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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 York City Department of Correction
(and, by,modificétion of the procedure, authorities in other cities as
well) in assessing correctional officer need by monitcring, identifying,
and investigating unusual levels of actual or proposed manpower usage
at the instiputions. A compfehensive typology of manpower aésignments
is develbped which permits consistent staffing comparisons ;mong the
Department's institutions. Through the typology, samples of recent
actual manpower allocations and wardens' requestsfarevanalyzed. Four
allocational decisiah‘rules are derived and utilized to produce esti-
mates of appropriate officer manning in the twenty-eight post assign-
ments at each of the seven defentibn facilities, A mathematical treat-
ment of the four decision schemes is given which reveals several of
their important general properties and ideﬁtifieé certain épurious re-
sults in their applications to real manpower data. ‘Snggestions are pre-
sented which bear on the possible implementation, interpretatiom, re-
finement, and improvement of the methodology. Statistical summaries of

the data samples, definitions and expositions of the statistical terms

‘employedﬁ‘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,
cariné for, and rehabilitating the accused and offenders placed in their
charge by the judiciary:~tﬁis~is a fundamental réSponsibility prescribed
by law. To fulfill its'priméfy7mandate~-custody—fthe 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'correétional79taffs and demand substantial commit-
ments of City and Department resources. When coupled further with the
need to‘provide inmate services and rehabilitative programs; the man-

power demands and budgetary pressures become even more acute.

The difficulty in maﬁaging resources among such competing objectives ,

is'compounded by the fact that they are also often conflicting, and the
level of resources required to meet them is .tied to factors bayond the

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

fluenced by police, courts, probation, and parole agencies. These‘égenqies

determine the inmate flows at the Department of Correction's institutions
for both pretrial and sentenced'individuals. In turn, theii‘activity
levels are reflected in the manpower requests routinely submitted by
wardens and other Department officials. Because these staffing require~-
ments impose the greatest bgdgecary 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 attempt to £i1l such a need,
it must be recognized that the conflicting natury of current correctional
goals and the lack of clear delineation of thosé goals preclude a com-
pletely objective, rigorous scheme for estimating appropriate manning
levels at this time. ;

At present, manpowec requirements are ascertained by the wardens--
tﬁose most familiar with the individual institutions--and reviewed and
approved by the Director of Operations. Such a policy has been justified
by the fact that although there are strong similarities in the inmate
observétion, processing, and éére functions among the facilities, there
are also significant differences in institutional arcﬁitecture, 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 héavy reliance on wardens' judgments about the specific manning
requirements of their institutioms.

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 almést complete reliance on wardens' subjecti&e 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 with respect to

the Department-wide weighted averages for eagh 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
mofe men). The mathematical algorithm shows the decision-maker which
changes appear too conéervative (relative understaffing), normal, or

too. liberal (relative overstaffing). Once detected, these statistical
anomalies can pdint the way to further investigation, justificétion, 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 %SYEl of aggregation), and consists predominantly of mutually

%
exclusive categories. The three primary categories that constitute the

typology ars (I) Observation and Supervision,; (II) Circulation Control,‘
and (III) Processing. Each of these broad activities encompasses some

of the cuslodial, care service, and rehabilitative aspects of corrections.

0

*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 detalled typology data and will be furnished upon request
by The New York City-Rand Institute. .
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The Tour Assignment Schedules, which designate actual manpower al-
locations, and the wardens' requests, which propose new deployments and
additional allocatiqns, 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 basié for the
manpower analysis apd mathematical assignment decision rules descriBed
in this 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 oh‘appropriate staffing in the
twenty-eight post categories of each detention institution in New York
City. : : ; o

Though decision rules can be introduced arbitrarily, those developed

in this document have special intuitive appeal and computatiqnal simpli-~

~ecity. Two of the decision rules utilize 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’éﬂlocations and those implied
by the wardenfs requests. These latter, strﬁightforward rules serve as
limits of a sbectrum‘defined by two different hyﬁotheses: (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 what they request and the average with which they
have bcen ab}e to survive in the past. The manpower limits implied byy
these hypothéses, and reflected in the simpler rules,ﬂmaké\it possible
to use the mathematically abstract notions of variability threshold and
threshold factor that“are contained in the more complex decision rules
and to link them to two more easily understood manpower extremes.

These fo@r decision rules wer& 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 ?f Correction detention centers. wUsing

the more complex decis;on rules, a sensitivity analysis was performed by
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sequentially fixing the variability threshold for each post type at 0.5, ! ACKNOWLEDGEMENTS P

; 1.0, 1.5, and 2.0 times the manning-change standard deviation for that ' i B
post type. The conservative assignment policy gave corresponding total : I would like to acknowledge the New York City Department of Correcggon's
i manpower estimates of 1529, 1652, 1728, and 1751, while the liberal de- ¢
w¢? | - 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-

sponsorship and assistance in this study. The results héve been enriched
significantly by discussions with the Department's‘Assistant C;mmissioner
for Planning and Administration, Director of Operations’, wardens, and Ana-
lysis Unit staff, as well as by their efforts in arranging access to sensi-

creased, institutions and posts were identified:that suggested further tive operational data.

examination before manpower commitments are finalized.

The concluding sections suggest further possible refinements in the
methodology. Other approaches are also discussed, including the possi- ‘j ‘
bility of using overtime data as an indicator of manning need and the ; B
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
of the analytical properties of the four decision schemes, and computer
programs that can guide the implementation of the methodology in the De- s

partment's emerging management information system.

)
The 1970 detention institution manning quota was about 1464 officers ' %
and the wardens' requests totaled about 1753 men. ' g

/
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 LIST OF SYMBOLS

Symbols

i = Institutional index, (1 =1,2,...,I ).

I = Total number of institutilons.
j = Post type according to Table 1 typology, ( § = 1,2,...,J ).
J = Total number of post types in the typology.
k = Sample week index,'( k=1,2,...,K ).
i K = Total number of weekly manpower samples. .
) j Aijk = Actual manpower allocated to post j at institution i during
E sample week k. . ‘
g Kij = Average actual manpower allocations over last K samples Aijk‘
Rij = Requested manpower at institution i for post j.
Mij = Manpower allocated to institution i for post j in accordance

with a decision rule.

ey = Total housing capacity of the i'th institution.

C = Total housing capacity of all I institutions.
)

A = Manpower change at institution i in post 3; 1.e., request (R

ij 13
ij)'

minus average actual allocation (A

Aj = Weighted average (by housing capacity across all I institutions)
of manpower changes in host type J.

cj = Standard deviation of manpower changes in post type J.

ij= Variability threshold factor fo: post type j.
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I. INTRODUCTION

Development of improved decision-making aids for management and

supporting information systems has constituted one facet of The New York

City-Rand Institute's research in corrections. This Report;aégcribes an

analytical procedure that can aid the Department of Correction in asses-
sing correctional officer (C.0.) 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 range esti-
mates of C.0. 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
agencles 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 aétivities is reflected, in
turn, both in the manpower requests of the institutional wardens and in
the Department's annual budget submissions.1 ,

Prison officlals 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. Whgn
these basic aspects of corrections' are coupled with the further need to
provide inmate services and rehabilitative programs, the manpower demands

and budgetary pressures become even more signifiéant.

1The 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.




Traditionally, manpowcX requirements have been‘ascertained by the

are clearly most familiar with the institutions they head.

wardens, who

s been;justified by the fact that although there are strong

n the inmate observation, processing,
gnificant differences in institu-

This policy ha

similarities i

and care functions

among the facilities, there are also si

inmate type (i.e.» male, female,

tional architecture, housing capacity,
This and the fact that

and inmate population.

adult, and adolescent) s
and custodial activities collectively

treatment programs, care service,

influence the gnccessful operation of an institution have led to heavy

judgments about tﬁe specific manning réquirements of

reliance on wardens'

their institutions.
the wardens submit their requests fo

At the Director's discretion,
" may be challenged, whereupon the war=

e their requests.

r men to the Department's

Fach year,
certain requests

Director of Operations.
that are perceived to be "out-of-line

ting arguments or revis

dens must supply additional suppor
t conferring further with the wardens.

an also be made withou
hedules" (TAS's) which the‘individual wardens

posts are not reviewed by the Di-

Adjustments ¢
The 'Tour Assignment Sc

use weekly to assign men to institutional
r routinely inspected these tour

rector of Operations. Even if the Directo

he would not f£ind them very useful in making manpower decisions.

schedules,

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

pominal post classification within the institution——which in number and

detail differ considerabl cilities—-rather than by

y among the separate fa

y oriented post typology.

reflect exigencies (writs,

a consistent, functionall
are nog@always corrected to hospital transfers,
that arise during the schedule
» s may not reveal the mann

dule preparation, the schedule
Nor are the reasons for reas-~

rises, and activities that actually obtain.

signments always apparent, i.e., because of increased work

leave, added security problems, etc. Moreover,

g

2The TAS's are the duty rosters used to assign c.0
tours and posts (i.e.s stations) within the {nstitutions.

is illustrated in Table 2, PP 6-8.

{

Also, since the schedules

d week but cannot be anticipated during sche-
ihg priorities, compro-

load, officer sick

the schedules do not indicate

's to the different
A sample schedule

2

.
e

[N

the portio
n of an officer's time expended in N
not all of which belong to the desi performing several tasks
es gnated Post“i'\‘ w Y
gate control \ (e.g., an offic
post who also performs some of the mail o et @
room tasks; C.0.'s

in the general office who.'scramble"
to security alerts from the cell

block areas;
T ;s receiving room staff
relieving cell bl
ock officers duri
ng

7

There are sho S tha :
rt i
stanti conings in the TAS's of a still broader and
ve nature that/. er and more gup-
at/ also hamper manpower analysis. Some of th sub
e [N (o] ese Stem

i h 9

gram objectives. Di
ifferences in accounting practices amon d
g wardens, for

manning. Even hi i
storical comparisons within a facility can b
an be difficult

1 < y
g a

patterns and levels
hard to interpret. Other analytical obstacles i
cles include

’

n

~

posts and work standards.

