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PREFACE 

One facet of The New York City-Rand Institute's continuing research 

in corrections concerns the development of management systems to improve 

institutional staffing decisions. This Report describes an analytical 

procedure that should aid the New Yfurk City Department of Correction 

(and, by modification of the procedure, authorities in other cities as 

well) in assessing correctional officer need by monitoring, identifying, 

and investigating unusual levels of actual or proposed manpower usage 

at the institutions. A comprehensive typology of manpower assignments , 
is developed which permits consistent staffing comparisons among the 

Department's institutions. Through the typology, samples of recent 

actual manpower allocations and wardens' requests. are analyzed. Four 

allocational decision rules are derived and utilized to produce esti

mates of approprj,ate officer manning in the twenty-eight post assign

ments at each of the seven detention facilities. A mathematical treat

ment of the four decision schemes is given which reveals several of 

their important general properties and identifies certain spurious re

sults in their applications to real manpower data. Suggestions are pre

sented which bear on the possible implementation, interpretation, re

finement, and improvement of the methodology. Statistical summaries of 

the data samples, definiti~ns and expositions of the statistical terms 

employed.) and computer programs of the decision algorithms are also pro

vided. 
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SUMMARY 

Prison officials are confronted daily with the tasks of guarding, 

caring for, and rehabilitating the accused and offend~rs placed in their 

charge by the judiciary: this ~s a fundamental responsibility prescribed 

by law. To fulfill its primarymandate~-custody--the Department of Cor-

, rection must prevent escapes, minimize disorder, and control contraband. 

The custodial operations that stem from these basic objectives by them

selves imply sizable correctional<,stafis and demand substantial commit

ments of City and Department resources. When coupled further with the 
l 

need to provide inmate services and rehabilitative programs, the man-

power. demands and budgetary pressuresb~come even more acute. 

The difficulty in managing resources ~mong such competing objectives 

is compounded by the farit that they are also often conflicting, and the 

level of resources required to meet them is tied to factors bt~yond the 

Department's control. Demands for correctional manpower are heavily in

fluenced by police, courts, probation, and parole agencies. These ~gencies 

determine the inmate flows at the Departmen't of Correc!:ion.' s institutiqns 

for both pretrial and sentenced individuals. In turn, their,activity 

levels are reflected in the manpower requests routinely submitted by 

wardens and other Department officials. Because these staffing re'quire

ments impose the greatest b~dgetary strain on the Department, a signi

ficant need is created for an instrument to assess objectively both ex

isting officer deployments and requested additional allocations. While 

the approach described in this Report is an att€onipt to fill such a need, 

it must be recognized that the conflicting natur{\ of current correctional 

goals and the lack of clear delineation of those goals preclude a com

pletely objective, rigorous scheme for estimating appropriate manning 

levels at this time. 

At present, manpowec requirements are ascertained by the warde.ns,,;,

those most familiar with the individual institutions--and reviewed and 

approved by the Director of Operations. Such a policy has been justi'fied 

by the fact that although there are strong similarities in the inmate 

observation, proceSSing" and care functions among the facili.ties, there 

are also significant differences in institutional architecture, housing 

capacity, inmate population, and type of inmate served. This and the 
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fact that treatment programs, care service, and custodial activities 

collectively determine the successful operation of an institution have 

led to heavy reliance on wardens' judgments about the specific manning 

requirements of their institutions. 

The quantitative assessment scheme that we develop in this Report 

capitalizes on the similarities of the correctional institutions. The 

use of a mathematical technique employing data on actual manpower allo

cations affords a degree of objectivity not found in the present prac

tice of almost c.omplete reliance on wardens' subjective judgments. The 

suggested approach is not purely mechanistic, however. As an aid to 

staffing decisions, the scheme draws the administrator's attention to 

"' manpower allocations that appear' anomalous or deviant w'ith respect to 

the Department-wide weighted averages for each officer-assignment cate

gory. These large departures from average manning which the scheme 

highlights can be real (as those resulting from redeployments of correc

tional officers at the detention facilities) or proposed (as those that 

would result from approval and implementation of wardens' requests for 

more men). The mathematical algorithm shows the decision-maker which 

changes appear too conservative (relative understaffing), normal, or 

too liberal (relative overstaffing). Once detected, these statistical 

anomalies can point the way to further investigation, justification, or 

correction of the deviant staffing levels. 

As a first step in drawing comparisons within and among the correc

tional faCilities, a consistent post (officer assignment or station) 

typology is devised to supplement the ad hoC) "Tour Assignment Schedules" 

now employed for manpower scheduling at the separate detention centers. 

The post typology is functionally oriented, exhaustive (but perhaps at 

too high a level of aggregation), and consists predominantly of mutually 
f,~' * 

exclusive categories. The three primary categories that constitute the 

typology are (I) Observation and Supervision, (II) Circulation Control, 

and (III) Processing. Each of these broad activities encompasses some 

of the custodial, care serVice, and rehabilitative aspects of corrections. 

*A refined typology, developed with members of the New York City De
partment of Correction's Analysis Unit, is described in Appendix I. A 
computerized post survey display program has also been developed to aid 
in analysis of detailed typology data and will be furnished upon request 
by The New York City-Rand Institute· 
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The Tour Assignment Schedules, whi{!h designate actual manpower al

locations, and the wardens' requests, which propose new deployments and 

additional allocations, provide the raw data. for the uniform functional 

post typology. In turn, once the field data have been translated into 

the typology, this new structuring of the data forms the basis for the 

manpower analysis and mathematical assignment decision rules described 

in thi~ Report.· Four such rules are derived, their analytical properties 

are explored, and each is applied to actual allocations and wardens' re

quests data to obtain range estimates on appropriate staffing in the 

twenty-eight post categor.ies of each detention institution in New York 

City. 

Though decision rules can be introduced arbitrarily, n.ose developed 

in this document have special ihtui.tive appeal and computati(;>nal simpli

city. Two of the decision rules utHize the statistical concepts of 

weighted average and variance to compute point and range estimates of 

manpower levels by institution and post category. The other two decision 

rules ignore these statistics and make only simple comparisons between 

an individual institution's average actual .a,.l1ocations and those implied 

by the warden's requests. These latter, str'~'lightforward rules serve as 

limits of a spectrumuefined by two different hypotheses: (1) wardens 

are the most knowledgeable about institutional problems, submit requests 

that strictly reflect actual or anticipated needs and, therefore, should 

be accorded their requests;' (2) wardens, when submitting manpower re

quests, will request additional men even if not firmly rooted to insti

tutional need and, therefore, should continue with manpower levels that 

lie somewhere between '<That they request and the average with which they 

have be:en abl.e to survive in the past. The manpower lil1)ij:s implied by 
I' 

these hypotheses, and reflected in the simpler rules,make'it possible 

to use the mathematically abstract notions of variability threshold and 

threshold factor thotare contained in the more, complex decision rules 

and to link them to two more easily understood manpower extremes. 

These four decision rules were applied to 1970 data on actual man

power assignments and wardens' requests. Bounds and intermediate manning 

levels were obtained for the twenty-eight post categories of each of the 

seven New York City Department pf Correction detention centers. Using 

the more complex decision 1;'ules, a sensitivity analysis was performed by 
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sequentially fixing the variability threshold for each post type at 0.5, 

1. 0, 1. 5, and 2 .. 0 times the manning-change standard deviation for that 

post type.' The conservat.ive assignment policy gave corresponding total 

manpower estimates of 1529, 1652, 1728, and 1751, while the liberal de

cision rule gave 1668, 1672, 1734, and 1753. The two simpler assign

ment schemes resulted "in lower and upper total manpower bounds of 1141 

* and 1882. As the variability threshold factor was progressively in-

creased, institutions and posts were identifieq;that suggested further 

examination before manpower commitments are finalized. 

The concluding sections suggest further possible refinements in the 

methodology. Other approaches are also discussed, including the possi

bility of using overtime data as an indicator of manning need and the 

feasibility of applying multiple regression techniques to relate over-

\~ --, 

time statistics to inmate flows, officer sick leave, overcrowding, security 

incident rates, etc .. The appendixes provide details of the data samples, 

expositions on the statistical terms employed, a mathematical treatment 

o.t the analytical properties of the four decision schemes, and computer 

programs that can guide the implementation of the methodology in the De

partment's emerging management information system. 

* " The 1970 detention institution manning quota was about 1464 officers 
and the wardens' requests totaled about 1753~en. 
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I. INTRODUCTION 

Development of improved decision-making aids for management and 

supporting information systems has constituted one facet ot The New York 

City-Rand Institute's research in corrections. This Reportd~~,Cribes an 

analytical procedure that can aid the Department of Correction i~ asses

sing correctional officer (C.O.) manpower need by monitoring, identify

ing, and challenging unusual levels of actual or proposed staffing in 

the officer post assignments at the various institutions. Before dis

cussing and applying the scheme to obtain the preliminary ran~e esti

mates of C.O. manpower requested by the Department and the City's Bureau 

of the Budget, it is useful to review current Departmental practice and 

to consider the significance and difficulty of the manpower-estimation 

problem. 

It is well known that the police, courts, and probational and parole 

agencies determine the inmate flows at the Department of Correction's in

stitutions. As such, these agencies heavily influence the demands for 

correctional manpower. The level of their activities is reflected, in 

turn, both in the manpower requests of the institutional wardens and in 
I the Department's annual budget submissions. 

Prison officials are confronted daily with the often conflicting tasks 

of guarding, caring for, and ,rehabilitating the accused and offenders with 

whom they are charged, which is a fundamental responsibility prescribed 

by law. To fulfill its custodial mission, the Department of Correction 

must prevent escape, minimize disorder, and control contraband. These 

basic custodial operations by themselves imply sizable correctional staffs 

and demand substantial commitments of City and Department resources. When 

these basic aspects of correction. are coupled with the further need to 

provide inmate services and rehabilitative programs, the manpower demands 

and budgetary pressures become even more significant. 

lThe Department's entire 1969-1970 expense budget was $61.2 million, 
with about $13.3 million, or 22 percent, allocated to salaries and benefits 
for correctional officers below the rank of captain in the seven detention 
facilities. Thus, small percentage savings gained through more efficient 
manpower utilization or substitutional alternatives can have substantial 
impacts in absolute monetary terms. 
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T.raditionally, manpowa requirements have been ascertained by the 

wardens, who are clearly most familiar with the institutions they head. 

This policy has been justified by the fact that although there are strong 

similarities in the inmate observation, processing, and care functions 

among the facilities, there are also significant differences in institu

tional architecture, housing capacity, inmate type (i.e., male, female, 

adult, and adolescent), and inmate population. This and the fact that 

treatment programs, care service, and custodial activities collectively 

influence the sHccessful operation of an institution have le·j to heavy 

reliance on wardens' judgments about the specific manning requirements of 

Each year, the wardens submit their requests for men to the Department's 
their institutions. 

Director of Operations. At the Director's discretion, certain requests 

that are perceived to be "out-of-line" may be challenged, whereupon the war

dens must supply additional supporting arguments or revise their requests. 

Adjustments can also be made without conferring further with the wardens. 

The "Tour Assignment Schedules" (TAS' s) which the l."dividual. wardens 

use weekly to assign men to institutional posts are not reviewed by the Di

rector of operatio
ns

•2 Even if the Director routinely inspected these tour 

schedules, he would not find them very useful in making manpower decisions. 

One reason for this is that the scheduling is generally done according to 

nominal post classification within the institution--which in number and 

detail differ considerably among the separate facilities--rather than by 

a consistent, functionally oriented post typology. Also, since the schedules 

are no},. always corrected to re fle c t exi gencies (writs, hasp it al tranS fe rs, etc.) 

that arise during the scheduled week but cannot be anticipated during sche

dule preparation, the schedules may not reveal the manning priorities, compro

mioe
s

, and activities that actually obtain. Nor are the reasons for reas-
, • v -

s i gnm
en 

ts always app arent, i. e.. because a f increased workload, of fice r sick 

leave, added security problems, etc. Moreover, the schedules do not indicate 

2
The 

TAS's are the duty rosters used to assign C.O.'s 
tours and posts (i.e., stations) within the institutions. 

is illustrated in Table 2, pp. 6-8. 
I' 
:/ 

to the different 
A samp~e schedule 

(J 
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the portion of an officer's time expended in 
not all of which belong to the d i pe~fO:r.ming several tC!~\ks, 

es gnated po t' '( 
gate control post who aI's .' e.g., an officer at a 

, so performs f 
in the general office who" "scrambl "some a themail room tasks; C.O. 's 

block areas; receiving e to security alerts from the cell 

I 

room s taf f reHeviing cell block offi -> • 

unchtime, etc.). An ceLS duri other limitation of the TAS' ng 
information relating to th ' s is the absence of any 

th 

e quality of service and job 
e posted C.O 's 0 performance of 

• • 1/ 

There are shortcoItf~hg~i~ the TAS' s of 
stantive nature thatl( I a still broader and more Gub-

; a so hamper manpower 1 
from limitations inherent' ana ysis. Some of these stern 

1n reported dat 
gram objectives. D' a, others from ill-defined 

1fferences in accounting pro-
example practices ~ong ua~dens f 

, can complicate and obfuscate W ~ , or 
manning Even 'hi ' cross-·institutional comparisons of 

. stor1cal comparisons 

h 

within a f 'I' w en change h aC1 1ty can be diff1'cult' 
s ave occurred in wardens 

inmate composition, program, or and other key administrators, in 
1 in physical plant. Similarly h 

pena philosophy and variations in ' c anges in d the degree of risk that diff 
ens are willing to tolerate erent war-CGn make analysi' f 

patterns and levels hard S 0 correctional staffi to inte ng 
the vague formulation of rpret. Other analytical obstacles include 

correctional objectives, the lack of 
performance and "worth " measures of , and the imprecise or nonexistent 
posts and work standards. de fi nit ion a f 

These deficiencies clearly preclude 
need, by conventional industrial rigorous estimates of manpower 

th d 

enginee,dng approaches or b 
me 0 ology. H y any othe 

owever, it may be possible to com r 
mates that are narrow pute ma~p-ower range esti-

enough and of a sufficiently hig'{/confid 
to be of valu(\. Such a scheme could not be \\ ence level 
tic; it would still have to consider purely quantitative or mechanis-
out having to rely S the judgments of the wardens, but with-

on them alone. h of thi"s=Report. uc a scheme -is desct)ibed in the body 

/ 
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II. A FUNCTIONAL POST TYPOLOGY 

It is clear that a consistent post classification system m-..lst be 

devised as a first step in drawing compa1isons withirt and among correctional 

facilities. Such a post typology shouid be functionally oriented (i.e., 

detailed by task or activity, rather than by nominal post title)., 'exhaustive, 

and made up of mutually exclusive categories. :::t must also specify the 

locatiO'L1S and times at which ea~h task or activity is performed. Table 1 

illustrate6 a possibie typology, even though it does not completely satisfy 

all th~se criteria. 3 

The three primary categories that constitute the functional typology in 

Table I are (I) Observation and Supervision, (II) Circulation Control, and 

(III) Processing. Each of these broad activities encompasses some of the 

custodial, care service, and rehabilitat~ve aspects of corrections. Within 

each category, the table also shows the typical locations where the various 

activities are performed. Althcugh most of the post assignments found in a 

"Tour Assignment Schedule" (see Tables 2, 3, and 4) could easily be cast in

to the format of Table 1, some ambigui~ies would remain, because the three 

major categories are not completely mutually exclusive. A <;:.0. assigned to 

a c~inic post, for example. probably functions also in a supervisory or ob

servational capacity. Similarly, C.O. 's patrolling housing areas will fre

quently also operate sallyports and escort inmates to recreational areas. 

Further refinement of the typology is thus clearly a prerequisite to 

Department-wide implementation of the manpower accounting scheme developed 
~: . 

here. 'A suitable typology must reflect the judgments of wardens and the 

Director of Operations on what constitutes an exhaustive list of post activi

ties, on appropriate post definitions, on the detail of the data necessary 

to monitor and assess manning. needs •. and on how often such data need to be 

collected. The typology presented in Tabl~ 1, although lacking in some of 

these respects, is a reasonable compromise in that the meaning of the post 

categories is obvious, the list is comprehensive (even though perhaps over-

3 . 
A considerab 1y refined typ01~gy, developed wi th members of the NYC DC's 

Analysis Uni.t, is displayed in' Appendix I. 
,'/ 

... 
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Table I 

TYPOLOGY OF POSTS*' 

OBSERVATION AND SUPERVISION 
Housing Area Post 
Outside Post 

1. 
2. 
3. Mobile Patrol Post and Gangs 

II. CIRCULATION CONTROL 
1. 
2. 
3. 
4. 
5. 

Gate (and Main Entrance) 
Sallyports 
Bridges (and T 
Escorts unnels, Rotunda) 

Elevators 

III. PROCESSING 

* 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 

Feeding (Inmate d 0 
Kitchen an fficer Mess Halls) 
Receiving Room 
Visits 
Commissary 
Recreation (and L'b 
Office W k (G 1 rary, Chapel) 

or eneral Office ' 
Storehouse Cash' , Secur1tY·Office 
Tool Contr~l) 1er, Control Room, Key and ' 
Laundry (Clothes B 
Barber Shop ox and Distribution) 
Clinic 
Counsel Room 
Social Service ( d 
Mail.and P k an, Bowery Project) 

ac age Room 
Revolver Qualification 
Skilled Maintenance (E 
Roofer, etc.) xtermination, ElectriCian 

16. 
17. 
18. 
19. 
20. 

Education and V ' 
Bakery oca tionalPrograms 
Relief 
Transfer Officer d 
Infirmary an Miscellaneous 

See also Appendix I, Table I-I. 
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Table 2 

ILLUSTRATIVE TOUR ASSIGNMENT SCHEDULE 

WEEK OF: 3/30 - 4/5/70 TOUR: 7:45 A.M. - 4:00 P.M. 

DATI:: 

DAY: 

ASSIGt-:MI:t-:!S 

1 st Tier 
2n-:i Tier 
ltd Ti(;r 
4th Tier 
5th Tier 
Control Corr. 
Dormit~ry 

Annex fith r I. 
Annex 7th rt. 
Office 
front Gille: 
D/W Offie': 
W/Offiec 
Maint~nancc 

Sanitation I 
Sanitation 2 
Storeroom 
Clinic 
Yard 6:4S-3PM. 
8orbp.r 

-1.~d 8:;'lIS-5PM. 
Rr:e. Rm. 6:4S-1PM. . 
Rec.:iRm. 12:4S-9PM. 

-----""", 
Klteh~~ 4:45-1 PM. 
Kitch~n II :4S-ilPM. 

,tnt. Corr. 11:45-BPM. 
Vlsits 11:4,)-BPM. 
Mf!sshall \fJ:4S-7PM. 
Commlssar/5:4S,..2?M. 
Cashier 4;45-I?M . 

THE CITY OF NEW YORK 
DEPARTMENT OF CORRECTION 

)0 11 1 2 

MON. TUeS. Wl:O. THURS. 

MI- MI MI Ml 
11 Tl TI PI 
CI CI CI CI 
Rl Rl RI RI 
12 T2 R2 R2 
VI 11 J 1 Jl 
fl 51 SI SI 
52 S2 52 52 
T4 14 14 T4 
84 CJ BS ,85 
CJ 82 Gl GI 

84 84 84 
51 51 51 SJ 
M2 M2 M2 M2 
r.l KI KI Kl 

T2 
K2 Y.2 K2 K2 
W1 WJ W1, Wl, 
W1 !:I [1 1:1 

B2 82 
Ml WI WI WI 
Vj PI Pl PJ 
M4 M4 M4 M4 
54 r2 54 54· 
MS MS M5 MS 
M', Mf, Mf, M6 
Ll II Ll 

,M!_. M7 01 Dl 
S') SS 5S 5C, 
~H+n MH·f1 f1 f1 

3 4 

fRI. SAT. 

BI ZI 
PI PI 
(;2 C2 
R2 R2 
82 83 
P2 81 
WI P2 
11 !:l 
51 HI 
8S B5 
Gl GI 
84 
51 
M2 
Kl 

K2 
WJ WI 
[I 
G2 
[I 
P3 
M4 
C1 C1 
Al Al 
MI; 
Ll 
01 01 
S5 
fl. 

• ,The le t tel'S in this ,post ass:i.gnment schedulli!~ymbolize 
corrE:lctional office'n;' names. 

WEEK OF: 

S 

SliN. 

l>A rr: 

Zl DAy: 

PI 
C2 ASSIGNMENTS 
R2 
83 1st Tier 
13 
P2 '2nd Tier 
T4 
W2 3rd Tier 
BI 
Gl 4th Tier 

5th Tier 

Control Corr. -
HI 

Dormitory 

Annex 6th Flo 

Annex 7th n. -
C1 rrOnt Gate -
MS 

Office 

81 
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Table 3 

ILLUSTRATIVE TOUR ASSIGmfENT 
3/30 _ 4/5/70 SCHEDULE 

TOUR: 3:45 P.M. - 12 Midnight 

THE CITY OF NEW YORK 
DEPARTMENT OF CORRECTION 

30 31 1 2 

MON. TUES. WED. THURS. 

V2 V2 V2 V2 

13 13 T3 13 
B3 T5 15 " 

T5 

PI M9 M9 M9 

ZJ ZI Zl £3 

C2 C2 BJ £4 
?2 P2 G3 G3 
W2 W2 W2 W2 

HI 83 HI Yl 

C4 C4 C4 C4 

81 B1 H3 , H3 

\ 

3 4 5 

t'RI. SAT. SUN. 

V2 B6 86 

H2 H2 H2 

r5 15 Al 

M9 1.19 £2 

£3 £3 £3 

r4 £4 £4 

G3 G3 03 

YI Yl Yl 

£5 -r5 r5 
C4 C5 CS 

H3 H3 MlO 

-

~. . . 

-



WEEK OF: 

DATE: 

DAY: 

ASSIG ~W: ~~T.§. 

1 st Tier 

-
2nd Tier 

3rd Tier 

4th Tier 

5th Tier 

Control Corr. 

Dormitory 

Ann':!x 6th flo 
-

Annex 7th f J • 

rt-dnt Gate 

Office 
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Table 4 

TOUR ASSISNMENT SCHEDULE ILLUSTRATIVE 

TOUR: 11: 45;'P. M. - 8 :00 3/30 - 4/5/70 

THE CITY OF NEW YORK 
DEPAR111ENT OF CORRECTION 

30 31 1 2 

MON. TL'ES. WED. THURS. 

H2 HZ K3 KJ 

AZ 112 n A2 

86 B6 86 fl 

f.4 G2 12 J2 

£5 ES G2 G2 

Al Al G4 G4 

CS C5 CS 'Jl 

'(l [2 f2 F2 

£2 J2 £2 £:2 

1:3 GS GS G5 

MIO MIO MIO 1.110 

J 

rRi. 

KJ 

A2 

fl 

12 

G2 

G4 

VI 

f2 

M7 

GS 

M) 

A.M. 

4 5 

-
SAT. S't.:N. 

KJ K3 

12 T2 

rl f1 

-
JZ Cl 

-
Tl Tl 

G4 Rl 

"\ 
VI Vi 

f2 S2 

M7 M7 

G5 S4 

tv13 M3 
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aggregated), and current actual TAs's can'be fairly readily translated 
into the indicated categories. 

In Appendix A, we tabulate the results of translating the present 

TAs's into the new typology given in Table 1. We can understand in gene

ral ho", those results "'ere arrived at by referring to the illUStrative 

schedule of Tables 2, 3, and 4. Taking the first post assignment, Tier I, 

for example, "'e see that this post is continuously manned; i.e., a C.O. is 

stationed at Tier 1 during the three tours of each d~ of the "'eek indi

cated. The assignment obviously falls into Category 1.1 of the ne", 
post typology (Table 1). 

Since the tour schedule designates One C.O. for each of three eight-

hour tours, seven days a week, tne Tier 1 pOSl entails 16B (-lx3xBx7) man-hours 

per ",eek, or B760 man-hours per year. If we assume that a C.O; contribute. 

21B eight-hour working days per year (1744 man-hours per annum), it follow. 

that the Tier 1 post requires 5.023 C.O.'s for adequate staffing.
4 

In the same way, we observe that the tour schedule entries in rows 2 

through 5 of Tables 2, 3, and 4 (i.e., for Tiers 2 through 5) have the same 

allocation of men as Tier 1 and also belong to Category 1.1 of the functio~l 
POst tYPology (Table 1). Consequently, each of these additional tier posts calls 

posts, then 

observation 

or year. 5 

for 

the 

and 

5.023 C.O.'s per year. If these were the only Category 1.1 

institution's total manpower requirement for housing area 

supervision would be 5 x 5.023, or 25.115 C.O. 's per week 

o the r coni> ina, ions oft 0 urs and days scale in the s _ f as hi on • Th us , 

the post "Sanitation 1," in'Tables 2, 3, and 4 indicates one C.O. for one 

tour, five days per week and implies, therefore, 5.023 x (lxlx5) / (lx3x1!, 

or 1.196 C.O. 's per "'eek. The entry "Sanitation 2" aSSumes one C.O. for one 

tour, one day per ",eek, implYing 5.023 x (lxIxI) / (lx3x7), or 0 .• 239 C. o. 's 

per week. Since ,these posts are sanitation gang posts, they both belo~ in 

4 

If the Planning factor for the effective annual ",orking days per C.O. 
were changed from 2lB to 225, as contemplated, the formula for the number 
of C.O.'s needed at a continuous, singly-manned post would change acCording-ly from 5.023 to 4.867 C.O. 's per year. ' 

5These tier posts do not exhaust the, 'Category' LA posts for ,he illus-
tr a ted ins titu tion, however, since the, ;rows lab ';l'l.d "Do rmi to ry, .. "Annex 6 th '. 
Fl.,." and "Annex 7th Fl." are also hOUSing observation axeas. 

J, 

I' 
, I 



I: 

Category 1.3 of 

posts belonging 

-10-

the typology (Table 1). Again ,if 

I 3 the total for the 
to Category ., 

in this category would 
be 1.435 C.O.'s per week or 

th~\se were the only 

inf!;tf.tution's staffing 

year. 
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III. DETENTION INSTIT~TION ~urnPOWER 
ALLOCATIONS AND REQUESTS 

The procedure just outlined for the illustrative Tour Assignment 

Schedule can be applied to any institution and any weekly assignment 

schedule. In Appendix A, we compute the results of applying the proce

dure to the assi,gnment schedules of New York City's seven detention 

institutions for two weeks in 1970. The average of these two samples is 

presented in Table 5, which is structured according to the detailed post 

typology of Table 1. Other important measures (the average notal man

power for each post category, the weighted average, standard deviation, 

and average percentage of total manpower allocated to a post category) 

are also included in the tabulation. 6 

Unless stated otherwise, this and all subsequent manpower tables 

show the number of C.O.'s deployed in the various post categories of 

Table 1. As in the example given in Section II, the entries reflect 

the number of men needed on an annual basis .if the weekly post structures 

were indefinitely repeated and if the effective number of annual working 

days per officer were 218. The tabulations ex~lude civilian employees 

and high-ranking correctional staff. Although the averages displayed in 

the tables are based on two weekly samples of actual post assignments 

during 1970, the routine app'lication of the methodology would probably 
7 require a larger sample. Other planning cycles, the degree of manpower 

monitoring desired, and the variability of workload experienced or anti(h

pated might afford a sounder hasis for determining sample size and frequency. 

Table 6 shows the 1970 requests or "ideal" staffing levels determined 

by the wardens and submitted to the Director of Operations in December 1969. 8 

6Since understanding of the methodology discussed in Section IV below 
rests on comprehension of these simple statistical concepts, readers who 
are unfamiliar with statistics should refer to the explanations offered in 
Appendix B. 

7 See Appendix A for detaiJs of the samples. 

SA typical submittal is shown in Appendix C. 

,. 
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Table 5 

INSTITUTIONAL, AVERAGE MANPOWER ALLOCATIONS - 1970 

TOTAL 
* POST AV. Wl'D. STD. AV. % 

cArEGO'ilIEs !M ~ lli ~ ~ m!! M! ALLOCS. ..l:!:.. ~ ~ 
I 76.9 100.0 44.5 87.6 96.2 56.8 192.6 655 126 60 51 

11 13.6 27.0 S.7 4.8 22.1 26.3 24.8 124 22 10 10 
111 49.6 56.0 30.0 67.7 84.6 38.8 163.5 490 100 56 39 
TOTAL 141 184 81 160 203 122 382 1269 ·248 121 100 

POST 
SCBcrnCORIES 

1.1 70.2 94.5 40.2 83.] 85.5 50.2 176;1. 600 US 55 47 
Z 3.S 2.9 2.4 .0 4,0 2.4 ].4 18 3 1 1 
3 ].3 3.6 1.9 4.] 6.7 4.2 13.2 37 8 5 3 

n.l 10.6 11.2 5.7 .6 15.8 1l.2 10.4 65 11 5 5 
z 0 0 0 0 0 0 .9 1 0 0 0 
3 0 0 0 0 0 1.8 1.7 4 1 1 0 
4 2.4 15.8 0 0 5.8 13.3 5.9 43 7 6 4 
5 .6 0 0 4.2 .6 0 5.9 11 3 3 1 

IILl 1.7 0 2.5 5.4 0 0 13.1 23 6 5 2 
Z 2.4 5.1 3.4 3.4 4.6 5.9 7.9 33 6 2 3 
3 13.3 14.0 2.4 15.8 29.8 7.4 21.0.· 104 18 10 ,8 
4 1.2 7.8 1.2 1.5 7.8 2.2 3.3 25 4 3 2 
5 1.2 1.2 1.2 0 1.8 1.2 1.2 8 1 1 1 
6 5.5 4.1 0 6.0 5.3 3.0 7.2 31 6 3 2 
7 17.8 16.1 15.0 13.] 24.] 13.8 46.6 147 29 15 11 
8 1.2 1.2 0 6.5 1.2 1.2 5.1 16 3 3 1 

.9 0 0 1.5 1.2 .9 0 1.2 5 1 1 0 
10 2.4 1.2 1.7 0 3.5 1.7 7.0 17 4 3 1 
11 1.6 1.7 0 0 0 1.2 1.2 6 1 1 0 
12 0 0 0 1,'1 1.2 0 1.2 4 1 1 0 
13 0 1.3 0 1.3 2.3 1.2 1.2 7 1 1 1 
14 .5 .f; 0 0 0 0 0 1 0 0 0 
15 0 .6 1.2 0 1.2 0 4.6 8 2 2 1 
16 0 0 0 1.1 0 0 1.0 2 1 1 0 
17 0 0 0 0 0 0 4.4 4 2 2 0 
18 0 .6 0 7.7 ;6 0 0 9 1 3 0 
19 .9 .6 0 3.6· .3 0 0 5 1 1 Q 
2C 0 0 0 0 0 0 37.6 38 15 17 14 

f" 

" . • For each post category the we1.ghted average manpower is always computed 
by taking the number of C.O.'semployed in that category at an institution 
an~ mUltiplying by the instit~tion's housi~g capacity. These products are 
summed across all the detentio\~ facilities and the result divided by the 
to~al detention hous'ing" capacit~r. The average so computed reflects the wide-

. ly varying sizes of the fa~!l!-~es better than a simple average can. The 
standard ,deviation is a measure of the dispersion of the individual institu
tional manpo~.;er assignments. about the weighte,d, average for all institutipns. 
These statisti~al ,terlns are .explained further" in Appendix B. 

