunity of promotion for all individualJ, can 
beat be modelled 11 a random binomial procc11. The 
binomial proceaa assumea that each individual hu an equal 
probability of promotion. Thu1, for the actual promotion 
board process, if all promotion data for each race and 
gender category fall within the 3-sigma control limits for a 
random process, and no other trenda are apparent, one may 
aa1ume that a "fair" promotion procen is in effect, and 
little may be gained by further investigation and actions. 
If, however, data falls outlidc the controltimitl, or other 
non-random paucms exist, then action should be taken to 
create a more "fair" promotion procea1. 

ANALYSIS OF 
PROMOTION BOARD 
RESULTS 

Overall, there arc significant, non-random differences 
in promotion rates between races and gender. The actual 
promotion data does not fit the "fair" model of random 
promotions baaed on a binomial dillribution with each 
mdividual's probability for promotion being equal. The 
molt apparent problem• occur with minority males in the 
Navy E-7 boarda, and Black male• in many enlisted 
promotion boarda. 

The reaults of the promotion rate analy•i• arc 
preaented here u1ing control chartl!l. The purpo1e of the 
control chart is to detenninc if the variation in promotion 
result• from race to race and gender to gender is greater 
than the variation a random promotion proccu would 
create. Areas of high variation (out1idc of 3-sigma limits, 
for example) are areas where differences in promotion 
ratcl between race/ gender groups probably occur. 

These control charts are displayed in the following 
manner. The overall promotion rate for each promotion 
board (by service, year, and rank) is shown as a horizontal 
dashed line. The promotion rate for the specific race and 
gender in that board is shown as a 10lid horizontal line. 
The 3 sigma upper and lower control points are shown as 
the ends of a vertical line. Note that because each 1ample 
size (number of people in each race/gender category) i1 
different, the upper and lower control lim ill arc different 
for each category. 

Any promotion rate1 that arc above or below the 3-
Sigma controllimita are circled. Theae are promotion 
board reauits that would be highly unlikely (significant at 
0.00254) if the promotion rate wu equal for all 
race/gender categorica. 

This chapter also demonstrates several usca of control 
charta in trend analysis. Control charts have been 
organized by race and year (e.g. di•playing results for 
Black males in each 1991 board), by rank and year (e.g. 
displaying results for all racca in lhc Navy E-7 board), and 
by 1crvicc and race (e.g. displaying the results for all Air 
Force Black males in 1987- 1991 enlisted boards). This 
should provide the reader with varied methods of 
organizing data for future control charts. 



Appendix E contains a complete list of all promotion 
boards that were outside of tbe 3-•igma limits for their 
reapectivc control charta:. A total of 34 promotion reaulll 
below the lower 3 sigma limit arc listed. A total of S2 
promotion raultl above the upper 3 sigma limit are listed. 
Di1tribution of these out of control pointa: arc shown in 
1ible I. 

Table 1 
Distribution of Out of Control Promotion Rcaulll by 
Service and Rank 

Numbcn of Out of Control poinll by Service: 

US ARMY US AIR FORCE 
29 25 

US NAVY 
22 

US MARINES 
10 

Numbers of Out of Control poinll by Rank: 

I!-7 
40 

I!-8 
28 

I!-9 
8 

0-4 
7 

O-S 
1 

The numbers of out of control (outside of3·aigmalirnill) 
arc evenly distributed throughout the Anny, Air Force, and 
the Navy. The Marines have le .. out of control poinll than 
the other Services. Thi1 might be influenced by tbe 
smaller populations in the Marines causing their 3-sigma 
limits to be farther apart. The great majority of out of 
control results are in the enlisted E-7 and E-8 boards (68 
out of 86). 

1991 Promotion Board Results and 
Discussion 

Figures 1 through 7 show the result. of all fiscal 
year 1991 promotion boards by race and gender using 
control charta. This chapter has included a complete 
display for all of the 1991 data since it is the moat recent 
data results, and to provide an example of the use of 
control charts for presenting and evaluating Equal 
Opportunity data. Tbe most troublesome (from an Equal 
Opportunity point of view) boards were the enli1ted 
boards. The Army E-7, I!-8, I!-9; the Navy I!· 7; and the 
Air Force E-8 boardl contained promotion ratca outside of 
the 3-sigma control limits. In general, the 1991 officer 
boards have more even (in control) promotion rates, with 
all rates within the 3-sigma controllimill. Historically, the 
results of enlisted boards have contained more statistically 
significant differences between racclgcnder categories than 
the officer boards. 

The Navy MEOA separates officer promotions 
by Line and Staff categories. The figure I through 7 
control charta combine the Navy Line and Staff officers 
together for case of comparison with the other Services' 
officer data. 

Black male• were the moat poorly promoted 
group in 1991, as shown in figure 1. The Army E-7 and 
I!-8, the Navy I!-7, and the Air Force: I!-8 boards all gave 
reaultl below the 3-sigma lower control limit. Blaek ma1ca 
were promoted at ralel below the board average in 11 of 
the 12 enli•tcd boards and 8 ofthe 11 officer boards in 
1991. Hi1toric reaults for Black males are also below 
average, as further explained later in lhia report. 
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Females of all races were consolidated into one 
control chart (figure 2), in order to give an overall look at 
femalca. This also raised the sample sizes for each board 
(as compared to looking at females by individual races), 
giving tighter control limits. The Military Equal 
Opportunity Assessments also typically graph all females 
together. The differences between the racea for females 
appeared to be minimal in 1991. Overall, females were 
promoted at ratea exceeding the upper 3-aigma control 
limits in four boards. These boards were the Army 
enlisted I!-7, I!-8, and I!-9 boards and the USAF I!-8 
board. Note that theac boardl had significantly low results 
for Black malca in figure 1. None of the individual female 
race groupa were below their lower 3-aigma control limits 
in 1991. 

Figure 3 shows the resultJ for Asian-American 
and Pacific hland males. The result for the Navy E-7 
board was below the lower 3-sigma limit. The result for 
the Navy I!-8 board was nearly below this limit also (it was 
low at the 2..Sigma significance level). 

The results for American Indian and Alask:an 
Native malca, HU!panic males, and "Other .. malca were all 
within the 3-sigma control limita. Thcae resulta arc shown 
in figures 4, S, and 6. Generally, the •other• males 
represent a very small portion of the military population, 
and their control limits are far apart due to the small 
samples~ .. overall, their board results appear to display 
random vanauon. 

Results for White malCJ are shown in figure 7. 
White malca were promoted at rates exceeding the upper 3-
•iama control limats in the Army E-7 and the Navy E~ 7 
boards. White males were promoted at above the average 
board rate in eight of the mne enlisted promotion boards 
held in 1991. Although the difference in promotion rates 
between White males and the average promotion rate 
differed by leu than 0.01, these small differences arc 
1ignificant for these large enlisted populatiom. Also, since 
White males are the majority of the overall population and 
thuJ their promotion resultJ Jtrongly influence the overall 
promotion rate, there must be major differences between 
their promotion rates and the minoritica in order for White 
males to be outJide 3 standard deviations from the overall 
average. Note that because the MEOA '1 round promotion 
rates to the nearest 0.01, these statistically significant 
difference~ in promotion rates are not detectable in the 
MI!OA. 

Overall, the 1991 Army I!-7 board had Black 
males .. out of control· low and females and White males 
•out of control• high. The Navy E-7 board results are 
discussed in figure 8. 

The 1991 officer promotion board result> did not 
show as strong favoritism toward• White males. In fact, 
the Anny officer boardl have been promoting White males 
con•iltentl_y I lightly below the average promotion rates, as 
discussed 10 figure 16. 



The Navy E-7 Board~ 

The U. S. Navy E-7 board has been the moat 
significantly unequal board for minoriiy promotion ratel. 
Figures 8 and 9 show the results for 1991 and 1990. In 
both yean, all minority males' were pro'moted at below the 
board average. Black males Were beloW the lower 3-sigma 
control limit in both yean. White males were above the 
upper 3-sigma control limit in,both ycafs. 