These defici i
need. by : »enc1es clearly preclude rigorous estimates of
> convent man
oo ional industrial engineering approaches or b pover
ogy. How y any oth
Ctes th ever, it may be possible to compute man : -
at are narrow enough and of . /4gower range esti-
to be of valuc. S of a sufficiently high confidence level
e Suc = \ e leve
X h a scheme could not be purely quantitati '
ve or mechanis-

ticy; it would st
il
out 1 have to consider the judgments of th
aving to rely on them alone e wardens, but with-

Such a \ .
of this-Report. scheme 'is described in the body




1T, A FUNCTIONAL POST TYPOLOGY

It is clear that a consistent post classification system must be
devised as a first step in drawing compéxisons within and among correctional
facilities. Such a post typology should be functionally oriented (i.e.,
detailed by task or activity, rather than by nominal post title), exhaustive,
It must also specify the

and made up of mutually exclusive categories.
Table 1

locations and times at which each task or activity is performed.
illustrates a possibie typology, even though it does not completely satisfy
all these criteria. k

The three primary categories that constitute the functional typology in
Table 1 are (I) Observation and Supervisidn, (I1) Circulation Control, and
(I1I) Processing. Each of these broad aciivities encompasses some of the
custodial, care service, and rehabilitative aspects of correctioms. 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, sbme ambiguities would remain, because the three
major categories are not completely mutually exclusive. A C.0. assigned to
a clinid poét; for example, probably functions aiso in a supervisory or ob-
servational capacity.' Similarly, C.0.'s patroiling housing areas will fre-
quently alsc operate sallyports and escort inmates to recreational areas.
Further refinement of the typology is thus clearly a prerequisite to
- Department-wide iﬁplementation 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 Table 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 comprehensivev(even though'perhaps over-

3a considerably refined tYpolqu,'deVeloped with members of the NYC DC's

Analysis Unit, is displayed in Appendix I.

ot

T

2
3.
4,
5

Table 1

TYPOLOGY oF posTs®

I. OBSERVATION AND SUPERVISION

;. Housing Area Post

Outside Pogt
Mobile Patrol Post and Gangs

II. CIRCULATION CONTROL
ll

Gate (and Main g
ntra
Sallyports nce)

Bridges ¢ ‘
Escofts (and Tunnels, Rotunda)

Elevators

ITI. PROCESSING

Feeding (Inmate and Officer Mess Halls)

2. Kitchen
3. Receiving Room
4. Visitg
2. Commissary
7. ggggeation‘(and Library; Chapel)
. Storz:ogzzk égeggral Office, SecurityAOffice
s
8 o Contrél) ler, Control Room, Key and ’
+ Laundry (Cloth i
o, painds Shos es Box and Dlstribution)
10. cClinic
. i;. Counsel Room
« Social Service (a
: nd B }
iz. Mail and Package Roomowery Frodect)
15. gzz;iver Qualification
: ed Maintenance (Exterminatio e
- Egofer, cte ) I n, Electrlcian,
. ucation '
I Bakons and Vocational Programs
ig.‘ Relief
+ Transfer of ‘ i
2" Inirmany ficer and Miscellaneous
*

See also Appendix I, Table 1-1
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Table 2

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

THE CITY OF NEW YORK
DEPARTMENT OF CORRECTION

SR | ‘

DATL: 30 11 1 2 3 4 5
DAY: MON,. | TULS. WED. | THURS, | FRL. SAT. SUN,
ASSIGNMENTS

1st Tier mt" M1 M1 Ml Bl 21 Z1

2nd Tier ) T1 Tl Ty -} Pl Pl Pl Pl

Yed Tier Cl C1 Cl Cl C?2 C2 C2
. 4th Tier Rl R1 R1 R1 R2 R2 R2

Sth Tier 12 T2 R2 R2 B2 813 83

Control Corr. Vi ] j1 Jl P2 Bl T3

Dormitory 1l Sl 51 Si w1 P2 P2

Annex 6th Fi, S2 S2 S2 S2 fi 1] T4

Annex 7th 1. T4 T4 T4 ' T4 St Hi V2

Office . B4 C3 B85S BS [:5) BS5 81

Front Gate C3 B2 Gl Gl - Gl Gl Gl

D/W Office B4 B4 B4 - B4

W/Otfice S3 $1 S3 $3 S3

Maintenance M2 M2 M2 M2 M2

Sanitation 1 ri Ki . (3 X1 K1

Sanitation 2 T2 )

Storercom K2 ¥2 K2 K2 K2

Clinic w3 w1 Wi w3, wi Wi Hl
Yard 6:45-1PM., w3 Cl Ci £l i

Barber B2 B2 G2

Yagd 8:45-95PM . M3 wi wi w1l El

R, Rm. 6:45-31PM. P3 P13 P3 P3 Pl

Rec.Rm. 12:45-9PM. M4 | M4 M4 M4 M4

Kitchsn 4:45-1PM, . S4 F2 S4 S4. C1 C3 C3

Kitchen 11:45-2PM, MS MS M5 MS Al Al M5
«Ent, Corr, 11:45-3PM, Mf, M¥, M#, M6 Mh

Visits 11:45-8PM, Ll Ll L1 L1

Masshall 10:45-7PM. , _M?_ M7 D1 DI D1 D1l 0]}
Commissary 5:45-2PM, 53 35 SS S5 SS ;

Cashier 4;45~-1PM. METS | M2+l 3 r ri.

T
1
i

- The letters in this post assignment schedule symbolize
correctional officers' names. ;

Table 3

- ILLUSTRATIVE TOUR ASSIGNM
EK OF: 3/30 - 4/5/70 TOUR: 3

145 P.M, - 12 Midnight

ENT SCHEDULE

THE CITY OF NEW vy
ORK
DEPARTMENT OF CORRECTION

DATE: , B

DAY:

Ist Tier

2nd Tier

3rd Tier

4th Tier

Sth Tier

—

-Coritrol' Corr,

i,

Dormitory

.~ Annex 6th ),

——

Annex 7th F). - [

Pront Gate
—_—
Office




A

aggregated), and current actual TAg'

into the indicated Ccategorieg,
Table 4 :

S can’be fajirly readily translated

THE CITY OF NEW YORK

sy Tier 1,
for example, we see that thig post is Continuously manned; i.e., a c.0. is
DEPARTMENT OF CORRECTION stationed at Tier 1 during the three tours of each day of the week indi-
cated. The assignment obviously falls into Category 1.1 of the new
POSt typology (Table 1). l
Since the toyr schedule designates One C.0. for each of three elght~
30 31 ] 2 3 ‘ lS hour tours, seven days g week, tne Tier 1 POSt entails 1g8 (=1x3x8x7) man-hours
PATE: . ‘ ' ED. | THURS. | FRi. SAT. SUN. Per week, or g7¢g man-hours per year. If we assume that a ¢,0. contributes
DAY: MON. | TUES. | W 218 eight-hour working days per Year (1744 man-hours per annum), it follows
ASSIGNMENTS , “ ¥3 that the Tier 1 POSt requires 5,023 C.0.'s for adequate staffing.4
T H?2 H2 K3 K3 K2 . In the same way, we observe that the tour schedule entries in rows 2
st Tier 2 22 AZ A2 12 T through 5 of Tables 2, 3, and 4 (i.e., for Tiers 2 through 5) have the sape
2nd Tier ht ’ Pl Fl F1 Fl allocation of mep as Tier 1 and alse belong to Category I.1 of the functiongl
3rd Tier B6 B6 35 ; 12 Cl Post typology (Table 1), Consequently, each of thege additional tier
T €4 G2 12 12 : . 1 postskcalls for 5.023 C.0.'s per year. If these were the only Category 1.1
' ES ES G2 G2 G2 poSts, then the institution's total manpower requirement for housing area
3th Tier : G4 G4 G4 G4 R), % observation and supervision would be 5 5.023, or 25,115 c,0.'g per week
ConoolCoq. N Al Al i - — I Vi or year 3
Dormitory -G5S Cs €5 ra 2 Other combinations of tours ang days scale in the same fashion, Thus,
N R £2 F2 F2 F2 - "7 the post "Sanitation 1," in Tableg 2, 3, and 4 indice;es one C.0. for ope
I 12 £2 £2 M7 M ‘tou;, five days per week and implies, therefore, 5.023 (1x1x5) / (lx3x7},
hnnex 7th F1. — s Gs . | GS GS >4 °r 1.196 C.0,'s per week. The entry "Sanitation 2" assumes one C.0. for one
.;ﬁshtca!e L3 G - 10 M3 M3 M3 touf, one day per week, implying 5,023 x (1x1xl) / (1x3x7), or 0,239_0.0.'5
Office - MI10 M1i0 M10 f‘ . ber weegk, Since these Posts are Sanitation gang posts, they both belong in

Y

Vo 1ly from 5.023 to 4,867 C.0.'s per year,

These tier pPosts do
trated institution, howeve

not exhaust :heyCategory‘I,l POSts for the 1]1lyg-
F1.," ang "Annex 7th F1.n

T, since the'rowg labelley "DOrmitorY3“‘"Annex 6th-, .,
are also housing observation areas, . o

T el
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category 1.3
posts belon

{n this cate

ging to Category 1.3,

=10~

of the typology (T
the

gory would be 1.435 C.O.

able 1). Again, if

thése were the only

ineti ion’ affing
total for the inatitution's st 2

's per week OT year.
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III. DETENTION INSTITUTION MANPOWER
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 assignment‘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 total man-
power for each post category, the weighted average, standard deviation,
and average percentage of total manpower allocated to a post gategory)
are also included in the tabulation.6

Unless stated otherwise, this and all subsequent manpower tables
show the nwmber of C.0.'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 exclude civilian employeeé
and high-ranking correctional staff. ‘Although the averages displayed in
the tables are based on twé weekly samplesvof ﬁctual post assignments
during 1970, the routine application of thé mefhodology would probably
require a larger sample.7 Other planning cycles, the degree of manpoWér
monitoring desired, and the variability of workload experienced or antici-
pated might afford a sounder basis 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. ' .
7See Appendix A for details of the samples.
8A typical submittal is shown in Appendix C.

L1

T
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Table 5
Table 6

.