. ",. '. ~: . 

~' 

C 

POST 
CATECORIES BRI -

I 98.B 
11 23.2 

In 52.2 
TorA!. 174 

f POST 
SUBCATECORIES 

~~ : 
1.1 85.4 

2 9.6 
1 3.8 

11.1 
2 

13.9 
0 

3 0 
4 9.4 
5 0 

111.1 0 

m r. 
tr:~ 

I; 

l' i 
'.<' : 

2 5.0 
3 10.5 
4 7.2 
5 0 
6 6.7 
7 14.1 
8 2.4 , 

1.2 
10 
11 

1.4 
1.4 

12 1.2 
13 0 
14 1.0 
15 0 
16 
17 

0 
0 

18 0 
19 0 
20 0 

" 
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Table 6 

INSTITUTI6NAL MANPOWER RE~UESTS _ 1970 

~ ~ torM. g ~ m!! 
wrl). STD. AV. % '~ RE!2I1ESTS AV. P!!:. 9B.B ~ 77.9 143.3 164.5 69.6 164.1 70.1 41.1 ,19.8 29.4 817 ll5 45 90.3 64.3 43.8 292 45 51.6 86.7 97.9 54.3 4j ZO 16 259 169 251 292 

2U.O 644 130 69 189 419 1753 308 39 
108 100 

90.4 65.3 133~0 155.7 2.9 6.2 50.2 ,137.9 718 0 4.1 11.7 ,4.9 118 43 39 5.5 6.5 10.3 4.8 39 5 4 7.7 n.3 2 60 12 7 4 14.6 20.1 9.6 19.1 1.4 4.8 0 
25.1 14.6 117 16 ~: .. " 0 0 5.0 5 6 33.0 3.4 0 0 11 2 2 21.1 1~.9 
21.8 0 58 1 

9·ct--JO.3 17.5 ,24.2 7 14 3 0 0 104 1.2, ___ -' 0 0 18 7 6 0 1 0 0 0 0 3.4 0 0 5.0 5.0 0 7.9 11 ... 
6.7 5.0 , 

5.0 13.4 3 3 1 14.4 8.4 14.7 35.1 45 8 4 14.1 11.8 3 7.2 1.2 7.2 6.0 109 16 9 : 
1.2 1.2 2.4 

4.8 4.3 38 6. ' 
1.2 1.2 5 2 2 21.6 3.4 7.0- 0 7 1 n.6 8.1 58~9, 1 0 28.2 22.4 ,27.6 24.2 12.9 

119 30 24 8 1.2 0 1.4 40.0 169 29 0 1.2 4.8 11 9 . I 0 1.7 1.4 0 0 
11 2 2 1 

, 
1.2 3.4 11.1 1.7 

1.4 6 1 1 1.7 5.3 0 1.4 1.7 0 27 4 1.4 1.4 1'.2 4 1 0 0 1.2 9 1 
4.1 0 

2.4 0 1.2 6 1 0 
1.7 2.4 l.8 2.4 1 1 0 " ,./ 

0 0 1.2 0 14' 2 2 .' 
~ 0 1 3.6 0 0 4.8 0 

2 0 1 0 1.2 0 2.4 0 
2.4 11 2 2 ./ 0 0 1.2 'I 0 0 0 5 1 1 : '. 

0 5.0 0 ., t, ': 

0 0 0 0 5 2 2 : 
0 0 0 , '. 

0 0 0 0 0 0 0 0 0 0 " ! 
0 0 0 0 

. 
" I 0 0 o· 0 0 49.7 50 19 23 is"· 

J, . ~: .. 
':', . 

.':'0":. 

'. 

''',;':\' " 

I , 
i 

>.,T , 

; ,\' .. : . 
, , ., ...... 

, . ,y. 
" 
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The requests in each po~t category purportedly reflect the anticipated 

1970 inmate population, flows of admissions, discharges and transfers, 

rates of security violations, architectural features, inmate characteris

tics and composition, care services, treatment programs, and custodial 

obligations at the individual detention facilities. The entries in Table 

6 are derived from these requests in the same way that liable 5 was con

structed from the Tour Assignment Schedules. 

By subtracting the corresponding entries of Table 5 from Table 6, we 

generate the numbers indicated in Table 7. Each datum represents the 

extent to which the requested manpower would have exceeded the actual 

average 1970 C.O. allocation at each institution and post category if the 

wardens' requests had been filled as submitted. The weighted average 

difference between these "ideal" requests and actual allocations, as well 

as the standard deviation or dispersion of the differences about the 

Department-wide averages are listed in the last two columns of Table 7. 

This table, and particularly the last two columns, provides the founda

tion for the computations described in the next section. 
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Table 7 

DIFFERENCES BETWEEN 1970 REQUESTS 
AND AVERAGE ALLOCATIONS 

YOST DETENTION INSTITUTION -CAl'EGORIES 
~ !!! WTD. BRQ ~ ~ I * g,~! ~ AV. 

II 
21.90 -2.10 33.40 55.70 68.35 

IU 
9.65 43.10 35.55 15.05 

'2.80 -28.50 8.94 
2.60 7.30 ,.J.05,~ 19.05 TOTAL 34.)5 21.60 19.00 ,13 . .35 21.93 

34.15 7S.lS 90.55 89.75 89.00 
~5.5S 47.40 ~9.69 66.40 37.95 

POST 60.56 

SWCAiiCORIES 
1.1 15.25 

2 -4.05 25.10 49.75 70.20 6.10 .00 3.80 .00 
.00 -38.15 2.69 1 .55 1.90 4.60 

.15 9.)0 1.55 2.15 0.00 -1.90 ).50 8.15 4.14 11.1 ).55 
2 3.45 14.45 9.00 3.)5 .ao 1.40 4.80 .00 

13.95 4.20 5.5) 3 .00 ,.00 )).00 ).40 .00 4.15 1.98 4 .00 .00 7.00 5.30 12.90 9.00 
20.00 -1.70 6.32 5 -.60 4.55 4.25 .00 .00 -2.95 -.60 18.)0 10.80 

.00 -S.8S -2.65 III. 1 -1.70 
2 .00 .90 -,5.40 2.60 -.OS .00 .00 -S.lS ) 1.65 ). )) -2.54 

-2.80 .40 .45 -.90 5.50 4 6.00 -l.10 5.35 2.66 
6.00 -.60 .00 5.7S 

6.70 -9.15 -2.07 5 -1.20 .00 -1. 75 2.60 1.05 6 .Clo 2.40 1.25 -.60 
7 

1.20 17.55 ,3.40 1.00 
.00 -1.20 -.47 

-3.70 8.)0 5.10 
8 12.15 7.40 14.35 -.10 

S1. 70 24.76 
9 

1.20 .00 .00 -5.10 -.85 -6.60 .)1 
1.20 .00 -1.20 .00 -:25 10 -1.00 

.25 .20 -.85 .00 
-.61 

11 .00 1. 70 11.80 -1.80 
.20 .06 

12 
-.15 -.)0 1. 70 .00 .00 -1.65 .00 
1.20 .00 1.40 .20 .00 13 .00 .10 1.20 .25 
.00 2.8~ .00 .00 .00 .31 14 .40 .10 

15 
.50 -.60 .00 1.20 

2.60 1.20 1.18 
.00 3.00 -1.20 

.00 .00 .00 .05 16 .00 ).60 
17 

.00 1.20 .00 1.30 
.00 -2.20 .17 

.00 .00 .00 
18 .00 .00 .00 .00 

.20 .37 
19 

.00 -.60 .00 -7.65 
.00 .60 .23 

-.85 -.60 -.60 .00 .00 20 .00 -3.60 -.25 -.82 
.00 .00 .00 .00 .00 -.50 .00 .00 .00 12.10 4.67 

* Each entry rep resents 1970 vardens' re . 
quests minus 1970 .I average allocati ons. 

STD. 
~ 

36.50 
14.80 
16.91 
25.&9 

39.06 
).72 
3.52 

5.45 
2.19 

13.49 
5.64 
2.S8 

2.80 
2.40 
6.52 
3.13 
1.29 

22.40 
8.69 
2.04 
.61 

4.98 
.82 
.58 

It. 24 
.57 

2.14 
.60 
.28 

2.87 
1. )J 
5.57 

f 
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IV. DETECTING WIDE VARIATIONS IN INSTITUTIONAL POST StrAFFING 

At present, there do not exist mathematical relationships that show 

how manning levels at specific posts vary with changes in inmate popula

tion, inmate flows, and other variables. Nor do we have reliable pre

dictive instruments for estimating the levels of such variables in the 

future. We nevertheless can still construct a quantitative scheme for 

identHying manpower allocations that may appear to be unusual departures 

from present averages for each post category in the City's seven deten-

tion facilities. 
The large shifts in manpower that are highlighted by such a scheme 

can be real (as are those resulting from redeployment of C.O.'s at the 

detention facilities) or proposed (as are those that would ensue from 

simple approval and implementation of wardens' requests for more men). 

The scheme described here shows changes that often appear to be either 

too conservative (relative understaffing) or too liberal (relative over

staffing). Once revealed, such statistical anomalies can point the way 

to further investigation, justification, or correction of the deviant 

staffing levels. 
As indicated in the preceding section, the two statistical measures 

of weighted average and standard deviation form the basis for this 
. 9 

straightforward manpower assessment scheme. The data analyzed consist 

of weekl.,y samples of actual institutional manpower assignments, and either 

the proposed manning in the next period (the wardens' requests) or the 

actual manning in the current period. The following steps (the first 

six of'which were discussed in the preceding section) are then under-.( 

taken for each institution. 

(1) Actual weekly Tour Assignment Schedules up to the most 

recent week are obtained and translated into the new 

post typology of Table 1 (see Appendix A). 

9 See Appendix B. A weighted average is employed to reflect the dif-
ferent capacities of the seven detention institutions cO'rlsidered in the ' 
analysis;' other measures of centrality (and dispersion) could also be used. 

.,. 

;.,.-<,' 

(2) 

(3) 

(4) 
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For each post type in the typology, the translated man-

power allocations are averaged over 

k 

the number of samples 

ta en to form a t hI f , a e o. average allocations ( 
Manpower data 0 i h se,e Table 5). 

net er the proposed allocations for the 

next period or the actual allocations in the most recently 

translated into the new monitored week are <;)D i:a..ined and 
~ 

post typology (see Table"fj) .. 

Manning changes are computed for each post type and 

institution by subtracting th e corresponding results of 

step (2) from step (3)' i e b , .• , y subtracting average actual 

recent actual allocations past allocations from requeats or 

(see Table 7). 

J5r'<?or each post type, the weighted average manning change 

(see column 8 of Table 

the standard deviation of the 

is 

(6) 

(7) 

(8) 

(9) 

computed across all institutions 7) .10 

ch manning 
anges is computed (see column 9 of Table 7).11 

For each post type, 

A threshold level f 11 . 0 a owable va.riability is assigned for 

each pose type; this is established 

based on the' standard deviation 

either arbitrarily or 

of the historical manning 

post category and the computed most changes in each 

sample standard 

7). 

, recent 

deviations (i e th"\ i • ., .CI~" e n column 9 of Table 

With respect to this variability threshold and th 
change data derived i e manpower 
h' n step (4), each institutional manpower 

c ange is inspected to determine if it Ii i b es n the range 

verage change (column 8, Table 7) racketed by the weighted a 

plus or minus the variability threshold. ' 

A decision rule is assumed from which the manpower changes 

within, or above the b. racketed 
~. 

that lie below , region are 

10 . That is, for each post t change at each institution b t~:efof the ~YPology, we mUltiply the manning 
suIts are summed across all rnstitu~~!lity ~ housing capacity. These re
capacity of all institutions conside

n 
d

S ~a divided by the total housing 
lL re • 
-rhat is, for each post t institution from the weighted ype we subtra)~t the manning change at each 

(5). These differences are e a~erage manning change determined in step 
the results a'g?, summed across a~~lsi~:~~~ !~ultiplied by thems'e'lves) and 
sum is divided by one less than th u ons considered. Finally, this 
~he) square root of the res It i e number of institutions considered and 

u s taken. ' 
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either accepted (i.e., left unaltered), or rejected and 

assigned some new, adjusted value. 

(10) The institutional manpower allocations stemming from the 

application of the decision rule are either allowed to 

stand or further alterations are made based on additional 

field data, supportive arguments from the wardens, or 

other factors (emergencies, etc.). 

The results of carrying out steps (1) through (6), as described in 

Section III, are shown in Table 7, which is a summary of manning changes 

by post type and institution. Before completing and illustrating the 

remaining steps of the manpower assessment scheme, it is useful to recast 

Table 7 so that the departure of each institutional manning change from 

the weighted average is made explicit for each post type. Table 8 does 

this by indicating the number of standard deviations above ( + sign ) or , 12 

below ( _ sign) the weighted average that each manning change represents. 

This table will be helpful in understanding the concept of variability 

threshold and the decision rules discussed in Section V. 

12 The entries in Table 8 are computed by taking the corresponding en-
tries of Table 7, subtracti,ng the weighted average, and dividing the res'ult 
by the standard deviation noted in colUmns 8 and 9, respectively, of the 

same row as the entry in Table 7. 
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Table 8 

DEVIATIONS OF }Wu~NING CHANGES FROM THE 

POST 
CATEGORIES 

I 
11 

III 
tOTAL 

POST 
stJBCATECORIES 

1 .• 1 
2 
3 

II.1 
~ 
3 
4 
5 

III.1 
2 
3 
4 
5 
6' 
7 
8 

.9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

* 

m 
.4 

-1.7 
.7 

-.6 

.3 
1.1 

-1.0 

"".4 
-.9 
-,.5 
-.1 
.8 

.3 

.0 
-.1: 
1.S 
-.6 

-1.1 
-.5 

.9 
1., 
-.2 
-.S 
1.5 

-LO 
.8 

-.1 
:-.6 
-.8 
.3 

-.3 
-.8 

!!! 
-1.4 
1.4 
1.2 
1.2 

-.2 
-.6 
-.6 

-.4 
-.3 
2.0 

-1.0 
1.0 

.9 
-1.1 

.4 
-.6 

.4 
-.-3 
1.4 
.3 

-.1 
.0 ' 

-.7 
-.S 
1.3 

-1.1 
1.3 
1.4 
-.8 

.1 
-.1 
-.8 

BRq ~ 

1.1 1.2 
4.1 -1.2 
.7 -.2 

6.0 -.2 

.6 1.2 

.4. - •. 6 
~1 .S 

1.6 .6 
1.3 -.9 
-.2 -.5 

.4 -.3 
1.0 -.1 

1.2 -1.0 
-.4 .3 
1.2 .1 
-.4 ,1.4 

.4 2.2 
-1.0 -1.1 

.8 1.6 

.3 -2.2 

.3 .2 

.3 2.4 
1.8 -.3 
-.5 -.4 . 

-1.0 -.6 
-.1 2.0 
-.6 -.1 
-.6 1.6 
-.8 -.8 

.3 -2.4 

.4 -2.3 
-.8 -.8 

MAN 

-.5 
-2.1 
-1.3 
-3.9 

1.7 
-.S 

-1.7 

-.4 
-~9 
-.5 

-1.1 
.8 

.9 
-.9 
1.1 

-1.0 
-.1 
-.7 

.• 0 
-.3 

-1.5 
-.,tt 
1.4 
1.5 
-.9 
-:".1 
1.6 
-.6 
-.8 

.1 
;'~ 

-.8 . 

AVERAGE* 

QNS 

1.7 
1.5 
-.5 
2.7 

-.1 
1.9 
-.2 

I.S 
-.9 
1.0 

-1.2 
1.0 

.. 9 
-1.5 
1.3 

.4 

.4, 
-.9 
-.1 

.3 
-.1 

.0 
-.,1 
-.5 
1.~ 
-.1 
-.1 
-.6 
-.8 

.3 

.4 
-.8 

-.1 
.2 
.0 
.2 

-1.0 
-.2 
1.1 

-.2 
1.0 
-.6 
1.3 

-1.2 

-.9 
1.2 

-1.1 
-.1 
-.6 
1.2 
-.8 

.2 

.2 
'-.3 
-.3 
-.S 

.0 
. -.1 
-1.1 

-:.3 
1.3 

.3 

.4 
1.3 

·The entries of this tabl 
of Table 6, subtracting the'We~g~~:dcolllPuted by taking the corresponding entries 
standard deviation noted in c 1 average, and dividing the result by the 
the entry in Table 6. 0 umns 9 and 10,' respectively, f-o the same row as 

t 
I , 
I 
I 

I 
I 
! 
! 
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V. SOME DECISION RULES 

The results of applying steps (I) through (6) to actual manpower 

assignment data and wardens' requests are shown in Table 8. Devia

tions of the institutional manning changes from the weighted average 

for each post type are shown as either a fraction or a multiple of the 

average variation (standard deviation) in manning change for that post. 

In order to draw attention to the more deviant manning changes, the data 

of Table 8 are abstracted in Table 9, which indicates only those entries 

of Table 8 that are significant multiples of the corresponding standard 

deviation. Thus, the multiple plus and minus signs of Table 9 denote 

institutional p06~ staffing changes that arLO approximately 1, 1.5, and 2 

standard deviations above ( + ) or below ( - ) the weighted average. 

Extreme manning variations are represented by circled plus and minus 

signs according to whether the changes are relatively very high ( e ) or 

very low ( 9). These serve to alert the decision-maker to gross depar

tures from the historical average manning and to pinpoint the post type 

and institution where the departures arise. 

Besi.des highlighting manning variations, Tables 8 and 9 also provide 

the data for executing several a110cational decision rules. For example, 

if thresholds are set on tolerable manning variability in each post type, 

changes can be accepted that do not violate the prescribed limits. Those 

that, fall outside the acceptable range can be adjusted to values within 

the range, or to values that remain outside, but which are defensible on 

grounds of extraordinary circumstancB, or some other such justification. 
f-
In order to make these notions more concrete, we proceed here to 

describe four decision rules and compute their consequent institutional 

manpower allocations. Additional data that might ordinarily be solicited 

from the wardens to justify extreme staffing changes will not be considered. 

Though rules can be devised arbitrarily, those we discuss here are intui

tively appealing and computationally simple. 

The four decision rules, which illustrate and complete steps (7) through 

(10) of the scheme described in Section IV, will be referred to as the ",Libera1 

-21~ 

Table 9 

SUMMARy OF DISPARATE MANNING INCREASES 

POST 
CATEGOlUES 

I 
II 

III 
TOTAL 

POST 
SUBCAIiGOlUES 

1.1 
2 
3 

II.l 
2 
3 
4 
5 

II!.l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

BU -

+ 

+ 

+ 
+t+ 

++ 

+ 

1 std. dev. 
1. 5 std. devs. 
2 std. devs. 

~ 

-f+ 

+ 
+ 

+ 

+ 

++ 

++ 

++ 
++ 

DETENTION INS~ITUTION 
BRQ. 

+ 
$ 

$ 

++ 
+r 

+ 

+ 

+ 

+ 

+++ 

WOM -
+ 

+ 

-' 

++ 
+H-

+l-
e 

~ 

+++ 

e 
e 

MAN 
~ 

e 

++ 

+ 

+ 

+ 

- ~ approx.-l std. dev. 
+ == approx. 

-++ = approx. 
+++ .. approx. 

$ - greater than 2 s teL 'clevs. e 
= approx.-l.5 std. devs. 
= approx.-2 std. devs. 
= less than -2 std. devs. 

QNS ~ 
-f+ 
-f+ 

$ 

-H+ 

+ 

++-
+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 

+ 

+t 

i , 
I 
j 

I 

I 
j 
t 

1 
I 
I 

, 
! 

I 
! ; 
), 

l' 

i 
~! 
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Rule fl (LR), "Conservative Rule" (CR), "Maximum Rule" (MAX), and "Hinimum 

Rule" (MIN). The first two rules utilize the average and variability data 

or Table 1, while the last two ignore these statistics and employ only 

the average actual allocations-and-requests data of Tables 5 and 6. 

The LR is best understood by re'ferring to Fig.!. Three regions, 

LOW, HIGH, and OK, are identified in the figure, corresponding to manning 

changes (Le., the requests minus average allocations shown in Table 7) 

which are: (1) less than the average Departmental change minus some multi

ple of the average variation in manning change (the standard deviation); 

(2) greater than the average Departmental change pZus some multiple of the 

standard deviation, and (3) between these two regions. As is obvious from 

Table 7, these 'cegions are generally different for different post types, 

(see columns 8 and 9 of Table 7). 

Accordingly, theLR assigns manpower as follows: 

(1) If an institution's manpower change for a particular post 

type (see Table 7) falls into the OK region corresponding 

to that post, then its request for additional men is accepted. 

(2) If a1'). institution's manpower change for a particular post 

type falls into the HIGH region, then its request for 

additional men is diminished to correspond with the upper 

limit of the OK region. Thus,' the post request is s~t 

equal to the institution's average actual allocation (Table 

6) plus the weighted average manning change for that post 

,~ 

(3) 

13 (column 8 of Table 7) plus some preassigned multiple of 

the standard deviation in manning change for that post (column 

9 of Table 7). 

If an instituti.on's manpower change for. a particular post 

type falls into the LOW region (as could happen if a warden 

underestimated his needs), then its request for additional men 

13 . The entries of Table 8 are computed by taking the corresponding en-
tries of Table 7, subtracting the weighted average, and dividing the result 
by the standard deviation noted in columns 8 and 9, respectively, of the 
sat.\e row as -'the entry in Table 7. 
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Manning variability regions)~ 

LOW 
OK 
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Manning changes 

Adjusted allocation 
LR decision rule 

Adjusted allocation 
CR. deciSion rule 

The borders of th 1 
~ e t1ree regions are d f' 
w~xt an~ by equations (12) through (14) f Ae lne~ in the accompanying 
t ree ~lfferent, illustrative mannin ch~ ppendlx D. The dots represent 
they mlght occur for a fixed multi 1 g f nges and the regions in which 
deviation (c.f. equations (15) of AP e °d' the manning change standard 

ppen ix D). 

Fig. 1. Illustrations of two deCiSion rules 
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is increased to correspond with the lower limit of the 

OK region. Thus, the post request is set equal to the 

institution's average allocation (Table 6) plus the 

weighted average manning change for that post (column 8 

of Table 7) minus some preassigned multiple of the stan

dard in manning change for that post (column 9 of Table 

7). In any case, the resultant manpower cannot be less 

than zerQ, 

The C~is identical to the LR except in the treatment of part (3). 

In this case, wardens may be as conservative as they wish in post staffing, 

(i.e., even to the extent of underestimating their needs). Thus, the CR 

rule does not increase the very conservative requests, so that the result

ing manning change lies at the lower limit of the OK region, as in the LR 

rule; that is, the relatively conservative staffing is allowed to be any

where between zero men and that corresponding to the lower bound of the 

OK region. Accordi~gly, the CR rule can be summarized as follows: 

0,) Same as LR, step (1). 

(2) Same as LR, step (2). 

(3) tf an institution's manpower change for a particular post 

type falls into the LOW region, then its manpower request 

is not increased or modified, even if the resulting manning 

is zero. 

'.CheMAX and MIN rules differ from the LR and CR in that averages and 

standard deviations in manning change are ignored. The stra,ightforward 

MAX and NIN rules present, in effect, benchmarks on manning l~vels based :: 
on two different philosophies: (1) wardens are the most knowledgeable 

about institutional problems and submit requests that strictly reflect 

actual and anticipated needs; (2) wardens, whenever they can, will request 

additional men, even if not firmly rooted to institutional need, and there

fore should continue with manpower levels that lie somewhere between what 

they request and the average with which they have been able to function 

in the past. 

The MAX and ~N rules require only simple comparisons of the alloca

tions~and-requests data of Tables 3 and 4. The two rules can be e~pressed 

ij 

as follows. MAX rule: 

(1) 

(2) 

MIN rule: 

(1) 

(2) 

For each institut1'on and post t p h 
Y e, t e average actual 

manpower allocations (T 
able 5) and requests (Table 6) 

are compared. 

The larger of th 
ese two quantities is the 

manpower Cilllotted. 

Same as ff/l,;X" step (1). 

The smaller of the corresponding 
average allocations and requests is allotted. 

As discussed in the next section and d 
CR assigns manpower on a d emonstrated in Appendix D, the 

non- ecreasing b 
factor is prog . asis as the variability threshol.d 

. ress~vely increased. Th 
th h is is true of the LR also res old factor exceeds the once the 

value for which re ' 
the LOW region. Thus th quests no longer occur in 

, e manpower levels that 
rules can be used to b k result from the MAX and MIN 

rac et those of the LR d 
accomplished Simply b 1 an CR algorithms. This is 

y se ecting values for th .. 
the total manpower est' t d " e threshold factor such that 

~ma e by either th CD 
of MAX nor falls bel h . e ~or LR neither exceeds that 

ow t at of MIN. 

In the next section, We pr.escnt 
from th the manpower allocations that 

ese decision rules. Though the rul result 
th' ,es have been carefully ~s section, the reader; may wish to stated in 
mathematical descripti ,.,,' consult App,endix D, where a simple 

.. on 1S provided t f 
data elements used. 0 urther clarify the rules and the 

I) 

// 

I 

i 
1 
I 
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I 
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VI. DECISION RULE APPLICATIONS AND 
RESULTANT MANPOWER ESTIMATES 

Ii 

ln clonjunction with Tables 5, 6, and 7, the'four rules described 

in Sectiotl V determine the institutional manpower levels for each post 

covered by the typology of Table 1. The resulting total allocations are 

.summarized in this section and are disaggregated by post category, insti

tution, and decision rule in Tables E-l through E-18 in Appendix E. 

By successively assigning variability threshold factors (see Equation 

(15) of ~ppendi~ p) to the manning change standard deviations in column 9 

of Table 7, we can compute the manpower levels implied by the LR and CR 

decision rules. The fil:st set of tables in Appendix E, Tables E-l, E-3, 

E-5, and E-7, give the results of consecutively fixing the threshold factor 

at 0.5,1.0,1.5, and 2.0, respectively, an.d applying the LR decision rule 

de.fined in Section V and in Equations (lOa~ b, and c) of Appendix D. The 

intervening tables, p-2, E-4, E-6, and E-8, indicate which of the warden's 

requests resulted in manning changes that £ell into the HIGH (+) and LOW (-) 

ranges and which were subsequently adjusted according to the LR decision rule. 

Tables E-9 through E-16 are analogous to Tables E-l through E-8 (see·· 

~ppendix E), the difference being that the former are generated through the 

CR de cis ion rule·' (s ee Sec ti on V and Equations (lOa, b, and 0)0 f App endix D). 

In both cases, we see that, as the variability factOl: increases, the occur

rence of plus and minus signs in Tables E-2, E-4, E-6, E-8 and E-10, E-12, 

£-14, E-16 diminishes .14 This is to be E~xpected, since increasing the 

variability threshold fa~tor permits more latitude in manning change for 

each ~ost type.. As Equations (12) through (14) of Appendix D indicate, and as 

is obvious from the definitions of the LR and CR assignment algorithms, 

E!nlarging the variability factor resu1tH in expanding the OK regions cor

responding to each post type. Consequently, as we alloW the variability fac

tor to increase,.any plus or minus signs that remain in Tables E-2, E-4, E-6, 

E-8 and E-10, E-12, E-14, E-16 earmark institutions and posts that should 

be further scrutinized be,fore final manpower commitments are made. In Tahle 

l4
S
imilarly, as the factor increases, the number of men allocated ac!cord

inS to the CR either grows or stay.s at the last highest level. This is t;rue 
also of the LR scheme once the threshold variability factor exceeds the value 

for which no requests remain in the LOW region. 
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E-8, for example, the Women's House is identified 
levels that are relatively as proposing manning 

high in the c ' cessing t onun1ss.ary, clinic, and mail pro-
ca egories, and low in the laundry, bakery, and relief categories. 

variability 

are summarized in Tables E-17 d 

The results of the two decision rules that do not involve 

measures, i.e., the MAX d an MIN, 

Appendix E. By applying the MAX and MIN r 1 " (d ' an E-18 of 
in Equations (8) u es efined 1n Section V and 

and (9) of Appendix D) to Tables 5 and 6' ' 

the manpower allocations in Tables E-17 d ' we arr1ve at 
bet's are put i t b an E-18, respectively These num-

n 0 etter perspect' h • and CR 1 1ve wen compared with those of the LR 
ru es. A synopsis of the total all' \ 

bility threshold f ocat10ns by decision scheme varia-
actor, and institution is presented ' , 

Certain features of Table 10 111 Table 10. 
rules 0 are manifestations of the four deC1'sion 

• ne such feature is th f threshold f at or any institution a d fi actor, the manpower n xed variability 
assigned in the CR 

or equal to that corresponding rule is always less than 
to the LR rule. Th 

the MIN and MAX rules e same statemenE holds for 
,respectively. Moreover, 

exceeds a certain positi 1 once the variability factor 
ve va ue, results of LR d 

to a constant value and al b an CR individually converge 
of so ecome equal to each other 

the CR algorithm never decrease • Whereas the results' 
is not true of the LR rule. as the variability factor increases, this 

As demons trated in Appendix D '., " , the features f T bl 
are inherent in the four decision . 0 a e 10 just described 
that is ad i schemes. 'One important aspect f 

.. vent tious rather than inh' 0 Table 10 
MIN and MAX 1 erent 1S that the results produced by 

. ru es are respectively 1 the CR It i h ess and greater than those of the LR and 
• . s s own in Appendix D that 1 1 the M~N rule does not provide 

ca ower boundary on the LR an ana1yti-
1 and CR manpower. estimates; nor does the 

ru e give an upper boundary. MAX The MIN and MAX 1 tion as be hm ks . ru es can nevertheless func-
nc ar on total staffin tivit g. Thus, in performing manpower sensi-

y analyses (as in Table 10) 
old can be selected such that th~ sequential values of the variability thresh-

CR algorithms total staffing derived from the LR d/ 
neither exceeds that f' h an or 

the MIN rule. In thi 0 t e MAX rule nor falls below that of 
s way, the mathematically b a stract notions of variabi1-

/; 
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ity threshold and threshold factor can be 'linked to two intuitively 

appealing limits on manpower. 