I 
Data for the yean 1987, 1988, and 1989 arc 

presented in the Navy Military EQual Opportunity 
Assessment, however, the 1990 Navy, MEOA atatel that 
the data for theae three yci.ra arc "inaccurate." The 
authors of thia report were u'nable to dctcnnioc which of 
the data wu inaccurate. For this rcaaotl, control charU for 
these yean are not presented in this rc:P.>rt. Analyaia of the 
available data (which may be inaccu'rate) ahowcd nine 
promotion ratCI outside of the 3-aigma' controllimitl over 
these three yean. White males were &hove the upper 3-
sigma control limit in four of the five )'can (1987-1991). 
Black males were below the lower 3-aigma control limit in 
all five yean. The Navy. B-7 board appears to be 
generating three out of contrql results Per year (out of the 
12 race and gender combinations). The MEOA-reportcd 
promotion results demonstrate a consiatCnt pattcm over five 
years of significantly lower promotiorl ratet for minority 
males, and especially so for B:lack matea. 

In comparison, th* Navy B~8 and E-9 boards 
show "in control" results for minority (including Black) 
males. This pattern is appa~nt over the five yean. This 
may be an indication that those Bilek males that arc 
promoted to E-7 prove ·to be s'ucc:euful in the 
"downstream" E-8 and E-9 boards.IHowcvcr, the E-7 
board is the initial board for becoming a Chief Petty 
Officer. The low rate of E-7 promotioft for minority males 
may be causing underreprcsentation Of minorities in the 
Navy Chief ranks. 1 I 

The Navy Fisca),Year 1990 Military Equal 
Opportunity Asaenmcnt sta~: I 

Advancement opportunitiCJ to E-7 for Blackl 
(10%) wu below the overall oppoftunity of 13% 
for advancement to E-7. In both [E-6'1 also 
show similar behavior) enlisted I advancement 
cases, the difficulty is caused by overcrowding 
of certain ratings by minorities ahd women ... 
A concerted effort is being made acrou the 
rating spectrum to enc~urage initial entry and 
cross-rating into undermanned rating• which 
offer substantial upward mobility. Trends 
indicate ijrogrcu is being m&de in these 
cndeavon. : I 

The Navy uaeumcnt provides a graph of representation of 
minorities in Department of. Defense 'occupational areat. 
This graph demonstrates an over'representation of 
minorities in health care, sup~rtladffiin, service/supply, 
and non-occupational. Minonties arc ;undcrreprcacntcd in 
electronics repair, "other technical," elcctricaVmcchanical, 
and craftsmen. Thus, a higher proportion of minorities in 
the Navy appear to be in non-technical fields than the 
majority (Wh1te males). The non-techOical fieldt have le11 
promotion opportuniti~ than technicall fields, according to 
the 1990 Navy MEOA. 
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Black Males 

Aa a group, Black malea are the most under-promoted 
racial category. The apecific boanta with the moat negative 
reaulta over the five yean analyzed are: 

Air Force 
Anny 
Navy 
Marine Corpa 

E-8, E-9, 0-4, and O-S 
E-7, E-8, and E-9 
E-7 
E-7, E-8, and E-9 

There were a total of SS promotion boards held in the 
above categoric• from 1987 to 1991. Black malca were 
promoted at below the board average in S2 of the SS. 
Black male promotions were below the lower 3-Sigma 
control limit m 18 of these boanta. 

Fi~urca 10 through 13 ahow the rcaulta for Black 
males m Air Force officer, Air Force enli1ted, Army 
enlisted, and Marine Corp• enli1ted promotion boards 
re~pec:tively. Figure~ 8 and 9 1how the re~ultl of the Navy 
E-7 boarda, which were prcvioualy diacuucd in thiJ report. 

Black males were promoted at below the board 
avc,.gc in every Air Force 0-4 and 0-S board aincc 1987. 
Three of the four 0-4 and one of the five 0-S boards gave 
retult• below the lower 3-aigma control limit. The 1991 
Air Force 0--4 board did demonstrate improvement in 
Black male promotions, although their ntc was still below 
average. The Air Force 0-6 board appean to be more "in 
control,• but three of the four resultl were tlightly below 
avc,.gc for Black malca. 

Black males were promoted at below the board 
average in every Air Force E-8 and f!-9 board ainoc 1987. 
'IWo of the E-8 board rcaulta were below the lower 3-aigma 
control limit. Interestingly, Black malea were promoted at 
above avc,.gc ra1c1 in the 1987, 1988, 1989, and 1990 Air 
Fon:c E-7 boarda (1988 and 1990 wen: above the upper 3-
si,ma control limit). The 1991 E-7 board result wu 
shght1y below average (probably not 1tati•tically 
oiiiJiificant). Thcac E-7 above average rcaults may lead to 
increased Black male promotions in future E-8 and E-9 
boarda u thcac E-7'• rca<:b conaidcration for E-8 and E-9. 
The 1990 Air Force MEOA noted that "for E-f and E-9 
Black promotion rates were somewhat lower. • No like 
statement wu made for Black officer promotion rates. 

Black males were promoted at below the board 
average in 14 of the IS Anny enlisted promotion board• 
from 1987 to 1991. Six of the cnliatcd board rcaults were 
below the lower 3-oigma control limit. The 1990 U.S. 
Anny MEOA stalcl, "Guidanoc provided aclc:ction boarda 
hu rcaulted in the achievement of equitable rcprcacntation 
acrou the board."4 Alao, "promotion ratc1 for aU traclr.cd 
groupa were equitable. • Thete statements are not 
oupportcd by the trends and pattcma evident in figure 12 
for Black male enlisted promotiona. 

Black males were promoted at below the board 
average in 13 of the 14 Marine Corpt enlisted promotion 
boards reported from 1987 to 1991. One board (E-8, 
1989) wat below the lower 3-aigma control limit. The 
1990 Marine Corp a MEOA notes "for the fourth 
consecutive year, the overall .election rate for minoritia is 
below that for Whitet. "6 
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The Marine Corpa 1990 MEOA aho noted that 
promotion~ to 0-4 for Blac:b wu "substantiaUy" below the 
Whitca for four consecutive yean. From 1987 to 1990 the 
Black male promotion rates were within the 3-aigma 
control limiu, but conaillmtly below average. The Black 
male promotion rate to 0-4 did improve in 1991 to alightly 
below the overall average (ace figure 1 for the 1991 
reaulta). ~ prcvioualy noted, Black malea were below the 
promotion board average in all of the analyzed 1991 
Marine Corpa boarda (E-7, E-8, E-9, 0-4, 0-S, 0-6). 
Black promotion ratca were highlighted aa an overall 
"concern" in the 1990 MBOA executive summary, and 
aeveral Equal Opportunity 'nat Force actions were lilted 
as in progress to improve Black promotions. 

Other Minority Promotion Trouble Areas 

Figurea 14 and IS show the promotion board results 
for Air Force cnliated Hispanic malca and officer Black 
Femalea (specifically 0-4). Hispanic malea wen: promoted 
at below the board average in all Air Force enliated boarda, 
with two boarda below the lower 3-aigma control limit. 
Black Femalea were promoted at below the board average 
in all four 0-4 boarda held from 1987 to 1991. Black 
females were promoted at above the promotion board 
average for all 0-S board&, but this may not be statistically 
significant due to tho amall population of Black female Air 
Force 0-4's available for promotion to 0-S (note the large 
size of the controllimita on the cont~l chart). 

U. S. Army Omcer Boards, 1989 - 1991 

The Fiscal Year 1990 Military Equal Opportunity 
Assenment for the Army states "selection rates for all 
catcgorica should not bo leu than the 9veraU selection rate 
for the total population considered." The Army officer 
promotion board.J have been achieving this goal, at leut for 
minority categories. Forty-four of63 minority categories 
were promoted at above the overall promotion board rate 
from 1989 to 1991. However, it is impossible for all race 
and gender categories to be •not le11 than the overall 
selection rate• if any one of the categories is promoted at 
above the overall average. Some category must fall below 
average. In the case of the Army officer boards, that 
category is White males. The behavior demonstrated on 
the control charts is highly suggestive of a "quota" system 
for minorities being in effect. 

Figure 16 shows the Anny officer promotion board 
n:aulu from 1989 to 1991 organized into White malo, non­
White male, and female (all racea) categories. In all eight 
boards, White males arc slightly below the promotion 
board average for all boards. This lower rate is from 0.1 
percent to 1 percent below the average. Only two board 
results are statistically significant at a 1-sigma ( .1 S) 
significance level. However, the fact that eight of eight 
officer boards have below average promotion rates for 
While mala ia potentially aignilicant. This pattern should 
be investigated, as it ia a rujl of control chart data 
exceeding seven points in a row. 
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No Army officer race/gender category has fallen 
outside the 3-sigma controllimita. Data are only available 
since 1989 because the Anny anenment reported results 
by race only and by gender only previous to 1989. The 
graph• offered in the current Army aueumenta also 
perfonn the same consolidation. Since White femalc:a have 
tended to be promoted at above the board average, 
combining White females and White male• together 
mi:t:iptea the lower promotion rate for White malea. Also 
the rounding of promotion ratc:a to the ncarcat 0.01 makes 
the difference in White male promotions harder to detect in 
the MEOA preaentation. 