INSTITUTIONAL AVERAGE MANPOWER ALLOCATIONS - 1970 : o
INSTITUTIONAL MANPOWER REQUESTS - 1970

TOTAL .
POST AV, WID." STD. AV. 2
CATEGORIES BRX  BRK  BRQ- MOM MAN QNS  ARS  ALLOCS, AV.  DEV. TOTAL
1 76.9 100.0 4&.5 87.6 96.2 56.8 192.6 655 126 60 51
1 13.6 27.0 5.7 4.8 22.1 26.3 248 124 22 10 10
11 49.6  56.0 30.0 67.7 B84.6 38.8 163.5 490 100 56 39
TOTAL 141 18 81 160 203 122 382 1269 248 121 100 mﬁ..._.’ggf .
RIES B
e BRX  BRK 1
“ POST s — BRQ ot | MAN s .ARS RE g::;‘s w:g- STD. Av. 2
SUBCATECORIES x: B8 988 779 133 g L= AV, DEV.  71oTAL
1.1 0.2 94.5 40.2 83.3 85.5 50.2 176.1 600 115 55 47 I g;g 0.1 411 1908 207 22'2 12;'; LA X 4s
2 3.5 2.9 2.6 .0 40 2.4 34 18 3 1 1 . ‘3 516 86.7 3 43 92 43
3 3.3 %6 1.9 43 6.7 42 132 3 8 5 3 ToTAL 76 259 160" 257 aen”? e’ a0 64 130 gy .
! 1753 308
1.1 10.6 11.2 5.7 .6 15.8 11.2 10.4 65 1 5 5 sua!‘c:%co ‘ 108 100
2 0 0 0 () 0 .9 1 0 0 0 S=2CAIEGORIES
3 0 0 0 0 0 1.8 1.7 4 1 1 0 1.1 85.4
4 264 158 0 0 5.8 133 59 43 7 6 4 2 96 3 92 D60 155.0 502 amme g5 g
5 .6 0 0 6.2 .6 0 5.9 il 3 3 1 3 318 55 65 104 ::; 1;; 2.;.,; 39 s 2 3;
Ll 1.7 0 2.5 5S4 O 0 131 23 6 5 2 11.1 13.9 146 204 . . 60 12 7 4
2 2.4 5.1 3.6 3.6 4.6 5.9 7.9 1 6 2 3 2 0 1.6 ‘4 9.6 19.1 25.1 146 117
3 13.3  14.0 2.4 15.8 29.8 7.4 21.0. 104 18 10 8 3 o 1o 3-: g 0 5o 17 12 s 6
It L2 7.8 12 LS 7.8 22 33 25 4 3 2 4 9.6 21,1 12,9 9.0 yoa 218 55 2 2 1
s 1.2 1.2 1.2 0 1.8 1.2 1.2 8 1 1 1 s 0 o £« 0..10.3 17,5 . 24.2 104 14 3
6 5.5 4.1 ) 6.0 5.3 3.0 7.2 i 6 3 2 0 Li_ ¢ 0 o 18 7 6
7 17.8  16.1 15.0 13.3 24,3 '13.8 46.6 147 29 15 1n 1.1 0 0 1 0 0 Pt
> OEEOEEY B IO T T T S 2 20 5.0 S gy s 9 um 3
. . . . . ~ 3 . . . 0 " 5.0 ‘ 1
10 24 1.2 L7 06 LS L7 1.0 17 4 3 1 M 1.5 8.4 84 17 351 140 ne 45 8 4 3 .
n 1.6 1.7 0 0 0 12 1.2 6 1 1 0 s o 1'§ :: 7.2 6.0 4.3 43 lgg 1: 9 6
12 0 0 6o 11 1.z 0 1.2 4 1 1 0 . 2 2.4 :
13 0 1.3 0 1.3 2.3 L2 1.2 7 1 1 1 * ; 6.7 216 34 . 26 1.;': :'2 v 7 1 : :
14 .5 .€ 0 o 0 0 0 1 o 0 0 s ‘:: 28.2 2.4 .27.6 24.2 u'; 23-3. 119 30 2 8
15 0 6 1.2 0 1.2 0 4.6 8 2 2 1 9 12 !62 5 1.4 0 L2 .8 1:: 29 1 9
a 0 1.0 2 1 . . ) : - 2
;g g g g lo g 0 4.6 4 2 ; g :2 :: 1.2 3. 1:.: 1?7 107 ;; 6 T : ;
18 0 6 0 2.7 6 0 0 9 1 3 0 12 e S R U I W S o - 2 4 4 1
19 .9 6 0 3.6 .3 o 0 ) 1 1 i} 13 o 0 1.2 2.4 0 1.2 1 1 0
20 0 0 0 0 0 0 3.6 38 15 17w 14 v - g L7 2.4 38 24 1: ; : 9
£ ~ 15 p 1.2 0 o 2 1
16 o X 0 0 48 o g 2 o 3 0
17 o o o X 0 o 1 s : 2 1
18 0 0 0 5.0 1 0
0 0 0 . 5 2
19 0 0 0 2 0
b - S A o 3 o o
. 0 0 . 0. 49.7 50 19 Zg 'g :

’ For each post category the weighted average manpower is always computed
by taking the number of C.0.'s employed in that category at an institution
end multiplying by the inscitutlon s housing capacity. These products are
sutmed across all the detentldn.fac111t1es and the result divided by the
total detention housing’ capacxty The average so computed reflects the wide-

. ly varying sizes of the facili”‘es better than a simple average can. The
Co standard deviation is a measure of the dispersion of the individual institu-
A ticnal manpower assignments. about the weighted average for all inmstitutionms.
These stat1st1cal terms are .explained further in Appendix B. '

\

V.
E
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The requests in each post 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 Yable 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.0. 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 deviatioﬁ 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.

A,

P

POST
CATEGORIES BRY
I 21.90
I 9.65
111 2.60
TOTAL 34.15
POST
SUBCATEGORIES ,
L1 | 15.25
2 - 6,10
3 .55
IL.1 3.55
2 .00
3 .00
4 7.00
5 -.60
I111.1 -1.70
2 2.60
3 -2.80
4 6.00
5 -1.20
6 1.20
7 -3.70
8 1.20
9 1.20
1o -1.00
11 -.15
12 1.20
13 .00
14 .50
15 .00
16 .00
17 .00
18 .00
19 -.85
20 .00
—

Each eéntry represents 1970 vardens'

4

BRK

-2.10
43.10
34.35
75.35

-4.05
.00
1.90

3.45
1.40
33.00
5.30
.00

.00
-.05
+40
-.60
.00
17.55
12.15
.00
.00
.00
e 30
.00
2.8%
-.60
3.00
1.20
.00
-.60
-.60
.00

DETENTION INSTITUTION
L S Y

Py

33.40  55.70 68.35
35.55  15.05 7.30
21.60  19.00 13.35
90.55 89.75 89.00

25.10  49.75  70.20
3.80 .00 .15
4.60  6.00 -1.90

14.45 9,00 3,
4.80 g0 ,33
3.40 .00 .00

12.90  9.00  4.55

00 -2.95 . g0

+90 -5.40 .
1.65 3.35 ,22
6.00 -1.10 5.35

<00 5.75  -1.75

.00 2.40 ~.60
J.40 1.00 8.30
7.40  14.35 -.10

00 -5.10 -1.20

.25 .20 -.85
1.70  11.80 -1.80
1.70 .00 1.40

.00 .10 1.20

.00 .40 .10

.00 1.20 .00

-1.20 .00 3,60

.00 1.30 .00

.00 .00 .00

00 -7.65 .. gp

.00 -3u60 -.25

.00 .00 .00

ans
12,80
4,05,
15.55
66.40

.00
2.60
.00
.00
.00
.00
.00
-+00
.00

ARs

~28.50
19.05
47.40
37.95

~38.15
1.55
8.15

4.20
4.15
=-1.70
18.30
-5.85

-5.15
5.50
-9.15
1.05
-1.20
51.70
-6.60
-.25
.20
-1.65
.00
.oo
1.20
.00
-2.20
.20
.60
.00
.00
12.10

AV.

8.94
21.93

- 29.69

€0.56

1.25
=47
24.76
»31
-.61
.06
.00
+25
‘31
1.18
.05
.17
«37
.23
~.82
-.50
4.67

requests minus 197¢ avé}age allocations

STD.
DEV,

36.50
14.80
16.91
25.89

39.06
3.72

. 3.52

5.45
2.19
13.49
5.64
2.58

'2.80
2.40
6.52
3.13
1’29

22.40

8.69

2,04
.61
4.98
.82
.58
1.24
«57
2.14
.60
.28

2.87
1.33
3.57
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0ST STAFFING =

1V. DETECTING WIDE VARLATIONS IN INSTITUTIONAL P

At present, there do not exist mathematical relationshibs that show
ecific posts vary with changes in inmate popula-

Nor do we have reliable pre~

riables in the

how manning levels ét sp
and other variables.

tion, inmate flows,
estimating the levels of such va

dictive instruments for
an still construct a quantitative scheme for

future. We nevertheléss c
nusual departures

ations that may appear to be u

jdentifying manpower alloc
ach post category in the city'

from present averages for e s seven deten-

tion facilities.
power that are highlighted by such a scheme

The large shifts in man
can be real (as are those resulting from redeployment of C.0.'s at the

detention facilities) or pProp

osed (as are those that would ensue from

' requests for more men) .
e either

tion of wardens
s changes that often appear to b

staffing) or too iiberal (relat
t the way

simple approval’and implementa

The scheme described here show
ive over-

too conservative (relative under
such statistical anomalies can poin

gtaffing). Once revealed,
or correction of the deviant

tc further investigation, justification,

staffing levels.

As indicated in the precedin the two statistical measures

g section,

of weighted average and standard deviation form the basis for this
The data analyzed consist

and either

t scheme.9

straightforward manpower assessmen
tional manpower assignments,

of weekly samples of actual institu
the proposed manning in the next period (the wardens' requests) or the

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

actua
ceding section) are then under-

"‘:‘.
six of which were discussed in the pre

taken for each institution.

r Assignment Schedules up to the most

ﬂ(l) Actual weekly Tou
ained and translated into the new

recent week are obt
post typology of Table 1 (see Appendix A).

See Appen&ix B. A weighted average is employed to reflect the dif-
he seven detention institutions corisidered in the
£ centrality (and dispersion) could also be used.

9

ferent ca?acities of t
analysis; other measures o

#
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(2) For eact | ‘
ch post type in the typology, the translated man-
ow
power allocations are averaged over the number of sampl
taken t re 1
o M‘ o form a table of average allocations (see Table 5)
anpower data on either the proposed allocations for tﬁe .
next 1
' period or the actual allocations in the most recentl
monitored week are obiained and translated into the ’
N : » ne
post typology (see Table &). V )
4
(4) | Manning changes are computed for each post type and
i
nstitution by subtracting the correspondihg results of
step (2) f H 7
e (li rom step (3); i.e., by subtracting average actual
as
allocations from requests or recent actual allo
(see Table 7). e

g for eaéh post type, the weighted average manning cﬁange is
“ F::p::i: :z:zsiy:il i:stitutions (see column 8 of Table 7).10
o ’ e standard deviation of the manning
ges is computed (see column 9 of Table 7).ll
(7) A threshold level of allowable vaxiaBility is assigned f
:ach post type; this is established either arbitrarily ozr
ased on the standard deviation of the historical mannin
changes in each post category and the computed, most rec: t
sample standard deviations (i.e., these in column 9 .
- \ ] of Table
(8) With respect to this variability threshold and the manpower
Z:i:i: ::tin:::i::j in step (4), each institutional manpower
braCketea : to determine if it lies in the range
y the weighted average change (column 8, Table 7
plus or minus the wariability threshold. ’ ')’
(9) A dgfision rule is assumed from which the manpower changes
that lie below, within, or above the bracketed region afe

Q

10That is, f
» for each post type of the typology, we multiply the manniag

change at

sultg are :izﬁeénzzizgzizglb{ tti facility's housing capacity. These re
nstitutio i ) -

capacity of all institutions considere:s and divided by the total housing

11T .

hat is, for each o

institut post type we subtract the ma '

(5). Th::: g;:? the weighted average manning change 22i:§m;:agg: at{each

the results are :rencis are each squared (multiplied by theﬁ?give:)Stes

sum is divided\kyuggz 1:::0:: allhinstitutions considered. Finally a:his
K an the ’

Fhe square root of the result is tak::mber of Institutions considered, and

A




Section III, are show
by post type and inst
remaining steps of the
Table 7 so that the dep
the weighted average is ma
this by indicating the n
below ( - sign ) the weight
. This table will be helpful 1

threshold andlthe decision ru
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left unaltered), or rejected and

either accepted (i.e.,

assigned some new, adjusted value.

stitutional manpower allocations stemming from the

(10) The in
tion of the decicsion rule are either allowed to

applica
on additional

staﬁd or further alterations are made based
field data,
other factors (emergencies, etc.).

arrying out steps (1) through (6),
n in Table 7, which is a summary of ma

Before completing and illust
it is useful to recast

supportive arguments from the wardens, oOr

as described in
nning changes

rating the

The results of c

itution.
manpower assessment scheme,

arture of each institutional manning change from

de explicit for each post type. Table 8 does
iationé above ( + sign ) or

umber of standard dev
represents.

ed average that each manning change

n understanding the chcept of variability

les discussed in Section V.

he corresponding en-—
d dividing the result
of the

12The entries in Table 8 are computed by taking t
ghted average, an

tries of Table 7, subtracting the wel
by the standard deviation noted in columns 8 and 9, respectively,
same row as the entry in Table 7. )
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Table &

N

DEVIATIONS OF MANNING CHANGES FROM THE AVERAGE*
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Table 9

