
'This microfiche was produced from documents received for 
inclusion in'the NCJRS data base. Since NCJRS cannot exercise 

control over the physical condition of the documents submitted, 
the individual frame quality will varY.,The resolution chart on' 

this frame may be used to evaluate the dDcument quality. 

I .0 ::: 111112.~ 11111
2

,5 

!Ig 11111

3
.
2 I 2 w . 

... ~3,6 
I.\i 
Il.: ml<l:.O 

I '
" I:. 111-

_. :t' .. :: 

,= 111111.8 

111111.25 111111.4 11111_1.6 

MICROCOPY RESOLUTION TEST CH.ART 
NATIONAL BUREAU OF STf.NDARDS-J963-A 

Microfilming procedures !lsed to create this fiche comply. with 

the standards set forth' in 41CFR 101·11.504 

Points of view or opinions stated in this document are 

those of the authorls] and do not represent the official 
position or policies of the U.S. Department of Justice. 

U.S. DEPARTMENT OF JUSTICE 
LAW 'ENFORCEMENT /4SSISTANCE ADMINISTRATION . . 
.NATIONAl CRIMINAL JUSTICE REFERENCE SERVICE 
WASHINGTON, D.C. 20531 . ' 

.. ' 

/IFinal Report) " ;(' 
\. July 1975 
\." I "--~---...-... ...... ~"~-----...........-..,,. 

Comprehensive Analysis of a ~ 
Study oN'the Military and Civilian I 

, .. / Criminal Justice System 

Carl A. Bennett 
Ronald W. Perry 

Report of Work Accomplished Under Contract 
N00014-74-C-0456 

Sponsored by 

Organizational Effectiveness Research Programs 
Psychological Sciences Division 

Office of Naval Research 

Carl A. Bennett 
Principal Investigator 

Reproduction in whole or in part is permitted for any purpose of the 
United State Government. 

l
-f':~''';'O "'·1,";;;-'-:;:;."',;0'<,; ~ ;,;j'-';;;;'-,;i:;;;-_, It, ' ME,~~.'" ... 'l(~.,"~ 0.;. I a4.-,LVjJ.:..l'l1 ~... l 

t~,,--------... ~-- ' .... "".......-.... ~ 
lJ..pprcvc:1 lor puI,lic r(!h':laso; i,' 

DlLl:ribmioll UnlU"Jt6C\ f, 
co;: .;, _ _ _ ;II" 

If you have issues viewing or accessing this file contact us at NCJRS.gov.



J 
.1 

) 

i 
i 
1 
J 
J 

1 
j 
1 
I 
! 
I 
1 
'1 
j 

.1 
:1 
I 

,I 
l 

:! 
! 
I 

!l 
J u 

Sf;CURITY CLASSIFICATION OF THIS PAGE: (WI,on V.fa F.nl.r.d) 

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS 
B~FORE COMPLETING FORM 

1. REPorn flUMBER r GOVT ACCE$$lOH NO. 3. REClfOIENT'S CATALOG NUMBER 

4. ·TITLE (lind Sublltle) i. TYPE OF REPORT & PERIOD COVERED 

Comprehensive Analysis of a Study on the Final Report 
Military and Civilian Criminal Justice System 6. PERFORMING ORG. REPORT HUMBER 

7. AU THOR(s) "" 6. CONTRACT OR GRANT NUMBER(s) 

Carl A. Bennett 
Ronald W. Perry NOOO14-74-C-0456 

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK 

Battelle Memorial Institute 
AREA & WORK UNIT NUMBERS 

Human Affairs R2~~arch Centers NR 170-775 
4000 NE 41st Street, Seattle, WA 98105 

I 1. CONTROLLING OFFICE HAME AND ADDRESS 12. REPORT DATIi 

Organizational Effectiveness Research Program July, 1975 
Office of Naval Research (Code 452) I~. HUMBER OF PAGES 

Arlington, VA 22217 83 
14. MONITORING AGENCY NAME 8: ADDRESS(1f d/{(grtml Irom Controlllnll elf/co) 15. SECURITY CLASS. (01 tlll8 roporl) 

Unclassified 

15 •• DECL ASSI FICATION/ DOWNGRADING 
SCHEDULE 

16. DISTRIBUTION STATEMENT (01 thl. Ihporl) 

Approv~d for public release; distribution unlimited 

17. DISTRIIlUTIOt~ STATEMENT (01 Iho "bDlrltc/ "nl"tod In mock :10, If dlfloronl from It.porl) 

, 

~ ._-_. -.- - . 

II, SUPPLEMENTARY NOTES 

It. 

20. 

OD 

KEY WORDS (Continue on tovor~o .Ide 11 nDC ... "')' md Id9ntlly.b)· block numbet) .. -~-.-
"_ ... _ ... -_ ...... _---,.. .. 

Military Corrections Offenses and Length of Sentence 
Inmates of Correctional Facilities 
Demographic Characteristics of Imnates 

AIDSTRACT (Continue on toveu" .Ide Ii nee ... llty 1M1I/1I~ntlly ~y itlock numb.,) 

-,- --- -----
Report ALNA-79, submitted to the Office of Naval Research in April 

1973, contained extensive data on personnel confined in military and 
civilian correctional facilities. This report presents a more compre-
hensive analysis of these data. Because the sample of Anny and Air Force 
inmates i$ incomplete, valid service comparisons, particularly with 
respect to racial discrimination w:.i.thin the. .. military. criminal justice 

___ lit 

fORM 
1 J"N 7J U73 

-
~DITIOH OF I NOV U 15 OIUOL1i:TIt 

SIN 0102-014'66011 

(continued) 



! 

I 
, I 

" I 

REPOKf DOCUMENTATION PAGE - Continued 

Abstract 

system, are pos&ible only when corrected for known differences in age 
and educational level of the service population. The disproportionate 
representation of blacks,· in both the military and civilian correctional 
institutions is \lell established. Clearly the military system to a large 
extent simply mirrors the civilian system. This is particularly apparent 
in terms of the effects of age~ education and offense type on the ratios 
of black:; to whites in the, inmate population, which explain many or the 
differences in these ilunate populations but do not entirely account for 
service differences, so that additional selection processes must be present. 
Hithin a given service and offense type no indication of any racial 
difference in sentence length of preconfinement practice was found. The 
analysis leaves the overall impression that any dis~rimination is reflected 
in differences in the probability of becoming involved with the criminal 
justice system rather than differences in treatment within the judicial 
or correctional system. 

-,.-~ _____ ' _k';_'_~' ~ ________________ _ 

INTRODUCTION 

~""".~L_-':" "~';':..:A{~ ... ~.~.",.~-,~.,., '~ • . , 

ReportALNA-79 (1) ,submit ted t'o the off ice of Naval Research in 

April 1973, c'ontained extensive data on per'sohned confined in military 

correctional facilities as of December 1972.' Similar 'data on a limited 

sample of inmates of civ£lian correctional institutions was also obtained. 

The report was presented and discussed at the Conference on Corrections 

in the U.S. Military held at Stanford University on May 3 and 4, 1973. 

As an outgrowth of this discussion, it was suggested that further analysis 

of these data might provide 'additional insight into the nature of military 

correctional problems and their 'relationship 'to civilian programs. This 

repor~ presents the results of that analysis, 'with particular emphasis on 

(1) the sampling effects and possible biases 'due to the low response rate 

outside' of the U.S. Navy and U. S. Marine Corps, and (2) the characterization 

of the inmates and the interaction of this characterization with service and 

type of offense. Sirice'report ALNA-79 was oriented rather specifically 

toward possible discriminatory 'practices in the administration of military 

justice, the analyses in this rep'crt also are in many instances directed 

fairly specificai1y toward confirming or negating the existence of discri-

mination against black members of the military services. To a large extent 

both ALNA-79 and this report supplement and extend the extensive study of 

race-related factors in the military contained in the Report of the Task 

Force on the Administration of Military Justice in the Armed Forces. (2) 

Background data on service populations as of 1972 giving racial 

breakdowns and cross classification by age, rank, and education were difficult 

to obtain, since at that time routine reporting of data including racial 

breakdowns was discouraged. Kent Crawford and Edmund Thomas of the Navy 

Personnel Research and Development Center, San Diego, have been particularly 
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helpful in locatirlg data sources, and we are particularly indebted to 

Mr. Kenneth C. Scheflen and Mr. Bob Brandewie of the Manpower Research 

and Data Analy~lis Center, Department of Defense, and Col. Doyle E. Stout, 

Headquarters" U.S. Marihe Corps, Camp Pendleton, for detailed information 

concerning .sE!rvice populations. Other sources have been identified in 

connection wi:th particular tabulations throughout the report. 

SOME BASIC DATA ON RATES ciF INCARCERATION 

For each of. the military services, Table 1 gives an estimate of the 

racial breakdown for the inmates of correctional facilities as of 30 June 

1972 and: th!'!corresponding service populations. It should be remembered 

that in addition to va~ying with the ,service population, the inmate 

populations are quite variable over time (see, for example, the Navy and 

Marine Corps data f~r 30 June 1972 and 31 December 1972 given in Table 

lOa). The rates of ,incarceration can therefore probably vary by 5% to 

10% d~penaing on the. time of year and other factors. 

~he degree to which minorities are disproportionately represented 

in the inmate pop?lations is correctly measured by the ratio of the rates 

of incarceratton given in Table 1. The black/white ratios for the entire 

inmate population of each service are given in the "Total",column of 

Table 2. Thus while only 5.63 black Navy personnel per thousand are 

incarcerated, compared to 15.57 black }hrines per thousand, black Navy 

personnel are 3.66 times more likely to be incarcerated than white Navy 

p~rsonnel, compared to a ratio of only 2.77 for the Marine Corps. 

Similarly, "other" races are confined in Marine Corps, Army, and Air Force 

Table 1 

Service Personnel in Correctional Institutions 
as of 30 June 1972 

Service Inmate 
Population(l) , Population(2) . 

; 

3 

Inmates Per 
Thousc:md 

Servicemen 

Navy Number % Total Numbe.r % Total 
-I 

White ':l54,580 89.0 
Black .,', 32,485 6.4 
Other 23,604 4.6 
Total 510,669 100;0 

699 
183 

46 
928 

75.3 
19·7 
5.0 

100.0 

1.54 
5.63 
1.95 
1.82 

Marines 

Whitt; 
Black 
Other 
Total 

170,707 
24,724 

2,496 
197,927 

86.2 
12.5 
1.3 

100.0 

1,153 
385 

75 
1,613 

71.5 
23.9 
4.6 

100.0 

6.75 
15.57 
30.05 
8.15 

Army 

White 
Black 
Other 
Total 

678,351 
121,613 

8,021 
807,985 

84.0 
15.0 
1.0 

100.0 

2,778 
1,766 

257 
4,801 

57.8 
36.8 
5.4 

100.0 

4.10 
14.52 
32.04 
5.94 

Air Force 

(1) 

(2) 

White 638,230 88.4 315 56.1 0.49 
:Black 77,752 10.8 222 39.5 2.85 
Other 5,466 0.8 25 4.4 4.57 
Total 721,448 100 .. Q 562 100.0 0.78 

From "Report of the Task Force on the Administration of Military 
Justice in the Armed Fon.es"" November 30, 1972, U.S. Government 
Printing Office. 