. Department of the Navy. United States Navy and 
Unjted States Naval Reserve Fiscal Year 1990 Military 
Eaual Opportunity Assessment, p. vii. 

1
• Ibid, p. 9-S. 

3
• Department of the Air Force. United States Air Force 

1990 Military Eaual Opoortunity Assessment. 

•. Department of the Anny. Military Equal Opportunity 
AsiCisment Fiscal Year 1990. 

'. Ibid, p.3. 

6
. Department of the Navy, United States Marine Corps. 

Mmtao ggual Opportunity Asseument, 1990, pp.3-13 
through 3-17. 

7
• Department of the Army. Military Bgual Opoortunity 

Assessment Fiscal Year 1990, section 3A. 

1
. Duncan, 1986, p.43S, provides this criteria in the 

•summary of out~f-control criteria." 



RESULTS AND 
DISCUSSION- Selection 

I Board Procedures (E-7) 
Differences in promotio~ ratca cah best be explained 

within the concept of institutional racial discrimination. 
Institutional racism, which~ aa a tcrln has entered the 
language only reocntly (Department of lhe Anny-Pam 600-
43, 1977), can best be conccptualizCd u any negative 
impact upon a specific race of peoPle rcaulting from 
routine operations or procedure• of an organization 
(Goehring, 1979). : I 

Feagin (1978) further break• inatitutional diacrimi­
nation into two typea: direct 'and indiRct. Direct ia whc:n 
an intent to hann the minority group in 'queation exilta, and 
indirect is when no intent exiits. The 'indirect variety can 
occur independently of the attitudea lnd motivations of 
individuals who may unknowingly perpetrate it 
(Department of the Army-Pam 600-43, 1977). Since the 
anncd services have been at the forefro'nt of a movcmcnt to 
establish equal opportunity for racial lninoritiet and have 
taken aggressive measures toWard eqwility of treatment for 
all personnel, the indirect forni of institutional 
discrimination is of particular; interest ffr this effort. 

· Feagin notes that indirect institutional diacrimination 
has two forms: side-effect And past·in-prcsent di•crimi­
nation. Side-effect dil:crimination refef. to the uac of 10me 
selection variable, either col-related With performance or 
not, which differentially rcjCcta dispioportionately large 
numbers of minority individuab (Goehring, 1979). 
Past-in-present discrimination coven inequities that 
occurred in the past and that place miOority memben at a 
disadvantage in an cstabli!h~ circumstance. 

lffi .. I II'' .. n a mnauve acuon programs to e rmmate mslltu-
tional discrimination, the first steP is to identify the 
dimensions on which it may occur and how significantly it 
occurs. When disparities are found, Sppropriatc mcuures 
should be taken to target where past-in-present and aide­
effect fonns of discriminatiOn arc oCcurring in a system 
and make timely modifications to the s)ratcm. 

Butler and Holmes (19SI) divid~ atudica focused on 
egalitarian policies in the military i~to two categorica: 
(1) those concerned with examining attitudinal responsca to 
military practices, and (2) those deVoted to measuring 
inequality in atnJctural tenns. Studies I related to examining 
attitudinal responses indicate that m~orities perceive lesa 
Equal Opportunity than Whites (Arcencaua ct a!., 1974) 
and that Black pcraonnel perceive moie discrimination than 
do their White counterparts (Brown I and Norolie, 197S; 
Brink and Harris, 1967; BOrua et al., 1972; Hiett et al. 
1974; Konigsberg et a!.; 1976).jStudiea related to 
measuring inequality in structural terms show that Blacks 
do not receive the same treatment (Dc;>D,1972), location in 
rank structure (Moskos, 1970), occupationalasaignmcnts 
(Butler, 1976), and promotions (Miller and Ransford, 
1978; Segal and Nordic, 19?9; Butler; 1976a) u Whites. 
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Navy Chief Petty Ofracer Board 

The results reported in this section fall under the 
category of structural issua. We are focusing our effort 
on the Navy Enlisted Selection Board for advancement to 
Chief Petty Officer (E!-7). Our group under atudy ia lhc 
Black male. Specifically, we are intere1ted in how the 
Promotion Board rclatca to the promotion of Blaclt malca at 
the E· 7 level. This choice was baaed on the resulta 
reported in the lut acction. 

This was an initial attempt to defme and analyze the 
E-7 Selection Board processes to identify those facton 
inherent to the proceu that might interfere with the 
advancement or promotion of a racial sub-croup. 

The results of a board's deciJion an: a function of avo 
interrclal<d aet of cvcnll: moat importantly lhc cxpaioDccl 
and knowledge that the cnJiatee acquirca prior to aatiafying 
the promotion criterion (external) and the processes that 
occur during the Selection Board prncccdinga (internal). 
Thua, facton external to the promotion board pi'CCCII, and 
facton internal to lhe board '1 aclcction proccdun:a, will be 
investigated. Thi1 effort brings together factors that 
determine if someone iJ selected or not scloctcd. 

Only portions of the overall proceu arc targeted for 
dilouaaion due to time limitationa and the euy availability 
of supporting literature. It is however hoped that what ia 
reported will serve 11 a model for the continuation ofthia 
effort. The followin& information pertaining to the E-7 
acloction board wu obtained lhrough: (I) telephone calla 
to cognizant individual•; (2) reviews of ongoing rcacarcb 
or articlcl concerned with selection board il:auca; and, (3) 
rcviewa of directive• BUPE!RSINST 1430.16 and 
BUPERSlNT 1616.9. AI'J'indix A liata the pointa of 
contact. Appendix B lists literature relevant to the issuCJ 
under study that arc not referenced in the body of the 
report. 

The following section• provide general informaticn on 
the composition of the selection board processea in tcrm1 
of composition, duticl, aelcc:tion criterion, and procedutc1. 
In addition, the identification of potential external and 
intcma.l detcrrcntl to an unbiuod evaluation and resulting 
aclcction arc supplemented by relevant literature. 

Promotion Board Composition. 

l!ach selection board ia compoacd of the following 
membcn: (I) a captain who aervoa u the Prcaidcnt; (2) A 
junior officer, usually from the Bureau of Naval Pcnonnel 
(SUPERS) advancement section, who serves as tbe 
recorder; (3) officen, uaually from lhc Waahington, DC, 
uea who acrve u board membcn; (4) Muter Chief P<ay 
Officen. who are mo1tly from out of town; and, (5) 
aniatant rccordcn who arc E!-71 or E!-81. BUPERS 262 
(Enlisted Advancement) select the board members from a 
pool of potential board members nominated by their 
respective command "a Commanding Officer. 
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Although no legal requirement exists, the Bureau of 
Naval Penonnel attemptl to enaure minority representation 
on aU Boards. A SUPERS rcpnentative indicated during a 
phone conversation that the representation of minoritiet and 
women on the panel i• taken very aerioully. They are 
con1tantly queried by outside sources on thil iuue. 
SUPERS triet:, aa a minimum, to make the representation 
on the board reflect the representation of the number of 
minoritie. and women going up for promotion. However, 
Lawaon (1976), reportl that, due to limited fund1, fleet 
requirements, and acarcity of ICili.or minority officen, thiJ 
goal ill not often achieved. 

The exact 1izc of the board variea with the availability 
of tmlporary duty funda, number of =orda reviewed, and 
time available. The avcn.ge number is about 80 mcmbcn. 
The board meeta for aix wceU. 

The recorder, assistant rccorden, OPNAV Enlisted 
Advancement Planner, and the Muter Chief Petty Officer 
of the Navy (MCPON) may provide consultative aervicca 
to the entire heard in any matter concerning aclcetinna that 
may be referred to them. The MCPON is tho 1enior 
cnliltcd penon in the Navy and while holding this honorary 
poaition represents aU of cnliltcd Navy pcraonncl. 

The heard membcn are divided into approximau:ly 13 
panel• by the recorder. Each panel, comprised of 
individuals in the 1ame general field, i1 respon1ible for 
reviewing the recorda of individuall in the same ratina;. 
The presidenll are not nonnally assigned to any panel but 
may reorganize the panels if they think il is ncccuary. 