Y

SUMMARY OF DISPARATE MANNING INCREASES

i

V. SOME DECISION RULES

, The results of applying steps (1) through (6) to actual manpower POST DETENTION INSoI
assignment data and wardens' requests are shown in Table 8. Devia- CATEEBEEES BRX BRK ™ o <ITUTION
tions of the institutional manning changes from the weighted average I - —_— Hé§ ans
ﬁqr each post type are shown as either a fraction or a multiple of the I%i ‘ -— ;; ;' f o ++
average variation (standard deviation) in manning change for that post. TOTAL + _— +H
In order to draw attention to the more deviant manning changes, the data + ® e &
* of Table 8 are abstracted in Table 9, which indicates only those entries SUE%%ggCORIES
of Table 8 that are significant multiples of the corresponding standard I.1 ’ ; :
deviation. Thus, the multiple plus and minus signs of Table 9 denote 2 + + +- '
institutional post staffing changes that are¢ approximately 1, 1.5, and 2 3 = — H
standard deviations above ( + ) or below ( - ) the weighted average. II.1 -+
Extreme manning variations are represented by circled plus and minus § = et - - +
signs according to whether the changes are relatively very high ( & ) or 4 ++f ;
very low ( 8 ). These serve to alert the decision-maker to gross depar- 3 + + + ; ;
tures from the historical average manning and to pinpoint the post type III.; ' . + . .
and institution where the departures arise. 3 - f _t
Besides highlighting manning variations, Tables 8 and 9 also provide 4 + + + +
the data for executing several allocational decision rules. For example, 2 +II -
1f thresholds are set on tolerable manning variability in each post type, X 7 . - ; - | -
changes can be accepted that do not violate the prescribed limits. Those g + ‘ 4;'
that fall outside the acceptable range can be adjusted to values within 10 . ’ H+ » -
the range, or to values that remain outside, but which are defensible on il -+ *
groungs of extraprdinary circumstance, or some other such justification. 1§ ' *t i :I
in order to make these notions more concrete, we proceed here to o ig + +r - '++; - - +
describe four decision rules and compute their consequent institutional . 16 . ++ ‘ ++
manpower allocations. Additional data that might ordinarily be solicited f?’ 17 - +f +
froﬁ the wardens to justify extreme staffing changes will not be considered. :ié %g _ _ B ; - -
Though rules can be devised arbitrarily, those we discuss here are intui- lﬁf _ 20 . - _ 4 1 e
tively appealing and computationally simple. , : : | : . - o - -
The’four decision rules, which illustrate and complete steps (7) through %g ~_;.;~;;;;;;t 1 std. dey
s (10) of the scheme described in Section IV, will be referred to as the "Liberal ?; ‘ +:I = approx. 1.5 s;d. d;vs. _: : approx.-1 std. dev,
Qi\ i Eg . : approx. 2 sgtd. deggﬂ —_—— = :gg:g:::g.ztjtdé devs.
N ; I greater than 2 std. 'devs. @ = less than -2 ;td?viévs.

) R

+
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Rule" (LR), "Conservative Rule'" (CR), 'Maximum Rule" (MAX), and "Minimum

Rule'" (MIN). The first two fules utilize the average and variability data
of Table 7, while the last two ignore these statistics and employ only

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

Thé LR is best understood by referring to Fig. 1. Three regions,

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

changes (i.e., 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 plus some multiple of the

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

Table 7, these regions are generally different for different post types,

(see columns 8 and 9 of Table 7).
Accordingly, the LR 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 an institution's manpower change for a particular post
type falls into the HIGH region, then its request for

~additioﬁal men is diminished to correspond with the upper

1imit of the OK region. Thus, the post request is set

equal to the institution's average actual allocation (Table

6) plus the weighted average manning change for that post
13
of

(column 8 of Table 7) plus some preassigned multiple
the standard deviation in manning change for that post (column

9 of Table 7).
(3) If an institution'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

' 13The 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

same row as the entry in Table 7.

Manning variability regions*

jl
4
1

i ! '
: \ 'l ”j Manning changes
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Iy ! f
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! \ : ” '
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Fig. 1. Illustrations of two decision ruleg
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is dincreased to correspond with the lower limit of the
OK region. Thus, the post request is set equal to the
institution's average allocation (Tabie 6) plus the
welghted 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). 1In any case, the resultant manpower cdnnot be less
than zero.
The CR;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,lso that the result-
ing manning change lies at the lower limit of the OK region, as in the LR
rule; that is, the relatively conservativé’staffing’is allowed to be any-
where between zero men and that corresponding to the lower bound of the
OK region. Accordingly, the CR rule can be summarized as follows:
(1) Same as LR, step (1).
(2) Same as LR, step (2).
(3) If 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.
The MAX and MIN rulés differ from the LR and CR in that averages and

standard deviations in manning‘change are ignored. The straightforward

- MAX agé MIN rules present, in effect, benchmarks on manning levels 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
additibnal men, even 1f 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 fﬁnction
in the past. ' ; ;

The MAX and MIN rules require only simple comparisoms of the alloca-

tions-and-requests data of Tables 3 and 4.) The two rules can be e§pres§ed

Bk

—05-.

as follows., MAYX rule: -

] g

are compared.
(2)

The larger of the
se two qu {t1
MIN rule: Quantities is the manpower ‘allotted.

(1)  Ssame as‘Nﬁx, step (1)

(2) The smaller of the correspondin
requests ig allotted,

AS d S ussed
> i C in the next Section and demonstrated in Appendix D the
: ’

8

factor is Progressively increased ®Y threshold

: This is ¢t
threshold factor exceeds the v Fu. of the LR als? once the

the Low region.

alue f

In the next section,
from these decision rules,
this section, the reader i
@athematical descriptioﬂhi

data elements used.

7
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y1. DECISION RULE APPLICATIONS AND
RESULTANT MANPOWER ESTIMATES

1n conjunction with Tables 3, 6, and 7, the' four rules described

nal manpower jevels for each post

in Section V determine the institutio

y the typology of Table 1.

The resulting total allocations are

covered b
insti-

in this section and are disaggregéted by post category,
1 through E-18 in Appendix E.

y threshold factors (see Equation

summarized
tution, and decision rule in Tables E-
essively assigning variabilit
e stan

evels implied by the LR and CR
n Appendix E, Tables E-1, E-3,

Py succ
(15) of Appe
of Table 7,

decision rules.
g-5, and E-7, give the results of consecut

at 0.5, 1.0, 1.5, and 2.0,

adix D) to the manning chang dard deviations in column 9

we can compute the manpower ‘1

The first set of tables 1
jvely fixing the threshold factor

d applying the LR decision rule

jon V and in Equations (10a, b, and ¢) of Appendix D. The
es, F-2, E-4, E-6, and E-8, indicate which of the warden's
1 into the HIGH (+) and LOW )

cording to the LR decision rule.

respectively, an

defined in Sect

{ntervening tabl

requests resulted in manning changes that fel

ranges and which were subsequently adjusted ac

Tables E-9 through E-
the difference being that the former are
e Section V and EQuations (10a, b,
as the vafiability factor incréases, the occur-
6, E-8 and E-10, E-12,

16 are analogous to Tables E-1 through E-8 (see’
Appendix E), ‘generated through the
(R decision rule (se and 9}”of Appendix D).

Tn both cases, we see that,
us signs in Tables E-2, E-4, E-

rence of plus and min
since increasing ‘the

gE-14, E-16 diminishes.14 This is to be expected,

n manning change for

ctor permits more latitude i
pendix D indicate, and as

jons (12) through (14) of Ap
R and CR assignment algorithms,
g the OK regions cor—'

ow the variability fac-

variability threshold fa
each qut type. As Equat
nitions of the L

is obvious from the defi
factor results in expandin

énlarging the»variability

pe. ‘Consequently, as we all

responding to each post ty
n-Tables E=2, E-4, E-6,

posts that should

s are made. ’In Table

r minus signs that remain 1

tor to increase,.any plus ©
16 earmark institutions and

E-8 and E-10, g-12, E-14, E-

be further'scrutinized before final manpower commitment

. . ‘
1481ﬁi1ar1y, as the factor increases, the number of men allocated accord—
t the last highest jevel. This is true

ing to the CR either grows or stays a
also of the LR scheme once the threshold variability factor exceeds the value
for which no requests remain in the LOW region. ‘

G
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E-8, for e
o tha:a:i:e;eiziiWo?en's Ho?se is identified as proposing ménning
ceSSing‘categories an;Jely high in the commiss§ry, clinic, and mail pro-

The results 0; the t:: ::c::: launjry, bakery, and relief categdries,
caures. L.e. on rules that do not involve variabi
Appendix’E. GB; :::liii a:: MIN, are summarized in Tables E-17 and E-lzizz
in Equations (8) and (9? ofeAzizn::: ?iNtrules (defined in Section V and
the man ‘ o Tables 5 and 6, we arriv
o arZOij ziizc:tlons in Tables E-17 and E-18, respectively. Thzsztnum—
and CR rules. A sy:z::zspz;SiECtive when compared with those of the LR

e to i
bilitz threshold factor, and institziio:lizczzzzzztzz :ic;:ziz i;heme, i
ertai ‘ .
e onensii:t:::iu:: ::bi: 10 are manifestations of the four decision
Chreshald factor, the manpowerat f?r any.institution and fixed variability
or equal to that correspondi assigned in the CR rule is always less than
toe MIN and HAX rilec ien ng to the LR rule. The same statement holds for
exceeds a certain poS;tivipeC;ively. Moreovg?, once the variability factor
RN value, results of LR and CR individually converge
of the CR algorithm never ZO become equal to each other. Whereas the resulﬁs=
Lo ot thas Cf the 1E vul ecrease as the variability factor increases, this
e. ’

As demonstra . .
are inherent in t;:dfinAzpe:d%x > the.feaFurés of Table 10 just described
st Le sdventltlons cach ec 51on;schemes. One important aspect of Table 10
ﬁIN and MAX rules are reSer t:an inherent is that the results produced by the
CR. It is shown in Appenzz:tnvely less and greater than theose of the LR and
cal lower boundaiy e that the M;N rule does not provide an analyti-
rule give a0 ubpor Bounda and CR manpower, estimates; nor does the MAX
tion as benchmarks on tot:i' Thé MIN and MAX rules can nevertheless func-~
tivity analyses (as in Tabl S;affing' Thus, in performing manpower sensi-

old can be selected such th:t 2;; ijzu:ntiai vaiues of the verabl ey thresh-

CR algor al staffing derived from the LR

e MfN i:?:s niitizz exceeds that of the MAX rule nor falls below th::dizr
le. ‘ s’way, the mathematically abstract notions of variabil-
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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 Bet;ter
perspective when compared with recent manning levels. In 1970, the cor-
rectional officer quota for all seven detention institutions was about