The total allocations displayed in Table 10 are put in better 

perspective when compared with recent manning levels. In 1970, the cor

rectional officer quota for all seven detention institutions was about 

1464. 15 The corresponding total 1970 requests (submitted by the wardens 

at the end of 1969) is 1753. Thus, the quota was 323 officers above the 

total allocation derived from the MIN rule, 65 below the CR rule, and 

204 below the LR rule estimates, with the variability threshold set at 

only half the manning change standard deviation for each post category. 
, 

Similarly, the requested manpower is found to be 129 below the total 

allocation reSUlting from application of the MAX rule. However, only for 

high levels of the variability threshold factor (2.0+ for CR and 2.0 for 

LR) do the CR and LR estimates reach the wardens' total request. 

In order to appreciate the budgetary significance of these correctional 

manpower totals, we note that the Department's entire 1969-1970 expense 

budget was $61.2 million. Approximately $13.1 million of that amount was 

budgeted for salaries and benefits to the correctional officer staff of the 

seven detention facilities. 16 To understand the financial impact implied 

by the differences between the quotas, requests, and estimates just described, 

the reader should realize that the average annual cost in salary and benefits 

for one correctional officer ,then was about $13,000. 

l5As with all the manpower data in this document, these officer figures 
do not include the ranks of captain and above. 

16 The budget figures include the Women's House, but are pro-rated on 
the basis of the ratio of the detention to tctal inmate census at the Women's 
House, i.e., about 60 percent. 
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VII. CONCLUSIONS 

Few arguments for correctional manning are defensi.ble on the basis 

of custodial needs alone. The success of a prison's operation is collectively 

determined by its diagnostic facilities, treatment programs, care services, 

and custodial functions, all of which place heavy demands on prison person

nel. 

The historical emphasis on security, andi ts influence on the recrui t

ment, selection, training, and deployment of correctional officers is not 

difficult to comprehend. Custodial responsibility is mandated by law, and 

escape has always been interpreted as prima faaie evidence of agency 

negligence. Consequently, the first order of business in corrections has 

been to hold the prisoner. The concern that the inmate emerge from the 

prison neither physically nor psychologically worse than he was when he 

entered has never been the dominant consideratio\..1. 

Until agency goals are sharply focused, and until correctional activi

ties are clearly related to those goals, no rigorous assessment of staffing 

demands and usage can be achieved. Nevertheless, there is no doubt that 

substantial gains can be achieved in the efficiency of the present correction

.al operation. Significant improvements could be made simply by establishing 

uniform institutional post definitions and correctional officer performance 

standards, by regularly monitoring manpower deployments in each facility, 

by routinely challenging deviant practices, and by applying timely and equit

able corrective measures. The question would remain, nevertheless, whether 

such eff,iciencies were positively correlated with the proper goals of correc

tions /-' 

The methodology presented in this Report offers one approach to the 

problem of assessing correctional officer requirements. The scheme capital

izes on tile operational similarities of correctional institutions, particu

larly in the areas of inmate observation, supervision, escorting, and pro

cessing. The simple mathematical technique we have ~eveloped employs data 
1/' 

~n actual manpower usage and thereby achieves a degree of objectivity not 

found in the present practice of relying almost completely 011 wardens' judg

ments. The scheme can be an aid to staffing decisions insofar as it draws 

the administrator's attention tODJ.:lnpower allocations that appear deviant --

':.1 

11 

r, 

". .' . 
-.It, 

'."il' 

::.. .,' 
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either too liber 1 
a or too conservative -- ~ith res ec r 

average practice. Once d t t d P . to the Department-wide 
e ec e , these statisti 11 

point the way to 'further i i . ca Y anomalous situations 
, nvest gation justifiti 

deviant staffing level R" ' ca on, or cort'~ctj.on of the 
s. easonable adjustm t d \) 

then follow subject a1 en s an . compromises should 

1 
' ways to budgetary constraints and 

goa s and priorities. Departmental 

The approach we h ave introduced com 1 
scheduli p ements the Department's current 

ng practices and does not ne . 
h ceSSl.tate any sweeping Ot' disruptive 

c anges in record-keeping or other administrative f . 
the comparisons withi d ,.. unctions. In drawing 

n an among the sever 1 
consistent post typology' d i a correctional facilities, a 

l.S ev sed to supplement th d h I 

Schedules now employed f i~ e a oa Tour Assignment 
or ass 6ning manpower at the 

The new typology consists f th sep~rate institutions. 
o ree primary and t 

categories each' wenty-eight sec'ondary 
, encompassl.ng some of the Cu d 

tati sto ial, care, and rehabili-
ve aspects of corrections A' 'f 

• more comprehensive typol i 
in Appendix I should th D ogy s provided 

, e epartment wish to und t k 
collection and more refined analysis. 17 er a e additional data 

In order to refine and f h 
urt er tailor the typology to the 

needs, the suggested Department's 
typology has to be thoroughly reviewed 

tive users: wardens d by all prospec-
, eputy wardens, and central De t 

Cons h par ment management. 
ensus s ould be sought on appropriate 

d h post categories, their definitions 
an t eir correspondence with, terminology , 
As now employed in the Tour 

signment Schedules. T 
o increase the effectiveness of 

further, reporting practices should the typology even 
be standardized and nominal or 

post titles should be clearly if vague 
spec ied and dis aggregated by the actual 

tasks and locations involved Such 
the quality of th • measures could improve significantly 

th lid 
e manpower data derived from the tour schedules and 

e va ity of the mathematical assi ' thereby, 

The fact that wardens' SUbjectiV:n;:;~:::eme :nd manpower estimates. 
are s an supporting arguments 
e' still required by the scheme proposed here identifies both an ad van-

age and a possible weakness of the approach. 
k Although wardens are mos t 
nowledgeable on day-to-day i 

nstitutional problems, they mayor may no~ .. , 
submit manpower h "> 

requests t at strictly reflect actual and antiCipated 

17 
A post survey ~isplay h 

York City-Ra d I' proigram as also been developed by The New n nstl.tute to aid n 1 i 
will be furnished upon request. ana ys s of refined typology data and 
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needs. A gaming situation may exist, or be perceived to exist among 

wardens, central administrators of the Department, and the City's Bureau 

of the Budget. Thus, wardens may act according to the assumption that 

"the wheel that squeaks gets the oil,1I tempered, of course, by the threat 

and consequences of possible Departmental investigation. The Department's 

top management may operate similarly vis-a-vis the Bureau of the Budget. 

There could also be some measure of collusion among the wardens to inflate 

officer requirements on a pro-rata basis, which could simultaneously lower 

the risk of investigation and penalty to all participants. 

Such competitive situations are not unique to Corrections; they are 

typical of many decentralized organizations. The problem transcends 

difficulties in information exchange between individual institutions and 

central management, although this is often a significant factor, too. In 

addition, there are complexities of a socio-psychological origin to contend 

with; the desi1:e. for power and prestige, opposing views of correctional 

goals, etc. All stich factors can contribute to manipulation of information 

and to a tendency to improve the competitive stance of one contending 

party against the other. 

Such problems cannot be entirely eliminateJ, but their. effects may be 

reduced by judicious app~ication of the approach described here: e.g., 

varying the decision rules and keeping them secret, making unannounced 

inspections of manpower usage, providing positive incentives for accurate 

reporting, being equitable and responsive, etc. Or, other more objective 

assessment schemes might be developed. For example, there could be an 

,attempt to establish performance criteri.:.; for all post activities and to 

relate p:toductivity measures to factors'such as inmate population and type, 

tr~msJ;er rate, number of assigned officers, etc. For post categories that 

presently drain significant portions of the officer staff, systematic 

analyses could be conducted'to'determine better manpower allocations under 
r ", 

different resource constraints. If such an approach did not work ,other 

measures for manpower need (e.g., officer overtime) could be developed 

and related via regression techniques to observable influences such as 

inmate population and transfer rates, officer sick-leave, housing capa

city, security exigencies and incident rates, number of housing floors, 

etc. 

As the reader might expect, no such alternative approach is devoid 

of difficulties and pitfalls. The application of systems analysis 
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requires clearly formulate.d agency goals. Th 1 
, e goa s must be of ff" scope, moreover so th t .' b ' . su l.Cl.ent 

, a su optl.mal or myo " 1" 
both th t h ' . Pl.C po l.Cl.es are avoided. In 

e ec nl.que proposed here and in the 
tive instruments must . regression approach, predic-

be devised t o est~mate future 1 1 f 
as officer sick-leave and ' eve s 0 such factors 

l.nmate population (which alone impli d 
cidivism prediction--as es goo re-

yet unachieved). It is well k 
instruments constructed f h' . nown, however, that 

rom l.storl.cal data can lead to 
if changes occur in D poor forecasts 
cl'" epartmental policy, inmate composition "polit' 1 

l.mate, correctional personnel or oth' ' l.ca 
Despite such obstacles the te h' , d er crl.minal justice agencies. 

, c nl.que eveloped h 
st€P toward ' ere can serve as a first 

l.mproving future manpower 1 
services to incarcerated ' l.ndividuals. 

a location deciSions and , thereby, 

I 
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Appendix A 

INSTITUTIONAL MANPOWER ASSIGNMENT SAMPLES WITH 
RATES OF ACTUAL AND PROPOSED USAGE - 1970 

,e.' ;:. 

r • 

I , 
, I 
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The tables in this appendix sunnnarize the results of applying the 

procedure described in Section II to ilctual New York City Department 

of Correction Tour Assignment Schedules. Two assignment rosters were 

obtained from each detention institution that showed the actual alloca

tions made during the first week of April and the last week of July 

1970. These assignment schedules were corrected at the individual 

inst:j.tutions to reflect changes in mantling brought about by exigencies 

that occurred after the schedules were submitted. 18 As stated earlier. 

these samples of actual weekly post assignments at each of the seven 
, \ 

detention institutions exclude civilian employees and high-ranking 

correctional staff. It should also be noted that the routine (rather 

than simply experimental) application of this methodology would probably 

'need to be based on more than two weekly samples per year. 

As discussed in Section II, the manning data derived in the tables 

assume that each C.O.provides 218 eight-hour working days per year.19 

In addition. since, the Department does not use a consistent post typology, 
" 

the tables are formed according to the typology given in Table 1 above. 

In order to resolve ambiguities that arose in interpreting some post 
, 20 

assignments appearing in the institutional Tour Assignment Schedules 

(e.g •• a correctional officer stationed in a corridor who performs 

observation arid also inspects mail), we classified posts according to the 

primary role in which the post officers were erigage,d. When pos ts were 

split and the proportions of time performing separate tasks were known, 

these were reconciled in constructing the following manpower allocation 

tables. 

Tables A-2 and A-3 show the percentages of correctional staff at each 

institution allocated to and requested for each of the twenty-eight p'ost 

categories. The ~verage percentage allocations (rates of manpower usage) 

18Such exigencies as transfers of inmates to hospitals, transfers to 
courts to comply with writs, officer sickness, etc., cannot be anticipated 
exactly during scheduling since the schedules are prepared several days in 
advance of the week fot' which they apply. 

19proposed changes in the staffing planning factors make the assumption 
of 225 annual working days per officer. 

~, 20These tour schedules or duty rosters are the NYC Department of 
Correction's forms 119 (3-64-28M) , ll9(8-67)25M, etc., all of ,which resemble 
the sample given in Table 2. 
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POST BRX 
CATEGORIES APULJULY 

I 76.8 17.0 
II ll.6 13.5 

III 49.1 50.1 
TOTAL 140 141.0 

POST SUBCATEGORIES 
1.1 70.3 70.0 

2 2.9 4.1 
3 3.6 2.9 

II.l 10.0 11.1 
2 0 0 
3 0 0 
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5 1,.2 0 
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MONTHLY MANPOWER ALLOCATIONS - 1970 

BRK .!!!l WOH !:!! 
APULJULY APUL JULY APRILJULY APRIL JULy 
98 103.8 l.4.0 45 93.3 n.a 94.0 98.l 
25.9 28.1 ,6.2 5.1 5.7 3.8 23.7 ,20.5 
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Table A-2 
Table A-3 • 

PERCENTAGE 1970 ALLOCATIONS OF ASSIGNED MANPOWER 
PERCENTAGE ALLOCATIONS OF 1970 REQUESTS 

POST In!tt1tutional 1970 Pet. ~an2olOer Reg s. 

POST 
I..-t~ .• S:d. ~ CATEGORIES BR.'>: B"" BRQ Wtd. 

~ \,'O~ ~ 
Std. 

CATEGORIeS SM ~ ERg, .!Qti !'!A .. 'i QS5 lli A ..... Dev. . " I 
g:;:; ARS ~ .. to' 56.72 38.12 ~ 

II 
45.56 57.37 56.37 

l 54.7J 54.84 55.28 54.75 47.48 46.75 50.48 51.l7' ).86 
13.32 27.04 24.09 

36.98 39.18 44.91 
~: III 7.93 10.08 34.17 9.73 

n 9.64 14.67 7.02 2.97 10.91 21.60 6.49 9.8S 6.18 TOTAL 
29.97 34.84 30.18 34.71 33.55 

10.46 15.63 10.55 

HI 35.)0 30.:'1 37.27 42.31 41.7,5 31.S9 42.56 33.88 5.35 
100. 100. 100. 100. 

28.85 50.36 39.46 9.00 100. 100. 100. I 

TOlAl. 100. 100. 100. 100. 100. 100. 100. 100. 0.00 POST 
100., O. 

POS'i! 
SUBCATEGORIES 

SUBC~1EGORIES 
1.1 

,;11 

49.02 3t..88 38.19 I 2 
53.24 53.36 26.67 5.51 1.12 3.63 

32.93 39.29 

1.1 49.93 51.33 49.94 52.0) 42.22 41. 32 46.1) 46.76 4.46 3 
.00 1. 41 6.22 

10.86 
2.18 2.12 3.80 

1.17 2.03 

2 ~.49 1.58 2.98 .00 1.95 1.98 .88 1.40 1.05 
4.12 1. 64 4.09 5.09 

2.52 
3.60 

J 2.ll 1. 96 2.36 2.69 3.31 3.46 3.45 3.00 .66 I I.l 7.98 
1. 34 i, 

5.63 11. 75 3.84 6.55 
t, 

Z .00 .54 2.81 
13.34 3.49 5.94 

,~_ r 

11.1, 7.51 6.06 7.02 .38 7.78 9.18 2.73 5. Oft. 3.23 3 
.00 .00 .00 

4.15 

t 2 .00 .00 .00 .00 .00 .00 .22 .09 .10 4 
.00 12.73 1. 99 .00 .00 

1.19 0.64 1.05 
5.40 8.14 7.54 3.60 

II. 58 .00 3.07 5.84 

1 .00 .00 .00 .00 ,.00 1.48 .45 .:n .56 5 ,3.53 9.30 .00 .00 .00 .48 
5.78 5.94 2.25 

4 1.11 '8.59 .00 .00 2.84 10.91 1.55 3.53 4.33 
.00 .00 

'$ 
III. 1 

.00 0.04 0.18 

.43 .00 .00 2.59 .30 .00 1. 53 .89 1.02 .00 
2 

.00 1. 99 .00 .00 
2.87 .00 1.89 

,. 
1. 93 2.92 2.68 

0.80 0.98 

t tILl 1.21 .00 3.11', 3.38 .00 .00 3.42 1.81 1.68 3 6.03 5.56 4.91 
1.71 2.66 3.20 2.63 

2 1.71 2.1!. 4.16 2.09 2.25 4.86 2.07 2.51 1..25 
4, 4.13 

5.ll8 12.03 7.49 
0.55 

2.78 .70 2.88 
2.82 5.81 2.93 

3 9.4,7 7.61 2.98 9.88 14.69 fJ .09 5.49 8.02 3.78 5 .00 
2.06 2.55 1.03 .46 .: 7{) 2.01 1. 21 

,. • EI5 4.24 1.49 .91 3.83 1.81 .85 '1.98 1.44 
6 3.85 

.96 .41 .64 
8.33. 1. 99 2.8b 

.00 .)0 .39 ," 

S • ~15 .65 1'.49 '.00 .89 .99 .31 .59 05'1 
7 8.0,} 10.88 

4.66 4.30 14.06 8.49 " 
8 

13.10 11. 05 8.29 6.85 
5.16 

6 3.91 2.20 .00 3.75 2.62 .2,.41 ,1. 89 2.37 l.n 1. 38 .46 • Cia .56 
9.5,5 9.41 2.16 

8.28 
9 .00 .64 

1 12. fi7 8. i2 18.63 12.00' 11.'37- 12.21 11.S1 =3.4' .69 .00 .99 .56 
1.15 .74 .54 

~ 

10 .80 
.00 .00 .33 

" 

,8 ./J5 .65 .00 4.06 .59 .99 1. 32 l...21 1.32 .46 1.99 4.72 .27 .41 I 11 .80' 
.58 .90 

9 .00 .00 l.BO .75 .42 .00 .31 .32 .67 
.54 .99 ·OD 

1.27 1.27 1. 52 

'~10 i.B2 
12 .69 .00 

.48 .74 .29 .45 

1.71 .65 2.11 .00 1.73 1.40 1.44 .16 .00 .48 .82 .35 
13 .00 1. 58 . 

.00 .29 .,35 

11 1.10 .92 .00 .00 .CO .99 .31 .45 .51 ':::-- 14 .57 
.00 .68 .82 2.02 

.35 
.00 .57 .84 

'1'-

12 .00 .00 .00 .69 .S9 .00 .31 ;28 .31 15 
.00 .48 .00 .09 .76 " 

13 .00 .71 .00 .81 1.14 .99 ,)1 .58 .46 
.00 1. 39 .00 .00 1. 64 

.00 .09 .27 I 16 .00 

1/, .36 .. 33 .00 .00 .00 .00 .00 .08 .17 
.00 .46 .00 .96 

.57 .71 .75 
17 .00 

.00 .00 .29 

1) .00 .33 1.49 .00 .59 .()O 1.21 .67 .64 
.00 .00 .00 ' .00 

.26 .37 f 

18 
.00 1.19 

16 .00 .16 .26 
.00 .00 .00 .00 ".00 

.46 .55 

J .00 .00 .69 .00 .00 .26 19 
'.00 .00 .00 .00 .00 .00 .00 

1.7 .00 .00 .on .00 .00 .00 1 .• 15 .44 .53 20 
.co .00 .00 

.00 .00 .00 
.00 .00 .00 

18 .00 .33 .00 f·78 .30 .00 .00 .49 L80 
.00 .00 .00 11. 87 

,-
4.58 5. /16 r 

19 .60 .33 .00 2.25 .12 .00 .00 .31 .83 
i. 

2.0 .00 .00 .00 .00 .00 .00 9.S&. 3.80 4.53 
.~ 
~ 
\ 
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',~-t 1. 
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", 'fable A-4 Table A-5 
SIDfMARY OF DISPARATE 1970 RATES SUMMARY OF DISPARATE 1970 RATES OF MANPOWER USAGE - ALLOCATIONS OF MANPOWER USAGE - REQUESTS 

,,' 
'" 
,~ 
-

:.' 

Detention Institution 
Detention Institution ,~. POST 

Q~S ARS 
., fQ[!. 

CA'rEGORIES ]B! BRK BRQ \-lOM MA1't .4.-,: CATEGORIES BRX BRK BRQ Wmt 1-l~~ QNS ARS 1c '* 11 " I 'Ir 
I * ;',<\ 

* * II 11 *** ~. II 
* * * *** II! 

" III l~l 

'- )I: TOTAL 
.~:,: TOTAL 

r ~' 

POST POST (\ 

f.," SUBCA'.f,EC',oRIES -0 SUBCATEGoRIES ,,{ .. 
r~' ~ 1.1 11 11 11 * 1.1 * * * ** '_"'1. 

f 
2 * 2 ** ',j 

" ** '" -ll' 3 
..) 

,'j .... 

'Vi * II,.! * '* ** ILl " 
** ** 

p '. 

*** 2 '- 2 
.: I *** 3 :;.. *** 3 ". '. , 

** ** *** '. 4 * 4 * * , 
** r: 5 '*** ': .. 5 • *** 'ti 

III.l '* * ":' * ~:t; 
IILl ,. t * *** ,~ * 2 ** 2 ;. T'" 

'It 3 *~,\ 
3 

*** i: ** ;-' 4 ** 4 *** '" ." 5 *** * 5 
* : ** * 6 II: 11 

6 ~-; 

* 7 - *** , 7 * ** * > 

~: 8" *** 8 -Ie 
.' * 9 *** ,,:;; 9 * **-* * J 10 * 10 

*** 
J 

-11 'Ir* * * 11 * ** ... 
'* 12 ** '* 12 )~ 

** 13 .,-.::: 

* * 13 * , ;, 

** 11+ ** ** 14 *** ** 15 ** -Ie 15 '* , 
* 16 *** 16 ***, 17 *t- 17 

** 18 *** 18 
19 *** ... 

19 
20 ** 20 

** .' if. 

.. ~.: .. 
" . ~ . 
f· '" 

eN; 
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Appendix B 

DEF1~INITIONS OF STATISTICAL TERMS 
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Three staUstical terms a:rerepeatedly referred to in this Report: 

average, weighted average, and standard deviation. Since these concepts 

underlie the methodolqgy described in Sections III through, V, we define 

and illustrate them in this appendix. 

The 13tatistical quantity known as the ave~age (arithmetic average 

or mean) is familiar as a single, sunnnary measure of a group of data. 

The average is computed by adding the individual data elements together 

and dividing by the number of elements in the group. Thus, for the set 

of data (1, 2, 3, 4, 5), we easily determine the sum as 15, the number of 

elements (or observations) as 5, and the average, therefore, a~ 15 T 5, 

or 3. The numbers themselves might be observations made of certain 

events, such as the number of C.O.'s found manning a particular, post during 

five weekly sample periods. 

In general, if the numbers comprising a set of observations are sym

bolized as n
1

, n2 , etc., up to ~, where N is the total number of observa

tions, then the average becomes the following: 

Average of ( nl , n2' .••• '~ ) = ( nl + n2 •.•. + ~ ) 7' N (1) 

The significance of the average is that it tends to quantify the level 

of constant influences bearing on the events symbolized by the set of data. 

In the manpower analogy, the constant influences might be institutional 

capacity, number of cells per'floor, architectural features, type of inmates 

served, established manpower quotas, number of annual vacation days per C.O., 

etc. These constant influences, coupled with the cancelling-out tendencies 

of random variations such as inmate population level, turnover rate, officer 

sick-leave, hospital and writ transfers, riots, etc., tend to make the manpower 

measurements at each post cluster about the average manpower for the post. 

Of course, the variation of manpower around the average is also generally 

of interest. Indeed, without the variational aspect of any data--not just 

in manpower records--the conduct of statistical analyses would be meaning

less. Before describing one such variational measure. the standard deviation, 

we shall introduce the other ty'pe of average used in this Report, Le., the 

less f~liar, but equally simple and useful concept of a weighted average. 

)' 

I 
" 

'., 
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WeigK~!~d averages are employed in those insl::ances when individual 

elements of a. set:; of data al;:e not deemed equally significant or influen

tial in their contribution to the total. Thus, if three institutions 

ha4 manning levels of l.l 2, 

cOlarweek, we CQuld simply 

institutions as (1+2+3) ~3, 

and 3 men for a given post type in a parti-

compute the average manning across the three 

or 2 men for that post. But suppose we also 
,("-, 

knew that these institutions were widely different-in housing capacity; 

e.g., that the institution using 3 men for the post had 1/2 the total 

capacity o.f the three facilities; the institution with 2 men had 1/3 the 

total capacity; and the institution ~mploying 1 man had 1/6 the total 

capaci\:y. In computing the average manning for the post, then, we 

'.could obtain an indiC!at:~on of average manning level which reflected the 

diffel,"ences among in/Hitutions by computing a weighted average; i.e., 

by multiplying the t'iuiilber of men usee! at each facility by its percentage 

of the total capacitYiand summing the results across all three institutions. 

'r I examplf.!, the weighted average would become (1/6xl+l/3x2+l/2x3), ,,).n t 1e present 

01: 2-1/3 men. If t~ach facility had an equal share of the total capacity, 

ch,en the weighted f!v(';1:age would be (1/3xl+1/3x2+1/3x3), or 2 men, the same 

as the simple, unweighted average. 

'Co make these notions more precise, we can state the weighted average 

as a formula analogous to Eq. (1) for the simple arithmetic average. 

again denote the N e.1ements of the set of data as ( n1 ,n
2

, ••• n
N 

) and 

corresponding weights as ( w
l 

,w2 ' ••• wN ). then the weighted average is 

calculated according to the following formula: 

~eighted average of ( n1,nZ, ••• ,n
N 

) = 

( w x: n + w2 x n2+ ... wN x ~) T (WI + w2 ... wN 
) 1 1 

If we 

their 

(2) 

For the case in which all the weights are equal, we have the speci~l result: 

Weighted aveli:'1~e of ( n1.n2' •••• ~) = 
','::, 

! : ~, \. 

Average of ( n,,~,n2""~ ) if w1""W2 .... • .wN 
(3) 

As we have alre.;a~v noted, the average is but otLesummarizing measure of 

a stoup·of data, namely, the central tendency or value around which the data 

J 
~ : 

.', 
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appear to cluster. 
In order to convey the variability and dispersion 

or scattering of the individual data elements of the group about the , 
group s average, we need to supplement the average with another aggre-

gative measure: the standard dev'iation (or variance) of the data pOints. 

Toge ther, these two s ta tis tical q uan ti ties (i. e., the average and the 

standard deviation) give some feeling for the clustering point and spread 
around this point of an array of observat:ions.2l 

Figures B-1 through B-4 graphically relate these 

Standard Deviation of (nl,n2""~) = Square root of 

{r(nl-A)X(nl-A)+(n2-A)X(n2-A)+ ... +(nN-A)X(~_A)] ... (N-l)} 
(3) 

The closely related quantity known as the variance is simply tile standard 
deViation multiplied by ~tself, 1.'.e., th 

.... e quantity in the brackets of Eq. 
(3) • 

In Figs. B-1 

ber of men over 4 

stant for each of 

through B-4, we depict a situation whe~e the average nurn

one-week sa~ples of a specific post (post "X") stays con

four different institutions. However, the number of men 
allocated to the post varies each week for all four facilities except the 

first one, "Institution A." As the figures reveal,' the degree of manning 

variation increases progressively from the first instit(ation (Fig. B-1) 

through the last (Fig. B-4). As discussed above, the average and standard 
deviation should capture the clusteri i d 

ng po nts an spread or disperf;ion of 
the manning data conveyed in the figures. 

This is confirmed by the four figures and the following applications 
of Eqs. (1) and (3) to th~ four cases depicted. 

21 
The mean and standard deviation are not the only measures for de

scribing the central value and spread of a set of data, nor are they always 
the best such descriptors. 
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Institution A 

_ .... _-- ......... .: ---,--- ..... _ .. _----. 'Average no. men ~ 4 

Standard de~iation • 0 

4th 1st 2nd 3rd 
\l1ce[~ week week week 

Week of year - 1970 

Fig.n-l~ Illustrative manpower averages and standard deviations 
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Number of 10 Institution B 
men in 
post X 9, 

8 

7 

6 

5 

4 

3 

------J ___ --"-r---":---'" Average no. men = 4 
Standard deviation 

2 

1 

0 

1st 2nd 3rd 4th 
week week week week 

Week of year 19m 

Fig. B-2. Illustrative manpower averages and standard deviations 
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Institution C 

-------1--------

2nd 
week 

1 

3rd 
week 

Week of' year - 1970 

.. 
Average no. men = 4 

~tandarddeviation : 

4th 
week 

Illustrative manpower averages and standard deviations 

,. 
,~ 

i' '":~ 
:ij. . 

.. f. 