Quota 

OP-132F3 establishes a maximum selection quota for 
each rating. Quotas are to be tilled by the "best qualified" 
candidates competing for advancement. If an insufficient 
number of "belt qualified" candidates are available, it U 
within the disercction of the pone! to leave part of the quota 
unfilled. AI any given ume approximately 25,000 
candidateJ will be considered for promotion. 

Although advancement acrou the Navy is driven by 
vacanciea, several facton are taken into conaidcration 
when establishing quota1. Theae are: current inventory; 
total projected losses; and gain, growth, and funding 
authorized. 

Pre-convening Procedures. 

The aelcction heard is convened by the Chief of Naval 
Penonnel. The Secretary of the Navy, CNO, SUPERS, 
and the OPNAV Enlisted Community Managcn (ECM) aU 
make input to the beards. 

Each year a precept is prepared for board use. This 
precept contains the following information: (I) the oath to 
be administered to the board members and rccorden when 
they convene; (2) an outline of the conducland expected 
performance of the individuals serving on the heard; (3) an 
outline of the selection proceaa; and, (4) guidance and 
general information (i.e., selection criteria, equal 
opportunity). 
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During ita first day the board establishes, within the 
guideline. of the precept, ita internal ground rules and the 
minimum selection criteria used for acrcening the records 
of candidates. Application of the ground rules may vary 
from rating to rating for inany reasons such as sea duty or 
lack of it, 1upervilory opportunities, availability of 
schooling opportunitie1. As •election boards cannot 
divulge how they completed their task, it is impoaaible to 
11ate precisely how a heard operates. 

During the tint two day1, the panel member~ acquaint 
themaelves with the variou1 matcriall they will be using 
and practice evaluating test record• to establish grading 
atandards. 

Records Under Consideration. 

Records for each rating are brought to the respective 
panel by the board usistant recorders. For each candidate, 
there U a folder that contains microfiche recorda IE and 
21!, ccrrcapondcncc received by the board, and an Enlisted 
Summary Rcccrd (ESR). 

Microfiche record IE contains each candidate's 
profeuionalservice history including: (I) Procurement; 
(2) Clauification and Assignment; (3) Administrative 
Remarkl; (4) Separation, Retirement, Casualty, and 
Death; and, (S) MiscellaneoUJ Profeaaional Service 
Hiatory. Also, the race of an individual can be found in 
thia microfiche. 

Microfiche record 2E contains each candidate's 
pcrfonnancc evaluation and training data. Al1o included 
arc awarda, medals, and citationa, and adverse 
infonnati.on. 

The pa.:~el obtain• the candidate's teat score, rate, and 
unil identification cede (UIC) from the ESR. 

Selection Procedure: 

The following selection procedure is employed to 
selecl the "best qualified" candidate. 

1. Each candidate (record) is then reviewed and scored 
by two panel members. At least 3 years arc reviewed, 
with S yean 11 the norm. Panel members may go 
farther back to catablish ttenda and break tiea. 

2. The two scores arc summed. If there ia a significant 
difference between the two panel memben' asseasments, a 
third member reviews the record. 

3. Next, baaed on the Jcoret, the panel arranges all the 
candidate• from top to bottom. At that time, the panel 
indicates where the cut-off mark ia for promotable 
candidate• and recommended selectcea. A phone 
interview indicated that the panel may reevaluate 
marginal cuca. 

4. The entire board is then briefed bfeach panel on the 
rating'• atructure, its job and pcculiantiCJ, the number of 
candidatea, and the similar characteri1tic1 of thoae 
recommended for advancement. 



' 5. Finally, the entire board votes on the 1latc, which 
must be accepted by a board majOrity. A written 
report of the board'• rccommcndatio'na for selectee• ia 
signed by all members, including the president, and 
submitted to the Chief of Naval Personnel for approval. 
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Germane to the overall E-7 board selection proceaa 
(jult described) arc tho•c facton Considered by the 
board members in the · aelcction of "qualified 
candidates." An invcatigatiOn of theSe factors provides 
an opportunity to &Jaetl the cventJ th~t an cnliatco must 
have prior to being considered for promotion and that 
might be considered cxterhal to thC board aclcction 
proceaa. The factors prcacritcd beloW arc not the only 
ones influencing •election. ' I 

1. Performance EvalJations. 
I I 

The marks and narratives in evaluation reportl are 
reviewed. Peer group rank~ng also indicates how the 
candidate compares with membC:ra of the same 
paygrade withtn the nme comrhand. Personal 
decorations, letten of commendation/community 
involvement abo reflect a well-rounded' individual. 

Navy Regulatioos requ;ri, keepinglrecoro. for~ 
persons that reflect their fitncn for the service and 
perfonnance of duties. Enli!ited perfOnnance evaluation 
reports arc used in many p~rsonnel 'actions, including 
advancement in grade, selection' for responsible 
assignments and specialized training, aWarding of the Good 
Conduct Medal, qualifying fOr retentiOn and reenlistment, 
and characterization of 'service I upon discharge. 
Performance reports are als'o used to improve enlistees 
performance by coupling the' cvaluatioh With a counseling 
session. During these sessions, areas in which an enlistee 
must improve in order to qualify for promotion arc 
indicated. BUPERSINST 1616.9', "Navy Enli1ted 
Performance Evaluation (Evil I) Manuit, * seta the policies 
and procedure for enlisted peffonnancd evaluation. 

• I 

Form NAVPERS 1616/24 is u1ed for reporting. See 
Appendix C for an example of the form. Blockl 1-26 
pertain to background infolination, Such as name, rate, 
members UIC, etc. Blocks 27-38 cOver the evaluation 
section of the performance' evaluatiOn report. In these 
sections enlistees are graded on aeVeral performance 
elements. ; I 
I. Professional Factors-Military knowledge/Performance 
and rating knowlcdgclperfo~ce. I 
2. Personal Traits-Initiative,' Reliability, Military Bearing, 
Personal Behavior, Human Relations including EO. 

~ I 
3. Self Expression-Speaking· Ability, Writiog Ability. 

4. Leadership-Directing aod Counseuhg. 

The assignment of gra~es arc baled on the following 
criteria. : I 

4.0 - Always meets or exceeds standards. Invariably 
a strong performer, even when the gfeatest demands are 
placed on this trait. 
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3.8 -Meets bigh ltandards, lacking only some 
elmleot of otrength or con•ilteDcy m:cded for a 4.0 at this 
time. 

3.6/3.4 • Meets 1tandard1, but baa 1ome weakneuea 
which can be a handicap when the bighett demands are 
placed on thil trait. 

3.1/3.0- Meets minimum standards, but weakne11ca 
significantly limit the reaponaibilitiCI which the member 
can be uaigned.. 

1.8/2.6 • Below minimum standards. Perfonnance is 
a continuing problem. 

1.0 - Performance is unutilfactory for current grade 
level. 

1.0 - Perfonnance ia unacceptable and member shows 
no capability of improvement. 

Block 39 repol'll tho member'• overall performance 
(rank), contribution to the command's miuion and 
potential for further service. This score il not an average 
of the other gradea. The top SO" of E· 7 peraonnel who 
are gnded 4.0 muat be ranked. 

Block 40 is a 1ummary of block 39 grade• for all 
members in the comparison group and blocks 41-43 
indicatea the recommendation for promotion. 

The back of the performance report (blocks S0-56) 
summarizes the following type• of information: (1) 
primary responsibilities and deployments; (2) completed 
achievements; and, (3) commentl regarding accomplish­
menu during the reporting period, how well the member 
hu done these accomplilhmenta, strengths, and potential 
for reaponsibility and advancement. 

From the fll'llt day that an enlislee repol'll for duty hil 
or her performance il being evaluated. Thil performance 
ia reported in the performance report. (Note: Officer 
performaoce repol'll are referred to u FITREP1). Since a 
major criterion for an enlistee's success in the Navy is the 
performance reflected in these reports, a number of 
reaearchera have reported reaearch pertaining to this iuue. 
These reports have attempted to investig;!ia[:J'orting 
syatema for varioua services on a number of iaa:uea. 
Issues include, but arc not limited to: (1) philosophy, 
importance, and uses of performance evaluations (Lawaon, 
1976; Acosta, 1965); (2) identification of problem areas 
(Lawson, 1976; Desselle et al., 1965; Murphy, 1980; 
McKeona, 1963); (3) hiatory of reporting ·~•terns (Deuellc 
et al, 1965; Theberge, 1979); and, (4) att1tudea regarding 
fitneSI report 1ystem1 (Theberge, 1979). Deasele et. al. 
(196!5), proposes the application oftbe computer in 
llandanl-score evaluation of fitneu repol'll. 