éc’é ‘oo @ o N2 o ‘:‘3 1464.15 The corresponding total 1970 requests (submitted by the wardens
=51 :3 ?_\‘ o NN i R - at the end of 1969) is 1753. Thus, the quota was 323 officers above the
] ¢
é 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
';2\ S 2 2 5 3 g: 3 g 3 o only half the manning change standard deviation for each post lcateg’ory.
< < - v Similarly, the requested manpower is found to be 129 below the total
o o allocation resulting from application of the MAX rule. However, only for
9 + v
%’“ § § E § § § © 9 % 3 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.
n o~ In order to appreciate the budgetary significance of these correctional
mwo A o9 23 5 o 9
o g‘ o Q S8 A a8 o manpower totals, we note that the Department's entire 1969-1970 expense
[72]
’é‘% % budget was $61.2 million. Approximately $13.1 million of that amount was
gf‘é g o 2 0 9 Q% < 0 @ 2 E budgeted for salaries and benefits to the correctional officer staff of the
o = o~ (o]
S ] g‘ M2 8 8 8§ AN seven detention facilities.l6 To understand the financial impact implied
o = =
2 £ > 2 by the differences between the quotas, requests, and estimates just described,
o [ - ~N
=B o020 2 3 3 R R~ the reader should realize that the average annual cost in salary and benefits
X g 2833RFE83555
%5 M k for one correctional officer .then was about $13,000.
Py
o mooe 9o Q3
Bl RS 08833«
-~ O
@ ~ N 9 2 I K o
: Ml BERE5a5SRR
a
o _
! a R -y ™ T T 15 ) : o
il= e 5 é;:, 5 8 R 3 As with all the manpower data in this document, these officer figures
2i A -~ do not include the ranks of captain and above.
3 9] T T R N B ! . The budget figures include the Women's House, but are pro-rated on
(o L =1 o oo K R <A the basis of the ratio of the detention to tctal inmate census at the Women's
vl - S 0 A an w1 )y
,55 s 0O O _ House, i.e., about 60 percent.
%) ‘."‘"A'A’ . N ‘. :
n H J
2
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~ VII. CONCLUSIONS

Few arguments for correctional manning are defensible on the basis
of custodial needs alome. 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, and its influence on the recruit-
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 facie evidence of agency
Consequently, the first order of business in corrections has

negligence.
The concern that the inmate emerge from the

been to hold the prisomer.
prison neither physically nor psychologiqally worse'.than he was when he
entered has never been the dominant consideratiom.

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
s;andards, 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 efficiencies 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 the operational similarities of correctional institutions; particu~
larly in the areas of inmate observation, supervision, escorting, and pro-
cessing., The simple mathematical technique we have‘ngeloped employs data
qn actual manpower usage and thereby achieves a degrée of objectivity not
found in the present practice of relying almost completely ou wardens' judg-
The scheme can be an aid to staffing decisions insofar as it draws

ments.
the administrator's attention to manpower allocations that appear deviant --

either too liberal 0
T too conservative —- with
respect to the Departme
3 nt-wide

g »

point the way to further i
! nvestigation, justifica
s ation, or corr%ction ¢f the

N ; ’

9 j
R
-~ .

categori i

gories, each encompassing some of the custodial, care, and reh bili
tative i por0m Y .
; aspects of corrections., A more comprehensive typology/is p ided
n Appendix I, should the D en

epartment wish to undertake add
itdi

collection and more refined analysis.17 e e

:jj:s;s::::ssjf::::d :ZEZ::%zah:S to be thoroughly reviéwed by all prospec-
, rdens, and central Department mana
Consensus should be sought on appropria .
::d their correspondence with‘t:imi:olo;: ::steizijjzzi:z’t;:e;:u:efinitions’
fu::::j?n:e::::::;e:;ac::c::cr:as:dt:e effectiveness of the typology even
‘ shou e standardized and

post titles should be clearly specified and disaggregateZOZjn:;eO:c:jjie
tasks‘énd locations involved, Such measures could improve significant]
::e quality of the manpower data derived from the tour schedules an:n tZereb

e v;i:d;::to:hziéw::EZ:m?tical assignment scheme and manpower eSti;ates. "
e st s’ subjective judgments and Supporting arguments
ar quired by the scheme proposed here identifies both an advan-
tage and a possible weakness of the approach. kAlthough wardens are mo ﬁ
knowledgeable on day-to-day institutional problems, they may or ma :
submit manpower réquests that strictly reflect actual and anticipaZeZoq

e r——————a
17

York City Rand Tnacscurct ool af 108520 I also been developed by The New
; ute to aid 1 . :
will be furnished upon request. n analysis of refined typology data dnd
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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," 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 measﬁre of collusion among the wardens to inflate
officer requirements on a pro-rata basis, which could simultaneously lower
the risk 6f 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 desire for power and prestige, opposing views of correctional
goals, etc. All such 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 eliminated, but their effects may be
‘reduced by judicious application of the apﬁroach described here: e.g.,ﬁ
“varying the decision rules and keeping them secret, making unannounced &
inspections of manpower usage, providing positive incentives for>accura£é
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 criterid; for all post activities and to

relate productivity measures to factors such as inmate'population and type,

transfer rate, number of assigned officers, etc. For post categories that
presently drain significant pbrtions of the officér'stéff, systematic -
analyses coula be conducted‘to'determine better manpower alloéationsrunder
different resource constraints. If §uch an approach did not work,!gzher
measures for manpower need (e.g., officer overtime) could be déveloped
and related via regressioﬁ techniques to observable influences such as
inmate population and transfer fates, officer siék-leave, housing capa—
city, security exigencies and incident rates, number of housiﬁg floors,
etc. . | ‘

As the regder might eXpect,'nQ such alternative approach‘is devoid
of difficulties and pitfalls. The applicatioh"éf systems analysis

-33-
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50 that SUboptimal Oor myopic

scope, moreover,
¢ policies are avoided

v In

cidivism redi on--— \' ‘ W ever that
P dlcti n--as vet unachie ed). It is ell known howev h
nstruments ) ruc fr m i toric 1 t can le t . r jOfecaStS
1 constru ted (o] h storica da a a ad Q poo :
i chan es occu i i y itical
f.k g" v r in Departmental pOllC ) inmate composition "pOl't.
cllmate, Correctional Personnel ’
s

Or other criminal 4 {
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Despite such obstacles, J 1ce agencies,

t ' i
he technique developed here can serve as a first

ture manpower allocation decisions and
’

thereby,
uals, .

services to incarcerated individ




-34-

Appendix A

INSTTTUTIONAL MANPOW
RATES OF ACTUAL AN

ER ASSIGNMENT SAMPLES WITH
D PROPOSED USAGE - 1970

“35f:

%

The tables in this appendlx summarlze the results of applying the
procedure described in Sectlon IT to actual New York City Department '
of Correction Tour Ass1gnment 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
institutions to reflect changes in manning.brought about by exigencies
that occurred after the schedules were‘snbmitted.l8 As stated earlier,

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

S

‘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.0. 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

' 2
assignments appearing in the institutional Tour Assignment Schedules 0

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

observation and also inspects mail), we classified posts according to the
primary role in which the post officers were engaged. When posts were
split and the proportions of time performing separate tasks were known,
these were reconciled in constructing the following manpower allocation
tébles.

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 post

categories. The average percentage allocations (rates of‘manpower‘usage)

_advance of the week for which they apply.

- Correction's forms 119(3-64~28M), 119(8-67)25M, etc., all of which resemble

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

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

vFVZOThese tour schedules or duty rosters are the NYC Department of

the sample given in Table 2.

NG
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and standard deviations are mw<m= in the last two C
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PERCENTACE 1970 ALLOCATIONS OF ASSIGNED MANPOWER

POST
CATEGORLES
1
11
111
TOTAL

POSE
SUBCATEGORIES

I.1

w~N

VW

111,

WO N TR BN

<10

12
13
14
15
16

19
20

BRY

54.73

9.64

35.30
100.

49.93
2.4%
2.31

7.51
.00
.00

1.7

W43

1.21
1.71
9.47
-85
L85
3.9
12.67
35
.00
1.
1.10
.00
.00
+36
.00
<00
.00
+00
<50
By

3R

Tableké—Z

BRX

54.86
14. 87
30.5%1
100.

51.33

1.58
1.96

6.06
.00
)

'8.59

.00

65

.11
.33
.33
.00
.00
.33
.33
.00

BRQ

55.28

7.02

37.27
. 100,

2.98
2.36

7.02
.00
.00
.00
.00

3.11

4.16
2.98
1.49
1.49
.00
18.63
.00
1.80
2.11
.00
.00
.00
.00
1.49
.00
.09
.00
.00
.00

woM

54.75

2.91

£2.31
100.

52.03
.00
2'69

.38
.00
.00
.00
2.59

3.38
2.09

9.88

.91
'.00
3.75
8.28
4.06
.15
.00
.00
.69
.61
.00
.00
.69
.00
£.78

2.25

»00

MAN

47.48
10.91
61.75

100.

42,22
1.95
3.31

7.78
.00
00

2.84

.30

.00
2.25
14.69
3.83
.89
2.62
12.000
.59
.42
1.73
.00
.39
1.14
.00
.59
.00
.00
.30
.12
.CO

wid. Szd,
Qys ARS AV, Dev,
L6.75 50.48 51.17 '3.86
21.60 6.49 9.88 6.18
31.89 - 42.86  33.83 5.35
100. 100. 100. 0.00
41.32 46.15 46,76 4.46
1.98 .88 1.40 1.05
3.46 3.45 3.00 .66
9,18 2,13 5.04 3.23
.00 .22 .09 .10
1.48 A5 .31 .56
10.91 1.55 3.53 4,33
.00 1.53 .B9 1.02
.00 3.42 1.81 1.68
§.86 2.07  2.51 1.25
.09 5.49 8.02 3.78
1.81 .85 '1.98 1.44
.99 .31 .59 51
2447 1,89 2.37 1,41
11.32  12.21 11.51 - "3.64
.99 1.32 1.21 1.32
.00 .31 .32 .67
1.40 1.82 1.44 .76
.99 .31 A5 .51
.00 .2 .28 )
.99 .31 .58 A
.00 .00 .08 .17
.00 1.21 .67 .64
.00 .26 .16 .26
.00 1.15 A4 .53
.00 .00 .49 1.80
.00 .00 .31 .83
.00 9.85 3.80 4.53

POST

CATEGORIES

I

11

111
TOTAL

POST

SUBCATEGORIES

I.i

=35~

Table A-3 "

PERCENTAGE ALLOCATTIONS OF 1970 REQUESTS

el

neritutional 1970 pPer.

Manpower Regs,

BRX BRK
56,72 38.12
13.32 27.04
29.97 34.8%

100. 100.
49.02 34,88

5.51 1.12
2.18 2.12
7.98 5.63

.00 . 54

.00 12.73
5.40 8.14

.00 .00

.00 .00
2.87 1.93
6.03 5.56
4.13 2.78

.00 .46
3.85 8.33,
8.09 10.88
"1.38 A

.69 .00

.80 46

.80 .54

.69 .00

.00 1.58 .

.57 T.00

.00 1,39

.00 46

.00 .00

.00 .00

.00 .00

.00 .GO

38.19
3.63
3.80

11.75
2.81
1.99
7.54

.00

1.99
2,92
4.91
.70
70
1.99
13,10
.00
.99
1.99
.99
.00
.00
.00
.00
G0
.0C
.00
.00

.00

voy

57.37

7.93

34.71
100.

53.24
.00
4.12

3.84
.00
.00

3.60
.48

.00
2.68
5.88
2.88

.96
2,80

11.05

.56

.56
4.72

-00

.48

.68

.48

.00

.96

.00

.00

.Go

.00

MAN

36.37

10.08

33.55
100.

53.36
1.41
1,64

6.55
.00
.00

3,53
.00

.00
1.71
12.63
2.06
41
4.66
8.29
.00
.00
.58
.48
.82
.82
.00
1.64
.00
.00
G0
.G0.
.00

B
36.98
34.17
28.85

100.