Navy and Marine data on total confinements were obtained from 
semi-annual and annual statistical reports l~ompiled by Bureau of 
Naval Personnel, Corrections Djvision. Racial Breakdowns were 
estimated from data shown in Table lOa (see A?pendix B). Because 
of the relative completeness of the Nellum da'ta for Navy and 

'f 
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Footnotes to rable 1 
(Continuation) 

Marine installations, the special computer runs that would have 
been required to oDtaih a racial breakdown as of 30 June 1972 
were not considered to be warranted. 

Data on the inmate population of U.S. Army installations was 
furnished in a private communication from Lt. Col. Richard A. 
Fitzgerald, Chief, Correction Branch, Law Enforcement Division, 
Department of the Arm~dated 7 October 1974. A small adjust
ment ("'" 3%) has been made to account for Air Force prisoners 
assigned to the USDB, Ft. Leavenworth. 

Data on the US Air Force prisoners in confinement '\>laS furnished 
in a private communication from Lt. Col. H. F. Allington, Chief, 
Management Branch, Directorate of Security Police. Department 
of the Air Forc~ dated 11 October 1974. 
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Footnotes to Table 2 

Breakdown of DISCOM data into Navy and Marine rates and ratios based 
on computations of Appendix I. The estimated increase of 14% in the 
ratio of black to white confinees in the DI.SCOM facility cannot be 
considered statistically significant. 

Rates and ratio for the Air Force Retraining Group at Fort Lowry are 
based on Ne11um data. Although the rates may be low based on incom
plete sampling, the ratio should be substantially correct. Figures 
for Air Force confinement facilities were obtained by differencing 
the data of table 4c) and should be considered only indicative. 

For comparison, the Ne11um data for civilian correctional institu
tions yield the following ratios based on the % black population of 
the state: 

Louisiana Correctional & Industrial School 5.55 
Hissouri Training Center for Men 8.14 
Washington Corrections Center 6.39 
Federal Correctional Institution 2.40 

(4) For purposes of this Table and in the remainder of the report, the 
U.S. Navy Disciplinary Command at Portsmouth, the U.S. Disciplinary 
Barracks at F,ort Leavenworth, the U. S. Army Retraining Brigade at 
Fort Riley, and the 3320th Retraining Group, Lowry Air Force Base will 
be referred to as special facilities; all other brigs and stockades 
at Naval, Marine and Army installations will be refer~ed to as confine
ment facilities. 

,.,- -- -~--_ .. -........,... -- .~-,....;..,-~ ---
--~--.... .... -............. ~---. 
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facilities at a rate which is uniformly about twice that of blacks, while 

the rate for "other'in the Navy is comparable to that of whites. This 

reflects the known difference in the character and assignment of the large 

fraction of "orientals" in the Navy. Note that the ratio of black/white 

inmates for the four services shown in Table 2 is inversely proportional 

to the overall incarceration rates shown in Table 1. This suggests that, 

among other factors, the same processes of selection into the Navy and Air 

Force that tend to lessen the probability of incarceration may also discri-

minate against blacks; or, conversely, that the pressures to build minority 

representation may lead to a difference in the selection processes for 

minority personnel which is related to the probability of eventual incarcera-

tion. This will be more apparent in later analysis of service differences. 

As shown in Table 3 the overall difference in rates of incarceration 

for the several services is comparable to similar data on other forms of 

involvement with the criminal justice system given in the Report of the 

Task Force on the Administration of Justice in the Armed Forces. (2) As 

might be expected, the same major differences between the services are 

reflected in the inmate data as in the data in the Task Force report. 

The confinement rate for the Army is somewhat higher than would be predicted, 

possibly due to the relatively large proportion of pretrial confinements 

(see Table 7 and Tables A-3 through A-7, Vol. IV, of Reference (2) above). 

There are many reasons, known or hypothesized, for the major difference? 

among the services, which are of concern in this analysis only to the extent 

that they may explain differences in racial composition of the inmates of 

correctional facilities. In the reference data, the relatively high rate 

of court-martial in relation to non-judicial punishment in the Marine Corps 

I 
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and the very low rate of sununary court-martial in the Air Force are notable, 

deviations from the basic pattern. 

POSSIBLE EXPLANATIONS OF SERVICE DIFFERENCES 

As discussed in the next section, the data in ALNA-79 (hereinafter 

referred to as the "Nellum Data" or "Nellum Sample") are vj.rtually complete 

for the Navy and Marine Cdrps, From tHese data it was possible to determin~ 

the distribution by age, education and rank of the inmates of correctional 

facilities for these two services and examine the extent to which these 

factors were responsible for differences in rates of incarceration. Tables 

4a, Sa, and 6a give basic data on the distribution of prisoners and service 

personnel, while Tables 4b, 5b, and 6b show how rates of incarceration vary 

with age, education, and rank, and the extent to which they modify the 

basic ratio Df 4.48 (=8.15/1.82) of total incarceratiDn rates for the 

Marine CDrps and Navy. The incarceration rates for both ser.vices diminish 

rapidly with increasing age, increasirg rank, and increasing education. 

The service ratio., particularly for education and rank, is substantially 

less where the service population differences are the greatest, but differ-

ences in these characteristics do nDt completely explain service differences. 

The extremely rapid drop in incarceration rate with rank appeared to. the 

authors to. be somewhat suspicious, suggesting the possibility that the 

rank Df the inmates reflected changes due to involvement with the military 

justice systems. It is difficult to believe that the 58.1% of the.Marines at 

Grade E-3 and above accounted for Dnly 12.7% of the inmates, or that the 

62.7% Df the,Navy gersonnel at E-4 and above accounted for only 7.2% CJf the 

inmates. While this cDu1d not be directly confirmed, analyses based on 

reported rank have been de-emphasized in this report. 

i 
--------~.------------------------

I 
\1 

)1 



I 

Ii 
~[il . 
, 

, 
i: 
~ " .. 

Table 4a 

Total Enlisted Service Personnel and Prisoners by Age 
December, 1972 

10 

1 
Total Service Personnel Total Pd.soners 

N % % 
~ N 

385 42.10 
17 - 19 96,850 19.17 

20 - 21 112,634 22.30 307 33.60 

22 - 23 87,517 17.32 117 f2.80 

24 - 25 45,948 9.10 46 5.00 

26 - 30 58,200 11.52 22 2.40 

31 - 35 57,514 11. 39 11 1. 20 

36 40 33,161 6.58 1 0.10 

Over 40 13,312 2.64 0 0.00 

Not Ascertained 13 27 2.80 

'fatal 505,149 100.00 916 100.00 

USMC 

17 - 19 56,249 31. 69 626 39.40 

20 21 53,097 29.91 562 35.30 

22 - 23 24,883 14.02 285 17 .90 

24 - 25 11,601 6.54 72 4.50 

26 30 11,738 6.61 33 2.10 

31 - 35 9,264 5.22 2 0.10 

36 40 7,810 4.40 2 . 0.10 

Over 40 2,837 1. 60 0 0.00 

Not Ascertained 15 .01 9 0.60 

TOTAL 177,494 100.00 1,591 100.00 

ITo tal Service Personnel Data Adapted from Scheflen 

Table 4b 

Number of Incarcerated Personnel per Thousand 
Enlisted Personnel by Age,'December, 1972 

~ USMC Ratio 

17 19 3.97 11.12 2.80 

20 - 21: 2.72 10.58 3.89 

22 23 1. 34 11.45 8.55 

24 - 25 1.00 6.21 6.21 

26 30 0.38 2.81 7.40 

31 35 0.19 0.21 ---* 

36 - 40 0.03 0.26 ---* 

Over 40 0.00 0.00 ---* 

* Numbers too small for meaningful estimate 
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Table 5a 

Total Enlisted Service Personnel and Prisoners by 
Educational Level, December, 1972 

12 

Total 
1 Prisoners Service Personnel 

Less Than High 
School Graduate 

High School Diploma 
or G.E.D. 

Some College or 
Vocational School 

College Gradu~te 

Graduate School 

Unknown 

TOTAL 

USMC 

Less Than High 
School Graduate 

High School Diploma 
or G.E.D. 

Some College or 
Vocational School 

College Graduate 

Graduate School 

Unknown 

TOTAL 

N 

72,696 

38~,435 

35,509 

7,358 

151 

0 

505,149 

60,245 

101,815 

12,101 

836 

65 

2,432 

177,494 

% N 

14.39 458 

77 .09 403 

7.03 48 

1.46 0 

.03 0 

0.00 7 

100.00 916 

33.94 1,074 

57.36 458 

6.82 51 

.47 1 

.04 0 

1. 37 7 

100.00 1,591 

ITotal Service Personnel Data Adapted from Scheflen (1975) 

% 

50.00 

44.00 

5.20 

0.00 

0.00 

0.80 

100.00 

67.50 

28.80 

3.20 

0.10 

0.00 

0.40 

100.00 

1 
'I 
l 

I 
1 
\ 
I 

Number of Incarcerated Personnel per Thousand 
Enlisted Percennel by Education, December 1972 

~ USMC 

Less than High School Graduate 6.30 17.82 

High School Diploma or G.E.D. 1.03 4.50 

Some College or Vocational School 1. 35 4.21 

College Graduate or above .00 1.11 

*Numbers too small for meaningful estimates 

13 

Ratio ---
2.83 

it. 37 

3.12 
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Table 6a 

Total Enlisted Service Personnel and Prisoners by Rank 
December 1972 

Total Service personnel
l 

Total Prisoners 

Navy N ! N % 

E-7 thru 9 50,156 9.90 0 0.00 

E-6 73,932 14.60 1 0.10 

E-5 87,866 17.40 15 1.60 

E-4 105,247 20.80 50 5.50 

E-3 85,717 17.00 204 22.30 

E-2 69,981 13.90 286 31.20 

E-1 32,250 6.40 354 38.60 

Not Ascertained 6 0.70 

TOTAL 505,149 100.00 916 100.00 

USMC 

E-7 thru 9 13,555 7.60 1 0.10 

E-6 12,420 7.00 2 0.10 

E-5 25,350 14.30 22 1.40 

E-4 22,509 12.70 49 3.10 

E-3 29,310 16.50 127 8.00 

E-2 35,192 19.80 281 17.60 

E-1 39,158 22.10 1,106 69.50 

Not Ascertained 3 0.20 

14 

TOTAL 177,494 100.00 1,591 100.00 

1 Total Service Personnel Data Adapted from Schef1en (1975) 

Table 6b 

Number of Incarcerated Personnel per Thousand 
Enlisted Personnel by Rank, December 1972 

Navy USMC Ratio --

E-7 thru 9 0.00 0.07 ---* 
E-6 0.01 0.16 ---* 
E-5 0.17 0.87 5.08 

E-4 0.47 2.18 4.59 

E-3 2.38 4.33 1.82 

E-2 4.09 7.98 1. 95 

E-1 10.97 28.24 2.57 

* Numbers too small for meaningful estimate 
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Age and education are clearly related in the service populations, 

since younger people cannot have attained the higher £~ducational levels. 