,,~, 
~~, 

Number of 
men in 
post X 

Fig. B-4. 
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Institution D 
10 

9 

8 

7 

6 

5 

4 ------- -------' --,-- ----.. Average no. men = 4 
Standard deviation 

3 

2 

1 

o~ ________ ~ ________ ~ ________ ~~ 

1st 
week 

2nd 
week 

3rd 
week 

Week of year - 1970 

4th 
week 

Illustrative manpower averages and standard deviations 

== 3.3 

, 
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Standard Deviation of (4,4,4,4) = Square root of , 

I 1(4~4)x(4-4)+(4-4)x(4~4)+(4-4)x(4-4)+(4-4)x(4-4)] • (4-i) } 

Y:i,B"S ... 2: Average of (4,5,3,4) .. (4+5+3+4) .:. 4 .. 4 

Stllndard Deviation of (4,5,3,4) .. Square root of 

{ (4-4)x(4-4)+(5-4)x(S-4)+(3-4)x(3-4)+(4-4)x(4-4») + (4-1) } 

... /2/f ... 8 

fig.S..,.): Avera,ht(! of (4,6,2,4) • (4+6+2+4) -)- 4 = 4 

,Sta.ndt\'t;d Deviation of (4,6,2,4) ... Square root of 

[(4-4)x(4-4)+(6-4)x(6-4)f(2-4)x(2-4)+(4-4)x(4-4)] . (4-1) } 

• 18/3 .. 1.6 

:lrig, U ... 4: Average of (4,8,0,4) <:: (4+8+0+1.) o!- 4 II: 4 

Standard I),wiaeion of (4,8,0,4) .. Square root of 

( [(4~4)x(4-4)+(8-4)x(8-4)+(O~4)x(O-4)+(4-4)x(4-4)] T (4-1) } 

... /32;3 • 3.3 

,l'hU5, ev(,\n thQugh the average post manning over the 4-week period is the 

$lllr\(j ft>ttH1Ch institution t the standard deViation is not. With the 

progt:uuive in,c't'ease in variability in the number of men posted each week 

'ctom illst~,tut;lon A t.o ;(nstitution D, there is a corresponding increase in 

8candard deviation. 
Tha Ugu.re~J de,pict the average or central tendency as the horizontal 

Hne etn,~I'H)t:in,g from the numbc.r conesponding to the average given on the 

"c't"ticnl act!le Called "Number of Hen in Post X." The contributions of each 
-'-"':-'--'·-Y'-'''-=':' 