Important criteria for any reporting mechanism are 
built-in propertiea that enable reporting officials to evaluate 
their subordinates objectively and fairly-to succcalfully 
divorce opinion from fact. The failure of a reportin& 
senior to objectively ar.praiae the performance of any 
subordinate il a grave failure to meet public trust and could 
constitute an injustice not only to the member reported on 
but to other members as well. Performance reports that 
provide a realistic and objective evaluation of a 
subordinate's past performance and future potential will 
ensure that the memben of the board have the correct input 
n~ed. 

! 
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Hamner et al. (1974) examined how the gender and 
race of the rater and the gender and race of the ratec 
influence useuments of ratec performance. They found 
that gender·race stereotypes do influence behavior on a 
work·tampling task even when objective measures arc 
dcfmed. 

Lawson (1976) believes that the ability to evaluate 
others skillfully is a critical skill and is not currently a 
criterion for judging performance. He proposes relevant 
tools and techniques that would enable reporting seniors to 
prepare FITREPs that arc more objective and fairer to the 
person being evaluated. 

In a task very similar to this present effort, Acosta 
(1965), analyzed the methodology of the promotion system 
with special emphasis on the FITREPs. The historical 
development of the rq:MlrlB, with particular attention to the 
rating scales employed, and the problems involved in the 
preparation of the reports, was also explored. Ofspccial 
interest iJ her attempt to identify problems involved in the 
biases of the evaluator. 

Casual interviews with Navy personnel indicate an 
inflation in performance marks in Blocks 27-38. These 
indications arc backed by a study (Herold ct al, 1984) that 
surveyed a sample of Pacific Fleet officers to identify 
methods for improving the Navy officer performance 
evaluation system. One major weakness that they 
identified was the inflation in performance ratings. They 
claim that this weakness diminishes the usefulness of 
evaluation as input to decisions concerning promotion and 
assignment. Olsen (1979) also refers to the inflation 
problem. It would be of interest to investigate to what 
extent the objective ratings for Black males deviate from 
the inflated norm. Do their scores fall into this inflated 
norm'/ Keep in mind that Hamner et al. research indicated 
that even when objective measurct arc defined, bias occurs 
on the part of the rater. 

The presence of inflation in marks results in reliance 
during board proceedings on the more subjective narrative 
section of performance ratings. Therefore, while race is 
not, per se, a factor in selection, information on minority 
candidate behavior, appearance, and personality in the 
narrative may be presented differently by the rater or 
interpreted differently by the board with consequent effects 
on selection. Officers in the Herold et al. (1984) study, 
felt that the narrative portion of FITREPS is too subjective 
and is influenced by the writer's literary ability. 

Nieva et at. (1981) examined perfonnance evaluation 
narratives of Navy women and men in relation to an 
examination for bias in promotion. In their study, 
narrative sections of performance ratings for men and 
women eligible for promotion to chief petty officer were 
analyzed to determine whether statements in the narrative 
section or the manner in which the statements were 
interpreted by the selection board were subject to gender 
bias. Results indicated that the type of statements made in 
a report determined whether or not a person was selected 
for promotion. 
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A related study (Thomas et al., 1983) investigated the 
possibility that gender bias was written into the narrative 
section of officer fitness reports. The narrative ponion of 
the FITREPS for a sample of women and men who were 
being considered for promotion to lieutenant commander in 
Apri11981 were content analyzed. The resultl showed that 
FITREP narratives for males were significantly longer and 
contained more refercncct to leadership qualities than did 
those for females. Also, the actual descriptors used in the 
narratives were different. Those for men seemed to cluster 
around the competency characteristics described by 
Brovcrman et al. (1972); and those for women, the 
warmth-expressive characteristics. 

A follow-on study (Spishock and Scheifers, 1983) 
investigated whether or not a priori knowledge of an 
individual's gender influences an evaluator's decision in 
choosing an officer for promotion based on the FITREP 
narrative. In this research two forms (masculine and 
feminine) of male and female archetype FITREP narratives 
were developed by inserting masculine and feminine 
pronouns as appropriate. The descriptors in the narratives 
remained the same. Half of a group of officcn were given 
the male-archetype narrative with masculine pronouns and 
the female-archetype narrative with feminine pronouns; and 
the other half, the male-archetype narrative with feminine 
pronouns and the female-archetype narrative with 
masculine pronouns. The officen were asked to evaluate 
the narrativct and select one of the two officers described 
for promotion. The results indicated that the evaluators 
overwhelmingly selected the officer described by the male 
archetype narrative regardless of whether the pronouns 
used were masculine or feminine. "Competence" 
descriptors are positive factors in the selection of the 
officer for promotion for both male and female officers. 

2. Professional Perfonnance at Sea. 

Significant emphasis is placed on professional 
performance at sea. The assignment of sea duty is an 
outcome of the detailer's decision to recommend to th~;: 
placement officer that a particular billet should be filled by 
a particular person. The individual's preference is also 
taken into consideration in this decision. A Navy Timt>s 
article (25 July, 1988) referred to an address delivered by 
Vice Admiral Leon A. Edney at the National Naval 
Officers Association convention. Edney commented that 
the Navy has done extremely well in providing increased 
opportunities for minorities in the officer and enlisted 
ranks, but can do much better. He went on to say that 
minority officers are detailed differently: They spend more 
time in recruiting and equal opportunity billets than do 
majority officers. The overall processes regarding 
detailing need 10 be defmed and analyzed. 

3. Assignment in a Technical Job Rate. 

An additional indicator of indirect institutional 
discrimination is the assignment of Black enlisted personnel 
to military occupational specialities when they enter the 
service. In an ideal and fair environment, opportunities for 
assignment to occupations arc no different for Black 
personnel than for anyone else. 



Technical military occuPational specialities arc defmed 
as those that require extensive specialized training. 
Nontechnical military occupations areldcfmed as those that 
do not require extensive spec~alized training. 
Nontechnical ratings are thought to have Jlower 
advancement rates and slower advancCment results in a loss 
of earnings (Chief of Naval OperationS report, 1988). 

That Black males are ~nderrepJesentcd in technical 
specialities is supported by the Scmi-~nnual Occupational 
Profile report (Research Division, 1991). The Chief of 
Naval Operations report (1988) also nlade reference to this 
situation. However, statistical aO.alyses need to be 
conducted within each occupation81 area to see if the 
differences between the representatiori of Black and White 
males is significant. The 1990 N~vy Military Equal 
Opportunity Assessment ~rt states that the specialities in 
which Blacks are concerltrated sC:em to have lower 
promotion rates. But they do not prCsent data showing if 
the specialties are technical Or nontcc~nical. 

A view often presented :is that Bl~cks are not assigned 
to technical occupations because they ~o not do well on the 
Armed Forces Qualification Test (AFQT). This fact has 
been attributed to educational deprivations. In many cases, 
this reasoning cannot he denied. HOwever, when Butler 
(1976), assessed Black enlis(ment participation in the Anny 
through a presentation of trend data.1 showing the diatri­
bution of Blacks by military occup~tional specialities, 
Blacks were still underrepreSented in technical occupations 
even when mental group level was corltrolled. 

I . . ' I ' I n hnc wath the ,actthut auvanccment quotas acrou 
the Navy are vacancy driven, an investigation should be 
conducted to verify which rates are commonly under­
manned and highlight those that are ~nderrepresented by 
minorities. The Selected Reenlistment Bonus data files 
should provide input regardiOg the undennanned rates. 

I I 

4. bnproving Educationall.evel. 
; I 

The panel gives cOnsideration to improving 
educational level. This includes both academic and 
occupational training, whethCr such education is gained as 
a result of the individual's initiative dUring off-duty hours 
or as a participant in. a Navy-sponsOred program. Data 
need to be coUected to dctennine if BlAcks are participating 
in various educational opportunities. I If they are not, then 
possible reasons for their· nonparticipation should be 
identified. Possible reasons for noOparticipation might 
include: (1) lack of mentors to point Out the advantages of 
participating in such programs; {2)' members of a peer 
group also not participating' in such Programs; (3) lack of 
role model such as a supervisor who 1does take advantage 
of various educational ProgramS; and, (4) a duty 
assignment which leaves rio time to

1 
participate in such 

programs. : I 
Other areas of consideration. 

Below are additional a~eas of colnsideration that wHI 
not be discussed at this time due to tinle limitations. 

I 
5. Board Competition Witbio Rate. Candidales presented 
to the board should compete:within thCir rates. 