Tables 7a and 8a show a three-way classification by age, race and 

education of both the service population and the inmate population for 

the Navy and Marine Corpos, and Tables 7b and 8b the corresponding incar-

ceration rates. Table 9 shows the service ratios by age, education and race. 

Note the increase in the black incarceration rate relative to white with 

both age and education for both services, which will be discussed in more 

detail later. 

THE NELLUM SAMPLE 

The primary difficulty in analyzing and interpreting the data from 

the Nellum sample is the disparity in response rate of the several services. 

Figures 2 and 3 are reproductions of the corresponding figures of ALNA-79 

report showing the actual response from the military facilities and the 

selected civilian facilities. The response of the Marine Corps correctional 

facilities was complete with respect to both the inmate data and institu-

tibnal practices. Of the 30 Navy facilities, only three did not respond at 

all and one other supplied only institutional data. This high response 

by the Navy and Marine Corps is continued by the data of Table lOa, which shows 

the numbers in the Nellum study are in substantial agreement with Corre·ctions 

Division data on total inmates, allowing for the previously mentioned 

variability in inmate population over time and the absence of inmate data 

for the Naval Station at Norfolk and the Naval Base at Brooklyn. On the 

other hand, of the 194 Air Force inmates included in the study, 188 were 

located at the 3320th Retraining Group at Lawry AFB, so that short-term 

, ., 
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'22 - 27 
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and Older 

Table 7a 

Total Enlisted Service Personnel and Pri~oners 
By Age, Education and Race, December 1~72 

U.S. Navy 

Education Personnel 

White Black Other White 

Less Than H.S. 36,167 5,592 342 302 

H.S. Diploma 147,083 14,079 2,881 207 

More Than H.S. 3,105 137 98 17 

Less Than H. S. 8,113 870 135 41 

H.S. Diploma 112,825 5,864 6,524 73 

More Than U.S. 25,031 638 332 13 

Less Than H.S. 15,698 2,155 3,618 11 

U.S. Diploma 84,411' ·6,907 8,857 13 

More ,Than H.S. 11,33l~ 596 1,747 4 

17 

Prisoners 

Black Other ---
68 15 

69 7 

4 o 

11 3 

16 11 

5 2 

4 2 

3 3 
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17 - 21 

22 - 27 

28 and Older 

Table 7b 

Number of Incarcerated Personnel 
peF Thqusand Enlisted Personnel 

by Age, Education and Race 
, U.S. Navy. 

White Black Other 

Less Than H. 8. 8.35 12.16 43.86 

H.S. Diploma 1.41 4.90 2.43 

Hore Than H.8 . 5.48 29.20 0.00 

Less Than H.S. 5.05 12.64 22.22 

H.S. Diploma 0.65 2.73 1.69 

More Than H.S. 0.52 7.84 6.02 

Less Than H.S. 0.70 1.86 0.55 

H.S. Diploma 0.15 0.43 0.34 

More Than H.S. 0.35 1.68 1.14 

~'( Too few prisoners for meaningful estimate 

18 

'~y Ratio .. 
1.46 

3.48 

5.33 

2.50 

4.22 

15.09 

--* 
--* 

* 

j 

17 - 21 

22 - 27 

c_··,,....,..,,,~"""_, t , 

Table 8a 

Total Enlisted Service Personnel and Prisoners 
By Age, Education and Race, December 1972 

U.S. Marine Corps 

Education Personne1(1) 

White Black Other \.fuite 

Less Than H.S. 40,467 9,876 488 726 

H.S. Diploma 47,240 9,196 687 237 

More Than H.S. 3,/154 589 58 13 

Less Than H.S. 6,749 1,838 163 166 

H.S. Diploma 21,980 4,031 445 116 

More Than H.S. 6,158 793 122 21 

Less Than H.S. 3,194 672 158 12 

H.S. Diploma 16,320 2,477 362 4 

More Than H.S. 2,357 263 45 o 

(l)Data on U.S. Marine Corps Population from Colonel Doyle E. Stout 
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Prisoners 

Black Other 

184 43 

89 12 

7 1 
·i 

64 11 

62 7 

21 1 

1 o 

4 2 
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Table 8b 

Number of Incarcerated Personnel 
pet Thousand Enlisted Personnel 

by Age, Education and Race 
U.S. Marine Corps 

~ Black ~ 

Less Than H.S. 17.94 18.63 88.11 

H. S. Diploma . 5.02 9.68 17.47 
17 - ii 

More Than H. S. 3.76 11.88 17.24 

Less Than H.S. 24.60 34.82 67.48 

H.S. Diploma 5.28 15.38 15.73 
22 - 27 

More Than H.S. 3.41 26.48 8.20 

1.49 
Less Than H.S. 3.76 .00 

28 and Older H.S. Diploma .24 1.61 5.52 

More Than H.S. .00 .00 .00 

* Too few prisoners for meaningful estimate 
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B/\~ Ratio 

1.04 

1. 93 

3.16 

1.42 

2.91 

7.77 
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17 - 21 

22 - 27 

28 and 

Table 9 

Ratio of Marine to Navy Incarceration Rates 
by Age, Education and Race 

White Black 

Less Than H. S. 2.15 1.53 

H.S. Diploma 3.56 1.98 

Hare Than H. S. 0.69 ~..,.)~ 

Less Than H. S. 4.87 2.75 

H.S. Diploma 8.12 5.63 

More Than R. S. 6.56 3.38 

Less Than H. S. 5.37 --~~ 

Older H.S. Diploma --* --* 

More Than H. S. --* --* 

* Too few prisoners for meaningful estimate 
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,', FIGURE 2 22 

MILITARY INSTITUTIONS OF CONFINEMENT 

1 
1 

0,\ 

NAVY 
Naval Stations 

Adak, Ak 
Kerlavik, Iceland 
Long Beach, Ca 

x Midwav Islands 
Newport, R.t. 
San Diego, Ca 
Charleston, S.C. 
Guam 

o Norfolk; Va 
Rota, Spain 
TI, San Fran., Ca 

Naval Bases 
"X Br.coklvn, N.Y. 

GuantanalTlo Bay, Cuba 
Pearl Harbor, Hi 
Subic Bay, Philippines 
Key West,.FI 

Naval Air Stations 
Corpus Christi, Tx 
0811as, Tx 
Jacksl)nville, FI 
Memphis, Tn 
Pensacola, FI 

Naval Training Center 
Great Lakes, II . 

Naval Support Activity 
f>hila., Pa 

. Boston, Mi'l 
x San Juan, P.B. 

Seattle, \,,/s 

Fleet Activities 
Sasabo, Japan 
Yokosuka, Japan 

Naval Submarine Base 
New London, Ct 

Naval Disciplinary Command 
Portsmouth, N.H. 

MARl NE CORPS 
MC Supply Centers 

Albany, Ga 
Barstow, Ca 

MC Base (Camp Smedley D. Butler) 
Okinawa, Ryukyu Islands 
Quantico, Va 
Camp Lejeune, N.C. 
Camp Pendleton, Ca 

Me Air Stations 
Cherry Point, N.C. 
Santa Ana, Ca 
Keneohe Bay, Hi 
Yuma,Az 
Iwakuni, Japan 

Me Recruit Depots 
San Diego, Ca 
Parris Island, S,C. 

ARMY 
Forts 

, Belvoir, Va 
Biiss,1x 
Campbell, Ky 
Devens, Ma 
Gordon: Ga 
Huachuca, Az 
Knox; Ky 
I_conard 'Noo!i...M..tL 

. Ord, ea 
Riley; I<s (Post) 
Richardson, Ak 
Clayton, 9n31 Zone 
MacArthur, Ca 
Benning, Ga 
B'rag9, N.C, 
·Carson, Co 
Dix, N.J. 
Hood,Tx 
Jackson, S.C. 
Lewis, Ws 
Meade, Md 
Polk, La 
Sill, Ok 
Wainwright, Ak 

X Navy Dnd Marine Corps institutions not responding 

__ Army and Airforee installations responding 

o Responded hut no inma.te. data in file 

USA Commands 
Fuerth, Germany 
Mannheim, Germany 
Berlin, Germany· 
Bremerhaven, Germany" 

USA Retraining Brigarde 
Fort Riley, Ks 

Kagnew Station* 
Asmara, E,thopia 

US Disciplinary Barracks 
Fort Leavenworth, Ks 

Joint Services Stockade 
Okinawa, Ryukyu Islands 

8th Logistics Command"" 
Livorno, Italy 

8th Army 
South Korea 

Camp Samae* 
Sattihip, Thailand 

Presidio of San Francisco, Ca* 

Schofield Barracks, Hi 

AIR FORCE 
3320th Retraining Group, 
Lowry AFB, Co 

I 
.~ 

I 
i 

I 
I \ 
toJ 
l i 
\ .r 

Travis Air Force Base LI 
Fairfield, Ca n . l ; 

! 1 
(Note: The Air Force has confineme:, 1 
facilities at approximately 42 II I 
locations throughollt the world; \ 
however, all but the Retraining tJ 
Group are used for short-term - t\. 
maximum 30 days - prisoners) I 1 

• Transient Stockada 

I I 

\4 
! I 
II 
11 
\ I 
! f 11 
I t I I 

1 t 

U 

x 

* 

FIGURE 3 

CiViliAN CORRECTIONAL INSTITUTIONS 
SELECTED FOR STUDY 

Federal Correctional Institution 
Tallahassee, FI 

Georgia I ndustrial Institute 
, Alto, Ga 

Illinois State Penitentiary 
J,oilet, \I 

x Louisiana Correctional & I ndustrial School 
OeO.uincey, La . 

x Maryland Penitentiary 
Baltimore, Md 

* Massachusetts Correctional Institutiorls (3) 

Concord, Me 
Norfolk, Ma 
Walpole, Ma 

x ~s!Qu!l I.raJ!li!!\l £e!l!er... f~ ~e~ (?j 
Moberley, Mo 

x Sierra Conservation Center 
Jamestown, Ca 

x S~ate Reformatory for Men 
St. Cloud, Mn 

x Sugar Land Central Unit 
TOC, Tx 

x Washington Corrections Center 
Shelton, Ws 

Complete Inmate Data 

Sample of Inmate Data 

Institutional Data 

Data received in punch card form but not used 
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prisoners (less than 30 days) confined at other Air Force installations 

throughout the world were not represented. Similarly, inmates of both 

major correctional institutions of the Army are included in the study 

(the U.S. Disciplinary Barracks at Fort Leavenworth is represented by a 

10% random sample), but inmates of only fOUl:' of the twenty-four Forts and 

none of the overseas installations are included. Thus not only is the 

response for these two services much less complete, as shown in Tables lab 

and lac, but it is heavily weighted toward those personnel incarcerated 

for major offenses. Since, as will be shown later, the proportion of blacks 

involved and/or incarcerated tends to be related to the nature of the 

offense, this will distort racial comparisons. The extent of the distortion 

is indicated by the differences in black/white ratios by facility type 

shown in Table 2; these are particularly significant for Army and Air Force 

data. 