tlntn polot,to tl\() stnndnrd deviation, i.e. ,the individual terms in the sum 

of Eq. 0) nl"o, dep1 ccccl as the lines emanating perpendicularly from the 
~~~:.>--

l\o.rhontnl nvt\',tll~V:" line to the data pOints above, bclo\\', or on tbe average 

lltifl. Wh01\ the l~ths of thcne lines are squared (multiplied by themselves), 

tldM'd tOi\cthet', llnd divided by one less than the number of data points, we 
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obtain the variance of the data. 22 
Clearly, 

these vertical lines increases, as in Figs. 

and standard deviation must also grow. 

as the sum of lengths of 

B-1 through B-4, t:~1e variance 

" 

i' 
/. 

~ , 

22 
The square root of ,this result, according 'E (3) 

standard devia tion. to ~q. , is then the 
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ILLUSTRATIVE INSTITUTIONAL MANPOWER REQUEST 

( 

POST 
NiEmER 
1 

2 

3 

4 

S 

6 

1 

8 

9 

10 

11 

12 

13 

14 

1S 
16 
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INSTITUTION NAME/REQUEST DATE 

AREA OF 
OPEltl.IION 

T~er l,.A 

Tier I-a 
Tier 2~.A 

Tier 2-a 
t1er 3 

Tier 4 

Tier S 
Dormitory -A 

Dormitory -B 

Dormitory -c 
Annex - lst'Floo~ 

Annex - 2nd Floor 

Annex ~ 3rd Floor 

Contr.ol Corridor Gate 

Front Gate 

Ma1nEntrancc Corridor Gate 
'; 

Yard Vehicle Entranc~ - 1 

Yard Vehicle Entrance ~ 2 

Yard Patrol 

TOURS 
F-8,"S-l,6-2,B-4,ll-7.1-:9,4-12 

x :Ie X 

:Ie :Ie ~I 

X :Ie "x 
:Ie :Ie :Ie 

X :Ie :Ie 

:Ie :Ie X 

X :Ie :Ie 

X X :Ie 

X X :Ie 

:Ie X X 

X :Ie :Ie 

X X X 

X :Ie :Ie 

:Ie :Ie X 

x. X .x 

X X 

X. x 

:Ie 

X 

DAYS PER 
.~ 

"i 
7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

.7 

7 

7 

7 

7 

6 

6 

11 

18 

19 

20 

21 

22 

23 

24 

.25 

26 

Yard Patrol :Ie (2P~f-6P~) 6 

Kitchen 

Messhall 

Storeroom 

Institutional Sanitation - A 

Institutional Sanitation - B 

Institutional Clothes Box 

:Ie 
~--'! , 

X 

:Ie 

:Ie 

:Ie 

:Ie 

:Ie 

Fig. C-l.· Illustrative institutional manpower request 

x 7 

x 7 

6 

7 

7 
_ 7 
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INSTITUTION NAME/REQUEST DATE 

POST A .. ~.-\. OF 
rO~11.S 

~~R O?:=: . ..!.::rC!: 
12_8.5-1.6-2 18-4111-7.1-9 1 4-12 

27 Deputy Warden's Office. 
x 

28 Warden's Office 
x 

29 Gene=al O:fi~e - A x x x 

30 GeneralOff1ce - B x x 

31 Receiving Room 
x 

32 Receiving Room Desk 
x x 

x 
33 Receiving Room 

x 
34 Receiving Room x 

35 Receiving Room Escort 
x 

36 Barber Shop 

37 Institutional Maintenance 
x 

x 
38 Paint Shop 

39 Counsel-Visits Room 
x 

x x 
40 Recreation Officer 

41 Writs & Transfers x x x 

42 Stairway Landing - A x x 

43 Stairway Lar.ding - B 
x x 

44 Cross-over Bridge Gates x x 

45. Outside Patrol x x x 

x x 

4~ Clinic 
x x 

47 Clinic Escort 

48 Institutional Cashier x x 

49 Institutional commissary x 

x 
SO Co~issary Escort 

51 Control ROOl:! 
x x x 

x 

52 Visits (Female) 

Fig. C-2. Illustrative institutional manpower request 
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INSTITUTION NAME/REQUEST DATE 

S:UMMARY o F P o S T S 

No. of Manning Correctional Officers 

DAYS P:::\ 
Posts TYEe of Post Formula Required 

.!ill 19 3 tours of duty - 7 days 5.02 95.38 
6 

6 13 2 tours of duty 7 days 3.35 43.55 

7 8 1 tour of duty - 7 days 1.67 l3.36 
7 

7 7 1/2 1 tour of duty - 6 days 1.44 10,.80 

1 4 1 tour of duty - 5 days 1.20 4.80 
7 

7 1 1 tour of duty - 5 days 1.20 1.20 

7 

7 

7 Total R'equired 169.09 
• 

6 

6 

7 

7 

7 

7 Fig. C-3. Illustrative institutional manpower request 

7 

7 

7 

7 

5 

5 

5 
7 

5 

,. 
I 
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Appendix D . 

OF THE MANPOWER ALLOCATION SCHEMES 
MATHEMATICAL DESCRIPTION 
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I. DEFINITIONS AND l1ATHEMATICAL STATEMENTS OF DECISION RULES 

This appendix is a mathematical treatment of the data manipulation, 

decision rules, and resultant manpower allocations presented in Sections 

III through VI. The definitions and equations that follow should help 

to clarify the earlier description of the manpower assignment scheme. 

We define the following quantities as the parameters and variables 

used in the LR, CR, MIN, and MAX manpower assignment rules of Section V: 

i = institutional index, ( i = 1,2, •.• ,1 ). 

I = total number of institutions considered. 

j = post type according to the Table 1 typology, ( j = l,2, ... ,J ). 

J = total number of post types in the typology. 

Aijk = actual manpower allocated to post j at institution i during 

sample week k, ( k = l,2, ••• K ). 

K = 

Aij 

R 
ij 

Mij 

dij 

d
j 

OJ 
Aj 

total number of weekly manpower samples. 

= average actual manpower allocations over last K samples Aijk• 

= requested manpower at institution i for post j. 

= manpower allocated to institution i for post j in accordance 

with a decision rule. 

= manpower change at institution.t in post j; Le., (Rij - Aij ). 

= weighted average (by housing capacity across all I institutions) 

of the manpower changes in post type j. 

= standard deviation of the manpower changes in post type j. 

::: variability threshold factor for post type j. 

th ci = total housing capacit); of the i insti,tuUon. 

C = total housing capacity of all I institutions. 

Accordingly, we can identify the institution.al entries of Table 5 as 

the Aij (with I = 7) and those of Appendix A, Table A-l, as the Aijk(With K-2, 

one week in April and July 1970). The quantiti~s Rij are the institutional 

Illanpower requests tabulat~d in Table 6" The manpower changes dij are the 

institutional entries of Table 7. Similarly, the weighted average manning 
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change, ~j' and the standard deviation of the manning changes, OJ' are the 

numbers presented respectively in columns 8 and 9 of Table 7. 

From the above definitions, the following relations are established 

for i = 1,2, ••• ,1 and j = l,2, .•.• J: 

~ij 

c 

and 

.. ..... 

I 
= 1 c i 

1=1 

l~ 

(1) 

(2) 

(3) 

(4) 

(5) 

For the typology of Table 1 and the New York City Department of Cor

rection detention institutions considered in this analysis, we have the 

folloting parameter values and index-institutional correspondences: 

i ... 1 == BRX 

i = 2 ... BRK. 

i .. 3 = BRQ 

i ... 4 == "'10!-1 

i .. 5 ... HA!~ 

i = 6 = QNS 

i '" 7 '" ARS 

C
l 

= 476 

c
2 

= 841 

c
3 

... 194 

c
4 

:: 457 

c
5 

= 932 

c
6 

= 520 

c
7 

= 2147 

(6) 
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For the case h ' at .me, tht!t"8forc , 

I = / (7) 

J = 28 

C = 5.~r.:~ 

In terms of th . e ')receding q , . ' r . , ll.:J.nt:l t:les the d ~' . 
in Se t' V ' e~lS1on rules 

c 10n can be stated as the folloio.'ing for i = 1 ? , _, ... , I 

described 

and j "" 1 ? 

LR: 

eR: 

M. 
lj 

:: max 

1'1 - R ij - ij 

:: max 

= max 

== max 

.~ .. 
lJ R .. 

1J 

Aij , R" J 1J 

if 

0, Aij +,~ + A cr '-j j j 

[0, A., + iI, - )"cr, 
1J J ]] 

0, A
1
" + c!'j + ,\, cr . 
J '] J 

== max f 0, R.. J 
1J 

if R" > A" + l, + ). 0 
1] 1.) J j j 

if R, , 
1J 

< A, , 
1J 

+ Ii 
j 

- ), ,0, 
J J 

A,o,<R .. <A + 
J ] - 1J ij 

I!, + A.0. 
J J J 

if R" > A" + I +' ' 1J 1J ~j I\jO'j 

if R., < A.,' + ! ... , 
1.J 1J J 

A ,0 , 
J J 

, ... , " •• ,...r : 

, (8) 

(9) 

(lOa) 

(lOb) 

(lOc) 

(l1a) 

(llb) 

(He) 

Accordingly, the OK, HIGH, and LOW r~gions illustrated in Fig. 1 can be written 

~anning changes (Ll'J') satisfv{\",g the as the requests (R, ,) and 
,; ::"J 

J.... follO\'<'ing: 

OK: 

or 

HIGH: 

or 

max [ 0, A" + ~j - ').., cr
j 

J < R [ lJ J - ij! max 0, A,.+/J,+)a 
1J J 'j j 

max [ 0, f - > 0 ) < !... [ -j 'j j _ ij ~ max 0, ~j + t .. c, 
J J 

Rij > max [ 0, A" + t. + ~ ~ 
1J J j j 

-
C,ij 0, L. + 

J 
; r J I • J • 

J J 
> rna~: 

, (12a) 

(12b) 

(13a) 

(l3b) 

(i 
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0 .,S.R;tj < max [ 0, Aij + 6., -
J AjO j 

) (14a) 

o ~ l1ij " max [,0, b.
j Aj 9'j 

., (14b) .J 

'the: quanti'ty Which has been l:efel:red to in Sections V and VI as the 

vr:iah:f.lity threshold is given Py 

AjO' j ... Variability Tht'esholGl of Post Type j (1.5) 

While 'I'L~~ quantitie's "j and 0" jhave been sepal:ate1y~ defined as, the val:i<.:.bi-

)d,ty ~ln::eshold facto,r and startdal:d deviat~on, l:esI>ectively. The manpower 

c:o'mputat~,ons' of Tables E-l, E-3, E-S, and E-7 ~ave been carried out by assigning 

the copaecut:i,ve values of 0.5 .. ],.0, 1.5, and 2.0 to '}.., in Eqs. (11a, 'b, and', 
. J'. 

c). Tables E ..... 9 t B-1l, E-13, and E-15 were arrived a t by ap~lying the !"(1me values 

pf A. to Eqs., (lOa', b, and c). That is, in calculating the manpower, a110-
J 

cadona according to rules Ul. and CR ofE'qs. (10-11), we set. the variability 

thr::tflhold pf. pCs t type j equal to a fixed constant' times the st~mdard devia-
.': 

Cion of manning change, (0",) t,)r that; post. The same value of A, was applied 
'. J' J 

eo u'll pos ts Onc.e Aj was fixed Rt ei ther 0: 5, 1, 1 .. 5, or 2. 'As is, implied 

by che $ubscrip t j in ).j' th:ts. need not have been the case;- diff,erent varia

b:UiCy threshold. fa(!to'ts (A
j

) Mr. be selected for each of the posts in the 

typoloSY· 
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-~'. ANALYTICAL PROPERTIES OF Tl;IE DECISION RULES 

Several ana1~tical features of ·the four 

Part I are noteworthy in that they 
deCiSion rules presented in'· 

the algorithms. 
reveal rela tionships withi d n an among 

The relationships are useful i d' i " 
results that are' " n 1st nguishlng those 

attrJ.butable' to the rules themse1 ves. 
From Eqs. (8) and (9)~it is dbvious that the' 

, . max and min operators 
aSSlgn values to M

iJ
; in the MIN rule which 

t h are always less than or equal 
o t OSe in the MAX rule. The proo'f is,as 

I. 

MAX: 

and 

follows: 

If Aij < R ij , then the aSSignments according to Eqs. (8)' 
and (9) become 

MIN:' min 

Hence, 

max [A , 
. ij Rij ] > min [ A

ij
, Rij 

II. If Aij > R
ij

, then Eqs. (8) and (9) give 

MAX: max [ A
ij

, Rij ] = Aij 

and 

MIN: min [ A
ij

, Rij J = Rij 

Hence, 

III. Finally, if 
Aij = Rij J th.e assignments become 

MAX: max 
, 

Aij , Rij l '" Rij or Aij 

MIN: min ( Aij , Rij ] '" 'R
ij or A 

ij 
Therefore, 

max ( A .. , 
~J Rij J '" min [ A

ij
, Rij ] 

(16a) 

(1Gb) 

(16c) 

(16d) 

(17a) 

(l7b) 

(l7c) 

(17d) 

(18a) 

(18b) 

(lSc) 

(18d) 



/1 

Y;eCI'U). aJsosho';;.f that. f.or 

ava,lue tna t:: ia greater 
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f ' the LR rule assigns arty teal value 0 Aj' 
, ., by the CR than or equal to that,ass~gneQ 

to Mij 

t'ule. Only three mutually exclusive and exhaustive cases need be considered: 

,t. {", ~ + ~ , - A ~ 1 < Rij < [ AiJ' + ~j + Aja j ] ftij ~j j j- ,-

Xn chis case., uCCQn!.itib to Cq$. (lOa) and (11a) the LR and CR rules both 

'UHll,f:','t'I. ti1(l sar.1C' value to Nij , namely Rij · 

u. Aij + bj , + AjOj J. 

H(n~e. t.ig~,d, I according to E~,$.' 

I;H.!r:l¢ val\l~ to }f
ij

, namely max 

. • the lR and CR rules assign the (lOb) an4 (llb) 

:rn. 

( OX + ~ + ~.aj ]. 
, ij j J 

, follO'..;ing to >1, . :' '~i CbS~. thO LR rvlc assigns tne 1J It1 en $', ".. , 

wl1ile the CR rule assigns 

CRt mBX [ 0, Rij ) 

allocations be non-negative; Phys1cnl reality damands that manpower 

'J 1. 'lid j '" 1,2, ... , J i,~ 1,4, •. 't ,1, 
,< 

x .:> 0 
1,j -

RJj ~ 0 

1:lnll.~ I the GR tlJln nl\.lsys assigns 

(19a) 

(19b) 

i. e., fat' 

(20a) 

(20b) 

(21a) 

~ / , 

we have 

R .~ 0 a~d since . ij .:.-. 

A.. + :'. - ;\. OJ > R. j > 0 
1J J J 1. - . 

A' +~. - ~ ~ > 0 
ij J' 'j 'j 

-63-

Hence, for this case the LR rule always assigns to M" the following: 
1J 

LR: 

(21b) 

(21c) 

(21d) 

(Zle) 

In view of Eq. (2Ib), therefore, the LR assigr;~ent to 

larger than that of CR for. this case, :':S. (21a). 

\( 
.... ; .j , 

~.J 

Eg. (~le), Gust' be 

It is also easy to show that as ;\. increases, the values assigned to M .. 
J 1.J 

by LR and CR become equal once A, exceeds a certain level. As we have shown, 
. J 

LR aholays assigns to H,', values that are greater than or equal to those given 
J.J 

by CR for the same value of Aj . The only differcltce' betl.:een i:he t\o.'O rules 

occurs when R., < ~" + Z; - A~aj' Since R, ,must be non-negative, this case 
~J 1J J ~ _lJ 

"1i11 never ariSI~ when A, is so large that A" + !.J. - I, ,0, is negative., Thus, if 
J ~J J J J ' 

A. , + t:., t .. o. < 0 lJ J J J (22) 

or 

. Aj > ( Aij + fj ) / a, 
j J 

i=1,2,,,.,r 

then 

Rij ~ A .. + 6 - 1\ ,0 . 
l.1 J J J (24) 

since we always have 

R .. > 0 
~J 

(20b) 



, . 

Hence, when Aj satisfies Eq. (23), Eqs. (lOc) and (lIe) of the LR and 

CR are never exercised. Consequently, after the threshold given by 

1s exceeded, the values assigned' to M.ij by LR and CR become identical. 

(25) 

In' order to show that the CR rule assigns values to Mij which never 

decrease as Aj increases from zero, we need consider only two cases. The 

first case pertains to a value of Aj such that any Rij ( i = 1.2 •••• ,1; 

j • 1.2, ... ,J ) lies in either the LOW or OK regions. 

I. Aj such that Rij lies in LOW or OK region. If R!j is already in the OK 

or LOW reg:l.on, then acc'ording to Eq. (lla), Eq, (He), and the fact that Rij 2:. 0 .. 

the same assignment is made to M
i

,; i.e., 
J . 

CR: 

ft 
Increasing ~j .to Aj so that 

implies 

ft 
A ,. >. 

j j 

since the standard deviation, OJ' is always non-negative. 

lienee, 

(26) 

(27) 

(28) 

( 29) 

so that the CR rule still assigns to Mij the value Rij as in E~. (26). Th:s, the 

Mij corresponding to this new, increased value. of A
j

, namely A j' becomes Mij : 

CR: (30) 

Thus, the manpower assignment remains invariant with increased Aj when Rij falls 

in the. LOW or OK region. 

! 
( 
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~ow, we consider the remaining case in whi~h 
~ Rij exce~ds the OK 

region corresponding to A
j

: 

II. }'j such that Rij lies in HIGH region. If· Rij is in the HIGH region for 
the Current value of Aj' then d 

accor ing to Eq. (lIb) of th~ CR rule, the 
manpower assignment is 

.CR: Mij ~ max [ 0, Aij + 6
j 

+ AjO
j 

J 

Since Rij ~ 0, we can therefore write 

Mij < max [ 0, Rij J = Rij 

Now if Aj is increased to A;' i.e., 

• Aj > Aj 

if 

so that Rij falls into either the LOW or OK region, 

then the CR rule must· h • 

i. e. , 

aSS2gn to t e corresponding M 
ij' 

CR: 

as in case I. From this and Eq. (32), we obtain 

(31) 

(32) 

(33) 

(34) 

(35) 

(36) 

In a similar fashion, we can prove that this 
nO~-decreasin8 property of 

That is, as Aj is in~reased from 
the CR rule does not hold for the LRrule. 

zero, the values assigned t M b h 
o ij Y t e LR rule can decrease. To show this 

possibility, we need concentrate only on the 
region where the LR and CR r~les 

differ; i.e., the case in which R 
ij falls in the LOW region. 



I 
if 

I:.··· . . -<, 

~'" 

" 
'I 

o 
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L Aj such that Rij lies in the LOW region. If Rij is in the LO\~ region 

initi.all;.,;,c, t;~Q7\ by E::;. (We) the LR rule assi£ns to ~1'j the following: 
~. 

Since R
1j

':: 0, Eq. (37) becomes 

* 
Now ,if ).j is increased· to ).,j' 

* 
Aj > Aj 

~o that R
1j 

falls into the OK region, i.e., 

(37) 

(38) 

(39) 

(40) 

ok 
then the LR rule must assign to the cl)rresponding Hij the value dictated by 

t;q. (lOa), namely 

From Eg. (38), however, 

* 
Mij > Rij '" Mij 

(41) 

(42) 

~ Thus, the possibility in the LI rule of a reduced allocation with increased . 

Aj is demonSlraled~ 
.Finally, we show that the LR and CR rules can produce higher manpower 

assignments than the MAX rule, as well as assignments that are less than the 

HIN rule. 

.I. LR and CR greater than MAX. 

According to Eq. (8), the MAX rule assigns to Mij 

MAX: max (43) 

~iI 

'<4 

'" .7'i: 
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8\". Eq. (lOb) 0. l' (llb) , ' L t.ne R or CR rule can i ass. gn values 3S big as 

~':., :.: i;'ax [ o··~ + ';" +' . J . 
lJ • . ij ,j j .\ /' j 

LR ;' CR: 
(44) 

In ~~der for this res.ult to be bigger "tl'an . that for \'f.\.,\ ~l • 1 .. 
must be greater than .the larger of the two .- • ~~e r1g1t-hand argument 

arguments in Eq. (43). 'rl lUS, ,ve 
need only pick Aj such that 

fore any i = 

A. > max 
J 

1,2 ••..• I andj = 1.2, .... ,J. 

II. LR and CR greater t'.1~n 1 - or equa to ~1I;; 

(45) 

To de=cnstrate this, ~e . I " neec On y consider the case in which 
1

. , • R" and ,\., both 
:Le .1Il· tne HIGH region. Ad' 1J J.J . ccor lng to Eqs. (lOb) and <1 lb) f h - ate LR and CR 

rules, the HIGH region is defined by 

RiJ' > A,. + 6. + :\ (J 1J J j j (46) 

S1nce~j is the weighted average manninoo h ' c ange 1n category j. it can assume 
negative values as is clear from 

Thus, there exist A such that 
ij 

\~henever 

A., > A .. +!:. +) rt 

1J ~J j 'f'j 

-
b < 0 

j 

and A. is restricted to 
J 

)" < 
J 

the following restatement of Eq. (3): 

j :::: 1,2 ..... J (47) 

(48) 

(49) 

. (50) 

.. : 
... 3. ' 
, , 

~~, " 



\ 
r' 
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Hence, Aij and Rij can simultaneously lie in the HIGH region. We can now 

identify two possibilitie~ corresponding to Aij either smaller or larger than 

Rij in the HIGH region. If we consider the nontrivial case in which the 

edge of the HIGH~egion is greater than zero, then 
~ " 

(51) 

MIN: (52) 

The LR and CR rules assign, in view of Eq. (51), 

LR / CR: (53) 

But from Eq. (48) we have 

- -LR / CR: Mij - Aij + Aj + AjO j < Aij (54) 

which' is less than the MIN assignment. For Rij < Aij ,we can invoke Eq. (46) 

to deUlcmstrate the same thing. The case Aij = ~ij of course gives equality to 

the MJj resulting from the MIN, LR, and CR rules . 
• "L 
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Appendix E' 

MANPOWER ESTIMATES DETAILED BY POST CATEGORY 
INSTITUTION, AND DECISIQN RULE ' 

>i; 

I 
II 
j 
I 
1 
i 
t~ 
if 

j 
,. 
\~ 

i~ ~, 

\i 1. .~ 

·1 ;,1 
,1 

,!~ 
:g 
.. ~ 

a 
:1 
,I> 

~I A 
.~, 

n 
.~ 

~ 
.'" 

" 
:--g 

" i' , 
I 

,; ~ 

I 
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Table E-l 

MANPOWER ALLOCATIONS: 
DECISION RULE -LR!VARIABILITY THRESHOLD - O.50

j 

" 

POST 
CA rt.GO;:{1 E5 BRX SRK 8RQ waM MM~ Q~JS 

1 98 .. ~ 99.6 75.1 116.0 121.0 64.3' 
II 25.2 52.8 .B.3 19.5: 33.7 56.4 \ 

III 61.6 83.S 54.2 88.5 100.8 60.'3 
TOTAL 1a5.S 2.36.2 162.6 224 .. 4 255.5 . 181.5' 

POST 
SU3CA TE30RI ES . 
I- I 85.4 90.4 62.4 105.5 107.7 50.2 
z- 2' 7.'> 3.2 ,6'.2 .3 4.2 6.4 
1- 3 5.6 6.0 6.5 10,.2 9. I 7.7 

.Il- I 13.9 14.6 J.3.9, , S'.9 19.1 19.4 
II- 2 .9 I .4 3 .. 1 .·9 .9 .9 
I I· .3 .0 ,I ~.1 3.4 .0 .0 14.9 
11- 4 10.4 23.8 12.9 9.0 13;7 21.2 
II- 5 .0 .0 .0 1.2 .0 .0 

11 I- I ' .0 .0 1.4 1 .5 .0 .0 
11 I'" 2 5.0 6.5 5.0 6.7 6.0 7.4 
II 1- .3 10.5 14.4 3.6 14.7 30.9 8.6 
II I'" 4 4.0 7.~ 1.2 4.3 7.4 4.8 
Ill" 5 • 1 1.2 1.2 ' .? 1.2 I .2 
1I1- 6 ,19.1 21.6 13.6 19.6 18.9 16.6 
111- 7 14. 1 20.7 19.7 17.9 24.2 12.9 
11 1" 8 1.6 1.2 ~o 4.9 .0 1.2 
Ill" 9 .4 .0 1.7 1 .4 • 6 .0 
.lII-IO I • ~ 1.2 3.4 2.5 1 .7 I • 7 
Ill-II 1.4 I.; .7 .0 • 7 1 .4 
111-12 .6 .0 .0 l.2 I • g .. 0 
111-1,~ .6 3.1 .6 I .9 2.9 3.0 
)11-14 .R .4 .(\ .~ .n .0 
111-15 .0 J .8 · ., .0 2.4 .0 
IlI-16 • I .7 • I 1.8 • I • I 
11l-11 • I • I • I • I • t • 1 
111-18 .0 • • 0 .1) 5.4 .0 .0 
llI-I~ .0 .0 .0 2.4 .0 .0 
°u l-~b 1.9 1.9 1.9 1.9 ' 1.9 1.9 

ARS TOTAL 

18.3.2 157.7 
41.2 262.6' 

'197.6 647.3 
422.0 H67.5 

159.2 660.8 
4.9 32.7 

19. I 64.1 

14~6 104.4 
3.9 11.9 
1.3 32.6 

19.5 110.6 
1.9 .) .1 

9.1 11.9 
11 .8 48.3 
15.6 93.3 

4 • .3 33.5 
• I 5.1 

43.~ 1.52.4 
42.6 152.0 

4.1) 13.7 
1 • 4 5.; . 
5.3 17 .2 
1.2 6.9 
I.i 4:9 
2.4 14. S 

" (\ 1.5 
~.7 8.3 
1.2 3.9 
4.8 5.3 

.0 ,5.4 

.0 2.4 
45.q 56.3 

j " 

POST _ 
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Table E-2 

SUMMARY OF REQUESTS IN HIGH OR LOW REGIONS* 
DECISION RULE - LR/VARIABILITY'THRESHOLD _ 0 5 

, . • OJ 

SU BCATEGOiU,ES 
INSTITUTIO~ 

BRQ ' t~o~r' '. HA."{ BR.-X BRK' Q~S 

I- .1 
1- 2 
1-. 3 

11- '1 
II- 2 

3 
4, 
5 

11-
'11-
ll- . 

III- 1 
III- '2 
Ill':' 3 
111- 4 
III- 5 
III- 6 
I II:- 7 
III- 8 
XIr- 9 
III-lO 
III-1! 
ItI-12 
III-13 
III-14 
III-lS 
III-16 
IH-17 
III-l8 
III-19 
III-.20 

* 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+, 

+ 

,+ 

+ 

+ 

+ 

+ 

+ 

+ 

.,.' 

+ 

+ 

ThosA requests which occurred in the HIGH and LOW regions for the 
,stated decision rule ;,nd variability threshold are ind.icated by "+" and 
.. II - , respectively . 

o 

,i , 
, Vi; 

i 
I ,. 
!. 

. h' 
r~ 

.r:· 
F 
( ~ 
;.~ 

:'\ 



r' 
~' 
.' 
~ 
\: 
f? 

, , 
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Table E-3 

MANPOWER ALLOCATIONS: 
DECISION RULE - LR/VAR~~BILITY THRESHOLD - 1.OOj 

POST 
CA TEGORI SS BRX BRK BRQ ~OM 

~ .... 
\i~N o:~s 

1 9R.6 9~.6 76.0 .135 • .3 135.7 66.~ 

1I 2~.:S 56.9 .H.I 19.5 30.0 62.? 
III 50.8 86.2 49.0 80.3 95.3 52.9 
TOTAL 172.7 241.9 164.1 235.4 263.9 181.2 

POST 
SUBCA TEGOR! ES 
I- I 85.4 90.4 65 • .3 125.0 127.2 5G.~ 
1- 2 9.4 . 2.9 6.2 .{l 4.1 8 • .3 
1- :s ,3.9 5.~ 6.S 10.3 7.3 7.7 

ll- . I 1~.Sl 14.6 16.6 9.6 IS. I 22.1 
lI- 2 .0 1.4 4.2 ,0 .0 .0 
II- 3 .0 19.8 .3.4 ". (l .0 21 • t) 
II- 4 9.4 21 • J 12.9 9.0 lC. S 18.4 
lI- S .0 .0 .0 1.2 .0 .0 

11 I- 1 .0 .0 2.R .1 .(\ .0 
II 1- 2 5.0 5 • .3 5.0 6.7 5.'0 G.? 
11 1- .3 10.5 14.4 6.fo\ 14.7 ,3 <'\.? 11.8 
II 1- 4 5.6 7.? 1 .2 5.8 6.0 4.~ 

IlI- 5 .0 I .? I.? .~ 1.2 1~? 
II 1- 6 7.~ 21.6 3.4 8.4 1.!.6 8. I 
111- 7 14.1 25.1 22.4 22 • .3 24.2 12.9 
111- B 2.4 1.2 .0 3.8 .0 1.2 
11 r- 9 .7 .0 1. 7 1 .4 . ,\ .0 
lIt-IO 1 .4 1.2 3.4 5.0 1.7 I • 7 
11 1-1 1 I • II 1 .11 I • ) .f) I • I 1.4 
III-12~ .9 .0 .0 I • ? 2 .1 ~O 
111-13 ,0 3.7 .0 1.1 2.4 3.S 
111-14 1.0 .1 .0 .6 .0 .f) 

111-15 .0 2.9 .0 .0 3.~ .0 
111-16 .0 1.0 .n 2. J .0 .0 
111-17 .0 .0 .0 .0 .n .0 
Ill-I? .0 .0 .0 4.0 .0 .0 
Ill .. \ ':l .0 .(1 ,(I 1.8 .0 ,0 
III .. ~ 0 .0 .0 .0 .f) .0 .0 

A~S TO !tIL 

165.4 73 1.0 
42.6 271.8 

204.S 619.2 
412.7 157~.() 

139.7 6S3~?' 
4.~ .35.7 

20. g 62.0 

1{'.6 11 C. (; 
5.0 HI.!) 

.0 44.8 
22.3 1 (14.1 

.f\ I.R 

7.~ 10.7 
1.3.0 46.1 
12.4 104. ~ 
4.3 34.9 

.0 5.6 
54.4 1 17. ,l, 
40.0 160.9 
4.~ 1 ! .• 4 
I .4 5.e; 
'). ,\ IS'.7 
I.? 7.) 
I.? 5.~ 

'2.6. 13.R 
.0 I .7 

2.6 9.C 
'1.2 Ii. ~ 

4.9 4.$ 
.0 1l.0 
.0 t .8 

47.8 1.7.3 

.. 



- ------, -

" 
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Table E-3 Ai. Table E-4 

MANPOWER ALLOCATIONS: 
'" SUMMARY OF REQUESTS IN HIGH OR LOW REGIONS* 

DEeIS ION· RULE - LR/VARIABILITY THRESHOLD - 1.00. DECISION RULE - LR/VARIABILITY THRESHOLD _ 1. 00. 
J J 

!, 

POST 
INSnTUTIO~ .: 

SUBCATEGORIES POST BR.X BRK BRQ ~{O}1 HA.."{ QNS CA TEGORl::5 BRX BRK 8RQ WOM :-iAN 0::5 A~S TOTt~L ARS 

I- I + I 9H.6 9H.8 75.(\ 155.3 135.7 66.'2 165.4 73 1.0 1- 2 + 
II 2~,~ 56.9 37.1 19.R 30.0 62.2 42.6 271.5 +. + 1- 3 111 50.'3 86.2 49.(\ 80.3 95 • .3 52.9 204.R 619.2 + TOTAL 172.7 241 .9 164.1 2.35.4 263.9 181.2 412.7 ISn.O 

1\;:: Il- l e;il + 
1 II- 2 + 

POST + 
SUSCA TEGORI ES +~ II- 3 + 
I- I 85.4 90.4 65~ .3 125.0 127.2 50.~ 139.7 683.? 1· II- 4 + 
1- 2 9.4 2.~ 6.2 .0 4. 1 8 • .3 4.<} 35.7 lI- S + 
1- ~ 3.9 5.~ 6.5 10.3 7 • .3 7.7 20.g f;?' I') 

.{ + + + _ ... i;' 
. ~, 

" III- 1 + Il- l 13.9 14.6 16.0 9.6 1 S- • 1 22.1 It, .6 110.6 .' III- 2 
U- 2 .0 1.4 4.2 .0 .0 .0 5.0 I (I. 6 III- 3 + 
1I- .3 .0 19.8 3.4 -. (\ .0 21. € .0 44.8 ~,-. + + + 
11- 4 9.4 21 .1 12.9 9.0 IC.~ 18.4 22.3 '104.1 

I II- 4 + + 
U- 5 .0 ,0 .0 1.2 .(\ .0 .{\ I.R nI- S + lII- 6 

IIl- 7 + 
+ + lIl- t ,0 .0 2.g .1 .(\ .0 7.~ 10.7 III- a 

111- 2 5.0 5 • .3 5.0 6.7 5;0 6.? ' 13.0 46.1 ~"" 
','lII- 9 + 111- 3 10 .. 5 14.4 6.~ 

, 
, 14.7 .3 4.2 I 1 .8 12.4 104. ~ 111-10 

111- 4 5.6 7.2 1.2 5.8 6.0 4.~ 4.3 34.9 tII-ll + 
III .. 5 .0 1 .? I.? .~ 1.2 1 ;? .e 5.6 + + 
III - 6 7.? 21.6 .3.4 8.4 1 ~ .6 8.1 54.4 I 17 •• 7, III-12 + + !i 11 1 .. 7 1 ~. 1 25.1 22.4 22.3 24.'2 1'2.9 40.0 160.9 III-13 + 
II I" 8 2.4 1 • 2 .0 3.,8 .0 1.2 4.~ 1!·.4 III-14 + 

+ 11 I- 9 .7 .0 1.7 1.4 .~ .0 1'.4 1, 5.'> III..;lS + III-IO 1.4 1.2 3.4 5.0 1.7' 1 • 7 4) •• ~.}~ 1 $' • 7 + ... r 
III-16 + ", 

111-11 1 • 4 1.4 1. 1 . ./) 1 • I I. -1 I .2!! 7."> + '\ 

III-17 
,\ 

IIl-12~ .~ .0 .0 1 • ? 2. I .0 1 ... ; 5.~ +' 
1I1-13 .0 :5 .~1 .0 

• (;< 
III-18 1.7 2.4 3.5 2 .. i1 13.~ 

IlI-14 1.0 .1 .0 .6 .0 .f) .0 1 .7 III-19 
IIl~15 .0 2.9 .0 .0 .3.5 .0 2 .• 6 S.C IlI-20 

+ \ III-16 .0 1.0 .0 2. I .(\ .e "1.2 1;.2 
'- 111-17 .0 .0 .0 .0 .0 .0 4.<:) 4.5 '1 

" ~ '; ~" l!I -I P- .0 .0 .0 4.0 .0 .0 .0 4.0 i. f'/ 
'7. llI-I~ .0 .0 .(\ 1.8 .1) .0 .0 1 .8 Those 

! il' 
.111-~O .0 .0 

requests which occurred in the HIGH and LOW regions for tha ;, .0 .f) .0 .0 47.B 11 7.3 stated decision rule b \\ and variability threshold are indicated by 1I1H 
1.1..;" T and , respectively. 

" -j. 

I" 
l 
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, . Table:: E-5 

MANPOWER ALLOCATIONS: 
DECISION RULE - LR/VARIABILITY THRESHOLD - 1.50, J 

POST 
CA TEGOH1ES BRX BRK BRQ WOM MAN QNS 

I 95.8 98.8 78.0 143.3 156.4 68.0 

II 23.3 63.6 40.5 19.8 29.4 6~.2 

III 51.S 90.3 51.6 85.2 97.6 54.2 

TOTAL 173.9 252.7 170.0 248.3 283.4 1£:6.4 

POST 
SU3CA EGORI ES 
I- I 85.4 90.4 65.3 133.0 146.8 50.2 

1- 2 9.6 2.$ 6.2 .0 4.1 10. I 

1- 3 3.8 5.5 6.5 10.3 5.6 7.1 

11- 1 13.9 14.6 19.4 9.6 19.1 24.9 

11- 2 .0 I .4 4.8 .0, .0 .0 

II- 3 .0 26.5 3.4 .0 .. 0 21.8 

Il- l! 9.4 21.1 12.9 9.0 10.3 17 .5 

11- 5 .0 .0 .0 1.2 .0 .0 

I Il- 1 .0 .0 3.4 .0 .0 .0 

l! 1- 2 5.0 ~.O 5.0 6.7 5.C 5 .. 0 

111- 3 10.5 14.4 8.4 14.1 35.1 1.4. 1 

111- 4 7.1 7.2 1.2 7.2 6.0 4.8 

111- '; .0 1.2 !.2 1.5 1.2 I .2 

111- 6 6.7 21.6 3.4 7.0 13.6 8.1 

111- 7f- 1 4. 1 28.2 22.4 26.6 24.2 12.9 

111- 8 2.4 1.~ .0 2.8 .0 1 .. 2 

111- 9 1 .0 .0 1. 7 1.4 .0 .0 

111-1(1 1 .4 1 .? 3.4 7.5 1 • 7 1 • 7 

11 I -II 1.11 1 • it 1.5 .0 1 • .4 1 • .4 

1 Il-12 1.2 .0 .0 I.? 2.4 .n 
111-13 .0 4. I .0 1:.7 2.4 3.8 

111-14 1'.0 .0 .0 .9 .0 .0 

111-15 .0 3.6 .0 .0 4.6 .0 

lIl-16 .0 1.2 .0 2.4 .. 0 .0 

tIl -17 .0 .r. .0 .0 .0 00 

Ilt·18 .0 .0 .0 2.5 .0 .0 

lIl-19 .0 .0 .0 1 • 1 .0 .,0 

111,-20 .0 .0 .0 .0 .0 .0 

ARS TOTAL 

164.1 807.5 
43.8 284.6 

210.9 641.5 
418.8 1733.5 

137.9 709.0 
4.9 37.8 

21.3 60.7 

14.6 116.0 
5.0 l 1 .2 

.0 51.1 
24.2 104.4 

.0,_ 1.2 

1.9 11 .3 
13.4 45 •. 1 
1 1 .8 109 ~O 
4.3 37.8 

.0 6.3 
58.9 119.3 
~C .0 168.4 
4.8 12.4 
1 • 4 5.5 
5'.3 22.2 
1.2 8.3 
1.2 .6.0 
2.4 14.4 

.. 0 1.9 
2.4 10.6 
1.2 4.8 
5.0 5.0 

.0 2.5 

.0 1 • 1 
!i9.7 "9.7 

" 

-75-

Table E-6 

SUMMARY OF REQUESTS IN HIGH OR LOW REGIONS * 
DECISION RULE - LR/VARIABILITY THRESHOLD - 1.50

j 

POST 
SUBCATEGORIES 

I- I 
I- 2 
I- 3 

II- I 
11- 2 
II- 3 
11- 4 
II- 5 

III- I 
III- 2 
III- 3 
III- 4 
III- 5 
III- 6 
III- 7 
III- 8 
III- 9 
III-iO 
III-ll 
III-12 
III-13 
III-~4 
III-15 
IlI-16 
III-17 
III-l8 
III-19 
1II-20 

BR.X BRK 

+ 

+ 

+ 

+ 

INSTITUTION 
BRQ \W:! HA .. ~ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 

+ t 

ARS 

.:: 

for the 
"+11 and 

~/ 
/1 

, .. K 
!:;.: 

J: 
l .. 
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Table E-7 

.. ·MANPOWER ALLOCATIONS: 
DECISION RULE - LR/VARIABILITY THRESHOLD - 2.00. 

J 
1;1 

POST 
CA TEGORI ES 3RX 8RK SRQ 1JO~ i1A N QI\S AKS 

1 98.8 9,q.8 78.0 143.3 \64 6 6 69.6 164. I 
11 2~.3 70.1 41.2 19.8 29.4 6~.4 43.8 
111 52,.1 90.3 51.8 36.5 97 .S ,54.2 210.9 
TOTAL 174.2 259.2 171.0 249.6 291.8 188.2 418.8 

POST 
SUBCA TEGORI ES 
1" 1 85.4 90.4 65 • .3 133.0 155.7 50.2 \3 7.9 
1- 2 9.6 2.9 6.2 .0 4. I 1 1 • 7 4.S 
1- .3 3.8 5.5 6.5 10.3 4.6 7.7 21.3 

11. .. 1 1.3 .9 14.6 20.1 9.6 19.1 25.1 14.6 
11- 2 .0 1.4 4.8 .0 .0 .0 5.0 
11- .3 .0 33.0 3.4 .0 .0 21. g .c 
11- II 9.4 21.1 12.9 9.0 10.3 17.5 24.2 
II- 5 .0 .0 .0 1.2 .0 .0 .0 

II I- I .0 .0 3.4 .0 .0 .0 7.9 
11 1- 2 5.0 5.0 5.0 6.7 5.0 5.0 13.4 
Ill" .3 10.5 14.4 8.4 14.7 35.1 14.1 11 .8 
I1 1- " 7.2 1.2 1.2 7.2 6.0 li.8 4.3 
1l I~ 5 .0 1.2 1.2 2.1 1.2 1.2 .0 
1I 1- 6 6.7 21.6 3.4 7.0 13.6 8.1- 58.9 
111- 7 14.1 28.2 22.4 27.6 24.2 12.9 40.0 
IlI- 8 2.4 1.2 .0 1.8 .0 1.2 4.8 
IlI- 9 1.2 .0 1.7 1.4 .0 .0 1.4 
111-1 0 (':~' 1.4 1 .2 3.4 10.0 1 .7 I. 7 5.3 
lIl-I1 1.4 1 .4 1.7 .0 I. /I 1 • /I 1'>.2 
1I1-12 1.2 .0 .0 1.2 2.4 .0 1.2 
111-13 .0 4.1 .0 1.7 2.4 3.8 2.4 
111-14 r.o .0 .0 1.2 .0 .0 .0 
II 1 .. 1-5 .0 3.6 .0 .0 4.B .0 2.4 
111-16 .0 1.2 .0 2.4 .0 .0 I .2 
IIl-17 .0 .0 .0 .0 .0 .0 5.0' 
111-18 .0 .0 .0 1 • I .0 .0 .0 
111-19 .0 .0 .0 .4 '.0 .0 .0 
11 1-20 u.o .0 .0 .0 .0 .0 49.7 

,:;:::::c-

TCTAL 

317.2 
292.0 
643.6 

1752.8 

717.9 
3$.4 
59.9 

117.0 
I 1.2 
53.2 

i04.4 
1.2 

11 • .3 
45~1 

\ C 9.0 
37.9 

6.9 
119.3 
169.4 

11 .4 
5.7 

24.7 
E.5 
6.0 

1l(.4 
2.2 

10.8 
4.8 
5.0 
1 • I 
.4 

~9. 7 
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SUMMARY OF REQUESTS IN HIGH OR LOW REGIONS* 
DECISION RULE -LR/VARIABILTTY THRESHOLD - 2.00. 

POST-
SUBCATEGORIES 

I- I 
1- ·2 
1- 3 

II- I 
11- 2 

. !I- 3 
II- 4 
lI- S 

!II- I 
III- 2 
III- 3 
III- 4 
III- S 
III.:. 6 
III- 7 
III- 8 
III- 9 
III-10 
III-II 
III-12 
III-13 
III-14 
iII-lS 
lII-16 
I1I-17 . 
III-18 
III-19 
1II-20 

* Those requests 
stated decision rule 
"_rt re'spec t i vely. , 

] 

BR.,{ 
INSTITUTION 

BRQ \·!mr H.,\,'\ ERK QNS 

+ 

+ 

+ 

which occurred in the HIGH' and LOH regions for the 
and variability threshold are indicated by 11+" and 
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r,~ Table E-9 

Table E-IO 

. MANPOWER ALLOCATIONS: 
SUMMARY OF REQUESTS IN 

DECISION RULE _ CR/VARIABILITY THRESHOLD - O.SOj 
DECISION RULE _ CR/VARIABI~IGH OR LOW REGIONS* 

ITY THRESHOLD - 0 Sa • j 

P.oST 
SUBCATtGORIES BR.X BRK 

INSTITUTIO~ 
BRQ l.;mr KA..!.'i QNS ARS 

POST 
CA TEGORI ES BRX SRK BRQ '#OM MAN QNS AP.S TOTAL I- I 

1- 2 
+ + + 

1 96.7 98.8 75.1 115.7 116.6 64 .. 3 161 .9 729. I 1- 3 
+ 

11 23.3 50.2 33.~ 19.1 29.4 51.8 38.0 245.C 

+ 
+ 

111 46.5 79.5 41.2 61.0 89.9 41.9 188.6 554.7 

+ 

TOT~L 166.5 228.5 149.6 195.8 236.0 164.0 388.5 1528.8 II- I 
Il- 2 

+ + + t 

II- 3 
+ 

POST 
Il- 4 

+ 
+ 

SU8CA TEGORI ES 

+ 

I- I 85.4 90.4 62.4 105.5 101.1 50.2 131.9 639. ') II- 5 + 
+ 

2 7.5 2.9 6.2 .0 4.1 6.4 4.9 32.0 
+ + 

1-

+ + 

1- .3 3~8 5.5 6.5 10.2 4.8 7 •. / 19. I 57.6 III- I 
III- 2 

+ + ,... + + 

Il- l 13.9 14.6 13.9 8.9 19. I 19.4 14.6 104.4 III- 3 + 

11- 2 .0 1.4 3.1 .0 .0 .0 3.9 8.,4 III;.. 4 
+ + + 

11- 3 .0 13. 1 3 .. 4 .0 .0 14.9 .0 31.3 III- 5 
+ + 

II- 4 9.4 21.1 12.~9 9.,0 10.3 17.5 19~5 99.1 

11- 5 .0 .0 .0 1.2 .0 .0 .0 1.2 
III- 6 

+ 
III- 7 

+. 

III- B 
+ + + 

+ 

11 I- I .0 .0 1.4 .0 .0 .0 7.9 9.3 I11- 9 + 

111- 2 5.0 5 0 0 5.0 6.1 5.0 5.0 11 .. 8 43.~ III-IO 

111- 3 10.5 14.4 3.6 14. 1 .30.9 8.6 11.8 94.5 III-II 
+ 

11 1- 4 4.0 7.2 1.2 4.3 6.0 4.8 4.3 31.8 III-12 
+ 

Ill- S .0 1 .2 1.2 " 1.2 1.2 .0 5.0 + 
+ 

.- lII-13 

111- 6 6.7 21.6 3.4 7.0 13.6 8.1 43.2 103.6 + 
+ 

I II- 7 14. I 20.7 19.1 17 .9 24.2 12.9 40.0 149.5 III-14 + 
+ 

11 I - 8 1.6 1.2 .0 1.4 .0 1.2 4.8 10.2 III-IS 
+ 

Ill- S .4 .0 1.,7 I .4 .0 .0 1.4 4.9 III-16 
+ + 

11l~1 0 I .4 1.2 3.4 2.5 1.7 1.1 5.3 17 .2 II 1-17 
+ + ,10",,,, 

Ill-II I • 11 I .4 .7 .0 .1 I ." 1.2 6.1 III-IB 
... 

Ill-'12 .6 .0 • 0 1.2 I .8 