26.67
6.22
4.09

13.34
.00
11.58
9.30
.00

.00
2,66
7.49
2.55

.64
4.30
6.85

.64

- .00
.80
74
.00

2,02
.00
.00
,00

’.00

.00
.00
.00

ARs

39.18
10.46
50.36
100. !

32.93
1.17
5.09

3.49

1.19
.00

5.78
.00

1.89
3,20
2.82
1.03
.00
14.06
9.55

- 1,15

<33
1.27
<29
.29
.57
.00
.57
.29
1.19
.00
.00
11.87

wWed.
Av,

44.91

15.63

39.46
100.,

39.29
2.03
3.60

0.80
2.63
5.81
2.01
.30
8.49
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.74
.27
1.27
45
T35
.84
.09
71
.26
46
.00
.00
4.58

Std.

Dev.

9.73
10.55
9.00

1.21
-39
5.16
2.16
.54
41
1.52
+35
.35
76
.27
.75
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Table A-4
p SUMMARY OF DISPARATE 1970 RATES
OF MANPOWER USAGE - ALLOCATIONS
Detention Institution
POST
CATEGORLES BRX BRX BRQ WoM MAN. QNS ARS
| I * * * * - - -
11 - * - - - ®hx -
| - - *
II1 - - - - N )
TOTAL - - - - -
POST
SUBCATEGORILES
1.1 * * % * - - -
2 * - *%k - - - -
3 - - - - - - -
* - - - * ** -
II.; i i} i i ) * -
3 - - - - - hkk -
A - * - - - Kk ok -
[ - - - hkk - - -
- - x * - - *
111“; - - *& - - *dk -
3 w— -— . — *f‘ L - -
4 - % - - ® - -
5 - - hkk - - % -
7 - - hkk - - - -
g - - - kkk - - -
10 - - * - - - -
11 *k * - - - * -
12 - - - *k * - -
13 . - - - - * * -
‘ 14 Ak % & - - - - -
15 - - ** - - - *
17 - - - - - - ki
18 - r - k& - - -
19 - - - *Ak - - - .

BN e

3

“
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Table A-5

SUMMARY OF DISPARATE 1976 RATES
OF MANPOWER USAGE - REQUESTS

Detention Institution

POST
CATEGORIES BRX  BRK  BRQ WOM MAN
I % - - * ~—;'
11 - * * -
I1I - - - - :
TOTAL - - - - -
POST
SUBCATEGORIES
I.1 * - - * L
2 *k - - - -
3 - _ _ _ _ i
I1.1 - - xx - -
2 - - Kk k - .
3 - on - - -
& - * * - -
5 - - - kkk -
I11.1 - - £ -
2 ’ - = - - -
3 - - - - xkk
4 kkk - - * -
5 -~ - * * -
6 - - - - -
7 - * *% % -
8 * - - - -
9 * - Kk A * -
10 - - - hkk -
11 * - *% - -
12 %* - - - *k
13 - * - - -
14 Eht - - *k -
15 - * - - *
16 . - - ik -
17 .- - - - -
18 - - - - -
19 - - - - -

QNS

*okk
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Appendix B
DEFINITIONS OF STATISTICAL TERMS

43

Three statistical terms are repeatedly referred to in this Report:
average, weighted average, and standard deviation. Since these concepts
underlie the methodology described in Sections III through V, we define
and illustrate them in this appendix.

The statistical quantity known as the average (arithmetic average
or mean) is familiar as a single, summary 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, as 15 + 5,

or 3. The numbers themselves might be observations made of certain
events, such as the number of C.0.'s found manning a parﬁicular~post during
five weekly sample periods.

In general, if the numbers comprising a set of observations are sym-
bolized as nys Dy, etc., up to L where N is the total number of observa-

tions, then the average becomes the following:

Average of ( ys ByseneesRy ) = ( n, + nz....+ T ) ¥ N L

The significance of the average is that it tends to quantify the level
of constant influences béaring 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.0.,
etc. These constant influences, coupled with the cancelling-out tendencies
of random variations such as inmate population level, turnover rate, officer
sick-leave, ﬁbspital and writ transfers, riots, etc., tend to make the manpower
measurements at each post cluster about the avefége 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 type of average used in this Report, i.e., the
less familiar, but equally simple and useful concept of a weighted average.

o
i
b
£
e
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Weigﬁégd averages are employed in those instances when individual
elements of a set of data are not deemed equally significant or influen-
tial in their contribution to the total. Thus,; if three institutions
had manning levels of 1, 2, and 3 men for a given post type in a parti-

cular week, we could simply compute the average manning across the three

4nstitutions as (1+2+3) +3, 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 of the three facilities; the institution with 2 men had 1/3 the
total capacity; and the institution 2mploying 1 maa had 1/6 the total

capacity. In computing the average manning for the post, then, we

eould obyain an indication of average manning level which reflected the

differences among institutions by computing a weighted average; i.e.,

by multiplying the riumber of men used at each facility by its percentage

of the total capacityﬂgnd summing the results across all three institutions.
In the present example; the weighted average would become (1/6x1+1/3x2+1/2x3),
or 2-1/3 men., If éach facility had an equal share of the total cépacity,
then the weighted average would be (1/3x1+1/3x2+1/3x3), or 2 men, the same

as the simple, unwéighted average.

‘lo make these notions more precise, we can state the weighted average
as a formula analogous to Eq. (1) for the simple arithmetic average. 1If we
again denote the N elements of the set of data as ( nl,nz,...nN ) and their
corresponding welghts as ( WysWys e oWy ), then the weighted average is

calculated according to the following formula:
gfighted average of (nl,nz....,nN ) =
( WX 0, + Wy X n2+...wN X n ) (w1 + Wy e Wy ) 2)
For the case in which all the weights are equal, weé have the special result:
Welghted ave@ﬁge of ( Dyaflgy ey ) =

As we have alreagy noted, the average is but orie summarizing measure of

a groyp of data, namely, the central tendency or value arcund which the data

¥
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. appea ' : ’ '
: ppear to cluster. 1In order to convey the variability and dispersion

Or scattering of the individual data elements of

the gro ;
group's average, group about the

we need to supplement the average with another aggre-

X ati : the st Latl
: gative measure: the standard deviation (or variance) of the data points

L To i e
j gether, these two Statistical quantities (i.e., the average and the

standard deviation) give some feeling for the clustering point and spread

around this point of an array of observations 2
Fis - .
igures B-~1 through B~4 graphically relate these concepts of stan-
dard deviation and illustrate them in the context of the present stud
~ ¥

5@ i.e., analysis of manpower usage by post across all de

: tention facilities.
4 Before discussing the figures, : )

we should note the formula for computing

f

average, as computed by Eq. (1) or (2), is denoted by the quantity A:

Standard
Deviation of (nl,nz,...nN) = Square root of

{[(n,-A)x(n ~A)+(n_-

14 (n1 A) (n2 A)x(nz-A)+...+(nN—A)x(nN-A)] + (N-1)} (3)
{E The closely related quantity known as the variance is simply the standard
o d i i ' h
2 (e;iation multiplied by itself, i.e., the quantity in the brackets of Eq
Fﬁ 3). .
iy In Figs., B-1 through B-4, w
: » we depict a situation whewe th
, . ber of men over 4 one " e

~week samples of a specific post (post "x"

: ) stays con~
Stant for each of four different institutions,

However, the number of men
allocated to the post varies each week for all f

our facilities except th
first one, "Institution AV i )

As the figures reveal, the degree of manning
variation increases progressively from the first ins

titation (Fig, B-1
through the last (Fig. B-4), . )

As discussed above, the average and standargd

deviation should capture thevclustering points and spread or dispersion of

the manning data conveyed in the figures,

This 1s confirmed by the four figures and the follo

wing applications
of Eqs. (1) and (3)’to thé four cases depicted.

et e

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

scribing the central value and ;
the best such deseriptors spread of a set of data, nor are they always

) £ s
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i
T Institution A Number of 10 t' - .
Number of 101~ men in : Institution B
men in post X 9. L
post X 9 ‘
. 8 - 8 =
7L 7 b ‘
6 b 6 -
5 L
5r .
!4+ - .. ® ‘Average no. men = 4 4 +______ e . A
S ANO SUP WD G W O S R WD GB W R G - GS TP WP D OhED WD § I - - ----- -“-_-‘--* Vera e n . -
Standard deviation = 0 ' ge no. men = 4
3 b : : 3 b A Standgrd deviation = V2/3
' = .8
2 2 |-
1 1 .
lst 2nd 3rd 4th lst : R | -
weelt week, week week 2nd o 3rd 4th
‘ o week : week . week week

Week of year - 1970 ‘ '
; Week of year ~ 197/

Fig., B-1. Illustrative manpower averages and standard deviations Fig. B-2. Illus )
. ‘ . o trative manpower averages and stan
» : » _ andard deviations
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? fnstitution C »
. , - Tnstituti
Mumber of 10 Number of ok ; ution D
men in X men -in
post X 9 post X oL, ‘
A
8 = 4
7 b
7 pn
6 anal
6
5
e 5 -
l‘ ] . e - - D oie TS, - wp o = —-—‘ Average no. men = 4
T Standard deviation = v8/3 4*‘“‘“"""’""'%""“*?* cmmm e~~~y Average no. men = 4
KR o e = 1.6 o3 Standard deviation = /32/3
9 l > L = 3.3
1 ~i 1p ) :
: ) | 7 .
st “nd 3rd 4th Ist 2nd 3rd Shg
weelk week week week week ek ek : 4thk
) wee

L - : Week of year -~ 1970 ek of ygarb; 19%0

Fig. B-3. Illustrative manpower averages and standard deviations Fig. B-4. I ;
. ; : + B=d. llustrative manpower averages and standard deviations




~ horixoutal average line to the data points above, below, or on the average
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Fig, B=l: Averape of (4,4,4,4) = (4444444) + 4 = 4
( Standard Deviation of (4,4,4,4) = Square root of
i {Qé‘ﬂ)x(é~4)+(é~4)x(444)+(4—4)x(4-4$+(4—4)x(4~4)] 3 (A—i) }
- /0 =0
Fig, B-2: Averape of (4,5,3,4) = (4+543+4) + 4 = 4
Standard Deviatdon of (4,5,3,4) = Square root of
{ [ b=t % (a= )+ (5~8) 5 (5~4)+(3-4) % (3-&)+(4=4) x (4-4) ) + (4-1) }
« /273 = .8
Fig. B-3: Average of (4,6,2,4) = (4+6+2+4) + 4 = &
Standard Deviation of (4,6,2,4) = Square root of
[ { Gty xCi-b)+(6-6)x(6-6)+ (24 (2-4)+(4-8)x (4-4) ] + (4=1) }
- VB[3 = 1.6
Fig. B-4: Average of (4,8,0,4) = (A+8+0+4) + 4 = 4
Standard Deviation of (4,8,0,4) = Square root of
{ [(4=8)x(h=8)+(8-4) % (B-4)+(0-4)x(0-4)+(4-4)x (4=4) ] * (4-1) }
« 323 » 3.3
Thus, even though the average post manning over the 4-week period is the
same for each institution, the standard deviation is not. With the
progressive dndrease in variability in the number of men posted each week
from inaggnunion A to institution D, there is a corresponding increase in
standard deviation.
The [igures depict the average or central tendency as the horizontal
line émanﬂciﬁg from the number corresponding to the average given on the

vortical scale called "Number of Men in Post X." The contributions of each
data point to the Stand5§5"deviation, i.e., the individual terms in the sum

of Bq. (3) are depicted as the lines emanating perpendicularly from the a5

E

Mne, When the iimgths of these lines are squared (multiplied by themselves), -

© added together, and divided by one less than the number of data points, we

Y

Yo

Ny
A

=51~

L

obtain the par: 22 (lear
dtain the variance of the data. Clearly, as the sum of lengths of
th
ese vertical lines increases, as 1in Figs, B-1 through B-4, the varia
’ < }
and standard deviation must also grow. -