Table 11, which shows the distribution of the Nellum data by class 

of offense and type of facility, ~llustrates the problem. Between 75 and 

85 percent of the inmates of brigs or stockades (confinement facilities), as 

of the time of the sample, were charged with being AWOL (Class 3). Both 

military and civilian data (see Table S-3, Vol. IV, p. 16 of reference (2) 

and any recent issue of the Uniform Crime Report of the FBI) indicate that 

proportionately more blacks than whites are involved in major offenses and 

confrontation or status offenses. Proportionately ff:wer blacks are in'lOlved in 

less serious offenses, with particular emphasis in the military on Absence 

Without Leave, which accounts for about 40% of all military offenses. 

The data of Reference 2 indicate that about 25% of personnel charged with 

being AWOL are black, compared to about 33% for all other offenses. But 
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Table lOb 

Number of Pers~nne1 Confined: Army 

Correction Branch Ne11um Study 

Data: 30 Jun 1972 

W B 0 Total \oJ B 

2,115 1,070 189 3,~74 216 56 
Confinement N 
Facilities % 62.7 31. 7 5.6 10d.0 75.0 19.4 

USDB (1) 415 497 65 977 40 45 N 
% 42.5 50.9 6.6 100.0 44.9 50.6 

USARB (1) N 259 212 5 476 234 185 

% 54.4 44.5 1.1 100.0 55.5 43.8 

(1) USDB = U.S. Disciplinary Barracks, Fort Leavenworth 
USARB = U.S. Army Retraining Brigade, Fort Riley 

(2) 10% rand6m ~ample of the 871 inmates 

(3) 1 inmate with no racial information included in total 

Table 10!; 

Number of Personnel Confined: Air Force 

Management Branch Ne11um(l) 
Data: 30 Jun 1972 Study 

N % N % 

White 315 46.0 99 51.0 

Black 222 39.5 88 45.4 

Other 25 4.5 7 3.6 

Total 562 100.0 194 100.0 

0 

16 
5.6 

4 
4.5 

3 
0.7 

26 

Total 

288 
100.0 

89 (2) 
100.0 

423 (3) 
100.0 

(1) Total consists of 188 personnel at 3320th Retraining Group, Lowry AFB, 
and 6 personnel at Travis AFB. 

Table 11 

Distribution by Class of Offense and Type 
of c.orrectiona1 Institution"" Ne11um Data (3) 

Confinement Facilities 

Navy 
% of Total 

Marine Corps 
% of Total 

Army 
% of Total 

Specialized Facilities 

DISCOM, Portsmouth 
% of Total 

3320th, Lowry AFB 
% of Total 

USARB, Fort Riley 
% of -Total 

USDB, Fort Leavemvorth 
% of Total 

Civilian Institutions 
State(2) 
% of Total 

Federal 
% of Total 

10%, random sample-

Class 1 

69 
7.9 

119 
8.5 

25 
8.7 

37 
16.7 

33 
1/.6 

53 
12.5 

25 
28.1 

894 
69.4 

142 
28.2 

Class 2 

73 
8.4 

82 
5.8 

15 
5.2 

23 
10.3 

20 
10.6 

50 
11.8 

13 
14.6 

116 
9.0 

1 
0.2 

Class 3 

651 
74.7 

1,094 
77 .8 

239 
83.0 

105 
47.3 

104 
55.3 

287 
67.8 

18 
20.2 

Class 4 

79 
9.0 

112 
7.8 

9 
3.1 

57 
25.7 

31 
16.5 

-33 
7.8 

33 
37.1 

279 
21.6 

360 
71.6 

27 

Total 

872 

1,407 

288 

222 

188 

423 

89(1) 

1,289(2) 

503 

(1) 

(2) 
Data for Missouri Training Center extended to full population on basis 
of sample distribution. 

(3) Class 1 - Major Military/Civilian Offenses; Class 2 - Confrontation or 
Status Offense; Class 3 - Absence Without Leave; Class 4 - Other ~{ilitary/ 
Civilian Offenses. 
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the 288 inmates of Army stockades, which tend to house less serious offenders, 

represent less than 10% of the total population of these facilities. Thus 

the number of white inmates of Army installations will be underrepresented, 

resulting in an over-estimate of the percent black in Army installations 

if the Ne1lum data are used without correction. The Table also shows a 

substantial similarity among services in the offense distribution in the 

specialized facilities when knbwn service differences are taken into account, 

such as the differentiation between USARB and USDB, the confinement of 

major offenders from the Air Force at the USDB, and the differences in 

referral practice to the specialized facilities between Army, Navy and 

Air For\~.e. As shown in Table 2, these differances are reflected in the 

percentages of black inmates in the various types of correctional facilities. 

The fact that less serious crimes result in actions other than confinement, 

such as discharge, in the Air Force, could also account for the dispropor-

tionately high percentage of blacks in Air Force confinement facilities. 

Another potential bias results 'from the extent to which inmates 

represent personnel held on pre-sentence confinement. Tables 12 and 13 

show this effect, with the breakdown by type of institution in Table 13 

emphasizing the degree to which the data of Table 6 reflect an underrepre-

sentation of the local confinement facilities in the Army and Air Force. 

In Table 13 note that 80% (231/288) of the inmates of Army confinement 

facilities had no sentence, compared to 57% (504/881) and 46% (651/1403) of 

Navy and Marine inmates of base facilities. These figures agree with the 

greater tendency of the Army toward pre-sentence confinement mentioned in 

the Task Force Report. (2) . Table 13 also shows marked service differences 

in the distribution of l'ength of sentence, both within confinement faci-

Ii ties and specialized facilities and between the two types of military 

facilities. While these differences reflect service differences in 

Table 12 

Proportion of Confinees Held Without Sentence - Ne11um Data 

Navy 

Marine Corps 

Arm~ 

Air Force 

Civilian 

N 
% 

N 
% 

N 
% 

N 
% 

N 
% 

No Sentence 

504 
45.6 

651 
46.4 

240 
29.9 

10 
5.2 

1 
0.1 

Sentence 

600 
54.4 

752 
53.6 

560 
70.1 

184 
94.8 

1,113 
99.9 

1,104 

1,403 

800 

194 

1,114 

29 
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correctional p,ractices and known differences in the defined fltnGtions of the 

institutions represented, they also represent a potential confounding of 

these differences with other possible sources of discrimination, such as 

sentencing practices. The lack of a sharp distinction between the distri-

bution of length of sentence, which is closely correlated with offense 

class, in the Naval Disciplinary Command (DISCOM) and the Navy and Narine Corps 

confinement facilities suggests a partial explanation for the relatively 

small change in the black/white ratio between the confinement facilites 

and the disciplinary command for the Navy and Marines estimated in 

Appendix B and shown in Table 2 . 

Finally, Tables 11, 12 and 13 emphasize the difference in the character 

of the civili~n inmates represented in the Nellum sample. The only military 

installations which are even closely comparable in terms of class of offense 

and the closely associated length of sentence are the U.S. Disciplinary 

Barracks, and, to a lesser extent, the Naval Disciplinary Command. No 

civilian institutions which supply a function in the justice system similar 

to the. brigs and stockades are represented. Note that the distinct 

difference in distribution of class of offense shoW11 in Table 11 between the 

state institutions and the federal institutions is consistent with the 

significantly lower black/white ratio for the federal institution given 

in the footnote to Table 2, and emphasizes the disproportionate association 

of blacks with major crimes, for which confinement in state institutions 

is more likely. 

In the detailed ana.lysis of the next section we have consistently 

analyzed either the inmates of confinement facilities or special facilities 

as separate groups, since the greater homogeneity makes it possible to 

study more precisely the relationship of inmate characteristics and the 
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nature of the offense to racial distribution. No further analyses have 

been performed on the civilian data. Service comparisons involving the 

inmates of Army confinement facilities must be made with caution because of 

the limited sample, and it must be remembered that only a 10% random 

sample of the inmates of the U.S. Disciplinary Barracks was obtained; thus, 

that while comparisons involving relative frequency are not affected, no 

absolute comparisons with other special facilities are valid. 

INTERACTIONS BETWEEN AGE, EDUCATION, 
RACE AND OFFENSE 

As mentioned above, the gross fact that blacks and other minorities 

aT.e disproportionately represented in the criminal justice system, both 

civilian and military, is well established. The detailed analyses of this 

section are designed to establish from selected subsets of the Nellum 

data the factors which affect, or reflect, the disproportionate representation 

of blacks. This type of analysis makes use of the greatest strength of 

the Nellum data, which is the detailed information on individ.ual inmates, 

making possible rnulti-dimensional classifications. 

Table 14 gives a four-way multiple classification by service, age, education 

and race for black and white inmates of confinement facilities charged with 

being Absent Without Leaves (AWOL). This classification accounts for 

1,852 out of the 2,572 inmates of confinement facilities, or about 72%. 

The multi-dimensional contingency analysis used to analyze this type of 

multiple classification, wh'ich'is1 based on methods developed by Goodman(3,4) 

is described in Appendix A, along with a detailed description of the ana1ys:1:'s 

of this particular example. A satisfactory prediction of the 72 cells in 
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the four-way classification is obtained using a model that contains one 

three-way interaction between age, education and service and three two-way 

interactions between race and service, race and education, and race and 

age. When using the model in a predictive sense, the easiest ~yay to visualize 

the effects involved is to think of the odds ratio for one variable as 

changing with the values of one or more other variables. Thus, for example, the 

two-,"Tay service-race interaction documented in Table l5a simply describes the 

manner in which the odds of an inmate being black changes with the service 

involved. Remember that "odds" are technically the ratio of 'success' to ''failure;' 

in this case the ratio of black to white inmates. The parameter a repre-

senting the multiplicative change in the odds ratio is equivalent to the 

single parameter describing the degree of dependence in a two by two contin-

gency table. In a multideminsional fit such as that described here the 

fitted values of a (a from model) will not be the same as the apparent a 

from the fixed marginal table, since the fitted parameters are adjusted 

for other interactions present in the model. Thus in Table l5b the increase 

in the ratio of black to white inmates with educational level predicted 

from the fitted model is much less than the apparent increase computed 

from the marginal table, probably due to the relationship between age and 

education and the fact that the black to white ratio also increases with 

age, as shown in Table 16. 