16 

6. Weight and PRT Standards. Failure to meet Navy's 
weight/PRT standards may render ca.ndidatea ineligible. 

7. Test Scores. Specialty teat reaulll are also taken into 
account since they give an individual's relative standing 
compared to other candidates. 

This wu an initial attempt to defme the E-7 Selection 
Board processes and to highlight various facton, external 
and internal to the process that might act as deterrents to 
the promotion of Black males. It is hoped that this effort 
will be continued so that eventually strategies to overcome 
barriers to promotion will be developed and applied. 

CONCLUSION 
Equal Opportunity for promotion iJ not demonstrated 

by the promotion board resultJ. There are statistically 
significant differences in the promotion rates by race and 
gender. The enlisted E-7 and E-8 promotion boards for aU 
the Services show severe differences among minority 
males. 

The Navy E-7 promotion board has produced the most 
racially biased results of all of the promotion board• 
examined. 

As a group, Black males have significantly lower 
promotion rates than any other group, acron all of the 
Services. This is apparent in many enlisted promotion 
boards, and the Air Force officer boards. 

The individual Service Military Equal Opportunity 
Assessments are not effective at detecting, quanttfyi.ng, and 
displaying differences in promotion rates. They are not 
effective at presenting whether or not differences are 
significant differences which deserve action. Promotion 
rates are rounded to the neareat 0.01 which can hide 
significant difference• between lar'e population size 
groupa. A man quantlty of raw data 11 provided without 
an effective graphical presentation or any interpretation. 
When graph• arc provtded, raw differences in promotion 
rates are shown, without regard to population size or the 
statistical significance of the difference~. 

The use of statistical teats of significance is vitally 
important. Control charta provide a relatively easy method 
of detecting statistically significant difference• in 
promotion rates which are unlikely to be due to random 
variation. Control charts can alao be used to visually 
display promotion rate data upon which to base afft.nn~tive 
actions. 

The development of a model to help in the 
identification of reuons for promotion disparities is 
feasible and would be a valuable tool to target areas for 
research and development. 

.,.. 



RECOl\fMENDATIONS 
l. Black male promotions and the Navy E-7 

promotion process should be priority candidates for further 
study. Specific affirmative actions may be required for 
lhcae groups. 

2. The usc of quotas to artificially ensure that all 
minority promotion rates are equal to or greater than the 
board average will ensure that the majority is always 
promoted at below average rates. This method may be in 
effect in the Army officer promotion boards. A better 
method to achieve equal promotion opportunity is to apply 
Total Quality and strive to improve each person's 
opportunity for promotion. In time, the promotion 
qualifications for all persons (regardleu of race and 
gender) may be improved to an equitable and higher level. 

3. Implement the use of control charts to present and 
analyze Equal Opportunity data. This effort may be atart.ed 
aa part of the larger effort of implementation of Total 
Quality in the Services. Preferably, the MilitAry !!qual 
Opportunity Asseumenta should utilize control charts in 
presenting Equal Opportunity datil. 

4. Department of Defense Instruction 1350.3 should 
be reviewed for the method it prescribes for presentation of 
promotion data. It ia recommended that promotion rates be 
calculated to four significant digits, rather than to the 
nearest 0.01. Consideration of the use of control charts 
and statistical tests of significance should be made. The 
control charts could be generated by the individual Services 
or by a Department of Defense researcher. 

5. Continue analysis of Equal Opportunity data with 
statistical tooll. Promotion board resulta may be further 
analyzed for trends using logistic regression models in 
order to build a promotion model. Analysis of the model 
may result in identifying the underlying causes of 
differences in racial promotion rates. The cause of 
differences between the races in promotion achievement 
may be due to underlying differencea between the racea, 
rather than direct racism. Identification of underlying 
causes (such as background, education, duty assignments) 
will be necessary in order to build effective affirmative 
action programs. 

6. Continue the effort to analyze the E-7 promotion 
bourd proceuca in order to identify barriers to promotion 
for minority malea and develop strategies to overcome 
these barrien. 

7. Investigate a comparison of time to promotion for 
Black and White enlisted personnel in all Services. Butler 
(1976) investigated time to promotion for Black and White 
enlisted persons in the Army. Even when the two groups 
were matched on a civilian education and AFQT score 
basis, Blacks consiitcntly took more time than Whites to be 
advanced in grade. Miller and Ransford (1978) reanalyzed 
Butler's data for additional differences between the two 
groups. They demonstrated that inequities for Black 
promotions were grcateat for those that should have been 
highly competitive for promodon. There was also lower 
promotion of those Blacks into those ranks that would 
involve supervision of Whites. 
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APPENDIXD 

Representation Index Significance Levels 

The Difference Indicator (later referred to as the Representation Index or R.I.) was 
proposed in Goehring, 1979. Goehring noted that the Discrimination Index is an 
"approximation derived from the standard test [Chi-Square] between two independent 
proportions." Goehring performed a Monte Carlo analysis of the R.I. in order to assess its 
statistical significance level. The analysis examined more than 20,000 selected 2 x 2 tables 
and calculated Chi-Square test values for each. The statistical significance of the R.I. does 
vary greatly versus population size. The figure below is reproduced from this publication. 
The cross-hatched ("RELIABLE") area appears to be the area where the R.I. result is 
significant at a 5 percent level. This publication states: 

In the derivation of the function presented in [the] figure, it was necessary to 
invoke several assumptions of which users should be cognizant. The number of 
minority individuals in the total eligible population has been assumed to be less 
than half of the total. Further, the selection ratio has been assumed not to 
exceed .25. If in a specific case either of these circumstances does not hold, it 
is recommended that the chi-square test be conducted rather than depending 
upon the values in the figure. 

Note that this figure is not very useful for promotion board results as most selection 
(promotion) rates exceed 25 percent. Also, the expected number of minority members 
promoted often exceeds 100. The figure does not present data for number of members less 
than 6, and Goehring recommends the use of "Fisher's exact test" in such cases. 
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APPENDIXE 

1987- 1991 PROMOTION BOARD RESULTS 
(Promotion Rates outside 3-Sigma Limits Only) 

Promotion Rates Less than Lower 3-Sigma Limits 

Board Promotion Number Number 
Line/ Average Rate for Lower 2X2 Sclc:ctc:d Considered 

Stllff Fiscal Promotion this 3-Sigma Chi-square for for 
Service Rank (USN) Year Rate Group Limit R.I. Result Promotion Promotion 

Females (all races considered together) 

US NAVY E-7 1989 0.14130 0.11189 0.12220 -20.81 21.34 335 2994 
USMC E-7 1988 0.38823 0.24031 0.25581 -38.10 11.88 31 129 

Black Females 

US NAVY E-7 1987 0.15440 0.04959 0.06612 -67.88 10.21 6 121 
US NAVY E-7 1990 0.13384 0.07987 0.09265 -40.3 15.92 so 626 
USAF 0-4 1988 0.83012 0.63636 0.67532 -23.34 20.69 49 77 

USAF 0-4 1990 0.83901 0.60417 0.70833 -27.99 39.43 58 96 

Hispanic Females 

USMC E-7 1988 0.38823 0.03704 0.11111 -90.46 14.17 27 

White Females 

US NAVY E·7 1989 0.14130 0.11569 0.12108 -18.13 14.51 309 2671 

Asiao-American/PacU.c Island Males 

US NAVY E-7 1991 0.12352 0.10197 0.10645 -17.44 14.49 341 3344 
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Board Promotion Number 
l 

Number! · 

Line/ Average Rate for Lower 2X2 Selected Considered_ 

staff Fiscal Promotion this 3-Sigma Chi-Square for ~~mo,LJ Service Rank (USN) Year Rate Group Limit R.I. Result Promotion 
I ! ' 

Black Males ' 

US ARMY 1!-7 1987 0.21980 0.19844 0.20822 -9.72 62.86 2285 115 IS 

US ARMY 1!-7 1991 0.10482 0.08339 0.09753 -20.45 141.60 1325 15890 J 

US ARMY 1!-8 1987 0.10819 0.09465 0.09521 -12.51 12.35 488 5156 ' 
US ARMY 1!-8 1988 0.12696 0.10914 0.11373 -14.04 20.46 622 5699 