,. I .2 4.8 

+ 
.v III-19 

111-13 .0 3. I .0 1 .7 2.4 ~.O 2.4 12.6 

I 11 ~ III .8 .0 .0 .3 .0 .0 .0 1.2 
III-20 

1.1 1-1) .0 1.8 .0 .0 2.~ .0 2.4 6.7 
+ 

Ill~16 .0 .7 .0 1.8 .0 .0 1.2 3.6 

111-17 .0 .0 .0 .0 .0 .0 4.8 4.B * 
111-18 .0 .0 .0 f\ .0 .0 .0 .0 Those requests which occurred in the HIGH and LOT! r i .... 

---
111-19 .0 .0 • 0 .0 .0 .0 .0 .0 stated decisipn rule and i b '1 ' ~, eg ons for the 

" Ill~20 .0 .0 .0 .0 .0 .0 45.0 4).0 .. " var a ~ 1ty threshold are indicated by 
- • respectively. 

"+" and 

--------~/; 
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Table E-ll 

MANPOWER ALLOCATIONS: 
DECISION RULE - CR/VARIAB,ILITY THRESHOLD - 1.OOj 

POST 
CA T ~ G 0 ~ I :: S 

I 
11 
III 
TOTAL 

POST 
SU3CA TEGORI ES 
1- 1 
1- ·2 
1- .3 

II - 1 
U- 2 
11- 3 
11- 4 
II - 5 

II I - I 
IlI- 2 
II 1- 3 
111- 4 
11 I - 5 

,f.;' 111- 6 
III - 7 
II r - 8 
11 I - 9 
IlI"IO 
11 I -11 
111-12 
111-13 
111-14 
111-15 
111-16 
111'-17 
Ill-IS 
111-19 
1 II -20 

98.6 
23.3 
49.6 

1'71.5 

13.9 
.0 
.0 

9.4 
.0 

.0 
5.0 

10.5 
5.6 

.0 
6.7 

14. 1 
2.4 

.7 
I .4 
1.4 

.9 

.0 
1.0 
.0 
.0 
.0 
.0 
.0 
.0 

98.8 
56.9 
55.8 

713.0 
37.1 
49.0 

241.5 164.1 

90.4 
2.9 
5.5 

14.6 
1 • 4 

19.B 
21 .1 

.0 

.0 
5.0 

14.4 
7.2 
1 .2 

21.6 
25. I 

I.? 
.0 

1.2 
1 .4 

.0 
3.7 

.0 (') 
2.9 
1.0 

.0 

.0 

.0 

.0 

65.3 
6.2 
6.5 

16.6 
4.2 
3.4 

12.9 
.0 

2.8 
5.0 
6.8 
1 .2 
1.2 
3.4 

22.4 
.0 

1.7 
3.4 
I • 1 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
, r, .v 
.0 

135.3 1.36 .. 1 
19.R 2~.1 
10.7 95.0 

225.R 260.5 

125.0 
./) 

10.3 

9.6 . 
.0 
.0 

9.0 
1.2 

.0 
6.7 

1 ~. 7 
5.8 
.s 

7.0 
22.3 

1.4 
1 .4 
5.0 

.0 
1.2 
1.7 
.6 
.0 

2. 1 
.0 
.0 
.0 
.0 

127.2 
4.1 
4.8 

19.1 
.0 
.0 

10 • .5 
.0 

.0 
5.0 

34.2 
6.0 
1.2 

13.6 
24.2 

.0 

.0 
) .7 
1 • 1 
2.1 
2.4 

.e 
3.5 

.0 

.0 

.0 

.0 

.0 

Q~:S 

66.? 
61.2 
51. S 

179.2 

50.2 
8.3 
7.7 

22.1 
.0 

21.6 
t7.5 

.0 

.0 
5.0 

11.8 
~.E 

1 .2 
8.1 

12.9 
1.2 
.0 

1 • 7 

1 ." .C 
3.6 

.0 

.0 

.0 

.C 

.0 

.0 

.r. 

163.6 
1I1 •. S 

20 4.~ 
1109.5 

137.~ 

4.9 
20.S 

14.6 
5.0 

.0 
2?3 

.0 

7.9 
1~.O 
1 1 • r, 
4.3· 
.0 

54.4 
40.0 
4.8 
1.4 
5.3 
I.? 
1.2 
2.4 

.0 
2.4 
1.2 
4.9 

.0 

.0' 
1j7.t', 

TO TAL 

776.6 
26~.7 

110.6 
1~.6 
44.8 

102. ') 
I .2 

(/ 

10. 7 
44.7 

IC".3 
34.9· 

5.E 
I 14. B 
160.9 

1 I • C 
5.2 

19.1 
7.'F 
5.4 

13.3 
1.6 
8.6 
4.2 
4.9 

.C 

./) 

"7.~ 
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Table E-12 

SUMMARY OF REQUESTS I 
DECISION RULE _ CR/VARI~ HIGH OR LOW REGIONS* 

ILITY THRESHOLD - 1.Oa
j 

I. 

\' 
POST 
SUBCATEGORIES BR..,{ BRK 

,.rNSTITt:TIO~ 
BRst \~O~1 HA.~ 

1- 1 
1- 2 
1- 3 

II- I 
II- 2 
II- 3 
II- 4 
11- 5 

III- I 
UI- 2 
III- 3 
III- 4 
III- 5 
III- 6 
U!- 7 
III- 8 
III- 9 
III-IO 
III-II 
III-12 
III-13 
1I!-14 
III-15 
III-16 
III-17 
III-l8 
1II-19 
1II-20 

'I: 

If 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

,. 

+ 
+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+, 

Q~S ARS 

+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

Those requests 
stated decision rule 
II " 

which oCcurred in the HIGH and L01' • . .• . ~, reglons for the 
ana VafilaOl.lity threshold are indicated· by "+" and - • respectively. 



-82-

'Rabie E-13 
\ 

MANPOWER ALLOCATIONS: 
DECISION RULE - CR/VARIABILITY THRESHOLD - 1.50

j 

POST 
Cl\ TF-GO:?! ES aRX BRK BRQ WOM rAN QNS ARS 

I 98.8 9S.8 78.0 143.3 155.7 63.0 164.1· 
'J " II 23.3 63.6 40.5 19.8 29.4 64.2 43.8 

HI 51. e 90 • .3 51.6 80.1 97 .5 54.2 210.9 
TOTAL 173.9 252.7 170.0 243.2 232.6 186.4 413.8 

POST 
SUBCA T£GO~I ts 
I- I 85.4 90.4 65.3 133.0 146.8 50.2 137.9 
1- 2 9.6 2.9 6.2 .0 4.1 10. I 4.9 
1- 3 3.B 5.5 6.5 10.3 4.8 7.7 21.3 

II- I 13.9 14.6 19.4 9.6 19.1 24.9 14.6 
11- 2 .0 I .. 4 4 .. 8 .0 .0 ~O 500 
I I - .3 .0 26.5 3.4 .0 .0 21.8 .0 
11- 4 9.4 21 • I 12.9 9.0 10.3 17.5 24.2 
lI- S .0 .0 .0 1.2 .0, .0 •. 0 

111- I .0 .0 3.4 •. 0 .0 .0 1.9 
II r- 2 5.0 5.0 5.0 6.7 5.0 5.0 13.4 
II [- .3 10.5 14.4 8.4 14.1 35.1 14.1 11 .8 
111- 4 7.1 1.2 1.2 7.2 6.0 4.8 4.3 
II 1- 5 .0 I .2 1.2 1.5 '.2 1.2 .0 
111- 6 6.7 21.5 3.4 7.0 13.6 8.1 58.9 
llI- 7 14.1 28.? 22.4 26.6 2 4.2 12.S 40.0 
111- 8 2.4 1.2 .0 1 .4 .0 1.2 4.8 
11 1 ~ 9 1.0 .0 I. 7 1 .4 .0 .0 1.4 
111-10 1 .4 1.2 3.4 7.5 1.7 1.7 5.3 
Ill-II 1 .4 I .4 1.5 .0 1.4 1.4 1.2 
III ~J2 1 .2 .0 ,0 1.2 2.4 .0 1.2 
Ill-iS .0 4. I .0 1.7 2.4 3.g 2.4 
HI -14 1 .0 .0 .0 .9 ./) .0 ,0 
Ill-IS ,0 3.6 .0 .0 4.6 .0 2.4 
lII-I6 .0 1.2 .0 2.4 .0 .0 1.2 
IlI-17 .f) .0 .n .0 .0 .0 5.0 
Ill-I e .0 .C .0 .0 .(\ .0 .f) 
III-I;} ,0 • 0 .0 .0 .0 .0 .r) 
If r -20 .0 .0 .0 .0 .0 .0 4~. 7 

TOTAL 

8·J 6. 7 
284.6 
635.4 

1727.7 

709.0 
37.13 
59.9 

116.0 
11.2 . 
51.7 

1:>4.4 
1.2 

I 1 • .3 
45.1 

109.0 
37.13 

6.3 
119.3 
168.4 

1 1 .0 
5.5 

22.2 
8.3 
6.0 

14. 4 
1'.9 

10.'5 
, 4.8 !/ 5.0 

;/ ,r; 
(r 0 
(i, • \\ 49.7 , 

\ 
1\ 
I( r, 
!.I 
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Table E-14 • 

~UMMARY OF REQUESTS IN HIGH OR LOW REGIONS* 
DECISION RULE - CR/VARIABILITY THRESHOLD - l.5cr. 

POST. 
SUBCATEGORIES 

1- 1 
1- 2 
1- 3 

II- 1 
II- 2 
II- 3 
II- 4 
II- 5 

III- 1 
III- 2 
III- 3 
III- 4 
III- 5 
III- 6 
III- 7 
lTi'- 8 
III- 9 
III-lO 
HI-II 
III-12 
IlI-13 
IIr-14 
III-lS 
III-16 
III-17 
III-18 
nI-19 
III-20 

* 

BR.,\ BRK 

+ 

+ 

+ 

+ 

J 

INSTITUTIO~ 
BRQ "TOH HAN 

+ 

+ 

'+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

ARS 

+ 

+, 

Those raquests which occurred in the HIGH and LOW regions for the 
stated decision rule and variability threshold are indicated bv 1'+" and 
II .. • ~ - , respect~vely . 

" 
:~ " 
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Table E-15 

MANPOWER ALLOCATIONS: 
DECISION RULE ,~ CR/VARIABILITY THRESHOLD - 2.00, 

J 

BRX BRK BRQ WOM MAN QNS 

98.8 98.8 78.0 143.3 164.6 69.6 
23.3 70.1 41 ~2 19.8 29.4 64.4 
52.1 90.3 51.8 84.6 97.8 54.2 

174.2 259.2 171 .. 0 247.7 291'~6 188.2 

SlJ3CA TEGORI ~s 
I- I 85.4 90.4 65.3 133.0 155.7 50.2 
1- 2 9.6 2.S 6.2 .0 4.1 II • 7 
1- J 3.8 5.5 6.5 10.3 4.8 7.7 

Il- l 13.9 14.6 20.1 9.6 19.1 2';.1 
II- 2 .0 I .4 4.R .C .0 .0 
11- 3 .0 33.0 3.4 .0 .0 21.8 
11- 4 9.4 21.1 12.9 9.0' 10.3 17 .5 
lI- S .0 .0 .0 1.2 .0 .0 

1I I- I .0 .0 3.4 .0 .0 .0 
II I - 2 5.0 5.0 5.0 6.7 5.0 5.0 
1I 1- .3 10.5 14.4 8.4 14.7 35.1 H.I 
II 1- 4 1.2 7.2 1.2 7.2 ·6.0 4.8 
11 1-, 5 .0 1.2 1.2 2. I 1.2 1"2 
111': 6, 6.7 21.6 3.4 7.0 13.6 8.1 
11 1- 7 14 .. 1 28.2 22.4 27.6 24.2 12.9 
III- ~8 2.4 1.2 .0 1.4 ,0 1.2 
111-'9 1.2 .0 I. 7 ' 1.4 .0 .0 
III-IO 1 .4 1.2 3.4 10.0 I .7 1.7 
II I-II 1.4 I .4 1 .7 .0 I • ~ I .4 
IlI-12 1.2 .0 .0 1.2 2.4 .0 
II 1,-13 .0 4.1 ~,>- .0 1 07 2.4 3.8 
111-14 1.0 (~ 0 .0 I.? .0 .0 
IlI-15 .0 31~6 .0 .0 4.3 .0 
III-IS .0 I)~ 2 .0 2.4 .0 .0 
1I1-17 .0 J' 0 .0 .0 • ,0 .0 
Ill-lf: .0 .0 .0 .<l .0 .0 
UI-19 .0 .0 .0 .0 .0 .r:: 
11 l-~O .0 .0 .0 .0 .0 ./) 

(j 

ARS TOTAL 

164.1 817.2 
43.R 292.0 

210.9 641.7 
418.13 1750.9 

137.9 717.9 
4.9 39.4 

21.3 59.9 

14.6 1 17.0 
5.0 1 1 • ~ 

.0 58.? 
24.2 1:>4.4 

.0 1.2 

7.~ I 1 .3 
13.4 ·45.1 
11.8 109.0 
4.3 37.9 

.0 6.9 
58.9 119. ,~ 
40.0 169.4 
4.~ 11 ,0 
1.4 5.7 
5 • .3 24.7 
1.2 8.5 
I .2 6.0 
2.4 11,.4 

.0 2.2 
2.4 l(l.~ 

I .2 4.'3 
5.0, 5.0 

.0 .0 

.0 .0 
49.7 49.,7 

i~ 

POST 
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Table E-16 

SuMMARY OF REQUESTS IN HIGH OR LOW REGIONS* 
DECISION RULE CR/VARIABILITY THRESHOLD - 2.00, 

J 

INSTITt.:TION 
SUBCATEGORIES BR..'\ BR.' BRQ \,'O~L Will 

1- 1 
1- 2 
1- 3 

Il- l 
11- 2 
11- 3 
11- 4 
11- 5 

111- 1 
IIl- 2 
111- 3 
111- 4 
111- 5 + 
111- 6 
111- 7 
111- 8 
111- 9 
111-10 + 
111-11 
111-12 
111-13 
111-14 + 
111-15 
111-16 
111-17 
111-18 
1II-19 
111-20 

* 

Q~S 

Those requ~sts which occurred in the HIGH and LOW regions 
sta~ed decision rule and variability threshold are indicated by 
.. II i 1 - , respect ve y. 

C' 

ARS 

for the 
"+" a>ld 

".~) 
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Table E-17 
Table E-l8 

,MANPOWER ALLOCATIONS : 
MANPOWER ALLOCATIONS: 

DECISION\;RULE - MAX 
DECISION RULE - MIN 

\:;; 

I ~ 
POST tOTAL 
CA TEGORn:S 3RX SRK BRQ WOM ~lAN QNS ARS 

78.0 1~~.3 ,166.5 69.6 202.3 861.~ .;. 

I 98.8 102.9 303.7 
70.1 41.2 22.8 .30.0 64.4 51.4 

II 2.3.9 237.1 717 .1 
.'.-_~: 0 

63.5 93.1 53.0 l09.6 105.0 56.0 POST 
.. 

III 490.7 1882.1 
TOTAL 186.2 266.0 172.2 275.6 301.5 190.0 CA TEGORI ES BRX BRK BRQ WOM MAN QNS ARS TOTAL 

I 76.9 96.9 44.5 87.6 94.3 56.8 154.'4 611.3 

POST 
II 13.0 27.0 5.7 1.8 21.5 26.2 17.2 112.2 

SU~C,; TEGOiH ES 155.7 50.2 176~1 760.1 III 38.2 5.~.2 2R.8' ~4.9 71.4 37.0 138.4 417.8 
85.4 94.5 65.3 133.0 TOTAL 128.1 171.1 79.0 J34.2 193.2 120.0 309.9 1141.3 

10 • 1 I 1 .7 4.9 39.4 
2 9.6 2.9 6.2 .0 4.1 , 1- 10.3 6.7 7.7 21.3 61.8 .( 

1, 1- 3 3.8 5.5 6.5 
POST 

I' " 14.6 117 0 0 
SUBCA TEGORI ES 

[ 14.6 20.1 9.6 .19.1 25.1 I- I 70.2 90.4 40.2 83.3 85.5 50.2 131.9 557.6 

\ 
Il- l 13.9 5~0 II .2 

.0 1 .4 4.8 .0 .0 .0 1- 2 3 .. 5 2.9 2.4 .0 4.0 2.4 3.4 18.5 

\! 

II- 2 59.9 
33.0 3.4 .0 .0 21.8 1.7 1- 3 3.3 3.6 1.9 4.3 4.8 4.2 13.2 35.2 

11- .3 .0 104.4 
9.4, 21.1 12.9 9.0 10.3 17 .5 24.2 

It 
II- 4 

.0 4.2 .6 .0 5.9 ,11.2 
11- 5 6'\ .0 I' 

f 
. , 

.~ 11-' 1 10.6 11.2 5.7 .6 15.8 1 1 .2 10.4 65.3 
f "0 

23 G 
II- 2 .0 .0 .0 .0 .0 .0 .9 .~ 

l 3.4 5.4 .0 .0 13.1 I! - 3 .0 .0 .0 .0 .0 1.8 .0 1.8 
' "~ 

1 • 7 .0 
.. 

I II I- 1 4~.1 
\ 5.0 G.7 5.0 5.9 13 .. 4 II- 4 2G4 15.8 .0 .0 5.8 13.3 5.9 43.1 

II r- 2 5.0 5. I 122 .\~ t 8.4 15 .. 8 35.1 14. I 21.0 U~ 5 .0 .0 .0 1.2 .0 .0 .0 1.2 
~: II I- 3 13.3 14.4 40 '1,5 
I' 7.2 7.8 J .2 7.2 7.8 4.8 4.3 

II I- 4 1.2 1.2 10, .. 2 
! 

,~>; 

1.2 102 I .2 2~4 1.8 
II 1- 5 11t:l.3 \ 

I' 
7.0 13.6 8.1 58.9 II I - 1 .0 .0 2.5 .0 .0 .0 7.9 10.4 

II l- Ei 6.7 21.6 3.4 1130.7 
IiI - 7 17.8 28.2 22.4 27.6 24.3 13.8 46.6 

17.6 
III - 2 2.4 5.0 3.4 3.4 4.6 5.0 7.9 31.6 

I 2.4 1 .2' .0 6 .. 5 1.2 1.2 5., I II 1- 3 10.5 14.0 2.4 14.7 29.8 7;.4 11.8 90.6 
II 1- 8 1.4 .9 .0 1.4 if~ 6 II 1- 4 1.2 7.2 1.2 1.5 6.0 2.2 3.3 22.5 

\ .0 I .7 III -9 1.2 3.5 1.7 7.0 31.,0 II 1.- 5 .0· 1.2 1.2 .0 1.2 1.2 .0 4.8 
( Ill-IO 2.4 ' 1.2 3.4 11.8 9.0 ! I .. G 1.7 1.7 .0 I .4 1.4 1.2· II 1- 6 . 5.5 4.1 .0 6.0 5.3 3.0 7.2 31.1 
i II I-II 2.4 .0 1.2 6.0 .II! - 7 14.1 16.1 15.0 13.3 24.2 12.9 40.0 . 135.5 

(II-12 1.2 .0 .0 1.2 
4.1 .0 1.7 2.1\ 3.8 2.4 14.4 III - 8 J .2 ,1.2 .0 1.4 .0 1.2 4.8 9.8 

Ill-13 .0 .0 .0 .0 2.8 III - 9 .0 .0 1.5 1.2 .0 .0 1.2 3.9 
.6 .•• Q 1.2 

lI~a>- 1 4 1.0 .0 4.6 14 .. 2 III-IO 1.4 1.2 1.7 .0 1.1 1.7 5.3 13.0 
.0 3.6 1.2 .0 4.8 

IIi-IS 1.2 4 .. 8 Ill-II 1.4 1.4 .0 .0 .0 !.2 1.2 5.2 
.0 102 .0 2.4 .0 .0 

III·-l€> 
.0 .0 .0 .0· .0 5.0 5.0 1II-12 .0 .0 .0 I • 1 1.2 .. 0 1.2 3.5 

Il!-17 .0 8.9 III-13 .0 1.3 .0 1.3 2.3 1.2 1.2 7.3 
.G .0 7.7 .6 .0 .0 

III-18 .0 5.3 III-J4 .5 .0 .0 .0 .0 ' .0 .0 .5 
.6 .0 3.6 .3 .0 .0 

.111-19 .9 49.7 49.7 III-15 .0 .6 .0 .0 ," 1.2 .0 2.4 4.2 
.0 .0 .0 .0 .0 

lIl-20 .0 III-16 .0 .0 .0 1 • I .0 .0 I .0 2.1 
UI-J1 .0 .0 .0 .0 .0 .0 4.4 4.4 
III-Jg .0 .0 .0 .0 '-.q .0 .0 .0 

i .III-19 .0 .0 .0 .0 Jj .6\ __ - .0 .0 .0 
" l! HI-20 .0 .0 .0 .0 .0 '<~~-, .0 37.6 31.6 

.' ., 

{/ 
" 

i, 
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Appendix F 

HISTORICAL DETENTION CENSUS, SECURITY INCIDENT RATES, HOUSING 
CAPACITY, AND STAFF-TO-INMATE RATIOS: 1967-1969 

-~----------.................... II ...... II<-/ 
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Institutional manpower quotas at the seven detention facilities 

operated by "the New York City Department of Correction changed little 

during 1967 and 1969 and remained constant in 1968. Bronx and Branch 

Queens in particu1a:r had no increase in quotas throughout 1967-1969. 

Fluctuations in the numbers of correctional officers (C.O.'s) actually 

assigned have also been small during this period, on the order of 3 

percent or less of the average quotas or assignments. The numbers 

assigned have typically been close to and 1;"" '; than the' average quotas 
I (I 

at each instit.ution. ';, : \\ 

During this period of essentially~\;onst;~t staffing, the 'inmate 

population underwent wide fluctuations, as is evident from Fig. F-l. The 

average daily census for the seven facilities grew 58 percent hetween 

1967-1968 and 11 percent between 1968-1969; however, the changes at the 

individual institutions were often appreciably different from these 

av~rages (c.f., Tables F-2 and F-3). 

These census figures are put in better perspective when compared 

with the institutional housing capacities of Table F-4. Over the 3 years, 

the ratios of average daily census to housing capacity were around 1.5, 

or 50 percent over capacity. The average ratios of maximum daily census 

to capacity ranged from 1.7 in 1967 to 2.0 in 1969. Bronx had the highest 

ratio on the basis of both the average and the maximum daily census during 

1969. Branch Que'ens exp'erienced the peak census-to-capacity ratios in 

1967 and 1968 and had the highest average census-to-capacity ratio in 1967. 

The Women's House had the lowest ratio, yet it suffered the greatest 

growth in average daily ,popUlation between 1967 and 1968 and had the highest, 

rate of total incidents in 1967 and 1969 (second highest in 1968). 

A summary of inmate security incidents that occurred during 1967 

through 1969 at the seven detention facilities is given in Table F-5.These 

are the :repo:rted security violations of a serious' nature which became of 

record in the Department's log of "Unusual Occurrences." These incident 

stat'istics are part of a more comprehensive survey which profiled i.ncidents 

on the basis of institutional totals, rates, spatial and temporal distri

butions, as well as several inmate characteris'tics such as age, arrest 
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Table F-l 

SUMMARY STATISTICS 

* *"" St'M ""I'D. STD. 
INSTITUTION BR.X BR.'i. BRQ h'm! !".A.'f QSS ARS rOT. AV. DEV. 
(1) 1969 Quota 137 153 79 178 197 123 262 1129 

(2) 1970 Allocations 141 184 81 161 203 122, 382 1274 248 121 
(3) 1970 Requests 174 259 169 251 292 189 419 1753 303 108 
(4) Di~ference:(3)-(2) 33 75 88 90 89 67 37 479 

(5) Diff~re~ce:(2)-(l) 4 31 2 -17 6 -1 120 145 

(6) Ratio: (3).t(2) 1.2 1.4 2.1 1.6 1.4 1.6 1.1 1.4 

(7) Ra~io: (2}-t(3) .81 .71 .48 .64 .70 .65 .91 ,J73 
I' 

(8) 1969 Av. Daily 
C.O.'s per 1000 Pop~.* 20 15 38 42 16 18 14 23 12 

(9) 1970 Req." C.O. 's 
per 1000 '69 Pop. 25 21 79 65 23 28 15 37 25 

~10) 1969 Av. Daily 
Pop.~Capilcity 2.0 1.7 1.5 1.2 1.9 1.8 1.4 1.6 

(11) : Total Housing 
Capacity t 8.6 15. 3.5 8.2 17. 9.3 39. 100 

(12) 1969 Total 
Incident Rate tt 9.6 51. 6.8 89. 19. 31. 59. 38. lO. 

* , , The differences of 145 C.O.'s betwe~n the'1969 total detention quota &~d the 
average 19,70 actual allocations is partly clue to the additional 165 C.O.' s 
a.~thorizp.d between Nov:ecller 1969 and April 1910. The 'Dec. '70 detention quota is 1464. 

*-The averages are weighted by the 1969 institutional capacities. i.e •• the entry' 
for each institution is Clultiplied by the ratio of its capsc:l.~y to the total c'apacity 
of all 7 fadl1 ties; these products are then But:J.r.ed across all 7 institutions to far:! 
the weighted average. 

*** Thet is, the average number of daily C.O.'s assigned divided by the average 
daily in::1ate census (pe'r thousand populat,ion). 

tTnis is the percentage total detention housing capacity existing at each 
hcU! ty. 

ttlnc:l.cent ;ate denotes the total nucl>er of inl!',ate s'ecur1ty vlo1atio'ns rapor'ted 
, at each ir.stitution for 1969 d~vided by tr.e a'/erage daily im:lste census (0:1 a 1000 

population basis). 
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"'*** ARS 
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.... 00' 

1969 

APRIL. JULY OCT. 
3-MO. 
AV.·· 

831 

1490 

286 

497 

1832 

936 

2985 

978 1100 970 

1500 1448 1479 

300 303 296 

491 631 530 

1783 1981 18fi5 

950 1008 965 

3082 3170 3079 
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Table F-3 

III >: ;J 
::l . . 

.................. 
NNO 
0\00' 
-...JO'N 

.................. 
WO'I-' 
...... 0-...1 
-...II-'\Jl 

...... 1-' ...... 
.t'- V1 N 
-...J-...I'" 
..- -.J .L ..... 

INMATE CENSUS 

AV. 
DAILY 

CENSUS··· APRIL JULY 

.ill! 

OCT. 

ill X 
::I . 

.................. 
J::-.O\ ...... 
J::-."'OO 
O\OOW 

.................. 
0\ OJ .t'-
.t'- 0\ ...... 
N V1 t..:l 

...... N ...... 
OO ...... \Jl .............. 
''-' '" -...J 

AV. 

.;= 

,3-MO. 
AV. 

DAILY 
CENSUS 

::s . 

NW N 
\0 I-' ...... 
\0 .... , ...... 
OWW 

W'.-.lN ° I~W .... 0-:;- . .L:"-
-...1000' 

I~ 

\~ 

I~ 

1967 

APRIL JULY - OCT. 

938 830 864 797 830 7!);j~'. 8119 724 843 

1471 1292 1347 1568 1402 1317 1240 1195 1179 

294 353 413 315 361 339 349 356 343 

527 323 371 422 372 371 418 3J3 360 

1812 1583 1729 1732 1681 1642 1615 1235 146<. 

911 921 960 884 922 895 923 933 947 

3017 2990 

3-MO. 
AV. 

~ 
Z 

~ 
t:xI 

~ ~-,~ . 
trJH 

~~ 
~ .. 
H 
O~ 
Z!2: 

t::I 
H 
Z~ 

~ti1 
~~ 
C::C 
~trJ 
H 

~~ 

AV. 

H 

~ 
(') 

~ 
UJ 
c:: 
UJ 

DAILY 
CENSUS 

805 780 

1205 1207 

349 349 

370 387 

1438 1446 

934 934 

*An entry under any month is the average daily tota: inmate popu.1aUol) for the institution- (averaged over the 
seven days correspond1n3 to the week from which the correctional man~ow9r data were sampled). 

** .~ This is the average inmate census for the three weeks of the three months in which the actual correctional 
manpower allocations were determined. 

,\** ThIs is the average daily census over the year for the specific institution; the census includes all inmate 
residents of the facility: detention inmates, sentenced help, sentenced individuals awaitinr. transfer. etc. 

****The ARS did not open to adolescents until October 14, 1968; all ARS data are taken ~rom this time. 
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charge, length of stay in detention until the incident, stage of court 
23 processing, weapon employed, and drug use. Since the facilities have 

widely varying capacities (Table F-4) and average daily census (Table F-2), 

in order to draw meaningful comparisons between them the incidents data 

are presented as rates (i.e., the number of incidents of a particular 

type at an institution, divided by the institution's average daily thou

sand population). Of course, other institutional differences may also 

account for the incident rate disparities identified in Table F-5. 

It is evident from Table F-5 that the incident rates have not varied 

widely in every incident category or in every institution duri~g 1967-

1969. Assault rates at Bronx and Queens have stayed rather uniform and 

consistently below the institutional averages. In this catego,ry and in 

the destruction of property, the Women's House has experienced both the 

highest rates and the most significant departures from the average rates • 

The property destruction rates at all other institutlons have been 

consistently negligible (except at Queens during 1969). Escapes were 

nonexistent in 1969, as were attempted escapes' in 1967. The average 

attempted esc~pe rate has been increasing over the years. Interestingly, 
'i the suicide rates have been close to zero and steadily decreasing at every 

institution except the ARS during 1967-1969. The suicide rates were 

greatest at ARS in 1969 (1.3) and at Brooklyn in 1968 (1.5) where the 

adolescents were housed for part of that year. Over the years, actual 

and attempted self-inflicted injury rates have predominated at Brooklyn, 

although Queens had the greatest self-injury rate in 1969, and the Women's, 

House had the highest attempted injury rate in 1968. Contraband rates 

have been greatest at the Women's House in 1969 and 1967 and at Queens 

in 1968. 

As Table F-5 also indicates, the Women's House produced the highest rates 

in the greatest number of incidents (42 percent), has done so consistently 

in the assault and property destruction categories, and has almost always 

23See Liechenstein, M., "Inmate Incident Statistics in the New York 
City Department of Correctiou';Detention Houses - I and II: 1967-1970," 
The New Yor,k City-Rand Institute; unpublished mimeograph. 
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Table F-5 

INCIDENTS VOLUME PER AVERAGE 1000 POPULATION 
INCIDENTS RATE'S: 

BRONX BF.ANCH QUEENS BROOKLYN 

1967 1969 1968 1967 1969 1968 1967 
1969 1968 

1.3 3.4 0.0 8.6 8.8 6.8 4.1.7 
2.1 1.3 O. (1' Assaults 0.0 0.0 0.0 0.0 0.0 

Destroy Prop. 0.0 0.0 0.0 
0.0 0.8 0.0 

0.0 1.3 0.0 0.0 0.0 2.9 
Escapes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Escapes 1.1 0.0 0.7 1.5 1.7 Att. 
0.0 0.0 0.0 0.0 0.0 2.9 

Suicides 8.6 11.6 43.3 21.5 
3.8 3.4 0.0 

Self-Inflicted Injury 0.0 2.5 15.6 0.8 5.8 
0.0 0.0 0.0 0.0 

Self-Injury 1.1 1.3 0.0 0.8 2.5 Att. 
0.0 0.0 0.0 0.0 0.0 2.9 

Contraband 

WOMEN'S HOUSE OF DET. MANHATTAN QuEENS 

1967 
1967 1969 1968 1967 1969 1968 

1969 1968 

6.6 2.4 2.1 2.2 2.2 2.1 
17. 14.,9 26.1 

Assaults 0.0 0.0 1..1 0.0 0.0 
12.4 9.9 4.7 0.0 

Destroy Prop. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 Escapes 0.0 0.0 0.0 0.0 1.1 1.1 
1.8 0.0 0.0 Att. Escapes 0.0 1.1 0.0 3.5 1.0 1.1 

Suicides 0.0 0.0 15.4 0.0 0.0 
4.7 6.1 3.7 9.7 

Self-Inflicted Injury 7.1 5.0 
1.4 5.5 0.0 0.0 

4.7 1.1 0.6 
Self-Injury 14.2 2.5 1.1 0.0 Att. 

8.9 0.0 7.1 0.6 0.6 1.4 0.0 
Contraband 

ALL DET. * ALL DET. 

ARS INST. AVERAGE INST. STD. DEV. 

1967 1969 1968 1967 1969 1968 1967 
1969 1968 

8.1 3.2 4.9 5.7 5.3 9.9 
Assau1ts 10.9 1.5 2.0 0.9 0.5 0.4 4.8 3.9 

0.0 0.0 Destroy Prop. 0.0 0.4 0.2 0.0 0.5 1.2 
0.0 0.4 Escapes 0.6 0.1 0.0 0.7 0.4 0.0 

Att. Escapes 0.7 0.0 
1.6 0.,7 0.6 1.6 

0.9 0.4 
Sui~id~s 1.3 0.0 

9.3 5.2 15.8 7.6 6.8 8.4 
Self-Inflicted 'Injury 4.6 0.4 

2.1 6. If 1.0 2.6 6.4 0.5 
Att. Self-Injury 6.3 0.0 

1.8 3.5 0.5 2.7 
5.0 0.0 2.3 0.4 

Contraband 

*Weighted average (by the 
daily census of tctal detention 
age population). 

ratio of institution mean daily census to mean 
population) of incidents rates (per 1000 aver-
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departed from the institutional average by two standard deviations. Brooklyn 

had the highest rates in 21 percent of the cases, has predominated in the 

actual and attempted self-inflicted injury categories, and has fluctuated 

from the detention average by 1 to 2 standard deviations. The· Q\~eens House 
"\\ 

had the highest rates in 13 percent of the cases, but in differenbincident 

categories and in two different years. Such differences in incident rates 

may provide an important additional basis for estabHshing manpower alloca

tional priorities among the detention facilities. 

Another way of assessing need and perceivin& differences among deten-
1 

tion facilities is to contrast average daily correctional manpower with the 

average daily census at each site. On the basis of complete census data 

and the nine-week post schedule samples, we discover extraordinary dif

ferences in average daily correctional manpower per 1000 inmates among the 

seven detention institutions (see Tables F-6 - F-8). On the highest 

level of aggregation, the totals for the three post categories, we observe 

that the Women's House had the highest ratio in each of the 3 years (close 

to 2 standard deviations above average each year) and Branch Queens, the 

second highest (about 1 standard deviation above average in 1969, and around 

0.5 standard deviation or less in 1967-1968). By contrast, the ARS had 

the most conservative ratio (approximately 1 standard deviation below aver

age) in 1969 and 1968, followed closely by Brooklyn and Manhattan. Brook

lyn had the lowest ratio in 1967; Queens and Manhattan were next in rank. 

Even by separate post categories, the Women's House has operated with 

the highest staff-to-inmate ratios over the years. When we dis aggregate 

process functions from the observation and circulation control categories, 

we find that the Women's House is still around 2 standard deviations above 

the institutt_onal average. This is a considerable! contrast to Brooklyn, 
Ii which has had the lowest ratio in all years except 1969 when its ratio was 

15 and the ARS's was 14, the minimum for that year. 

Inspection of post subcategories reveals that although the Women's 

House had the highest ratios of officers to inmates at the aggregated levels, 

Branch Queens ranked highest in the clerical category during 1968 and 1969 

and was close to the ratio for the Women's House in 1967. Finally, we note 

(, 
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that Branch Queens has ahlays held the greatest ratio in the mobile post 

category, i.e., ,,,ork gang supervision and general interior patrol. 

f. 

'{ I, 
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Table F-6 
. 

AVERAGE DAILY CORRECTIONAL MANPOWER PER lobo INMAT,ES - 1969 

POST 
CATEGORIES BRX BRK BRQ WOM MAN Q~S ARS AV. 

I 12 8 24 22 8 7 
l 

7 13 II 1 2 2 2 2 3 1 2 III 7 5 12 17 7 8 6 9 TOTAL 20 15 38 42 16 18 14 23 
POST 

SUBCATEGORIES 

1.1 11 7 18 21 6 7 6 11 2 1 0 1 0 0 0 0 0 3 0 4 1 1 1 0 1 1 

11.1 1 1 2 0 1 2 0 1 2 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 4 0 1 0 0 0 1 0 n. 5 0 0 0 2 0 0 0 0 

II!. I 0 0 0 2 0 1 0 0 2 1 0 2 1 1 1 1 1 3 2 1 2 4 2 1 0 2 4 0 1 0 1 1 1 0 .1 5 0 0 0 0 0 0 0 0 6 1 0 0 1 0 0 0 0 7 2 1 4 3 2 2 2. 2 8 0 0 0 2 0 0 0 0 9 0 0 0 0 0 (j 0 0 10 1 0 0 0 0 0 f!.j 0 
/I 11 0 0 0 0 0 0 \~ 0 12 0 0 0 0 1> 0 Cl\ 0 13 0" 0 0 1 0 0 0 0 14 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 16 0 0 0 1 0 0 0 0 17 0 0 0 0 0 0 0 0 18 0 0 0 1 0 0 0 0 

19 0 0 0 1 0 0 0 0 
20 0 0 0 0 0 0 1 0 

STD. 
DEV. 

7 
1 
4 

12 

£. 
1 
1 I' ,1 

1 
0 
0 
1 
1 

1 i·~ 
1 
1 
1 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Table F .. 7 

AVERAGE DAlLY CORRECTIONAL MANPOWER. PER 1000 

POST 
CATEGORIES BRX BRK BRQ WOH MAN QNS 

1 15 9 20 36 8 8. 
2 2,: 2 1 2 4 II 

III 9 6 11 24 8 8 

TOTAL 25 17 33 60 18 19 

P..9ST 
SUBCATEGORIES 

1.1 11 8 15 34 7 7 

2 .1 ·6 1 0 0 0 

3 3 0 4 2 1 1 

ILl 1 1 2 0 1 2 

2 0 0 0 0 0 0 

J 0 0 0 0 0 0 

4 0 1 0 0 0 1 

S· .0 0 0 0 0 0 

IILI 0 a a 1 0 1 
2 1 0 1 . 

2 1 1 
3 2 1 3 5 2 2 

4 0 1 0 2 1 1 

5 0 0 0 0 0 0 

6 1 0 0 2 1 0 

7 :3 1 5 4 2 2 

8 0 0 0 3 0 0 

9 0 0 0 0 0 0 
0 0 0 0 10 1 0 

11 0 0 0 0 0 0 

12 .f.., 0 0 0 0 0 0 

13 0 0 0 .1 1 O. 
14 0 0 O· 0 0 '0 
15 0 0 0 '0 a a 
16 0 ·0 0 1 0 0 
17 0 0 0 a 0 0 

18 0 0 0 2 0 0 

~9 0 0 ...... :,0 1 0 0 

.20 ..... :> 0 0 0 0 0 0 

INMATES - 1968 

-" -

ARS. 

6 
1 
6 

13 

6 
0 
1 

0 
0 
0 
0 
0 

0 
0 
I 
0 
0 
0 
2 
0 
0 
0 
0 
0 
.0 
0 
0 
O. 

Ii" 
/I 

0 
0 
0 
1 

~ ~:' 

AV. 

15 
2 

10 
26 

13 
1 
2 

1 
0 
b 
0 
0 

0 
1 
2 
1 
0 
1 
3 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

, <,.i 

STD. 
DEV. 

11 
1 
6 

16 

10 
1 
1 

1 
0 
0 
1. 
a 

1 
1 
1 , 
1 
0 
1 
i. 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
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Table F-8 

AVERAGE DAILY CORRECTIONAL MANPOWER PER 1000 INMATES - 1967 

POST 
CATEGORIES BRX BRK BRQ WOM MAN * STD. 

QNS ARS AV. DEV. 
I 14 8 18 32 9 a 

11 2 
15 9 

2 2 1 3 3 2 III 9 6 
1 

9 26 8 7 11 TOTAL 25 15 30 
8 

59 20 19 28 16 

POST 
SUBCATEGORIES 

1.1 13 7 14 31 8 7 
2 1 0 1 

13 9 

3 
0 0 0 0 I 

1 0 4 1 1 1 I 1 

11.1 1 1 2 0 2 2· 
2 0 0 0 

1 1 
0 0 0 0 0 

3 0 0 0 
4 

0 o· 0 0 0 
0 1 0 0 I 1 

5 0 0 0 
I I 

1 0 .0 0 ·0 

III.l 0 0 0 I 0 1 0 I 
2 1 0 1 1 0 I 1 
3 2 2 2 

1 
5 3 2 3 1 

4 0 1 0 I 1 1 I 1 
5 0 0 0 0 0 0 0 
6 1 1 0 

0 
2 1 0 1 1 

7 3 1 4 5 2 2 3 1 s 0 0 0 3 0 0 1 1 
9 0 0 0 0 0 0 0 0 

10 1 0 0 0 0 0 0 0 
11 0 0 0 '0 0 0 0 0 
12 0 0 0 0 0 0 0 0 
13 0 0 0 1 0 0 0 0 
14 0 0 0 0 0 0 0 0 
15 0 0 0 0 0 0 0 0 
16 0 0 0 1 0 0 0 0 
17 0 0 0 0 0 0 0 0 
18 0 0 0 4 0 0 1 1 
19 0 0 0 :I. 0 0 
20 

0 0 
0 0 0 0 0 0 0 0 
() 

* . ARS did not exist in 1967. 

ri 
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Appendix G 

HISTORICAL MANPOWER ALLOCATIONS: 1967-1970 

... "" ~, 
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Unless stated otherwise, all the manpower tables in this docunieut 

state the nwnber of correctional officers deployed in the various post 

categories of Table 1 for the first week of the month and year indicated. 

The tabulations reflect the number of men needed on an annual basis if the 

same pos t s truc ture were repeated for each week of the YElar and if the 

effective number of annual working days per officer were 218. 24 

One of the most striking features of the C.O. manpower allocations 

made over the past 4 years (see Tables G-l through G-lO) is that despite 

wide variations in architecture, inmate census, and capacity among the 

seven maximum-security detention houses, the average manpower~ommitment 

to inmate processing operations has been close to 40 percent in each year. 

The balance, 60 percent, has been collectively allocated to observation, 

supervision, and circulation control. 25 Even by individual institution 

(c.f. Tables G-4 - G-lO) , these percentage distributions have departed from 

the averages by no more than 9 percent in 1969, 6 percent in 1968"anci 7 

percent in 1967. The pattern is still more consistent by institution across 

the years, the maximum spread in percentage m~nning to process tasks being 

5 percent or less. 

Of the twenty functions that constitute the process category, clerical 

activities, receiving room tasks, kitchen monitoring, and visit room super

vision have jointly required about 26 percent of the total correctional 

force on the average in each year during 1967-1969. As percentages of the 

total process category, these posts have accounted for 62 percent in 1969, 

62 percent in 1968, and 65 percent in 1967. 

24·' , . . 
According to the Department s formula for vacation accrual, sick-

1.eave allowance, etc., the expected number of annual working days per cor
rectional officer (except those in court detention facilities or in the 
Transportation Division) is 218 or 1744 hours per year. Since a one-man, 
8-hour tour per day post requires 2920 man-hours per year, such a post 
involves 1.67 correctional officers on an annual basis (for the Women's 
House, 1.68). Other posts scale accordingly, as discussed in Section II. 

25The distributions of C.O. manpower were derived from nine-week sam
ples of institutional post assignment schedules in accordance with the post 
typology developed in this Report. The typology distinguishes three main 
post categories: (1) observation and supervision of inmates in housing 
areas and work gangs; (2) control of inmates W movements throughout the 
buildings; (3) processing of inmates in the programs and activities con
nected with'their detention. The 40-percent figure pertains to this third 
category, while the 60-percent figure "refers to categories (1) and (2) to
gethcar. 
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Although the average p.roportions of manning in the individual pro

cess categories have also been consistent, there have been some notable 

exceptions, for which only partial explaftations.come to mind. Manhattan, 
/,' 

which operates a nighttime reception center, has had relatively high receiv-