Independent of particular effects, the most significant implication 

of this fit is that only two-way interactions between race and the other 

factors are involved, which implies that age, service and education affect 

the blackhqhite ratio independently for this cla5sification, or, in a 

regression sense, that the prediction equation for race from the other 

factors is linear. Adjustments for age and education differences 

Black 

White 

B/W Ratio 

Apparent a 

Table 15a 

Service-Race Interaction 
Inmates of Confinement Facilities 

AWOL only Aggregated over Education and Age 

Marines 

Black 102 211 36 

White 506 809 188 

B/W Ratio .202 .261 .191 

Apparent a 1.00 1. 29 0.95 

a From Model 1.000 1.364 0.886 

Table l5b 

Education-Race Interaction 
Inmates of Confinement Facilities 

AWOL only Aggregated over Service and Age 

35 

Less Than H.S.' H.S. Graduate Greater Than H.~, 

207 125 17 

996 462 45 

0.208 0.271 0.378 

1.00 1.30 1.82 

a From Model 1.00 1.192 1.474 
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Age-Race Interaction 
Inmates of Confinement Facilities 

AWOL. only Aggregated Over Education and Service 

Black 

White 

B/W Ratio 

Apparent (). 

(). From Model 

Navy 

B/W 

Marines 

B/W 

Army 

18-19 

us 

711 

0.162 

1.00 

1.000 

20-21 

133 

490 

0.271 

1..68 

1.626 

':Cable l6a 

~ 

55 

200 

0.275 

1. 70 

1.570 

Age-Race Interation by Service 

24 and Over 

46 

102 

0.451 

2.79 

2.718 

Inmates of Confinement l' aci1ities 
AWOL only Aggregated over Education 

18-19 20-21 22-23 24 a.o. 

Black 39 38 11 14 

White 233 175 64 34 

Patio 0.17 0.22 0.17 0.41 

Black 69 79 39 24 

White 396 261 109 43 

Patio 0 .. 17 0.30 0.36 0.56 

Black 7 16 5 8 

White 82 54, 27 25 

B/W R:ltio 0.09 0.30 0.18 0.32 

36 37 

are additive combinations of effects due to age and education individually; 

in addition, the age and education differences between the services are 

not sufficient to explain tne basic service differences. Table 16a 

exemplifies the consistency for the three services of the change in B/W 

ratio with age implied by the absence of a service-race-age inter.action. 

The estimated effects in Tables 15a, 15b, and 16 deal with changes in 

the black/white ratios of inmates of confinement facilities, and are not 

adjusted for differences in the black/white ratios of the overall service 

populations. Thus although the ratio of black to white inmates in Marine 

confinement facilities is about 36% higher than the similar ratio for Navy 

facilities, the ratio of black to white personnel in the Marine Corps is more 

than twice that for the Navy, so that the relative odds that a black will 

be incarcerated are higher for the Navy than the Marines. These adjustments 

are considered further in the summaries of education and service effects for 

the various fits given in Tables 19 and 20. 

Tables l7a, 17b, l7c, and l8a, '18b, 18c, and 18d give the five-way 

clasification of inmates of confinement facilities and special facilities, 

. 
respectively, by age, race, education, offense class and service or facility 

as appropriate. The offense classes are those established in the Nellum 

Study and are described as fo11ow~ where the numbers in paranthesis refer 

to the article number in the Uniform Code of Military Justice: 

--------------__ ~ ...... Ra..m. ____ 
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Class 1. Major Military Civilian Offenses 

Murder (lUn 
Manslaughter 0-19) 
Rape (120) 
Larceny (121) 
Robbery (122) 
Maiming (124) 
Sodomy (125) 
Arson (126) 
Assault (128) 
Burglary (129) 
Housebreaking (1~0) 

Class 2. Confrontation or Status Offenses 

Disrespect to officer (89) 
Disobey officer (90) 
Disobey, ,~isrespect, assault NCO (91) 
Disobey order (92) 
Escape (95) 
Riot (116) 
Provoking words and gestures (117) 

Class 3. Absence without Leave 

Desertion (85) 
Unspecified AWOL (86) 
Missing movement (87) 

Class 4. Other Military/Civilian Offenses 

False official statements (107) 
Destroying government property (108) 
Destroying private property (109) 
Malingering (115) 
Forger, bad checks (123) 
Extortion (127) 
Perjury (131) 
Fraudu1ent'claim (132) 
Driving while drunk (111) 
Drunk on duty (112) 
Misbehaving as sentinal (113) 
Unspecified (134) 

;" ~""~'"'. 
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Class 1 

w 

B 
Class 2 

w 

B 
Class 3 

\.J 

B 
Class 4 

w 

Total 

18-19 

18 

21 

6 

12 

56 

333 

2 

15 

463 
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Table 17b 

11 3 tribution by Age, Education, Rice and 
Offense Class of Inmates of the U • S. Marine Corps 

Confinement Facilities 

Less Than H.S. H.S. Graduate 

20-21 22-23 24 a.o. 18-19 20-21 22-23 24 a.o. 

10 2 2 4 12 8 o 

10 1 3 4 4 6 2 

10 5 2 1 2 5 1 

13 2 2 1 7 7 o 

51 20 13 n 25 14 10 

185 60 20 59 73 42 19 

1 o 1 1 6 2 o 

15 5 1 6 20 9 2 

295 95 44 89 149 93 34 

More Than H.S. 

18-19 20-21 22-23 

1 2 1 

o 1 , 0 

o o 1 

o 1 o 

o 3 5 

4 3 7 

o o 1 

o o 1 

5 10 16 

24 a.o. 
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Class 1 

Class 2 

Class 3 

Class 4 

B 

w 

B 

w 

B 

w 

B 

w 

Total 

18-19 

6 

2 

o 

2 

4 

59 

o 

o 

73 

Table l7c 

Distribution by Age, Education, Rice and 
Offense Class of Inmates of Four U • S. Army 

Confinement Facilities 

Less than H.S. H.S. Graduate 

20-21 22-23 24 a.o. 18-19 20-21 22-23 24 a.o. 

1 o o 2 1 o 2 

3 o 2 1 2 o o 

1 1 o 1 3 o o 
1 o o 1 3 o 1 

10 2 1 3 5 2 4 

26 16 14 23 25 8 7 

.,. 
1. o 1 o o o o 
o 1 o o 2 o o 

43 20 18 31 41 10 14 

c· 
, 

More Than H.S. 

18-19 20-21 22-23 

o o o 

o o o 

o o o 

o 1 o 

o 1 1 

o 3 3 

o o o 

o 1 o 

o 6 4 

24 a.o. 

o 

o 

o 

o 

3 

4 

o 

o 
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18-19 

B 1 

Class 1 
w 3 

B o 
Class 2 

w 4 

B 1 

Class 3 
vi 16 

B o 
Class 4 

w 9 

Total 34 

18-19 

B o 
Class 1 

w 1 

B o 
Class 2 

w 1 

B o 
Class 3 

H 1 

B 1 
Class 4 

w 3 

Total 7 

' ... 
~.t --~. 

Table 18a 

Distribution by Age, Education, Race and 
Offense Class of Inmates of U • S. Navy I1sciplinary Command 

Portsmouth 

Less Than H.S. H.S. Graduate 

22-23 24 a.o. 18-19 20-21 22-23 24 a.o. 18-19 
20-21 

5 

3 

o 

4 

5 

16 

3 

8 

44 

1 o o 6 1 1 o 

3 1 1 4 :.J 1 o 

o o o 2 1 1 o 

o o 2 4 1 2 o 

5 2 2 1 5 o o 

27 4 2 7 3 1 o 

2 o o 2 4 o o 

6 2 3 10 5 o 1 

44 9 10 36 23 6 1 

Table l8b 

IlLstribution by Age, Education, Race and 
Offense Class of Inmates of U • S. Disciplinary Barracks 

Fort Leavenworth* 

Less Than H.S. H.S. Graduate 

20-21 22-23 24 a.o. 18-19 20-21 22-23 24 a.o. 18-19 

2 6 4 o 1 2 1 o 

1 3 3 o o o 1 o 

1 2 o o o 2 3 o 
1 o o () 1 1 (! o 

o o 1 o o o 2 o 

2 4 3 o o 2 1 o 

3 3 2 2 2 1 o o 

1 o o 1 4 3 o o 

11 18 13 3 8 11 8 o 

-----", 
.. --~ ~--

More Than H.S. 

20-21 22-23 

o 2 

o o 

o o 

o o 

o 1 

o 1 

o 1 

o o 

o 5 

24 a.o. 

o 

o 

1 

o 

o 

2 

o 

1 

4 

.po. 
N 

More Than H.S. 

20-21 22-23 

o o 

o o 

o o 

o o 

o o 

o 1 

o 3 

o o 

o 4 

24 a.o. 

o 

o 

o 

o 

o 

o 

1 

o 

1 

.po. 
LV 
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Class 1 

Class 2 

Class 3 

Class 4 

B 

w 

B 

w 

B 

w 

B 

w 

Total 

'~~~~~~~~~-------- .==:============================= 

Table 18c 

Dlstribution by Age, Education, Race and 
Offense Class of Inmates of TI • S., Army Petraining Brigade 

F art ELley 

Less Than H.S. H.S. Graduate 

,- -~-::.",,-,~~.,;, , '"~"":':;'l 
1;"1: 
r 
i'l f,; 

More Than H.S. 

11 
iJ ',I I) 
lil 
1111 

'Ill 
I) 

I,\!. 
\.' L. 

l.S-19 20-21 22-23 24 a.o. IS-19 20-21 22-23 24 a.o. 18-19 20-21 22-23 24 a. o. 