US ARMY 1!-8 1991 0.10732 0.09554 0.09612 -10.98 19.70 657 68n 

US ARMY 1!-9 1988 0.19260 0.14373 0.15998 -25.38 32.94 189 1315 

US NAVY 1!-7 1987 0.15440 0.12339 0.12692 -20.08 11.87 192 1556 

US NAVY 1!-7 1988 0.12829 0.08383 0.10252 -34.66 26.87 127 ISIS 

US NAVY 1!-7 1989 0.14130 0.11549 0.11631 -18.26 9.92 202 1749 

US NAVY 1!-7 1990 0.13384 0.10719 0.12007 -19.91 37.75 590 5504 

US NAVY 1!-7 1991 0.12352 0.10367 0.11057 -16.07 22.14 602 5807 

USAF 1!-8 1989 0.08763 0.07042 0.07483 -19.64 23.n 309 4388 

USAF 1!-8 1991 0.07229 o.osn2 0.06019 -20.15 19.70 238 4123 

USAF 0-4 1987 0.82035 0.61809 0.73871 -24.66 55.44 123 199 

USAF 0-4 1988 0.83012 0.69136 0.75785 -16.72 34.91 168 243 

USAF 0-4 1990 0.83901 0.73139 0.77628 -12.83 27.32 226 309 

USAF 0-5 1989 0.63567 0.47273 0.48182 -25.63 13.82. 52 110 

USMC 1!-8 1989 0.22562 0.17197 0.18476 -23.78 19.82 162 942 

llispanic Males 

USAF 1!-7 1989 0.20313 0.17127 0.17290 -15.69 10.04 273 1594 I USAF 1!-8 1990 0.08693 0.05550 0.05946 -36.16 16.01 56 1009 

L Other Males I 

I 
US NAVY 1!-7 1987 0.15440 0.12994 0.13820 -15.84 22.83 582 4479 

USMC 1!-7 1987 0.31907 0.08523 0.21023 -73.29 45.80 IS 176 

USMC 1!-8 1987 0.29393 0.03846 0.17949 -86.91 51.15 6 156 

USMC 1!-9 1987 0.33065 0.03125 0.20312 -90.55 61.15 4 128 

White Males •• 
US ARMY 1!-8 1989 0.21415 0.20118 0.20196 -6.06 34.82 2053 102051 ~ 

t I 
' 

~ 
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Promotion Rateo Greater than Upper 3-Sigma Limits 

Board Promotion Number Number 

Line/ Average Rate for Lower 2X2 Selected Considered 

Staff Fiscal Promotion thi> 3-Sigma Chi-Square for for 
Service Rank (USN) Year Rate Group Limit R.I. Result Promotion Promotion 

Femal .. (aU races considered together) 

US ARMY E-7 1987 0.21980 0.29988 0.25073 36.43 60.35 484 1614 
US ARMY E-7 1989 0.12584 0.14921 0.14508 18.57 13.28 399 2674 
US ARMY E-7 1990 0.19147 0.24373 0.21278 27.29 54.13 748 3069 
US ARMY E-7 1991 0.10482 0.13486 0.11975 28.66 36.44 511 3789 
US ARMY E-8 1989 0.21415 0.27318 0.26422 27.57 12.51 165 604 

US ARMY E-8 1990 0.13666 0.20862 0.17803 52.66 31.56 ISO 719 

US ARMY E-8 1991 0.10732 0.14769 0.13307 37.62 22.12 192 1300 
US ARMY E-9 1991 0.140JI 0.33333 0.24324 137.90 34.40 37 Ill 
USAF E-7 1987 0.22145 0.25500 0.25041 15.15 14.70 472 1851 
USAF E-7 1987 0.22145 0.25500 0.24193 15.15 24.85 944 3702 
USAF E-8 1987 0.09105 0.19012 0.13827 108.82 51.66 77 405 
USAF E-8 1987 0.09105 0.19012 0.12346 108.82 97.00 154 810 
USAP E-8 1989 0.08763 0.12632 O.JJ579 44.15 19.56 132 1045 
USAF E-8 1990 0.08693 0.12652 O.JI020 45.53 26.06 167 1320 
USAP E-8 1991 0.07229 0.09680 0.09236 33.90 13.41 145 1498 
USMC E-7 1989 0.52160 0.65432 0.64198 25.44 11.59 106 162 

Black Females 

US ARMY E-7 1990 0.19147 0.23904 0.22001 24.84 25.94 409 1711 
US ARMY E-8 1990 0.13666 0.20741 0.20370 51.77 I 1.98 56 270 

US ARMY E-9 1991 0.14011 0.40000 0.36000 185.48 14.33 10 25 

Hispanic Females 

US ARMY E-7 1991 0.10482 0.19847 0.19084 89.34 14.43 26 131 
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Service Rank 

White ~emalos 

US ARMY E-7 

US ARMY E-7 
US ARMY E-7 

US ARMY E-8 

US ARMY E-8 

US ARMY E-8 

US ARMY E-9 
US NAVY 0-6 

USAF E-8 

USAF 
USAF 
USAF 
USAF 

E-8 

E-8 
E-8 

E-9 

i 
I 
Line/ 

Staff 
'(USN) 
I 

I 

I 
I 

1
STAFF 

Fiscal 
Year 

1989 

1990 
1991 

1989 

1990 

1991 

1991 

1989 
1987 
!989 

1990 
1991 

1991 

Asian American I PacUIC Islands Males 

US ARMY E-7 
US ARMY E-7 

US NAVY E-7 

US NAVY E-8 
I 
I 

1987 

1990 
1989 
!989 

US NAVY E-9 i !989 

American Indian/ AlasJ.n Native Males 

US NAVY E-8 

Rluck Males 

US NAVY 0-6 
USAF E-7 

USAF E-7 

I 

1 STAFF 

!987 

1990 
!988 

1990 

Board 
Average 
Promotion 
Rate 

0.12584 

0.19147 
0.10482 

0.21415 

0.13666 

0.10732 

0.14011 

0.48672 
0.09105 

0.08763 
0.08693 

0.07229 
0.13769 

0.2!980 

0.19147 

0.14130 
0.14826 

0.26323 

0.14029 

0.47046 

0.19022 

0.19529 

Promotion 
Rate for 

this 
Group 

O.IS901 

0.24515 
0.14830 

0.29129 

0.21282 

0.15259 

Lower 
3-Sigma 

Limit 

0.15601 

0.22653 

0.13070 

0.28529 

0.19231 

0.14667 

R.I. 

26.35 

28.03 
41.47 

36.02 
55.73 

42.19 

0.33333 0.26923 137.90 

1.00000 0.83333 105.46 
0.20656 0.14426 126.87 

0.13944 0.12085 59.12 

0.14132 0.11650 62.56 
0.10372 0.09883 43.47 

0.26263 0.25253 90.74 

0.27467 0.27019 24.96 
0.23698 0.23407 23.77 

0.16263 0.15843 15.10 
0.17893 0.17148 20.69 

0.35802 0.3395 I 36.01 

0.23037 0.21990 64.21 

1.00000 0.88889 112.56 
0.20663 0.20574 8.63 

0.22168 0.21124 13.51 
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Number 
2X2 Selected 

Chi-Square for 
Result Promotion 

11.03 

22.57 
26.15 

11.81 

19.42 

14.64 

24.23 

12.68 
53.23 

25.28 
34.54 
15.06 

13.02 

12.15 
12.57 

19.09 
17.57 

16.09 

13.06 

10.15 

12.30 
30.02 

173 

278 
187 

97 

83 

103 

26 

12 
63 

!OS 

131 
106 

26 

!67 
!82 

60S 
377 

116 

44 

9 
1190 

1233 

Number 
Considbrci.l 

for I 
Promotion 

1088 

1134 

1261 

333 
390 

675 

I 

1s 1 
12 

305 

753 il 
927 

1022 

99 

608 

768 
3720 ~ 
2107 

324 

191 

9 

5759 
5562 i 

' 

I 
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Service Rank 

Other Mal.,. 

US NAVY 0-4 

USMC E-7 

USMC E-8 

White Mal.,. 

US ARMY E-7 

US NAVY E-7 

US NAVY E-7 
US NAVY E-7 
US NAVY E-7 

USAF 0-4 

USMC E-9 

NOTES 

Line/ 

Staff 

(USN) 

STAFF 

Fiscal 

Year 

1987 

1988 

1989 

1991 

1987 

1988 
1990 
1991 

1987 
1987 

Board 
Average 

Promotion 

Rate 

0.77043 

0.38823 

0.22562 

0.10482 

0.15440 

0.12829 

0.13384 
0.12352 
0.82035 

0.33065 

Promotion 
Rate fur Lower 

this 3-Sigma 

Group Limit R.I. 