ing room manning over the years. By contrast, Branch Queens, an institution 

with a small, long-term inmate composition, has had low reception staffing. 

Similarly, in the clerical category, the ARS has had exceptionally high 

percentage manning, while Branch Queens and the Women's House have been 
26 consistently low. 

26A more comprehensive treatment of historical manpower allocations 
is presented in Liechenstein; M~ and B. Schwartzfarb, "Analysis of Cor
rectional Officer Manpower Allocations in the New York City Department 
of.Correction," and iil Liechenstein, M., "Recent Manpower Allocations 

·and Requests in the New York City Department of Correction," The New York 
City-Rand Institute; unpublished -mimeographs. 
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Table G-2 

WEIGHTED AVERAGE MANPOWER ALLOCATIONS 
FOR ALL INSTITUTIONS 1969-1970 

1969 Al1ocati~ns 1970 Al1ocl1:io~s 

POST \ltd. Av. Std. Coef. Av. % Wtd. Av. Std. Coef. 
CATEGORIES C.O.'s Dev. Var. Total C.O. 's Dev. \'ar. 

I 102 38 37 50 126 60 47 
II 20 9 45 10 22 10 49 

III 86 42 49 40 100 56 S5 
tatAL 208 86 41 100 248 121 49 

POST 
SUBCATEGORIES 

1.1 89 34 38 44 115 S5 47 
2 4 2 59 2 3 1 45 
3 8 4 52 4 S 5 59 

n.l 10 6 61 5 11 5 48 
2 0 0 0 0 0 119 
3 1 1 107 a 1 1 112 
4 7 ~ 71 4 7 6 89 
5 1 4 404 1 :) 3 98 

111.1 ) 3 95 2 6 5 95 
2 8 4 43 4 6 2 38 
) 14 8 59 7 18 10 53 
4 4 3 66 2 4 3 73 
5 1 1 161 0 1 1 46 
6 5 2 48 3 6 3 48 
7 26 15 57 12 29 15 51 
8 5 4 81 2 .) 3 83 .., 0 1 413 0 1 1 87 

10 2 1 51 1 4 3 69 
11 0 1 ]64 0 1 1 82 
12 2 2 108 1 1 1 90 
1) 1 1 131 1 1 1 67 

~~ 0 0 0 0 0 203 
IS 1 1 153 0 2 2 93 
16 0 1 462 0 0 1 114 
17 1 1 119 0 2 2 119 
18 1 2 313 0 1 3 .351 
19 1 2 147 1 1 1 ·264 
20 11 13 119 4 15 l.7 119 

19;0-1969 ~ 

Av. % 1970 Minus 1969 
Total Av: Allocatbns 

51 24 
10 2 
39 14 

100 40 

47 26 
1 -1 
J 0 

5 1 
0 0 
0 0 
4 0 
1 2 

2 3 
3 -2 
8 4 
2 0 
1 0 
2 1 

11 3 
1 -2 
0 1 
1 2 
0 1 
0 -1 
1 0 
0 0 
1 1 
0 0 
0 1 
0 0 
0 0 
4 4 

POST 
CATEGORIES 

I 
II 

III 
TOTAL 

POST 
SUBCATEGORIES 

1.1 
2 
3 

11.1 
2 
3 
4 
5 

III. 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 

It 

-107-

Table G-3 

WEIGHTED AVERAGE MANPOWER ALLOCATIONS 
FOR ALL INSTITUTIONS* 

. .!2_~ .!i£§. 
Av. by", Av. 4", Std. Av. by Av. :; Std. 
C.O. 's Total Del.'. e.o. 's :Iot;al De .... 

102 49 34 100 49 32 
20 10 9 18 9 ·9 
86 41 37 86 42 34 

208 100 75 204 100 68 

89 43 24 SS 43 29 
4 2 2 4 2 2 
8 4 3 9 4 .5 

10 5 6 10 5 6 
0 0 0 0 0 0 
1 0 1 1 ~ 1 
7 4 5 S 4 4 
1 1 3 0 0 1 

3 1 4 3 1 3 
S 4 3 6 3 2 

14 7 8 14 7 6 
4 2 3 3 1 ) 
1 0 1 0 0 1 
5 3 5 5 3 3 

26 13 12- 26 13 12 
5 2 4 3 1 3 
0 0 1 0 0 1 
2 1 1 3 1 1 
0 0 1 0 0 1 
2 1 2 1 0 2 
1 1 1 3 1 3 
0 0 0 0 0 0 
1 . 1 1 1 0 1 
0 0 2 0 0 1 
1 1 1 1 1 2 
1 1 2 1 1 0 
1 1 1 2 1 2 

11 4 11 12 6 12 

1967 

Av. by Av. % 
C.O.' s Total 

74 50 
16 11 
59 \ 39 

lli9 100 

67 45 
2 2 
.5 3 

11 7 
0 0 
0 0 
5 3 
1 1 

1 1 
4 3 

15 10 
6 4 
1 1 
5 3 

15 10 
2 1 
0 0 
2 1 
1 1 
1 0 
2 1 
0 0 
1 1 
0 0 
0 0 
1 1 
2 1 
0 0 

Fo~ each ?ost category the ~elghted average ~a~~o~er is cO~Futed by ta~ing the 
nu:::ber o! C.O.'s e:::;>loyed in tha: category at a:l lr.stitution and r:ult1plyi!13 b,' the 
institution' s total ~ .. ousing capacity. These procucts are slt=c.d across all the deten-
tion facilities and the result divided by ihe total detention housing ca;>acity. 

________________________________ ~__________ l~ 

Std. 
Dev. 

19 
9 

21 
43 

20 
1 
2 

6 
0 
2 
3 
1 

3 
1 
7 
3 
0 
3 
4 
2 
0 
0 
1 
0 
1 
0 
0 
1 
0 
4 
1 
0 
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Table G-4 TableG-5 

MANPOWER ALLOCATIONS - BRONX MANPOWER ALLOCATIONS - BROOKLYN 

.lli1 1968 ~ 
1969 ~ % Std. .li§l. POST Std. Av. No % Std. Av. No. POST CATEGORIES 

Av. No % 
C.O. 's Total Dev. C.O. 's Total Dev. Av. No. % Std. Av. No. % Std. Av. No. % Std. 

C.O.' s Total Dev. 
CATEGORIES c.o. 's Total Dev. C.O. 's Total Dev. C.O. 's Total Dev. 81 59 1 79 57 4 I 18 60 3 

0 11 8 2 I 79 51 2 84 53 14 66 51 16 
8 6 2 8 6 

2 II 22 14 4 21 13 
II 

48 35 
5 14 11 5 

45 34 2 48 35 3 
III 55 

III 
100 3 138 100 1 35 1 54 34 7 49 \ 38 4 

TOTAL 131 100 6 137 
TOTAL 156 100 5 160 100 24 130 100 24 POST 

POST SUBCATEGORIES 
S UBCA."T"EC.o RI ES 

62 45 14 70 51 1 69 53 2 1 .. 1 
3· 2 0 3 2 0 1.1 73 47 1 78 49 16 61 47 15 

2 3 2 0 
16· 5 4 3 2 3 2 0 3 2 1 3 

16 12 
2 1 

3 7 5 1 
3 2 1 1 2 1 2 3 2 1 0 5 4 0 8 6 3 5 4 11.1 

0 0 0 0 0 0 0 11.1 11 7 2 11 7 4 9 7 4 
2 0 0 

0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 
0 0 3 

3 2 0 3 2 2 3 0 0 0 0 0 0 0 0 0 
3 2 2 4 

1 1 1 1 1 0 4 12 8 3 11 7 3 6 5 2 
5 1 1 1 

5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 111.1 
5 4 0 4 3 1 

IlL 1 0 0 0 0 0 0 0 Q 0 
2 5 4 0 

11 8 1 11 8 0 11 8 0 2 5 3 0 5 3 1 4 3 1 
3 

1 1 0 1 1 0 
3 13 8 1 13 8 4 13 10 2 

4 1 1 0 
1 1 1 

4 1 1 1 
8 5 0 6 4 0 6 5 1 

5 1 1 0 
0 b 4 0 6 4 5 2 1 1 2.: 1 0 1 1 1 

6 5 4 0 
17 12 0 14 11 0 15 11 1 6 5 3 1 5 3 1 5 4 1 

7 
1 1 '0 1 1 0 

1 14 9 1 ' 13 8 3 10 8 3 
1 1 0 

,., 
'\1 8 

.0 0 0 0 0 0 0 1 1 
0 8 2 1 0 2 1 1 1 1 '0 

9 
3 2 0 l 2 

9 O. 0 0 0 0 0 0 0 0 
10 3 2 0 

0 1 1 1 1 1 0 1 .1 
0 10 2 1 0 2 1 0 1 1 0 

11 
0 0 0 0 0 

11 2 1 1 2 1 1 1 1 1 , 
0 0 0 12 

1 1 1 1 1 1 
12 0 0 0 0 0 0 0 0 0 ", 

0 0 1 
, , 

13 
0 0 Q 0 0 0 0 0 0 

0 0 13 2 1 1 2 1 0 1 l' . 0 
14 

0 0 0 0 0 0 0 
0 14 0 0 1 0 0 0 0 0 0 

15 
0 0 0 0 0 0 0 

13 2 1 1 2 ,1 1 1 1 1 
16 0 

0 0 0 0 0 0 0 0 0 
0 16 0 0 0 2 1 1 0 0 0 

17 
0 0 0 0 ,~ .. 0 0 0 0 

1 3 17 0 0 0 0 0 0 0 0 0 
18 

0 0 0 1 0 0 0 
0 18 0 0 0 0 0 0 0 0 0 

19 
0 0 0 0 0 0 0 0 

19 2 1 0 3 2 2 3 2 2 
20 

20 0 0 0 0 0 ·0 0 0 0 



_ ,-, ~ • "'"' .... '« -~ 
,,'J c •• ~ __ •• ~,_ ~~", ___ ,~""''''H''r ". 

- --~~~'!;:Il~~W''l_~!''9h;;;:''5.''«A>I' .... :a;;,,,,,.......,,gs:~,,,,,'Y1",,,,,,,,~,,,,~,,,,,,-w'~ 

l~: 
':) 

<.':. It' 
f 

i~~ 

p.\ 

'} 
-110-

-111- ':'1' 

il~ 
Hi 
H 
Ul 

, n}; 

~:i( 
;~~ 

, ~.~-,; Table G-6 
Table G-7 :ii; 

.1 

>~:~ ,Ii 
MANPOWER ALLOCATIONS BRANCH QUEENS 

MANPOWER ALLOCATIONS - WOMEN'S HOUSJ3 
" ;' / 

-
h '" .Ii 

i:· 
t 

:/ 
1969 1968 1967 

POST Av. No. % Std. Av. No. % Std. Av. No. % Std. 
CATEGORIES c.o. 's Total Dev. C.O.' s Total Dev. C.O. 's Total Dev. 

I 49 63 2 47 60 1 45 62 2 
II 5 6 0 5 6 0 5 6 0 

.!?ll ..!2.§! .!ill 
26 34. 1 23 32 3 III 24 31 3 

POST 78 100 1 73 100 2 Av. No. % Std. Av. No. % Std. Av. No. % Std. 
TOTAL 78 100 1 

CATE'GORIES C.O.'s Total Dev. C.O.'s Total Dev. C.O. 's Total Dev. 
';~" 

POST 
I 83 53 7 94 60 4 87 54 3 

SUBCATEGoRIES 
II 9 6 10 2 1 1 3 2 1 37 47 :! 2 35 45 1 33 45 1 III 64 41 5 62 40 3 71 44 5 

1.1 
i 3 4 a 3 4 0 TOTAL 156 100 4 156 101 6 161 100 5 

2 2 3 
9 12 1 9 12 1 9 12 1 3 

POST 
5 6 0 5 6 a 5 7 0 SUBCATEGORIES Il.1 

0 0 0 2 0 0 0 0 0 0 
1.1 80 51 8 89 '57 4 85 53 3 

0 0 0 3 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 0 

0 0 0 4 0 0 0 0 0 0 
3 3 2 1 5 l- '1 3 2 1 

0 0 0 5 0 0 0 0 0 0 

1 1 1 1 ILl 0 0 0 0 0 0 0 0 0 
111.1 2 2 1 1 1 

2 0 0 0 0 0 0 0 .0 0 
5 6 2 4 5 1 3 4 0 

3 0 0 0 
2 

7 9 2 0 0 0 0 0 0 
5 6 1 7 9 0 

4 0 0 0 
3 

2 2 0 0 0 0 0 0 0 
1 1 1 2 2 0 

5 6 10 
4 

O· 0 0 9' 2 1 1 3 2 1 
2 2 0 0 0 0 5 

0 0 0 6 0 0 0 0 0 0 
, \ III.1 6 4 4 3 2 1 3 2 2 

10 14 1 7 9 11 2 11 14 1 
2 5 ,3 1 3 2 2 4 3 1 

0 0 0 8 0 0 0 0 0 0 
3 13 8 1 13 8 4 13 8 2 

0 0 0 0 9 1 1 1 0 0 
4 3 2 2 5 3 0 3 2 1 

2 2 '0 2 2 0 2 2 0 
5 0 0 0 0 0 0 

10 
0 a 0 

0 C 0 
11 0 0 0 0 0 0 

6 5 3 1 5 3 1 5 3 1 0 0 0 0 0 0 0 0 0 

1 15 

12 
7 11 7 2 11 7 9 2 

0 0 0 0 0 0 0 0 

8 5 1 6 4 

13 0 
0 0 0 8 8 5 1 1 0 0 0 0 0 0 

9 2 1 0 2 1 0 2 1 0 

14 
0 0 0 0 0 0 15 0 0 0 

10 0 0 0 0 0 0 2 1 1 0 0 0 0 0 0 0 0 0 
0 0 0 0 a 0 0, 

16 .f- a 0 0 11 0 0 17 0 0 0 0 0 0 
12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3 2 0 3 2 1 

18 0 
0 0 0 13 3 2 1 0 0 0 0 0 0 

14 0 0 0 0 0 0 0 0 1 

19 
0 0 0 0 0 0 20 0 0 0 

15 0 0 0 0 0 0 0 0 0 16 3 2 1 3 2 1 3 2 1 17 0 0 0 0 0 '0 0 0 0 '18 5 3 2 6 4 0 10 6 2 " 
'j 19 3 2 1 5 3 1 2 1 1 20 0 0 0 a a 0 0 0 0 

.... 
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Table G-8 

MANPOWER ALLOCATIONS - MANHATTAN 

1969 l2§! 

POST Av. No. % Std. Av. No % 
CATEGORIES C.O.'s Total Dev. C.O. 's Total 

1 89 45 3 87 43 
24 12. a 22 11 11 
84 43 8 93 46 III 

TOTAL 197 100 11 203 100 

POST 
SUBCATEGORIES 

1.1 77 39 8 77 38 

2 4 2 1 4 2 

3 8 4 1 8 4 

11.1 18 9 1 18 9 

2 0 0 0 0 0 

3 0 0 0 0 0 

4 6 3 1 4 2 

5 0 0 0 0 0 

III.1 0 0 0 0 0 

2 10 5 10 4 2 

3 31 16 3 26 13 

4 8 4 0 8 4 

5 0 0 0 0 CI 

6 6 3 2 8 4 

7 20 10 1 22 11 

8 2 1 0 2 1 

9 0 0 0 0 0 

10 2 1 1 2 1 

11 I) 0 0 0 0 

12 4 2 3 4 2 

13 2 1 0 8 4 

14 0 0 0 0 0 

15 2 1 1 2 1 

16~ 0 0 0 0' 0 

17 0 0 0 0 0 

18 0 0 0 0 0 

4 2 3 6 3 19 
20 0 0 0 0 ,,0 

Std. Av. No. 
Dev. C.O. 's 

12 91 
3 28 

1.1. 79 
5 198 

11 79 
1 4 
1 8 

1 20 
0 0 
0 0 
3 8 
0 0 

0 0 
0 4 
2 26 
0 10 
0 0 
1 8 
1 20 
1 2 
0 0 
1 2 
0 0 
3 2 

11 2 
0 0 
Q 2 
0 0 
0 0 
0 0 
4 4 
0 0 

1967 

% 
Total 

46 
14 
40 

100 

40 
2 
4 

10 
0 
0 
4 
a 

0 
2 

13 
5 
0 
4 

10 
1 
0 
1 
0 
1 
1 
.0 
1 
0 
0 
0 
2 
0 

Std. 
Dev. 

1 
2 
3 
3 

2 
0 
1 

1 
0 
0 
1 
0 

0 
0 
2 
1 
0 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
3 
rj 

J 

I' 

I, 

~ 
I 

I 
I 

,I 

I 

I, 

i 

I 

,iM 
,)\" 
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Table G-9 

MANPOWER" ALLOCATIONS - QUEENS 

,:,-, 
I' 
I 

f 

POST 
.!..969 1968 1967 

CATEGOiiIES 
Av. No. % Std. Av. No. % Std. Av. No. 
c.o. 's Total Dev. C.O. 's 

% Std. 
Total Dev. C.O. '5. Total Dev. 

I 48 42 1 48 40 
II 18 16 

a 52 43 1 
2 22 18 a 21 

III 48 42 2 
17 2 

51 42 4 48 40 TOTAL 114 100 4 121 
3 

100 4 121, 100 4 

POST 
SUBCATEGORIES 

1.1 43 38 a 44 36 a 
2 1 1 0 

48 40 1 

3 
1 1 0 1 1 0 

3 3 1 4 3 1 4 3 0 

ILl, 10 9 0 11 9 2 
2 0 a 0 

12 10 1 
a 0 0 0 

3 1 1 
0 0 

0 1 1 0 2 
4 

2 1 
7 6 1 10 8 

5 
2 6 5 2 a a 0 0 0 0 0 0 0 

IlLl 7 6 0 6 5 1 6 5 0 
2 ,5 4 a 5 4 0 5 4 0 
3 8 7 1 13 11 3 10 8 2 
4 5 4 0 4 3 2 5 4 0 " 5 1 1 1 1 1 0 0 0 0 " 
6 2 2 0 2 2 a 4 3 1 
7 14 12 0 14 12 1 13 11 1 
8 1 1 0 1. 1 0 1 1 0 
9 0 a . 0 0 0 0 0 0 0 

lQ 1 1. 0 1 1 0 1 1 1 
11 1 1 0 1 1 1 1 1 0 
12 a a 0 0 0 0 0 0 0 
13 1 1 0 1 1 1 1 1 a 
14 0 0 0 0 0 0 0 0 0 
15 0 0 0 0 0 0 0 0 0 
16 0 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 0 0 
18 2 2 3 0 0 0 0 

,', 

0 0 -
19 0 0 0 1 1 1 0 0 0 
20 0 0 0 0 0 0 0 0 0 

'I ': 
), 



.. 

POST 
CATEGORIES 

I 
11 

III 
TOTAL 

POST 
SUBCATEC'.oRIES 

1.1 
2 
3 

11.1 
2 
3 
4 
5 

III.1 
2 
3 
4 
5 
6 
7· 

'8 
9 

Uk· . 'li'~'" 
12 
13 
14 

<15 
16 
17 
18 
19 
20 
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Table G-10 

MANPOWER ALLOCATIONS - ARS 

1969 

Avo No. % 
C.O.'s Total 

140 48 
23 b 

129 44 
292 100 

123 42 
6 2 

12 4 

9 3 
0 0 
3 1 
9 3 . 
0 0 

6 2 
12 4 
12 4 

3 1 
0 0 
6 2 

44 15 
9 3 
0 .0 
3 1 
0 0 
3 1 
0 0 
0 0 
0 0 
.0 0 
3 1 
0 0 
0 0 

29 10 

* 1968 

Std. No. % 
Dev. C.O. 's Total 

13 133 48 
1 2~ 8 
7 122 44 

16 277 100 

12 117 42 
0 6 2 
2 14 5 

1 8 3 
0 0 0 
0 3 1 
1 11 4 
0 0 0 

1 6 2 
1 8 3 
2 11 4 
2 0 0 
1 0 0 
2 6 .. 2 
5 .42 15 

.0 3 1 
0 0 0 
0 6 2 
0 0 0 
0 0 0 
0 3 1 
1 0 0 
0 0 0 
1 0 0 
1 3 1 
0 0 0 
0 0 0 
1 31 11 

--* 
ARSstarted October 14, 1968; only the data for this month in 1968 

·are presented. 
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Appendix H 

COMPUTER PROGRAMS FOR AUTOMATED ~IPOWER ANALYSIS 

.' 

() 
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The accompanying programs im?lement the manpower accounting and 

allocation scheme riescribedin this Report. The programs are designed 

to operate w.ith nationally available, commercial. time-sharing computer 

services. Although written specifically for one such computer service, 

the language employed (viz., XTRAN) can be made compatible with other 

time-sharing facilities or with the Department's proposed proprietary 

computer system with only minor revisions to the present code. 

The present version of the manpoweral:ocation pr06ram is designed 

for use by someone, unfamiliar with computer technology, stationed at an 

ordinary teletype console or equi~alent communications terminal. As such, 

the program provides numerous cues and instructions to the user. While 

at the console, the user can elect to type in new manpower data or to 

retrieve previously entered data from the computer files. The user can 

select any combination of the four decision rules developed in this docu

ment merely by responding "yes" or "no" to each option inquiry made by the 

computer. In addition, the user can choose any set of values for the 

degree of variability in manning deviation which he will tolerate in the 

L~beral Rule and Ctinservati~e Rule assignment policies discussed earlier 

(i.e., the values of the variability threshold factor). The program 

automatically prompts the user to indicate his preferences and, in turn, 

supplies the user with the consequent manpower allocations arrayed ac

cording to the post typology of Table 1 (which, for convenience, is printed 

out by the computer at the conclusion of the analysis session). Finally, 

a tableau is presented for each decision rule which indicates which posts 

and institutions had manpower allocations that departed from the norm. 

This iS~Ji1ccoI:lplished in the MAX and MIN assignment rules by printing "+" 

and It_I, signs whenever requests either exceed or fall short of, respective

ly, the average actual post allocations at the institution. In the LR and 

CR pr~ntouts, the plus and minus signs designate requests that occur, cor

respondingly, in th~ HIGH and LOW manning regions for the variability thresh

old'prescribed by the user (see APpendix D and Section V for definitions 

of the",e~) regions) •. 
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The program 1;i.stings given in Figs. H-l througQH-7 accomplish the 

functions just described. The program is written modularly so that the 

program flow, decision rules, statistical comput~tions, mode of data 

entry, retrieval and storage, and display formats are easily modified, 

refined, or adapted to the needs of other c~rrectional jurisdictions. The 

statistical operations are carried out in the individual subroutines MEAN 
and STATS (Figs. H-3 and H-7)j the decision rules in LIBCON AND MAXMIN 

(Figs. H-3 and H-4); the computational displays in TYPE, POST, and PRINT 

(Figs. H-4, H-5, and H-6); and the data retrieval, input, and overall pro

gram control in MAIN (Fig. H-l). 
il 

Figures H-8 through H-13 illustrate a typical execution of thefuanpower 

analysis program from a teletype console. The only typing or response 

demanded of the user is indicated by the underLined entries in the figures. 

The session begins by the user's typing his secret authorization code (Fig. 

H-8). Next, the computer language in which the program is written is entered 

("XTRAN" in Fig. H-8). A request is made to compile the manpower program 

for execution and to store the compiled progtam in the file designated 

/MPBIN/ (the blank entry after "OLD FILE?" and elsewhere in the program 

indi"cates a carriage return on the teletype console). Once the program is 

compiled and stored, all the steps under "+COMPILE/MANPOWER/" can be 

avoided in future sessions. 

The user elects to run the compiled program by typing "+RUN" (Fig. R-8). 

Since no special options or subroutines are required beyond those included 

in the program, the user presses -the carriage return after "OPTIONS:" and, 

"SPROG:" (Fig. H-8). Next, the program requests information on whether man

ning data have been previously entered. Since the affirmative response is 

given (Fig. H-8) by typing "1" on the console, the computer automatically 

retrieves the allocations and requests datta formerly 'entered and stored on 

files. Having done this, the program then asks the user to select the deci

sion rules he wishes to invoke (in Fig. H-8, MAX and LR are chosen). The 
" computer immediately displays the manpower allocation's in Fig. H-9 in 

accordance with. the choice of MAX. 

In the.next illustration, Fig. H-IO, the computer prints all the cases in 
Ii 

which requests either,~exceed or fall short of the average manning aSSignments 

,... 
,. 
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for each institution and post. Since the user also elected LR analysis, 

the computer asks for the desired variability threshold factor (Fig. H-II) 

and then calculates and prints the resultant manpower allocations, as well 
\'~ 

as those posts and institutions where the requests either fall below or ex

ceed the variability tolerance (Fig. H-12). The program goes on to ask if 

any othe.r variability thresholds should be tried under LR (bottom of Fig. 

H-12). Since the user indicates no by typing "0" after the inquiry, the 

session is concluded by printing out the post typology (Fig. H-13) for the 

user's convenience in interpre~ing the preceding computational results. 

' .• • r, 

'\ 
\ 

.\ 
\ 
I' 
. ~ 
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~ 
II 

C ... MAIN PROCRAM 
ruM~NSlnN A(7.~g.5) AAV(7 25) R(7 28) 5(28) 0(28) C(S) 
Ir~TEGEH Q.Z C1 D) • •••• . • .-

DATA C/476.,341 •• 194.,457 •• 932. 520. 2147. 5567 I 
DISPLAY $ $ • • • • 
DISPLAY ~ $ 
DISPLAY #~i'lANPOwER AUAlYSIS & ALLOCATION PROGRAM (VERSIOtl-l)$ 
rOR 1:1,3: DIS~lAY S ~ -
DISPLAY #$r1A:JPO~J.f.:R AlLOCATICfJS & REQUESTS DATA PREVIOUSLY ENTC"RED?$ 
DISPLAY f!!$TYPE: HER~, I:YE~. O:NO THEN PRESS RETURN KEY. S .. ~ , 
ACC::!'T Z(O)' . _!I • -." 

IF C Z ( 0) • EQ. a ) GO TO J 
OPEn (3,INPUT,/SAi,lPLES/) 
R!AD (3,20) Kl ' 
20 FORHAT (12) 
CLOSE (3) 
OPEN (3,INPUT,/MPR/) 
~ 2 J:l,2S 
2 READ (3,10) (R(l J) 1::1 7) 
CLOSE (3) , • , 

OPEN (4,INPUT,/MPA/) 
00 3 K:l,Kl 
DO 3· J:l,,28 
3READC4,10) CACI"J.K)"I:l 7l. 
CLOS:: (4) , 
GO- TO 8 

'1 DISPLAY #$THE ORO::;it CF INSTITUTIONAL ENTRIES MUST BE AS FOllOWS-$ 
[)ISPLAY #$a~X:l. DRK::2, BR,Q;3. WO~=4, ~AN=5t Q'NS:6. ARS:7 $ • 
DISPLAY #'~E.ITr..R THE NO. OF UEEKLY SAMPLES TO 81:" I-NPUT HERE.$ II 
ACCEPT K 1 .... - , 
OPEr: C3,OUTPUT,/SA:1PLES/) 
WRITE (3,20) KI 
CLO~! (3) 
DISPLAY .~ $ 
DISPLAY $ S 
DISPLAY #$1 :~PUT MANPOtJER ALLOCA nON DA TA$ 
DISPLAY #sor.:PP.:::SS SPACr::: K!::Y AFT~R EACH E~JTiWS 
DISPLAY S $' • 
DISPLAY S S 
00 4 K;:l tIn 

'DIS?LAY #$~JEEKlY SM1PLS r:o.o;. K 
DISPLAY D$POSr CATEGORY BRX 
DO 4 J:l,28 
DISPLAY HJ,$ $ , 
.. REA D (0, 19) (A ( I. J "K) • I: 1 : 7) 
DISPLAY $ s' 
19 FOi?i'1AT (24X,7(F5.1 4X» 
DISPLAY $ $ , 

BRK 

DISPLAY #$ENfER :'lAf;pmJER REQUEST DATA$ 
DISPLAY 5 S 

BRQ WOM MAN QNS ARS$ 

DISPLAY N~POST CATEGOny 8RX SRK BRQ f:1AN QNS ARS$ 

Fig. H-l. Computer program listings 
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DO 5 I.J:=l,L!8 
~1;rLAY #J.~ $,' 
5 READ(O,lS) <P.(I,J),I:l,7) 
DISPLAY $ $ 
PlSPL,/-\'{ $ $ 
lG FORM{,! (7:--5.1 ) 
OPE~ (3,(J!JTP'JT,/!lPR/) 
DC G J= 1.20 
G W~ITF.(3,lO) (R(I,J),I=l t 1) 
CLOS E (.3) 
OPEn (,~,O;jTPUT,1i1PA/) 
007 I{: t.l{1 
"0 7 J - I "F .'-" - ~,t. J 

7 WnlTE(4,tO) (A(I,J,Y), 1=1,1) 
CLOS S (4) 
8 DISPLAY $ $ 
DISPUI '( $ $ 
~lSPLAY #~EOTER DECISION RULE OPTIO~S BY TYPING l=YES, O=NO$ 
DISPLAY $'S' 
:)ISPLAY ,$ $ 
DIS?L,\Y N~.>THC:il PRESS THE RETlJR!l KEY AFTER El'lCH CHOICF.:~ 
DIGPLAY 1i'~MAXI~HJf1 RUL2? .:t,F.' 
.\CC:;:PT Z( 1) J 

:lSPLAY ISMINIMUM RULE? :$,# 
ACCCPT Z(2) 
DISPLAY HSLIBERAL RULE? :$,' 
t~CCSPT Z (S,) 
:nSFU\Y P$CO:~SE:1VI\ TI VE RULE? : $,# 
:)!SPUW $ $ 
01 SPL,\Y $ -; 
;.C C EP T Z ( 4 ) 
Cf, LL i'lEA:lC A, tlA V ,K 1) 
Q: 1 
1::( zq>.EU.l ) CALL ~lAXMl:J(AAV,~,Q) 
'~::? 
IF( Z(2).F.Q.l ) CI'LL M~.XMIt:(AAV,R,Q) 
IFe Z(3).~~.1.OR.Z(4).EQ.l ) CALL STATS(AAV,R,D,S,C) 
~:3 
IFe Z(S).Eo.i ) crILL L13Cot,(AAV,R,D,S,Q) 
~:: ., 
IP( Z(~).EJ.l ) CALL LIBCON(AAV,",D,S,Q) 

. eA LL ?Cf.f 
~TOP 

~, 

-);'I~~ 
'FYg• H-2. Computer program listings 

'.' . 

....• ij~.; 
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SUBROUTI~E LIBCON(AAV,R,C,S,~) 
Dl~ENSION AAV(7,28),2(7,2~).n(2),D(2a),S(2e) ~M(7.28) 
REAL i'j(S,3::!) ,L ' 
Hi TEGE:ii Q, Z ( 1 C ) 
1 IF (a.m.l> DISPLAY B~AXIMU~ RULES 
IF (G.m.:!) DISPLAY ,55t":1:1I~iUM RULES 
IF (Q.ZQ.~) DISPLAY #~LIaERAL ?,UL~S 
IF (Q.EG.4) DISPLAY #~:C::S.ERVATIVr:: RULE$ 
D1 SPl.,A Y 5 S 
DISPLAY S : 
DISPLAY. tl5E:1TER .P~.SI~':O VARIABILI TY TH:1ESllCLO FACTCil HERES, 
DISPLAY #SAUD TlH.:n D~n!SS ~ETUR:: K::V:5.: 
ACCEPT L . 
00 2 J:l.28 
002 1::1.7 
~Cl):AAV(l.J) + DeJ) -L*SeJ) 
9(2):3(1) + 2.*L*SeJ), 
IFe ReI,J)_QE.aCl).A~D.~Cl.J).L~.DC2) ) MCI,J):RCI,J) 
IFC RCI,J).GT.SCZ) ) M(l,J):A~AX1CO •• B(~» . 
IFe ltCI,J).I.T.8C1).ArJD.:1.EQ.3 ) MCI,J):AAAXl(O.,9(l» 
IFC RCI,J).LI.a(~).A~C.q.EQ.4 ) MCI,J):RCI,J) 
IF CRCI,J).G!.SCl).AND.RCl,J).LE.D(2» MMCl,J):lH 
IF CRCl.J).GT.3C2» MMCI,J):lH+ 
IF CRCI.J).LT.DCl» ~~CI,J):lH-
2 CO,rnlNU! 
CAL" PRUlT 01,L,!1) 
c\ LL TV P E: (ioit': , (.1) 

ZCS):o 
OISPLAY #$AR£ THERE OTHER VARIADILITY THR£SHOLD FAC·TOR~hFOR THIS RULE?~ 
01 SPLAY USrYp~ HF.:RF.:, c1:YES, O:~O AND PRESS RErUp.~, K~Y :1).11 \ 
Ace EP T Z ( 5), .:/ 
IF(Z(5).E~.1) GO TO 1 
DISPLAY S $ 
DISPLAY ~ .s 
RETUR~I 
END 

SUBROUTINE :"IEANCA,::AAV,K 1) 
DIMENSION AC7,2S.5),AAVC7,28) 
DO 1 J:l,23 c 

DO 11=1,1 
AAVCI .J):C. 
002K:l,Kl .' 
2 AAV(I.J)=AAV(I,J) + ACI,J,K) 
I AAVCI,J)=AAVCI,J)/FLOATCK1) 
RETURN 
END 

Fig. H-3. Computer program listings 



SUBROUTINE TYPE (MM.Q) 
DIMENSION MM(7.28) 
INT£GER Q 
DISPLAY $ $ 

---- . -.-.. ---
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DISPLAY! $ 
DISPLAY '$POST INSTITUTIONS$ 
DISPLAY '$SUBCATEGORIES BRX BRK BRQ WOM MAN QNS ARS $ 
DISPLAY IS $ 
DISPLAY $ $ 
00 I J: 1,3 
I WRITt (°12') J.(MM(I.J),l:1.7) 
2' F'ORMAT(~I- $.12,12X. 7(Al.4X» 
DISPLAY $ $ 
DISPLAY $ $ 
DO 2 J:4.8 
2 WRITE (0,26) J-l,(MM(I,J).I:l,7) 
26 FORMAT ($U-· $,.12,12X,:T(AI,4X» 
DISPLAY $ $ 
DISPUY' $ $ 
DO 3 J=9,28 
3 WRITE (O!27) J-8,(MM(I,J),I:l,7) 
27 FORMATC~111-$.12.12X~7(Al.4X» 
DISPLAY $ $ 

~ \ DISP1.AY $ $ 
IF (Q.U:.2) 
IF (Q.U:.2) 
IF (Q.GE.l) 
IF (Q.GE.3) 
DISPLAY $ $ 
DISPLAY $ $ 

DISPLAY #$+ DENOTES 
DISPLAY #$- DENOTES 
DISPLAY US+ DENOTES 
DISPLAY 1$-. DEPlOTES 

REQUESTS HIGHER THAN AV. ALLOCA,~:~(I1':$ 
REQUESTS LOWER THAN AV. ALLOCAT1:AIS$ 
REQUEST IN HIGH REGIONS 
REQUEST IN LOW REGIONS 

RETURN 
END 

SU8ROUTINE MAXPIINCAAV,R.Q) 
DIME~lSION AAVC1 ,28) ,RC7 ,28) ,MPI<7 ,28) 
REJ\L. MCB ,.52) 
ItJtEGER Q 
RE'AL L 
DO 1 J:l.2B 
DO 11:1,1 
IFCQ. Ea. n ~(I, J )=AMAX I (AAVCl.J) ,R (I ,J» 
IF'(Q •. EQ.2) M(l,J) = Mll N l<AAVU,J) ,P.O ,J» 
IF (R(I.J).GE.AAV(l~J» MM(I,J):lH+ 
1 F ( R ( I • J) • L T .~AA V ( I , J » MM C I , J ) : I H -
I COtlTI Nur .. 
CAL.l PRI NTCM.L ,Q) 
CALL TYPE CMM,Q) 
RETURN 
£rlD 

Fig. H-4. Computer program lis tings 

SU8ROUTI !}E POS T 
DISPLAY S $ 
DISPLAY $ S 
DISPLAY· $ 
DISPLAY $ $ 
DISPLAY ~ $ 
DISPLAY 1$1-
DISPLAY $ S 
DISPLAY 1$ 
DISPLAY 1$ 
DISPLAY 1$ 
DISPLAY $ $ 
OISPLAY $ S 
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POST TYPOLOGY $ 

OBSERVATIOf~ & SUPERVISIONS 

1-1 HOUSING AREA POS.TS 
J-2 OUTSI DE POS7$ 
I -3 MOBILE PA TROL POST & GANGS$ 

DISPLAY 65U- CIRCULATION CONTROL$ 
DISPLAY $ $ 
DISP'LAY N$ 
DISPLAY 1$ 
DISPLAY 11$ 
DiSPLAY 1$ 
blSPLAY 1$ 
DISPLAY:) $ 
D~SPLAY $ :$ 

lI-J GATE & MAIN ENTRANCE$ 
U-2 SALLYPORTSS 
11-3 SRI DGES, TU:WE:tS & ROTl1~IDA$ 
11-4 £SCORTS$ 
II-5 ELEVATORS$ 

DIS~LAY #$111- PROCESSINGS 

III -I FEEDING ClNr·jA TE & OFFICER MESS HALLSH 
III-2 KITCHEN$, 
tU-3 RECEIVIfJG !'lOOMS 
II 1-4 VI SITS $ 
111-5 CO~MISSARYS 
III-G RECREA TI O~l. 1.IBRARY & CHAPELS 
IIl-7 G~NF.RAL OFFICE, SECURIty OF'FlCE,COIJTROL ROOM,S 
. STOREHOUSE,CAS,HIER,KEY & TOOL CONT?iOL$ 
Ill-S LAUNDRY (CLOTHES BOX & DISTRIBUTION) $ 
111-9 SARBER SHOPS 
111-10 CLINIC$ 
111-11 COU~SEL ROO~$ 
111-12 SOCIAL SERVICE $ 
111-13 MAIL & PACKAGE ROOM$ 
11l":14 T!EI}OLVER QUALIF'ICATIDrJ ( Afms PRACTICE )$ 

. A 
DISPLAY $ $ 
DISPLA'Y #$ 
DISPLAY 1$ 
DISPLAY #$ 
DISPLAY 1$ 
DISPLAY G$ 
DISPLAY #$ 
DISPLAY #S 
DISPLAY is 
DISPLAY 11$ 
DISPLAY #$ 
DISPLAY #$ 
DISPLAY #$ 
DISPLAY #$ 
DiSPLAY 1/$ 
DISPLAY #$ 
DISPLAY #$ 
DISPLAY 11$ 
DISPLAY p'; 
DISPLAY #$ 
DISPLAY #$ 
DISPLAY 115 
DISPLAY #$ S 
DISPLAY S S 

III-!5 ~KllLE:D ~AlNTENANCE (£XTE,RmNATOR.ROOF'ER.ELECTRICIAl1)$ 
111-16 EDUCAtIO~AL ~ QOCATIONAL PROGRAMS$ 

DISPLAY ~ S 

IlI-17 DAKERY$ 
III-IS RE1.IEF'S 
111-19 TRANSFER QFFICER'& MISCELLANEOUSS 
111-Z0 INtlRMARY$ 

DISPLAY #";EtJO OF SESSlOrl - lOGOUT') 
RETUfW 
EtlD 

Fig. H-S. Computer program listings 

.. 

,) 
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SUBROUTINE PHINT(M,L,W) 
REA L ;r} , 8 ,32) 
INTEGER Q 
REAL L 
DISPLAY $ $ 
DISPLAY $ $ 
IF' (Q.EQ.l) 
IF' (Q. tG .2) 
IF (Q. EQ.3) 
IF' (Q .EQ. 3) 
IF (Q. EG.4) 
IF (Q.£Q.4) 
DISPLAY $ .... $ 
PISPLAY $ $ 

DISP'LAY 
DISPLAY 
DISPLAY 
DISPLAY 
DISPLAY 
DISPLAY 

I$MAXIMUM RULE$ 
ISMl NI MUM R ULE$ 
C$LIBERAL RULE ~ 
CSVARIABILITY THRESHOLD 
#$C ONSERVA II VE RULE S 
I$VARIABILITY IH~ESHOLD 

fJ\CIOR -

FACTOR -

~,L 

S.L 

DISPLAY #$ DECISION RULE MA NPO\~ER ALLOCATIONSS 
DlSPl..AY $ $ 
DlSP1..A'I $ $ 
WRITE (0,10) 
WI T£ (0,18) 
DISPLAY $ $ 
DISPLAY $ $ 
DO 11:1,7 
M(I.29)~M(I.l)+M(I,2)+M(I,3) 
Me 1,30):: MC J. Il 4)+MC I, 5)+M( I ,6)+~1 (I" 7)+l1( I, ED 
I'SCI,3i):O. 
DO 1 J:9,28 
I MCI,31):M(I,J)+MCl,31) 
DO J 1:1.8 
3 M(I,32):M(I,29)+M(I,30)+~(I,31) 
DO 2 J:l,32 
M(S,J)=:O. 
0021:1,7 
2M(S.J):M(8,J)+M(I,J) 
WRI TE (0,1 1:1 (Me 1,29) , 
WRITE (0,12) (Mel,30), 
WRITE (0,13) (MCI,3I), 
WRITE (O,14j (MCI,32). 
DI:SPLAY $ $ 
DISPLAY $ $ 

1:1,8) 
1:1.8) 
1=1.8) 
1:1,8) 

DISPLAY #$POST SUBCATEGORI ES$ 
DISPLAY $ $ 
DISPLAY $ $ 

"DO 4 J:l,3 
4 WRITE (0

1
15) J,(M(I.J),1:1,8) 

DISPLAY 5 :b 
DISPLAY $ $ 
00 ) .J:::4,8 
5 WRlTE (O!l~) J-3,(MCI,J),1=1,S) 
DISPLAY $ 1I 
DlSPLI\Y 5 .$ 

Fig. H-6. Computer program listings 

I 
./ 

---------------~------------~ ~;.: 
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00 6 J:9,28 
6 WRITE (0,17) J-B.(MCI,J),I:l.S) 
DISPLAY S $ 
DISPLAY $$ 
DISPLAY $ S 
DISPLAY $ $ 
10 FORMAT (SPOST INSTITUTIONS) 
11 FORMAT ($IS,12X.S(F5.1,2X» 
12 FORMAT (SIIS.IIX,S(F5.1,2X» 
13 FORMAT ($III$,10X.SCF5.1,2X» 
14 FORMAT ($TOTAL$,7X,8(F6.1,lX» 
IS FORMAT (SI- $,I2.7X,8CF5.1.2X» 
16 FORMAT ($II- $,12,7X.8(FS.l,2X» 
17 FORMAT C$III-$,I2,7X~8CF5.1,2X» 
18 FORI1A T ($CA TEGORYSRX SRX 
RETURN 
END 

SUBROUTINE STATS(AAV,R,O,S,C) 

BRQ 

DIMENSION AAV(7,28).R(7,2S),O(28).S(28),CCS) 
DO 1 J:l,28 
D(J):O. 
0021:1,7 
2 D(J):O(J)+C(I).(R(I,J)-AAVCI,J» 
I O(J):O(J)/C(S) 
DO 3 J:l,28 
S(J):O. 
0041:1,7 
4 S(J):S(J)+(R(I,J)-AAV(l,J)-O(J» •• 2 
3 S(J):SQRT( S(J)/6.-) 
RETURn 
END 

Fig. H-7. Computer program listings 

tlOM MAN QNS 'ARS 

TOTAL$) 
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COM-SHARE CENTER J 32 
PLEASE LOG IN:J171RAND;~IL 
Hf.ADY, SYSTE,'rl W04 

F E13 24 1 7: 2 9 
LAST LOGIN FEB 24 17:25 
PROJECT'CODE: 3291 

-X TRA N 
VER. FEB 8 

+CbMPILE IMANPOWERI 
OlJTPUT:/MPBINI 
OLD F'I LE? _ 
OPTIONS: NAMES 
SUBROUTINE LIBCDNCAAV,R,D,S,Q) 
SUBROUTINE MAXMINCAAV,R,(U 
SUBROUTINE MEANCA,AAV,Kl) 
SUBROUTINE STATSCAAV,R,D,S,C) 
SU3ROUTINE PRINTCM,LJQ) 
SUBRD UTI N'E TYP E C MM. Q) 
SUBRD UTI NE PDS T 

+.B..l.lli. 
OPTIONS:_ 
SPRGG: _ 
XLI BE FEB 4 
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f'IANPOWER ANALYSIS & ALLOCATION PHOGRAM (VERSION-I) 

j'lMJPO!:JF:R ALLOCATIOrJS & REQUESTS DATA PREVIOUSLY ENTERED? 
TYP:Z HERE, ~t=YES. O=NO, THEN PRESS RETURN KSY: L 

ENTER DECISION RULE OPTIONS BY rYPI~G l=VES, O=NO 
THeN PHES$ THf. RETURN I< ~ AFTSR E/\CH CHOICE: 

~IA X H11Ji1 R IJL E1 :1 
r1l~;H1Ut1 RULF:? :11 
UHF-RAt RULE? : I 
COi1SERVAfIVE RULl-:? • 0 .-

Fig. R"",8. lliustrative manpower analysis computer program execution 

",,;-t,~~-
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MAXIMUM RULE 

DECISION RULE MANPOWER ALLOCATIONS 

POST INS TI TUn ON 
CATEGORIES BRX BRK BRQ WOM MAN QNS ARS TOTAL 

I 98.8 102.9 78.0 143.3 166.5 69.6 202.3 861.3 
11 23.9 70.1 41.2 22.8 30.0 64.4 \ 51.3 303.7 
III 63.5 93.0 53.0 109.5 104.9 55.~ 237.1 717.1 
TOTAL 186.2 266.0 172.2 275.6 301.4 190.0 490.7.1882.1 

POST SUBCATEGORIES 

I- I 85.4 94.4 65.3 133.0 155.7 50.2 176.1 760.1 
1- 2 9.6 2.9 6.2 0.0 4.1 n.7 4.9 39.4 
1- 3 3.8 5.5 6.5 10.3 6.7 7.7 21.3 61 ~8 

11- 1 13.9 14.6 20.1 9.6 19.1 25.1 14.6 117.0 
ll- 2 0.0 1.4 4.8 0.0 0.0 0.0 5.0 11.2 
II- 3 0.0 33.0 3.4 0.0 0.0 21.B 1.7 59.9 
u- 4 9.4 21.1 12.9 9.0 10.3 17.5 24.2 104.4 
U-. S 0.6 0.0 0.0 4.2 0.6 0.0 5.9 11.2 

IU- 1 L.7 b.O 3.4 5.4 0.0 0.0 13.1 23.6 
111- 2 5.0 5.1 5.0 6.7 5 .. 0 5.9 13.4 46.0 
Ill .. 3 13.3 14.4 8.4 150\8 35.1 14. J 21.0 122 .. 1 
111- 4 7.2 7.8 1.2 7.2 7.7 4.8 4.3 40.2 
III- 5 1.2 1.2 1.2 2.4 1.8 1.2 l' .2 10.2 
UI- 6 6.7 21.6 3.4 7.0 13.6 B.l 58.9 119.3 
III- 7 17.8 28.2 22.4 27.6 24.3 13.8 46.6 180.1 
IlI- 8 2.4 1.2 0.0 6.5 1.2 1.2 5.1 17.5 
UI- 9 1.2 0.0 1.7 1.4 0.9 0.0 1.4 6.5 
lII-IO 2.4 1.2 3.4 IJ .8 3.5 1.7 7.0 30.9 
Ill-II 1.6 1.7 1.7 0.0 1.4 1.4 1.2 8.9 
UI-12 1.2 0.0 0.0 1.2 2.4 0.0 1.2 6.0 
11l-13 0.0 4.1 0.0 1.7 2.4 3.8 2.4 14.4 
111-14 1.0 0.6 0.0 1.2 0.0 0.0 (J.O 2.8 
III-IS 0.0 3.6 1.2 0.0 4.8 0.0 4.6 14.2 \\: 

II 
111-16 0.0 1.2 0.0 2.4 0.0 0.0 1.2 4.8 /1 IU-17 0.0 0.0 0.0 0.0 0.0 0.0 5.0 5.0 ,( 

UI-IS 0.0 0.6 0.0 7.7 0.6 0.0 0.0 8.8 'C0 ;r 
111-19 0.9 O.G o .O~ l.G 0.3 0.0 0.0 5.3 

If" 

111-20 0.0 0.0 0.0 0.0 0.0 0.0 49. "' 49.7 ;, 
,~ 

:1 
Fig. H-9. Illustrative manpower analysis computer program execution '. 
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LIBERAL RULE 
.# . 

ENTER DESIRED v,\RIABILITY THRES\-lOLD 
AND THEN DEPRESS RETURN KEY:hl 

FACTOR HERE 

LIBERAL RULE 
POST INS TI TUTI ONS VARlABILI TY THRgSHOLD FACTOR : 1 
SUBCA TEGORI ES BRX BRK BRQ '\~O~l MAN QNS ARS 

DECISION RULE MANPOWER ALLOCA nONS 

I- I + + + + + 
1- .2 + + + + + +- + POST 'INSTl TunON 
1- 3 + + + + + + CATEGORIES BRX BRK BRQ WOM MAN QNS ARS TOTAL 

I 98.6 98.8 78.0 135.3 138.7 66.2 165.4 781.0 II- • + + + + + + + 11 23.3 56.9 3·7.1 19.8 30.0 62.2 42.6 271.8 11- 2 + + + + + + + III 50.8 86.2 49.0 80.3 95.3 52.9, 204.5 619.2 
Il- 3 + + + + + + .. TOTAL 172.7 241.9 164.1 235.4 263.9 161.2. 412.7 1672.0 
u- 4 .+ + + + + + + 
iI- 5' + +,. . - : -, + POST SUBCATEGORIES 

IlI- 1 + + - + + I- I 85.4 90.4 65.3 125.0 127.2 50.2 ·139.7 68'3.2 
IlI- 2 + + + + + 1- 2 9.4 2.9 6.2 .0.0 4.1 8.3 4.9 35.7 
lII- 3 + + + + 1- 3 3.9 5.5 6.5 10.3 7.3 7.7 20.8 62.0 
111- " .+ + + + + 
lII.,. 5 + + + + il- l 13.9 14.6 1 G. 6, 9.6 19.1 22.1' 14.6 110~6 
III- 6 + + + + + + + II- 2 0.0 1.4 4.2 0.0 0.0 0.0 5.0 10.6 
III- 7 + + + 11- 3 0.0 19~8 '3.4 0.0 :0 .0 21.6 0.0 44.6 
III- 8 + + + + 11- " 9~4 21.1 12.9 9.0 10.9 18.4 22.3 104.1 
111- 9 + + + + + + u- 5 0.0 0.0 0.0 1.2 0.0 0.0 0.6 1.8 
111-10 + + + + 
111-11 + + +- + + 111- 1 0.0 0.0 2.8 0.1 0.0 0.0 7.9 10.7 
111-12 + + + + + + + 111- 2 5.0 5.3 5.0 6.7 5.0 6.2 13.0 46.1 
111-13 +. + ' .. \+ -11- + + + 111- 3 10 .• 5 14.4 6 .• 8 14.7 34.2 11.8 12.4 104.9 
111-14 + \+ + + + + 111- 4 5.6 7.2 1.2 5.8 6.Q 4.8 4.3 34.9 

UI-5. 0.0 1.2 1.2 0.8 1.2 1.2 0.0 5.6 ~:1II-15 +: + ... + + 111- Ii' 7.9 21.6 3.4 8.4 13.6 S.l 54.4 117.3 111-16 + + + ... + + + llI- 7 14.1 25.1 22.4 22.3 24.2 12.9 . 40.0 160.9 
111.-17 + + + + +- + + 111- 8 2.4 1.2 0 .• 0 3.B 0.0 1.2 4.8 13.4 

. 111- 9 0.7 0.0 1.7 0.3 .. 
111-18 + + + + 1.4 0.0 1.4 5.5 
111-19 ~~~:~, + + + lII-l0. 1.4 1.2 3.4 5.0 1.7 1.7 5.3 19.7 

"~:,-, 111-11 1 • .4 1.4 1 .1 0.0 1 • 1 1.4 1.2 7.5 111-20 ."", + + + -+ + + + ~ .:- UI-12 0.9 0.0 0.0 1.2 2.1 0.0 1.2 5.4 , 1\ 