3 4 4 o o 10 

12 5 1 2 1 3 

7 7 5 1 2 6 

6 3 o o o 3 

22 20 15 10 5 9 

69 45 12 7 14 12 

4 2 1 o 1 2 

5 1 1 o 6 

130 91 39 21 23 51 

o 4 o 

o 4 o 

1 1 o 

1 1 o 

18 8 o 

6 2 o 

2 o o 

o 1 o 

28 21 o 

o o 

2 o 

2 1 

o 1 

2 o 

1 2 

o o 

o o 

7 4 

1 

o 

o 

1 

3 

o 

o 

o 
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18-19 

B 2 
Class 1 

w 3 

B o 
Class 2 

w o 

B 3 
Class 3 

w 10 

B o 
Class 4 

w o 

Total 18 

\" 
~'-

Table l8d 

Distribution by Age, Education, Race and 
Offense Class of Inmates of U. S. Air Force Petraining Group 

Lowry Air Force Base 

Less Than H.S. H.S. Graduate 

20-21 22-23 24 a.o. 18-19 20-21 22-23 24 a.o. 

3 o .0 4 2 4 1 

2 '-0 o 2 5 o 1 

4 o o 1 2 1 1 

o o o 1 5 1 o 

11 4 o 3 9 6 5 

9 2 3 5 8 6 4 

2 o o o 1 6 1 

o 1 o 1 7 6 o 

31 7 3 17 39 30 13 

More Than H.S. 

18-19 20-21 22-23 

o o o 

o 1 o 

o 1 o 

o 1 o 

o 1 3 

o 2 2 

o o o 

o o 3 

o 6 8 

r,~~ .. -

24 a.o. 

1 

1 

o 

1 

o 

1 

1 

o 

5 
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The models required to fit these five-way classifications turn out 

to be relatively straightforward extensions of the model required for the 
. 

AWOL only data of Table 14. The data of Tables l7a, l7b, and 17c can be 

adequately fitted with the following interactions: 

~Three-Way : Age-Education-Service 

Age-Race-Offense 

Two-Way: Education-Race 

Service-Race 

Education-Offense 

Service-Offense 

Thus the 4 x 3 x 3 x 2 x 4 = 288 cells of this five-way classification are 

adeq~ately described by the 80 parameters included in the above interactions. 

2 The X value for the remaining 208 degrees of freedom is 219.8, for which 

P = 0.29. What ~s surprising is that this five-way classification requires 

only 38 more parameters than the 42 required to fit the 72 cells of the 

AWOL only model as described in Appendix A. The only changes are that the 

Age-Race interaction does change with offense class adding an additional 

three-way interaction, and that two additional two-way interactions between 

offense class and education and service must be added. The interpretation 

of this change is discussed later. 

The model required to adequately fit the data of Tables l8a, l8b, l8c 

and l8d requires one four-way interaction in addition to one three-way 

and two two-way interactions, reflecting a higher level of heterogeneity 

in the data: 

47 

Four Way: Age-Race-Offense-Facility 

Three-Way: Age-Education-Facility 

'!'tvo-Way: Education-Race 

Education-Offense 

The residual x2 for fitting this model to the 384 cells of the classifica

tion is 203.7 for 216 degrees of freedom, for which P = 0.70. Note that the 

only difference in this special facility model compared to the previous 

model for confinement facil;t;es ;s that th •.•• e age-race relationship is now 

• c ass as opposed to offense dependent on a combination of facil;ty and offense 1 

class only, which probably reflects the prev;ously m t' d h t • en 10ne e erogeneity 

of the special facilities as opposed to confinement facilities with r~spect 

to assignment practices. 

Table 19 summarizes the. service-race interaction, which is remarkably 

consistent over the several models inv.olving confinement facilities only. 

t e tota inmate population Numbers in. paranthes.es are Army data based on h 1 

as reported in Table 1 rather than the Nellum data. The important conclusion 

is that the differences in the 'b rat10 etween black and white incarceration 

rates for the various services and facility types are not completely explained 

by differences in age, education, and offense. Of particular note is that 

while the overall rate of incarceration is lower for the Navy and Air Force 

as compared to the Army and Marines, the relative probability of a black 

serviceman being incarcerated is higher for the Navy and Air Force, and 

this difference. is only partially explained by differ8nces in the age and 

education of the service population. While speculation on the reason for 

this difference in the data may be inappropriate, in that the associations 
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Table 19 

Service-Race Interaction 
Inmates of Confinement Facilities 

Aggregated Over Age, Education and Offense 

Black 

White 

B/W Ratio 

Apparent Ct. 

Ct. From Model 

Ct. (AWOL only ,Model) 

Ct. (All Offenses Model) 

(1) 
Population B.W Ratio 

.fu!YY 

162 

623 

.260 

1.00 

1.00 

1.00 

1.00 

0.083 

Marines Army 

319 56 

982 211 

.325 .265 

1.25 1.02 

1.297 0.979 

1.364 0.886 

1;302 0.973 

0.192 0.218 

49 
48 

present do not indicate or confirm any specific cause or effect relationship, 

one possible hypothesis is that known differences in selection practices 

between the Navy and Air Force, on the one hand, and the Army and Marines, 

on the other, do not hold equally for the two races, especially under 

(1,070) pressures to increase minority representation. Another equally likely 

(2,115) hypothesis, however, is that blacks experience (a) greater discrimination 

and/or (b) have more difficulty- adjusting in services where they comprise 

(.506) 
a smaller proportion of the service population. 

(1. 95) 
The education-race interaction summarized in Table 20 is interesting 

in that it is the only two-"my interaction which is independently present 

in all models fitted. Note that the fitted effects are consistently less 

than the apparent effect, which is due to the fact that the services with 

high relative incarceration rates for blacks also have relatively high educa-

tional levels. What is even more astonishing is the fact that the odds 

that an inmate will 'be black increases consistently '-lith educational level 

even though the relative number of black servicemen in these higher educa-

tional categories is less; so thus the true change in odds is even greater, 

confirming the changes in black to white incarceration ratios with educational 

level seen in Tables 7b and 8b. In spite of the known relationships between 

black involvement and nature of offense, and nature of offense and educa-

tional level, to be discussed later, it is difficult to understand this 

approximately fourfold increase in the odds that a black serviceman ,-lith 

greater than a high school education will be incarcerated compared to his 

white equivalent. The data of Tables 7b and 8b indicate that the absolute. 

" rate of incarceration of black service personnel simply does not drop 'vith 

educational level to anywhere near the same extent as does the rate for 

whites. 
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Table 20 

Education-Race-Int(>raction 
Inmates of Confinement Facilities 

Aggregated Over Age, Service and Offense 

< H.8. H.S. 

Black 300 208 

White 1147 607 

Blw Ratio .262 .343 

Apparent a 1.00 1.31 

0: From Model 1.00 1.178 

a (AWOL only Model) 1.00 1.192 

a (All Offenses Model) 1.00 1.245 

a (Spec. Fac. Model) 1.00 1.37 

Population B/w Ratio .190 .099 

True Change in Odds 1.00 2.26 

50 

51 

Both the model for the confinement facilities and the special facilities 

contain an education-offense interaction, and the corresponding marginal 

tables are shown in Table 21. The primary effect is a disproportionate 

> H.S. involvement of those with less than high school education with AWOL type 

offenses which is apparently not completely accounted for by the re1ation-
29 

ship between education and age. One could again speculate that the behavioral 
62 

characteristics associated with being a high school drop-out are not 
.468 

inconsiste.nt with those that might lead to absence without leave, f'lO that 
1. 79 

an independent association with education in addition to the age effect 
1.447 

appears reasonable, 

1.474 
Table 22 summarizes the data on the age-race-offense interaction for 

1.569 
the five-way classification for confinement facilities. From these data 

1. 26 
"it is apparent that the age-race interaction was unique to the AWOL offenses, ,. 

.059 
and represents a disproportionate involvement of young whites in this 

4.69 
offense class. For the other offense classes the black/white ratio appears 

to be constant with age, as shown in T~ble 22a, but, as noted from the 

fitted a's in Table 22, quite different for the three classes. The weighted 

average a's for these classes (relative to the black/white ratio for 18-19 

year olds charged with being AWOL) are: 

Class 1: 7.23 Class 2: 3.18 Class 4: 1. 26 

Depending on age, the chances that an inmate charged with a major offense 

will be black ranges from 3 to 7 times greater than th~ chances that an 

inmate charged with being AWOL will be black; overall, the odds are almost 

6 times as great for class 1 as opposed to class 4 offenses. 
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Special Facilities 

Class 1 

Class 2 

Class 3 

Class 4 

Table 21 

Education-Offense Interaction 
Inmates of Special and Confinement Facilities 

Aggregated Over Race, Age, and Service 

Less Than H.S. H.S. Graduate 

78 63 

46 47 

329 146 

67 69 

Confinement Facilities 

Class 1 105 79 

Class 2 . 75 71 

Class 3 1,203 587 

Class 4 6.4 78 

52 

More Than H.S. Class 1 B 

W 

7 Class 2 B 

9 
W 

22 
Class 3 B 

11 
W 

Class 4 B 

W 

10 

12 

62 
Class 1 

5 Class 2 

Class 3 

Class 4 

Class 1 

Class 2 

Class 3 

Class 4 

II 

Table 22 

Age-Offense-Race Interaction 
Inmates of Confinement Facilities 

Aggregated Over Education and Service 

18-19 

49 

39 

17 

28 

115 

- )11 

9 

45 

1.256 

0.607 

0.162 

0.200 

7.62 

3.73 

1.00 

1.18 

20-21 22-23 

39 13 

28 8 

21 14 

49 20 

133 55 

490 -,200 

11 ' '4 

49 B 

B/W Rltios 

1.393 

0.429 

0.271 0.275 

0.224 

a From Model 

8.04 

2.52 

1. 61 1. 56 

1. 26 

(22 a.o.) 

(18) 

(21) 

(17) 

(26) 

-( 7) 

(27) 

(0.86) 

(0.65) 

(0.26) 

(4.95) 

(3.69) 

(1. 37) 

53 

24 a.o-, 

5 

13 

3 

6 

46 

l02 

3 

4 

0~451 

2.66 

I 
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Table 22a 

Age:Offense-Race Interaction 
Inmates of Confinement Facilities 

Aggregated Over Education, Service, and non-AWOL offenses 

18-19 20-21 22-23 24 a.o. 