The square root of this r

standard deviation. : esult, according to Eq. (3), 1s then the.
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. ** ~ INSTITUTION NAME/REQUEST DATE
PosT AREA OF 391&5 ;_ : DAYS PER T
4 NOMBER =~ OPERATION - . . 12-8,5-1,6~2,8-4,11~7,1-9,4=12  WEEK
3 1 Tier 1-A x x x 7
D 2 Tier 1-B x x ER 7
' : ;g 3. Tier 2-A x x ' ,c 7
F 4 " Tier 2-B Cx x x 7
5 Tier 3 x x x 7
)“; 6 Tler 4 x x x 7
“ 7 Tier 5 x x x 7
8 Dormitory -A X x % 7
9 Dormitory -B x x x 7
Appendix C 10 Dormitory -C x x x 7
ILLUSTRATIVE INSTITUTIONAL MANPOWER REQUEST 17 © Annex - st Floot X x x 7
. 12 . Annex = 2nd Floor X x X 7
13 Annex ~ 3rd Floor b x x 7
14 Control Corridor Gate - x x x 7
\ 15 " Front Gate ‘ x % X 7
f ‘ 16 Main Entrance Corridor Gate 7
17 Yard ifehicle Entran'c_e_ -1 7
18 Yard Vehicle Entrance = 2 x 6
g 19 Yard Patrol B % 6
b 20 Yard Patrol . - x (2PM-6PY) 6
q 21 Kitchen o L x 7 x 7
22 Messhall 7
fa 23 Storeroom , x 6
? o ‘24 Institutional Sanitation ~ A X 7
25 Institutional Sanitation - B x 7
r: - 28 Institutional Clothes Box. B S -7
Eig._ C~1.: Illustrative institutional manpower f,\reque‘st h
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INSTITUTION NAME/REQUEST DATE

SUMMARY OF POSTS

INSTITUTION NAME/REQUEST DATE

No. of
POST ARZA OF IOURS Posts Type of Post Manning Correctional Officers
NOEE Q2IRaTION 1328, 5~1,6=2,8-4,11=7,1-9,4=12 Formula Required
27 Deputy warden's Office x 19 3 tours of duty ~ 7 days 5.02 95
28 Warden's Office ; x 13 2 tours of duty - 7 da .38
29 General Office = A x X % ys 3.35 43.55
30 General Office - B X x 8 1 tour of duty =~ 7 days 1.67 1'3 36
31 Receiving 3oom 71/2 1 tour of duty - 6 days L 7
32 Receiving Room Desk x - 44 10.80
33 Recelving Room X 4 1 tour of duty = 5 days 1.20 4 .80
34 Receiving Room x 1 1 tour of duty - 5 days 1 2
35 Receiving Roonm Escort x x . : 1.20
36 Barber Shep X
37 Institutional Maintenance x )
38 Paint Shop % Total Required 169.09
39 Counsel-Visits Room ® '
40 Recreation Cfficer x x
4l Writs & Transfers x x x .
42 Stairway Landing - A , x .
: 43 ) Stairway Landing - B
v o " © crossover Bridge Gates Fig., C~3. Illustrative ins;itgtional manpower request
45 Outside Patrol x x x .
46 Clinic x x
47 Clinic Escort x
48 Institutional Cashier X :
49 Institutional Comalssary '
50 Comissary Escort ® ‘
51 Control Room x x x
52 visits (Female) ‘ % {;
; AN
Fig. C-2. Illustrative institutional manpower request |
* 5
.3
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. I. DEFINITIONS AND MATHEMATICAL STATEMENTS OF DECISION RULES
' This appendix is a mathematical treatment of the data manipulation,
"decision rules, and resultant manpcwer allocations presented in Sections i
‘. N III through VI. The definitions and equations that follow should help i
' ?f 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

f i = institutional index, ( i = 1,2,...,1 ). ﬁ

< : I = total number of institutions considered. ' f
jﬁ j = post type according to the Table 1 typology, ( i = 1,2,...,7 ). ?%

; J = total number of post types in the typology. .é%

'é Aijk = actual manpower allocated to post j at institution i during %i

N »‘: 7 g ’

= : sample week k, ( k = 1,2,...K ). %*
K = total number of weekly manpower samples. fé
Appendix D . ,~ T = i
SCRIPTION OF THE MANPOWER ALLOCATION SCHEMES g Aij average actual manpower allocation? over last K samples Aijk' %,
,MATHEMATICAL DESC - Rij = requested manpower at institution i for post j. ?2
. ‘ '2 Mij = manpower allocated to institution i for post j in accordance :;
. ‘ with a decision rule. v
jf o Aij = manpower change at\institution i in post 3} i'e‘*;(Rij - Aij)' :é
8! Zj = wyeighted average (by housing capacity across all I institutions) ?g

i of the manpower changes in post type J. I

4 Gj = gtandard deviation of the manpower changes in post type j. ’;

= variability threshold factor for post type j. f;
< . ¢, = total housing capacity of the 1th institution. \ _ ;

aQ
]

total housing capacity of all I insfitutions.

Accordingly, we can identify the institutional entries of Table 5 as ,f
the Kij (with I = 7) and those of‘Appendix A, Table A-1, as the Aijk(With K=2,

~one week in April and July 1970). The quantities R,, are the institutional

13

. : : g . manpower requests tabulated in Table 6, The manpower changes Aij are the

;fff : ‘ : ' . institutional entries of Table 7. Similarly, the weighted average manning
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change, A., and the standard deviation of the manning changes, oj, are the

n columns 8 and 9 of Table 7.

numbers presented respectively 1
the following relations are established

From the above definitions,

for 1 = 1,2,..4,1 and j = 1,2,..

B 1 % ‘ (1)
& = A V
Ut by ?
1
i (3
Aj C §=l ciAiJ
vhere
i “"
C = c ’
i=1 1
and
1
1 - 2
yES L3 (5)
g G b, Gay 70

For the typology of Table 1 and the New York City Department of Cor-
rection detention institutions considered in this analysis, we have the

folld%ing parameter values and index-institutional correspondences:

{=1= BRX cy = 476 ©
1=2-= BRK c, = 841

L= 3= BRQ ¢, = 194

fab=woM ¢, =457

{ a5 = MAN cg = 932

{=6= QNS cg = 520

{ =7 = aRS e, = 2147

~50-

For the case at hand, therefore
b

~~3

I
i (7)

3

3

ol

(@
]
Lt

+ ) g E q
IN teII= O£ thc reCEdl“ Uautltles, the deulglOU Iules deSClled

f

in Section V can be stated as the following for i = 1 ,1 a d
)2
MAX: Mij = max | Eij , Rij ] ’ wa ‘Y’h,“"{: o
MIN: Mij = nin | Rii s R,. ] -
i3 (9)
LR: = A A
Mig = Ry M Ajy + by -0, < Ry, 5~31j +\Zj oy, (10a)
= max [ 0, ZlJ + Sj + xij ] if Ryj 2 Kij + Zj + xjoj (10b)
= max [ O, El + 4, - Ajcj ] if Rij ; Rij + Zj - Ajoj ‘ (10c)
CR: My = Ry, if Elj + Ej " Aoy SRy, 5;Kij + Ej +'Ajgj (11a)
=max [ 0, A+ 1, 4 Aoy 1 AE Ry R D4 e (11b) L
= max [ 0O, Rij ] o 1f le < Kij'+ Zj - Ajoj (11c) \;

Accordingly, the OK,

as the reguests (R,

OK: max [ O, A,, + &
ij

" or

HIGH:

or

HIGH, and LOW regions illustrated in Fig. 1 can be written

j) and manning changes (Ai

A, - X, o < .

j 5% ] __le < max

L, - X0

; j ] =< 14 < max
Rij > max
Aij > mar

j) satisfying the following:

[0, A,, + &, + 30,1  (12a)

1] J 3]

..[ 0, Lj + 3.0, ) (12b)

[0, A, + L, + 4,5, ) (l )

[0, ¢, 4+ o, ] (135)

g

s A

g LY SR

N




2

-60-

FOWi 0 <Ry < max [ o, Aoyt By -y I (14?),
ox ' o
t - . 1 -
0 < &ij < max [.p, Aj ngj,q_," ‘-‘ o (}4b)

The quantity which has been referred to in SectioﬁS»V and V%Jaé the
vrfiabilicy thresheld is given by ‘ ‘ o ' . i
| Moy = Variability Threshold of Post Type j (15)

while +™g quantities Xj and o, have been separately defined as.the varicbi-

lity threshold factor and standard deviation, respectively. The manpower

computations of Tables E~1, E-3, E~S, and E-7 have been carried out by assigning

the corsecutive values of 0.5, 1.0, 1.5, and 2.0 to A, in Egs. (lla,'b, and,

¢). Tables E-9, E-11, E-13, &nd E~15 were arrived at by applying the same values
of lj to'Eqs..(lO&, E,fanﬁ ¢). That is, in calculatieg the manpower alié~ '
carions according to rules LK and CR of Egs. (10-11), we set:the variability
thrashold of pbst type 3 equal to z fixed cbnstent'times the standard devia-
_ cimnvaﬁ mannieg‘dhange (dj) far that post. The seﬁe value of Kj'was appliéq ,

to all posges once Xj was fixed at either 0:5, 1, 1.5, or 2. -As is implied

by the Subscrip& 3 in\kj, this need not have been the case; different varia-

bility threshold factors (kj) car be selected for each of the posts in the

Lypology.