0.88038 0.85770 14.27 

0.73171 0.60976 88.47 

0.54545 0.45455 141.76 

0.11476 0.11106 9.49 

0.16066 0.16046 4.06 

0.13405 0.13389 4.49 

0.14038 0.13941 4.89 

0.13136 0.12886 6.34 

0.84770 0.84528 3.33 

0.39964 0.39093 20.87 

2X2 
Chi-Square 
Result 

16.07 

22.13 

19.47 

26.75 

34.63 

49.29 

35.70 
68.16 

55.69 
30.19 

Number 
Selected 

for 

Promotion 

184 

30 

18 

2492 

5145 
4313 

4720 
4492 
1809 
219 

If the 2 x 2 Chi Square test value exceeds 10.8, then the promotion rates are significantly different at a 0.0011evel. (Chi 
Square I degree of freedom) 

The Navy 1990 Military Equal Opportunity Assessment states that the promotion data for 1987, 1988, and 1989 arc 
"inaccurate." 

Number 
{~1msidcn.:d 

li)r 

Promotion 

209 

41 

33 

21714 

32024 

32174 

33623 
34197 

2134 
548 

The Representation Index (R. I.) values are presented for general information and consideration. The statistical significance of 

the R. I. varies extremely with sample size (number considered for promotion). 

Dependencies within the data: 

By consolidating females of all races into one category and also listing the individual races scparutcly, the out of contrul 

points relating to females may be double counted. That is, White Females may be outside the 3-sigma limits, and Females 

(overall) for the board might also be outside of3-sigma for the same board. Females were not double counted when 

computing the overall promotion average for the boards. 

Another dependency withing the data relates to the majority· minority relationship. If one race/sex combination is 

outside the 3-sigma limits, it may cause other minorities or the majority to be outside thc·3-sigma limit in the opposite 
direction. For example, if Black males were promoted at a very low rate, they will be outside the lower 3-sigma limit. Their 

results will lower the overall promotion rate, and as a related issue, White males may be seen as outside the upper 3-sigma 

limit. 

Taking the above two dependencies into account, there are approximately 1049 independent data points in the database. 

There appear to be approximately 66 independent "out of control" data points. 
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APPENDIXF 
* dBase III+ Program to find the upper 3 sigma and lower 3 sigma control limits given the 
number of minority considered for promotion and the overall promotion rate for the entire 
population 

• by LT Steven S Prevette, 13 May 92, at Defense Equal Opportunity Management Institute, 
Patrick Air Force Base, FL 

* dBase III PLUS is a registered trademark of Ashton-Thte 

CLEAR 
SET DECIMAL 1D 5 

* Declare Variables 

ngroup = 0 
nrate = 0 
conf = .00127 && The confidence level at 3-Sigma is .00127 

* Get data from user 

CLEAR 
? "Program to calculate the Upper and Lower 3-Sigma Control Limits" 
? "for a group within an overall population." 
? 
? 
INPUT "Enter the population size of the group : " to ngroup 

INPUT "Enter the overall promotion rate 
? 

: "to nrate 

* COMPUTE CONTROL LIMITS 

IF ngroup * nrate < I 00 

* 

* Compute limits for small groups using Binomial Distribution 
plow= 0 
Bns = 0 && Bns is the No. of Successes for the Binomial table 

pn = (1-nrate) ** ngroup && 

pLow= pn 

DO WHILE pLow < conf 

This is the probability that no one is 
promoted 

F-1 



* The following : is a recursive routine to build a Binomial table. It continues until the 
cumulative probability exCeeds the lower confidence level. 

Bns = Bns +' 1 
pn = pn * (ngroup- Bns + I) * nrate I (Bns * (I - nrate)) 
pLow = pLow + pn 

I 

' 
END DO 

LCL = Bns I ngroup 
' 

pUpper = pLow 
I 

DO WHILE pqpper < I - conf 

* The binomial ra'ble codtinues to be built until the cumulative 
probability; exceed the upper confidence level 

Bns = Bns + I I 

pn = pn * (ngroup i Bns + I) * nrate I (Bns * ( I - nrate) ) 
pUpper = pUpper + pn 

END DO 

IF Bns = ngroflp .and. nrate ** ngroup > conf 

* Causes UC~ to eq~al 1 if probability of ALL being 
* promoted is within1 the desired control limits 

* 
* 

' 
I 

UCL = 1.00000 
I 

ELSE 
I 

Correction to Iow~r the Bns value due to the pUpper 
loop exc~ed the 

1

upper confidence level 

UCL = ( Bns - I ) I ngroup 
I 

' 
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END IF 

ELSE 

* Calculate Control Limits using Normal Approximation 

Sigma = SQRT ( nrate * ( 1 - nrate ) I ngroup ) 

LCL = nrate - 3 * Sigma 
UCL = nrate + 3 * Sigma 

END IF 

? "The Lower Control Limit is : ", LCL 

? "The Upper Control Limit is : ", UCL 

RETURN 
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( ~aHHhJe 19::>0-5.L rr. ) 

. ct3-FDI-O.~ 7? 
1. BurtHr Charles T. , 39 ReT, MBHOp apTl1RRepl111; 

, 36 ReT, M8HOp; 2. · I.antron llev1ton W. 

3. lrugcnt Ambroce H.'------- 41 ro~. KanHTaH apT»RRepMH 

4. Anderson Doutslas R. , 32 ro~a, KanMTaH Me~l1Ul1HCKOit CR.} 
~----

5. Green J.it:i·in W. ' 39 ReT, K8fll1T8H apT11RRepH11j 

6. liacor,;ber Vlayne B. · 34 neT, KanMTaH; 

7. J,;iuictta Charles 33 neT, 1-tl JJei1TeHaHT apTHJJJ18pl' 

8 . _g e rrpan \'i i l:.::l:.::i::::a~m"--'"'-'''-~----

9 . Fox J o lu"'-1'----'-Ao.:''--------- ' 

~ J!eT, 

29 JieT, 

1-tl JJ etl•r eHaHT; 

I-tl JJei1TeHaHT; 

10. J,:crlett Herbert__J;;_, _____ _ 30 neT, I-ti R8i1TeH8HTj 

r I. _jl.QWlt!:ee i'ladie -I. .. _· ____ _ 24 ReT, I-i1 Rei1TeH8HT j 

12. Sirme~_j)_Qll;;lliL;3_. _. ------, 29 ReT, JI8Ttll1K, 1-H Jiei1TeHaHT j 

13. 

14. 

15. 

16. 

17. 

18. 

I9. 

20. 

2I. 

22. 

24. 

25. 

Jester ·:'/illirun 
-~ ·--
j.:c..;yna,rd Eclr;ard 

J,roy Thone son 

lf. -----
1'1. 

, 28 ReT, 2-H JJeV.TCH8HTj 

, 37 ReT, 1-ti JJeMT8H8HT 8pTl1JJJJ8pl111j 

, 19 neT, co~aT; 

..lia =kex..l!B.ur+--. G. _______ , 26 JJeT, cep~aHTj 

_(}!).:-.l::·.c..._J.:r..J .. :t.cn f' ~----

~lD'4!'lJ.lo.~r.!::.dJl.. 

22 JJeT, CT8p!lll1H COJJ)IaT; 

-------' 25 JJeT, CT8pllil1H COR~aT; 

_l;c..'/::.i::.l:::.c.::.on:.:_.::.J.::a:.::mc::ec::s--=-Ec::• _________ , 20 JJeT, CT3prna}J co~aT; 

_COQQ.Cl!:_0_0l.::b.£..../<. ______________ , 18 J!G'r, CTapi!lili1 COJI~aT; 

_ll?.·£~E.X~~:l__!i_. -------~---------, 23 JJe~·, COJJ)IaT i 

_J~l_:Lz,cJ2rn:g_.[c_:>..G.i.-"_ .. !,_, _____ . __ , 19 JieT, CTa[mf!i1 eC>JI,f.~8'l'; 

21 ro~, cTapruHi1 COJJ,O,aT; 

_p_or._:()ll<E_c_ll_Ja_m_e ~-------' 22 JieT,. KnnpaJJ; 

I.icColllns Charles 1;1. , 20 neT, cTapmnl1 co;r,n.a·r; 

26. _IS_l:__toj1~_J)_cLCjJ,_l\J---. --------' 20 JJGT, CTapmHH COJJ)\EJ'r j 

27 JICT, CTapiUHi1 CCplY.811T j ~L(tlf 27. _Gr~::::t:__ J~~l(~r3ne \'~·-------