AWOL B 115 133 55 46 

W 711 490 200 102 

Other B 75 71 31 11 

W 112 126 51 23 

B/W Ratios 

AWOL 0.162 0.271 0.275 0.451 

Other 0.670 0.563 0.608 0.478 
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One of the most startling characteristics of the Nellum data is the 

degree to which it mirrors the differential involvement of blacks in 

various classes of offenses, a finding which has appeared in criminal justice 

statistics from many sources. (5) There has been much speculation as to 

the reason for this ranging from simple socioeconomic causes to more funda-

mental differences in behavior. One hypothesis, which was mentioned by 

Harold Cohen at the Conference on Corrections referred co in the Introduction, 

is that blacks, either inherently or because of environmental factors, tend 

to react more agressively to stress conditions than whites, while whites 

tend tCl be more escapist in their behavior. This led to a consideration 

of the Nellum data using two selected groupings of offenses designated 

"Aggressive" and "Non-Agressive" as shown below, where the numbers in paren-

theses again refer to the Uniform Code of Military Justice: 

Aggressive 

Destroy Government Property (108) 
Destroy Private Property (109) 
Extortion (127) 
Assault (128) 
Rape (120) 
Robbery (122) 
Maiming (l'24) 
Misbehavior (113) 
Murder (1l8) 
Riot (116) 

Non-Aggressive 

Perjury (131) 
Forgery (123) 
Larceny (121) 
AWOL (86) 
Desertion (85) 
False Official Statements (107) 
Conspiracy (81) 

Table 23 shows the results of a cross tabulation of this classification 

of offenses with race for the totai prisoner population of the Navy and 

Marine Corps where the Nellum data is essentially complete. Approximately 

one quarter of the black inmates are charged with "aggressive" offenses, 

I 
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Table 23 

Race by Nature of Offense by Service 
Total Prisoner Population, Navy and Marine Corps. 

USN 

Aggressive Offenses 

Non-Aggressive 
Offenses 

TOTAL 

USMC 

Aggressive Offenses 

Non-Aggressive 
Offenses 

TOTAL 

TOTAL 

Aggressive Offenses 

Non-Aggressive 
Offenses 

TOTAL 

Whi.te 

N % 

15 2.5 

577 97.5 

592 100.0 

30 3.6 

795 96.4 

825 100.0 

45 3.2 

1,372 96.8 

1,417 100.0 

Black 

N % 

53 30.5 

121 69.5 

174 100.0 

53 20.3 

208 79.7 

, 
261 100.0 

106 24.4 

329 75.6 

435 100.0 
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as compared to about 3% of the whitE!,: inmates, and this difference. is equally 

marked for the Navy and Marine Corps separi'itely in spite of the differences , 

in incarceratioh rate and other pri~oner characteristics noted earlier. 
I 

Tables 24, 25, and 26 show that tM!s interaction persists when the data 
! 

are broken down by age, education .ind rank. Table 27 shows the ratio of 

black to white inmates in the NellUffi sample for selected specific offenses 

which occur most frequently. NotE! that the relative number of blacks charged 

, I 
with robbing is almost 10 times gJ:"eater than the relative number of blacks 

charged with being AWOL. 

Direct comparison of these data with civilian dati:! is difficult because 

of definitional problems and hecliluse the offense patterns a;re so much 

different. Table 28 shows the comparison of data from the Nellum sample 

to arrest data from the 1972 Un.lform Crime Report for comparable offenses 
. , 

with sufficient military data fEor a valid comparison. AHowing for a general 

tendency for the ratios in thf!~ military to be higher (which may be riue to 

the fact that we are dealing with inmat'es rather than arrests), both sets 

of ratios seem to reflect simila.r differences, with robbery the highest, 

larceny the lowt\st, and hqmocide and assault lying between. There is 
r 

some question as to whe~her the definition of assault is comparable in the 

two cases. It is also interesting to note, although they arl~ obviouisly not 

comparable crimes, that the B/W ratio of 0.240 for AWOL shown in Table 27 

compares quite closely to ratios in the Uniform Crime RepQrts (not shown 

in Table 28) of 0.297 for drunkenness, 0.313 for vagrancy~. and 0.342 for 

narcotics offenses, all of which to some extent reflect a similar type of 

"escapist" behavior and are tradition,ally "~\7hite" crimes. One of the authors 

is planning to continue this investigation of differential involvement as 

part of his doctoral program. 
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Table 24 

Race by Nature of Offense by Age 
Total Prisoner Population, Navy and Marine Corps 

17-19 Yrs. 20-21 Yrs. 22-23 Yrs. 

I 

\fuite 
N X 

USN 

Aggressive 3 1.20 
Offenses 

Non:-Aggr~ssive 246 98.80 

°r',:/ses 
-.~. 

TOTAL 249 100.00 

USMC 

Aggressive 17 4.17 
Offenses 

Non-Aggressive 391 95.83 
Offenses 

TOTAL 408 100.00 

l .. 

Black White Black White Black 

N % N % N %" N % N % 

26 38.24 6 2.99 21 32.31 4 4.44 4 16.00 

42 61. 76 195 97.01 44 67.69 86 95.56 21 84.00 

68 100.00 201 100.00 65 100.00 90 100.00 25 100.00 

18 21.18 7 2.69 20 20.20 3 2.78 II 22.00 

67 78.82 253 97.31 79 79.80 105 97.22 39 78.00 

85 100.00 260 100.00 , 99 100.00 108 100.00 50 100.00 

--~--,--,,-~~--

Table 25 

Race by Nature of Offense by Rank 
Total Prisoner Population, Navy and Marine Corps 

'~ 

~ 

I 
" i 
~ 
lJ 

f 
l 

! 

24 and Older 

White 
N % 

1 2.56 

38 97.44 

39 100.00 

3 6.67 

42 93.33 

45 100.00 

Black 
N % 

2 14.29 

12 85.71 

14 100.00 

3 12.00 

22 88.00 

25 100.00 

VI 
00 

VI 
\0 
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Table 27 

Race by Specific Offense 

Number 
Black White 

Navy & Marine Corps 

AWOL 340 1,413 

Disobedience or Disrespect 29 54 

Larceny 26 47 

Disobey Order 16 52 

Assault 45 22 

Robbery 34 6 

Other 70 232 

Total 560 1,826 

All Mil, itary 

AWOL 543 1,844 

Disobedience or Disrespect 61 71 

Larceny 48 77 

Disobey Order 36 72 

Assault 69 36 

Robbery 46 16 

Other 131 299 

Total 934 2,415 

B/W 
Ratio 

0.240 

0.54 

0.55 

0.31 

2.04 

5.67 

0.294 

0.86 

0.62 

0.50 

1.92 

2.88 
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Robbery 

Assault 

Larceny 

Homocide 
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Table 28 

Civilian and Military Ratios for Comparable Crimes 

B 

W 

B/W Ratio 

B 

W 

B/W Ratio 

B 

W 

B/W Ratio 

B 

W 

B/W Ratio 

Uniform Crime Report 
Arrests (1972) 

34,263 

i8,864 

1.816 

97,813 

198,124 

0.494 

6,470 

5,523 

1.171 

Ne11um Sample 
Of Inmates Of Military 

Correctional Facilities 

46 

16 

2.88 

'48 

77 

0.62 

9 

10 

0.90 

63 

There is no evidence in the Nellum data of any discrimination in 

s6ntencing practice or length of sentence. It was previously noted that 

large numbers of the inmates of confinement facilities were in pre-sentence 

status. Table 29 shows the breakdown or pre-sentence status by race, 

offense class, and service. Analysis of these data shows that the inter-

action between race and pte-sentence status is clearly non-existent, although 

interactions with offense class and service are clearly present. The large 

percentage of Army inmates of confinement facilities in pre-sentence status 

was previously mentioned. 

The analysis of distribution of length of sentence shown in Table 30 

by offense class and many similar anchyses of dlta on individual offenses, 

confirms the conclusion of the Nellum report that sentence length is inde

* pendent of race if the nature of the offense is taken into account. The 

2 
significant X value for class 2 offenses in special facilities shown in 

Table 30 is entirely due to the unexpected cluster of 14 white inmates in 

the sentences of over 12 months category; no explanation is available for 

this finding. 

CONCLUDING REMARKS 

Personnel charged with being AWOL dominate the Military Criminal 

Justice System. By and large these personnel are young, white, and at the 

lower edu(;ational levels. It is interesting to note the analogous position 

occupied by the "crime" of being AWOL in the military system and the so-called 

* The significant differences in the average sentence length between blacks 
and whites for the several services shown in Table 32 of ALNA-79 are due in 
one instance to a single outlier in the distribution, anti in the other case 
to a computational error. 
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Class 2 

Class 3 

Class 4 
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Table 29 

Pre-Sentence Status by Race, Offertse Class and Service 
Confinement Facilities 

~ Marines 

B W B W 

Pre-Sentence 8 36 19 

Sentenced 10 16 24 35 

Pre-Sentence 3 20 8 14 

Sentenced 13 29 25 31 

Pre-Sentence 68 323 96 397 

Sentenced 34 183 115 412 

Pre-Sentence 2 19 12 34 

Sentenced 8 25 3 40 

b. Pre-Sentence Status by Race 

Army 

B W 

7 7 

5 3 

4 8 

2 1 

26 162 

10 26 

2 2 

o 2 

Black White B/W Ratio 

Pre-Sentence 

Sentenced 

c. 

Navy 

Marines 

Army 

288 1,013 0.284 

249 1303 0.310 

Pre-Sentence Status by Service 

Pre-Sentence Sentenced 

467 318 

616 685 

218 49 

Ratio 

1.47 

0.89 

4.45 

............ -' 
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Table 30 

a. Race by Length of Sentence by Offense Class 
§Becial Facilities 

Class 1 

B W 

1 - 3 Months 17 13 

4 - 5 Honths 13 14 

6 - 11 Months 8 16 

12 + Months 12 9 

TOTAL 50 52 

2 
X (3 d.f.) 3.67 

.50<P<.75 

Class 2 

B w 

19 11 

13 11 

14 6 

3 14 

49 42 

12.21 

.010<P<.005 

Class 3 

B W 

68 114 

67 92 

36 80 

11 19 

182 305 

~.59 

.50<P<.75 

Class 4 

B W 

8 9 

4 15 

7 12 

5 11 

24 47 

2.87 

.25<P<.50 

b. Race by Length of Sentence by Offense Class 
Confinement Facilities 

Class 1 Class 2 Class 3 

B W B W B w 
1 Month 4 11 14 16 51 161 

2 Months 4 6 3 10 25 121 

3 Months 7 10 8 9 33 150 

4 Months 5 7 7 8 26 103 

5 Months 1 7 2 3 10 46 

6 - 11 Months 4 12 2 10 13 43 

12 + Months 4 6 1 4 3 13 

TOTAL 29 59 37 60 161 637 

2 X (6 d.f.) 3.70 6.37 4.36 

.25<P<.50 . 50<P<. 75 .25<P<.50 
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"victimless" crimes of the civilian system, both in terms of the magnitude 

'of the problem and the nature of the offenders. 