~~~~~" 111-13 0.0 3.7 0.0 1.7 2.4 3.6 2.4 13.8 ," 
111-14 ; 1.0 0.1 0.0 0.6 0.0 0.0 0.0 . 1.7 '''~~. " 

+ DENOTES REQUESTS ·HIGHER~\ THAN AV. ALLOCATION 111-15 0.0 2.9 '0.0 0.0 3.5 0.0 2.6 9.0 
- DENOTES REQ'JESTS LO\~ER :rHAN AV. ALLOCA Tlor·;s III-16 0.0 1.0 0.0 2.,1 0.0 .c .0.0 1.2 4.2 

III ... t7 0.0 0.0 0.0 0.0 0.0 0.0 4.9 4.9 iK;' 
111-18 0.0 0.0 0.0 4.0 0.0 ,. 0.0 0.0 4.0 I, 

111-19 0.0 0.0 O.Q 1.8 0.0 0.0 0.0 1.8 ;~ 
IU-20 0.0 0.0 0.0 0.0 0.0 0.0 47.8 47.8 ;f 

'" 11.g" H-lO, Illustrati~e manpower analysis computer program execution ., J~. 
I,; 
':; 

Fig, H-ll. Illustrative manpower analysis computer program execution Jr.l 
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POST 
SUBCATEGORI ES 

1- 1 
1- 2 
1- 3 

11- 1 
11- 2 
II- 3 
II- 4 
11- 5 

III- 1 
111- 2 
111- 3 
111- 4 
IlI- 5 
'IIl- 6 
111- 7 
lII- 8 
111- 9 
III-10 
II I -11 
III-12 
111-13 
111-14 
111-15 
111-16 
III -17 
111-i8 
111-19 
Il!-20~; 
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INSTITUTIONS 
BRX BRK BRQ WOM MAN 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ DENOTES REQUEST IN HIGH REGION 
- ~ENOTES REQUEST IN LOW REGION 

QNS' ARS 

+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

ARE THERE OTHER VARl~81LI TY THRESHOLD FACTORS FOR THIS RULE? 
tYPE HERE. l=YES. O:NO AND PRESS RETURN KEY :0 

Fig. H-12. Illustrative manpowe~ analysis computer program execution 
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P.OST TYPOLOGY 

1- OBSERVATION & SUPERVISION 

I-r HOUSING AREA POST 
1-2 OUTSIDE POST 
1-3 MOBI LE PATROL POST & GANGS 

11- CIRCULATION CONTROL 

11-1 GATE & MAIN ENTRANCE 
1I-2 SALLYPORTS 
11-3 BRIDGES, TUNNELS & ROTUNDA 
11-4 ESCORTS 
II ~5 ELEVA TORS 

IU- PROCESSING 

"' . 

111-1 FEEDING CHJI":ATE & OFFICER MESS HA,Ll.S) 
lU-2 KIT.CHEN 
111-3 RECEIVING ROOM 
Ill~" VISITS 
111-5 COMMISSARY 
lII-6 RECREATION, LIBRARY & CHAPEL 
111-7 GENERAL OFFICE, SECURITY OFFICE,CONTROL ROOM,. 

STOREHOUSE.CASHIER,KEY & TOOL CONTROL 
lII-8 LAUNDRY (CLOTHES BOX & D'ISTRIBUTION) 
III.., BARBER SHOP' 
HI-IO CLItHC 
III-II COUNSEL ROOM 
lII-12 SOCIAL SERVICE 
I11-13 MAIL & PACKAGE ROOM 
III-14 REVOLVER QUALIF'ICATIDrS ( ARMS PRACTICE) 
III-I' 'SKILLED ·MAINTENAtJCE (EXTERMHIATION,ROOFER. ELECTRIC) 
lII-16 EDUCA TIONAL & VOCATIONAL PROGRAMS· 
UI-17 DAKERY . 
UI'-18 RELIEF' 
lII-19 TRANSFER OFFICER t. MISCELLANEOUS 
111-20 IrlFIR:1ARY 

END OF SESSION - LOGOUT 
*5 TOP* 
(S~1A I IJ'b) 8+27 

Fig. H-13. Illustrative manpower analysis computer program execution 
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01. 

,. 

Appendix I 

COMPREHENSIVE POST TYPOLOGY 

\ 

02. 
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Table 1-1 

COMPREHENSIVE POST TYPOLOGY 

OBSERVATION AND SUPERVISION 

Posts primarily responsible for security of the"institution and/or 
safety of the inmates. 

01. Housing ar.ea post 

02. Outside surveillance post 

03. Outside work detail 

04. Escort post 

OS. Relief post 

06. Seallth 

07. COilrt Holding or Assembly Pen 

08. Court Feeder Pen 

09. Small Court, entire function 

CIRCULATION CONTROL 

Posts primarily responsible for control of movement entering, within, 
and leaving the itlstitution~ 

01. Gate 

02. Bridge, tunnel, and r<?tunda 

03. Elevator 

04. Corridor patrol 
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~.P,;fJ.ge2 of 6) Table 1-1 

03. PROCESSING SERVICES 

Posts primarily responsible for initiating and updating inmate 
and personnel records, correspondence, and periodic reports. 

01. Receiving Room 

02. Administrative Offices (Warden's and Deputy Warden's Office, 
General Office, Personnel Office, Security Office, Cashier's 
Office, Court Register). 

03. Storeroom 

04. Cot'itrol Room 

05. Mail Room 

06. Telephone Switchboard 

07. Printing Services 

04. BASIC INMATE SERVICES 

Posts prim.ari.ly :r:e.sponsible for delivery of basic required legal 
and health Ileeds to the inmate population. This category includes 
custodial personnel who perform a function required by the ser
vice. 

01. Meal services 

02. Laundry services (includes clothes box) 

03. Uarber services 

04. Maintenance services 
f.' 

05. Sanitation services 

06 • Religious services 

07. Educational services (academic) 

08. Powerhouse and heating services 

09, 'Clothing services 

,-
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(Page 3 of 6) Table I-I 

05. OTHER INMATE SERVICES 

.Posts primarily responsible for maintaining and improving inmate 
morale and for providing programs and services to meet Departmental 
rehabilitation objectives. This category includes custodial 
personnel who perform a function required,by the service. 

01. Visiting services 

02. Commissary services 

03. Recreational services 

04. Social services 
. , 

05. Educational services (vocational) 

06. Counsel services (other than legal) 

07. Library services 

08. Special programs 

NOTE: Services that have traditionally been regarded as "vocational 
education shops" are not to be classified in the 05 section of 
the typology if the shop is production oriented. 

If· I 
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Table I-I 

06. CUSTODIAL SUPPORT SERVICES 

l!osts primarily responsible for providing custod.ial support for 
a serv:l.ce without which the service would not be rendered. This 
category is for custodial personnel only and those positions 
classified he.rein do ~ pedorm any function required by the 
service. 

01. Meal se.rvices 

02 • Laundry services 

03. Barber servlces 

04. Counsel services (legal) 

05. Counsel services (other than legal) 

06. Maintenance services 

07. Sanitation services ;i .. :<, 

08. Religious services 

09, Library services 

10. Commissary services 

11. Recreational services 

12. Social services 

13. Educational services (academic) 

14. Educational services (vocational) 

15.· Special programs (e.g •• Community Residential Facilities) 

16. Medical. l-1ental Health. and Dental Services 

17. Storeroom services 

is. C04St sessions (within institution) 

19. Clothing services 

20. Printing services 

I. 
i -137-

(Page 5 of 6) Table I~l 

07. PERSONNEL TRAINING SERVICES 

Posts primarily responsible for maintaining and improving personnel 
effectiveness through training. 

01. Firearms Qualification 

02. Emergency Training 

03. In-service Training 

08. TRANSPORTATION SERVICES 

Posts primarily responsible for the movement of persons and supplies. 

01. Transport of inmates Driver 

02. Transport of inmates Escort 

03. Transport of personnel 

04. Transport of supplies 

05. Vehicle maintenance 

06. Vehicle and garage security 

07. Clerical services 

08. Dispatching services 

09. Administrative Office 
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(Page 6 of 6) )1 Table 1-1 . 

09. INSTITurIONALAD~NISTRATION AND MANAGEMENT 

Posts primarily responsible for effective leadership, management, 
and supe}:,'visj;on at the institution level. This category includes 
only unifor1~d superi,or officer positions. 

/f 
01., Command responsibility 

02,. Executive management 

03. Administration services 

04. Custody/Security services 

05. Tour Command responsibility 

06. General supervision 

07. Control Room 

OB. /Personnel and work schedules 

09. Receiving :aoom 

10. Visits 

11. Meal services 

12, Sanitation 

13. Recreation 

14. Program coordination 

15. General Office 

16. Maintenance 
1-' • 

17. Commissary 

I,,, ",.",S(ll"l!i!h';;;';'" ii\",h 