When this large group of inmates is removed from the data, the 

characteri.zati.(')n of the remaining inmates of correctional institutions 

is not substantially different from that found in the civilian sector 

for similar offenses, although, as would be expected, the offense pattern 

itself is substantially different. By and :arge the impression is given 

that the processes and practices of the military system mirror both the 

good ;:md bad points of civilian practice. 
1 
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4. 
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APPENDIX~A 

COMPUTERIZED MULTI-WAY CONTINGENCY ANALYSIS 

The computer program used in mUlti-way contingency table analysis 

at Battelle H.A.R.C. was developed and programmed by R.W. Perry and Carl A. 
, 

Bennett in the summer of 1973. The progtam is a composite and functions much 

like sevet'al other progt'ams available fot' conducting such analyses. The 

distinguishing features of the Battelle program are its modified calcula

tion and execution algorithms which greatly increase the speed and efficiency 

of analysis. 

The function of the program is to consider alternative models for an 

m-way contingency table, using the method detailed by Leo Goodman(197~). 

The progt'am has two parts. Part I seeks best initial fit by examining 

models that fit successively, the m-l-way mat'ginals, the m(m-l)/2 2-way 

marginals, "the m (m-n (m-2) /6 3-way marginals, etc., until an acceptabI'e 

fit is obtained, Le., the likelihood-ratio chi-square statistic for this 

model (H') does not exceed a specified t'ejectionlevel. The program then 

examines the model (H") coritaining all the next higher level effects. If 

the decrease in the likelihood-rati.o chi-square statistic oetween H' and 11" 

does not exceed a specified rejection lev~l, the program selects H' as the 

initial best fit. Otherwise, it repeats the procedure for HI! to H"'. 

If the model proceeds to a fit involving all (m-l)-way marginals and that 

fit is unsatisfactory, the pt'ogram is terminated with a laconic remark. 

'The interpretation is that the m-way interaction is significant. Part I, 

therefore, ,is largely a search routine, designed to help the investigator 

locate interactions and develop a plausible model in the absence ofa pre-

existing theoretical or substantive model. 
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The second part of the program is designed for "honing" a model-... 

that is, for cleaning up any rough spots and producing the most parsimonious 

model to explain the data. P t II ° i ar l.S an terative sequence which begins 

with a specified model and deletes, one at a time, those effects not 

contributing significantly to the fit. If the model at the beginning of 

an iteration is H*, the model retal.°ned for the' 0 0 next l.tera~l.on, H**, is the 

one that yields the smallest likelihood-ratio statistic, provided that the 

difference between the likelihood-ratio chi-square for H* and H** does not 

exceed a specified reJoection leve.l. If h H** no suc . exists, H* is accepted 

as the best final fiti G d . (1971 '8) 00 man , p. L~, cautions that finding the 

"best fitting" model in a st 0 d f· epW1se proce ure 0 . this kind does not necessarily 

mean that a still better fit cannot· be found. He also notes (P. 4~1) that 

levels of significa~ce must be treated with cautl.°on 1°n - a stepwise analysis. 

STRUCTURE OF INPUT 

In this approach a "variable" is an exhaustive one-way classification 

with 2 or more categories; the rtumber of categories is the "dimension" 

of the variable. In a rectangular display of ~he m-way table, variable 1 

is the variable that changes first in reading across (from left to right) 

the first row of the table; variable 2 is the one that changes next; etc. 

For example, the 4-way table (frequencie.s in cells not shown), 

Var. 4~ Var. 3- Var. 2:= 

1 1 1 
1 2 
2 1 
2 2 

2 1 1 
1 2 
2 1 
2 2 

Var. 1 == 
123 
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ot', ,equliva1ent1y, 

Var. 2 ~-: 1 Var. 2 = 2 

Var. 1 = Var. 1 = 

Var. 4 = Var. 3 1 . 2 3 1 2 3 

1 1 ( 1) ( 2) ( 3) ( 4) ( 5) ( 6) 

2 ( 7) ( 8) ( 9) (10) (11) (12) 

2 1 (13) (14) (15) (16) (17) (18) 

2 (19) (20) (~l) (22) (23) (24) 

has dimensions 3 x 2 x 2 x 2. (Numb~rs in parentheses indicate the order 

:l.n which th~ cell counts, or frequencies, appear in input to program). The 

h d ' . h r 24 The "confi-number of cells is the product of t e ~mens~ons) e e, • 

guraration" of a model describes the combination of variables b~ing fi~ ... 

Some configurations and their meanings, for the case of a 4-way table: 

1 2 3 4 (all one-way marginals--tests hypothesis 
of mutual independence of all 4 variables) 

12 :\.3 23 14 24 34 (all 2-way marginals) 

123 124 134 234 (all 3-way marginals) 

(3-way marginals for var. 1 by var. 2 
124 3 foI'var.3) by var. 4, and I-way marginals 

13 234 (2-way marginals for.var. 1 by var.' 3, 
and 3-way marginals for var. 2 by 
var. 3 by var. 4) 

The program constructs the configurations 'to produce the models required 

for the stepwise procedure. 

r 
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LOGIC OF ANALYSIS: EXAMPLE 

Table A··l shows the frequency of A.W.O.L. by age by education by race 

by service fot confinement facilities (also shown in body of report as 

Table 14). The print-out shows that these are observed frequencies 

[f (0) ] and gi'.l\es the number of levels for each dimension (age =·4; 

education = 3; race = 2; service = 3). 

Since we knew that the four variables are nqt -independent, our first 

concern was with examining all of the possible two-way effects in the table: 

The iterative ~lequence (Part VI) of the program was begun, with instructions 

to assemble thE! minimum information X2 values from each possible matrix. 

2 . ' 
These X values were thert used as input to a subroutine which performs a 

2k factorial analysis and outputs a listing of each possible interaction 

along with the lappropriate "factorial effect" and degrees of freedom. This 

output is interpreted like an analysis of variance and is shown below: 

Possible 
X2 

Degrees , 
Interaction Of Freedom 

Ag(~-~ducation 153.05 6 

Ag~-Race 38.36 3 

Age-Service 16.90 6 

Education-Race 6.20 2 

Education-Service 62.18 .4 

Race-Service 6.14 2 

Residual 60.23 40 

TOTAL 343.06 63 

The P1'3.ttern of the interactions is interesting for two reasons: (1) many 

of the 2-way interactions appear to be significant and (2) -v.7hen age, education 

or' service appear together in any combination, the associated X2 is greatly 

increased. In any situation where there area large number of 2-way 
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interactions of this size, the investigator must suspect that a third 

iorder interaction is probably responsible. Our suspicions are virtually 

confirmed if we can trace patterns of effects with different combinaUons 

of 2-way interactions. In the present example, we have become certain 

that sqme 3-way interaction is present and have particular reasons for 

eyeing age-education-service. 

Once again, the 4-way table was fed into Part II of the program, this 

time with instructions to analyze all possible third order interactions; 

perform the factorial experiment and asc'emble output. The res~lts of 

this analysis are shown below: 

Possible 
x2 Degrees 

Interaction Of Freedom -'---

Age-Education-Race 5.68 6 

Age-Education-Service 19.68 12 

Age-Race-Service 5.34 6 

Education-Race-Service 1.60 4 

Residual 18.40 12 

TOTAL 50.70 40 

As we had suspected, the important 3-way interaction is age-education

service. The factorialX
2 

value for this interaction is larger than the 

others by a factor of almor.t 4. Knowing now which 3-way intera.ction to 

include in our enalysis, the task became one of determining which other 

two~-way effects are independent of the 3-way and therefore require inclusion 

in the model. After some simple mathematics and a great deal substantive 

thinking~ a propos~d best fitting model was chosen: 
'~:: 

3-way effect: 
2-way effects: 

['1 I'W'! r e"e't( _" 

II 

age-education-service 
age-race, ~ducation-race, race-service 

r 
I····,····· .' 
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Keeping this model in mind, the original table (A-I) was fed into the 

program one last time, with instructions to consider all possible combina

tions of 3-way ~ i-way effects) and to print the estimated cell values 

based on the model. Thei previously indicated best-fitting model is here 

reproduced as table A-2. The configuration number indicates that this 

was the 68th matrix tested by the program. The numbers immediately below 

the configuration sequence identify the model being,tested (for the program, 

l=age, 2=education, 3=race, 4=service). The values shown in the body of 

the table represent estimates of the corresponding cell values shown in 

Table A-l, where the estimates are computed based upon the specified model. 

The X
2 

value printed below the table ).·s a test to determine the existence 

of any remaining relationship after we have taken out the effects specified 

in the model. Our comparative analysis of each of the possible models 

indicated that this model most effiCiently explained the table. 

Leo A. Goodman, "The'analysis of multidimensional contingencY' tables' 
stepwise procegu.res and direct estimation methods for bUilding model~ for 
multiple classif;i:cations, II Technometrics 13 (February, 1971): 13, pages 33-61. 
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Appendix B 

As indicated in the footnotes to tables land 3, racial breakdowns 

of Navy and Marine Corps inmates of brigs and the Naval Disciplinary Command 

as of 30 June 1972 were not easily obtained. For purposes of this report 

these racial breakdowns were estimated as follows: 

1. The racial composition of the known total number of inmates of 

Navy and Marine Corps installations other than the Naval Disciplinary Command , 

was assumed to be the same as that found in the Nellum Study for the same 

groups of facilities. 

2. Since the Nellum data contain no information on whether the inmates 

of the Naval Disciplinary Command were Navy or Marine Corps personnel, a two 

way interpolation was required to estimate racial breakdown by service for 

this institution. The desired data are those shown in the table below where, 

for example, NIl is the n~mber of Marine Corps inmates of DISCOM on 30 Jun '72. 

w B 

Navy 

Marine 

We know from Table lOa that 

NI.=Nll + Nl2 + Nl3=37 

N2.=N2l + NZ2 + N23=196 

o 

The first assumptien requi~ed is that the racial composition of the total 

of 233 inmates is the same as that inferred by: direct extrapolation from 

the Nellum data, i.e., that 

N,!=N
1l

+N
21

=l69 

N. 2=NI2+N
22

= 61' 

N'3=NI3+N23= 3 

.--- .. --------~~..............;...........-.------.. --~--~.-.-..... - ....... ---------- " , 
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The second assumption required is that the change in the o'd~,s that an inmate 

of the Disciplinary Cotmnand facility as opposed to a brig or stockade will 

~e black or other is the same for both services, i.e., 

The solutitm to these equations is shown in Table B-l. Single 

parantheses represent simple proportional extensions from the Nellum data, 

and double parantheses the results of the two-way extension assuming no 

third order interaction between services race, and type of facility. Th~ 

interactions between racial composition and type of facility obtained from 

the two-way extension are Al~l.l4 and A
2
=O.25, indicating that the odds that 

an inmate of the disciplinary fadli.ty will be black i$ 14% greater than the 

odds that an inmate of other correctional facilities will be black, while 

the odds that an inmate of the disciplinary facility will be from a race 

other than white or black are only about one quarter the corre.,spondtrig odds 

for other Navy and Marine correctional facilit~es. 
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