@

-61-

‘II. VANALYTICAL'PROPERTIES OF THE DECISION RULES

From Eqs. ‘ it is obvious
‘ | gs. (8) and (9), it is obvious that the max and min operatorsg
assign val ;i ¢ - ‘
t g | ues to Mij in the MIN rule which are alwvays less than or e ual
to those in the MAX‘rule. The prodf is as follows: T

T. If A, <R,,, then the acs{om-.
i < Ry h the assigmnments according to & . ' ’
and (9) become 4 5 . R R
MAX: max { A = ‘ | B
i 13° Rij ] Rij . , . . (16b)
and ' |
MIN:  min [ A = i | - | ¢
i Hence,
- max [ A,,, R > [ A |
II. If X . 8) a " |
14 > Rij’ ehen Eqs. (8) and (9) give (17a)
MAX: max [ A R = A . ‘. |
and o » . | | “
MIN: min [ A = ' |
| 15° Rij ] Rij (17¢)
Hence, |
max [ A s R A | | |
| 15 Ryy ] > min [ Aij’ Rij ] o (174)
III. Finall A,, =
ally, if Aij 'Rij’ the assignments become (18a)
MAX: max [ A R & A |
| 13° Ry ] Rij or Aij : ' (18b)
~ MIN: min [ A R - ¥ A
13 Ryy ] Rij-ot Aij X (18¢)
Therefore, |
max | K.., R = A | |
13* Ry ] = min [ Aij? Rij ] (184)

%
!
i
i
i
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f | i
%
| . . ‘ s : L o ‘ ) i
We can also show that for any real value of Aj’ the LR rule assigns 2 ’ Now, since Aiill 0 aid since this case specifies that %
L L] > . . 3 R o . ?1
' M. a value that is greater than or equal to that assigned by the © A+ 1 A R - ; C . B
: to M, AUE- LS : _ : idered: A b, - X,0, > . : .
. 1 H Only three mutually exclusive and exhaustive cases need be conside ij J 33 ij’ : ' . (210)
rule. ] 1ree »
T, we have
L y . T O+ X 4Nz, A, +5 -1o0,>R,, >0 2
T N T S T TR 1377577 Ty (210
3§ J ‘ : :
\ , : G ules both or
1 this case, according to Egs. (10a) and (11a) the LR and CRx .
% % $ > b - . . .
’ , v A : Ao+ A, -~ d.a, >0
agsipn the samc value to mij, namely~Rij. i PRy | | : (214)
- - v Hence, for this case the LR rule alwavs assigns to M,, the following:
11, Kij > | Byt by + Ajoj ) ) | ys assig i3 O ing
¢ » Y ) . . the ) - ‘ﬁ - - *
L ‘ 1 % the LR and CR rules assign LR: max. | 0, A,, +4, - .o =A,, +4, - \.o 2
Here apad , according to Egs. (10b) and (11b) th b 84y 05T 0% ] 1j j 393 (2Le)

et mely max [ O, A, + &, + X0, 1. ' |
gume value to Mij’ namely max [ O, 1j k| 33 In view of Eq. (21b), therefore, the LR assignment vo M, ., Eq. (21le), must be

L

v . % ] larger than that of CR for this case, Ic. (2la),
J1I. ij < [ Aij + aj - kjgj |

It is aiso easy to show that as Aj increases, the values assigned to Mii

¥ o e “*1 L
[ ehie LR 1Y signs tihe following to M, .
1n this case, the LR 1yle assig 1

. by LR and CR become equal once xj exceeds a certain level. As we have shown:
(19a)

. ] LR always assigns to Mj3 values that are greater than or equal to those given
‘ 1A b, = 2,0 ' : ‘
LR max { O, Aj, + 48 i3 by CR for the same value of A,. The only differcuce between the two rules
| i3 , 5
. occurs when R,, <A.., + 4, - A.0.. Since R, . must be non-negative, this case
while the CR rule assigns (19b) ' ij i3 73 i3 i3

will never arise when lj is so large that Aij + 4, - Ajoj is negative.. Thus, if

3
CR: max [ 0, Rij )

. . . '. '. fOI‘ A.' + A, - }.'O. < O . . . (22)
y llocations be non-negative; i.e., y J o }
Phveieal reslity demands that manpower a
Physieal realdty 8 i
i,m lz)?o\--u'l n“dj m 1,2"\"‘\} ) ‘ | |
',‘-‘;' > O ' (203) )\j > (Kij +Zj ) / UJ, i“~= 1’2,-0-’1 ; j = 1,2,...,J; o'j#O (23)
Ay, | | |
) (20b) then
R > 0 ' - = . ’ s | | v .
. Mg f Ryt "1%3 SR A (24)
Thus, the CR rule always assigns o |
_ . (21a) since we always have
gy g ¢ I i T o= R,
CRY max § 0, Rij ] 13 e k ‘ -

ij 2
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Hence, when A, satisfies Eq. (23), EQs. (10c) and (1lc) of the LR and

3

CR are never exercised. Consequently, after the threshold given by

A\ = (k. +3. )/a, (25)
g = Chy*ay) /oy
18 exceeded, the values assignéd tQ_Mij by LR and CR become identical.
In ordexr to show that the CR rule assigns values to Mij which never

decrease as A, increases from zero, we need consider only two cases. The

3 , . ;
first case pertains to a value of Aj such that any Rij (1=1,2,...,1;

j=1,2,...,J ) lies in either the LOW or OK regions.

1. Aj such that Rij lies in LOW or OK region. If RH is already in the OK
or LOW region, then according to Eq. (lla), Eq. (11c):rand the fact that Rij-i O"

the same agsignment is made to Mij; i.e.,

: M,, = R, 0<R,, <A, +04h, + X0, (26)
CR 13 = Ry SRy Ayt byt Ny
*
Increasing Ajlto Aj so that
VD) o : | " (27
377 T , D
implies
- - K. - -
A + A, + A >A,,+ 4, + A0 (28)
13 7% T %7 My T R T Y
since the standard deviation, cj, is alwayé non-negative,
Hence,
- - *
QO <R, <A ,+d +ro (29)
0.2 Ryy < Ay * 8y %Ay

&

so that the CR rule still assigns to Mij the value Rij as in Eq. (26). Thus, the

* *
Mij corresponding to this new, increased value of Xj, namely Aj’ becomes Mij:
oM » 0<R,, <h  +& +\ (30)
: L = < ¢
CR 13 = Ryy = Myy =%3 " P13 T 0T %

Thus, the manpower assignment remains invarian§ with increased Aj when Rij falls §

in the LOW or OK region.
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’ Now, we consider the remaining case in which R exceéds the O
region corresponding to Aj: H H =

II. A | » ‘
A such that Rij lies in HIGH region. If:Ri

; is in th | ” ,
the current value of A e HIGH region for

then accordin T
: 3’ g to Eq. (11b) of th : _ ;
manpower assignment is : ' e CR rule, the o :
.CR: M = max [0 K - ) - ‘ . . R .

14 + 4, + 2 c. - ‘ L
! R R R L TRy P by ¥ ey G

Since Rij_z,o, we can therefore write

Mij < max [ 0, Rij ] =R . ’ S - i‘f

13 | _ o (32)
Now if Aj is increased to A;, i.e.,
A*QA ' ' '
3 3 <33
80 tha; Rij falls into either the LoW or OK region, 1i.e,,

3 > Y (34)
3 ] |
then theVCR rule must assign to the corresponding M*
*
CR: M, = ‘ Ty
Mg = Ryy : (35)
as in case I. From this and Eq. (32), we obtain
Lk ‘
M, =R | N
13 © Ryy > My A2 ‘. (36)

I , '
n a similar fashion, we can prove that this ndn—decreasing'préperty of

the CR rule does not hold for the LR rule.
Zero, the values assigned to M
Possibility,

That is, as Aj is'inéreased from
° My, by the LR rule can decrease. To show this
: we need concentrate only on the region where the LR and CR rules
iffer; i.e., the case in which Rij falls in the LOW region |




1. kj such that Ri
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' § ‘v} ’ ! [y . A OC .L‘ g A i fO QO ﬂg.

Stnce Ry, > 0, Eq. (37) becomes

. A B, - >max [ 0, R,, ] =R (38)
LR: Mgy mmax [0, Agy+ By - Ayoy ] > max gl=Ry ,
&
Now 1if Aj is increased to Kj’
. | (39)
% }
N \ |
M o
s0 that Rij falls into the OK region, i.e.,
- + 3 _ ; | 3
e B ¥ I B | (40)
>‘j g . oJ h|

v . .
' | : 5 value dictated by
“then the LR rule must assign to the corresponding Mij the
tq. (10a), namely
| * (41)

IR M, =Ry
From Eq. (38), however,
| * VW ~ (42)
Myg 7 Byy " My 37

A, is demonstrated. | | |
! Finally, we show that the LR and CR rules can produce higher manpower

the
a signﬁents than the MAX rule, as well as assignments that are less than
8§
MIN rule.
I. LR and CR greater than MAX.
According to Eq. (8), the MAX rule assigns to Mij

3 (43)
MAX: Mij = max.[ Aij' Rij ] |

I
- l —
A, = = - = e
P §=1 ey (Ryy = A;) 3= 12,00, (47)
Thus, there exist Kij such that
A, > A, + 5.+ T, 48
R RS S S - 48
whenever
L, <D (49)
J , )
and Aj is restricted to
L
A< 4 . (50)
J Uj

C =67~ . ' | g

By Eq. (10b) or (11b), the LR or CR rule can assign values as big as _ 3 j
LR / CR: M. = Zax (o, 3 + Tevs 1 S
' B [ 1370 T (44)

In order for this ré;ulc to be bigger';han that for MAN,

the right-hand argument
must be greater than the larger of the two arguments in Eq. (43). Thus, we ‘

need only pick Aj such that

A, > max
5

t
thfw
. 1 -

sy
N

p-q

L4
K.

o ' . - (45)
for any i = 1,2,...,T and # = 1,2,...,J.

- II. LR and CR greater than or equal to MIN

To de:cnstrate this, we need only consider the case in which Rij and ij both
lie in. the HIGH region. According to Egs. (10b) and (11b) of the LR and CR
rules, the HIGH region is defined by S |

R.. > A, + 4, +),0, - . - - (46)
1] 1] ] JJ
Since-zj is the weighted average manning change in category j, it can assume
negative values as is c¢lear from the following restatement of Eq. (3):

.

LA i ket

P

o,

i
L g

e
T e



G

8- | | | |
; -69-

and R,, can simultaneously lie in the HIGH region. We can now

Hence, Aij 14

identify two possibilities corresponding to Kij either smaller or létger than ‘
in the HIGH region. If we consider the nontrivial case in which the i ' , o ; B %

; R
; edge of the HIGH vegion is greater than zero, then = §
f A, +5 +20,>0 (51) ; ;
137 %17 "% ;
L ) Witp Aij < Rij’ the MIN rule éssigns to Mij' i
‘ = i A = A ‘ 2
MIN: Mij min { Aij’ Rij ] Aij (52)
The LR and CR rules assign, in view of Eq. (51),
Iv" ' - - ' - - -":' A
R : LR / CR: M,, =max [ 0, A,, + A, + )\ 0 = A,, + b, + A,a 3 °
B / 13 0, By + By *hyoy 1= Byt 05+ 4y (53) »
But from Eq. (48) we have :
IR/ R My =R 4B+ agey < A (54) Appendix E
’ % MANPOWER ESTIMATES DETAILED BY POST CATEGORY
- s v s
which iz less than the MIN assignment. For Rij < Aij we can invoke Eq. (46) d INSTITUTION, AND DECISION RULE
to demonstrate the same thing. The case Zij = Rij of course gives equality to g
. the M,, resulting from the MIN, LR, and CR rules. 2
: . 2y
‘
. A =
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Table E-2

SUMMARY OF REQUESTS IN HIGH OR LOW REGIONS*

DECISION RULE - LR/VARIABILITY‘THRESHOLD - 0.50
‘ o - 3

POST INSTITUTION

- + . .
+ +

I"" + - - ’ -

11~
11~
1I-
“II-
II-

t

Ut B N
+
+ 0+
+
+
+1 + 1+

III- 1
I1I-~-2

I1II~ 3

111~ 4 -
111~ 5 .
111~ 6

I1I~ 7

III- 8

111~ 9

I111-10

III-11

I11I~-12 +

I S RS

1
+
+
-+

1II-14 +
III-15

11I-16 -
111-17 ‘ - :
1II-18 ‘ o
11119 , -

I A R A
]
+

III-20 , - - - - - -

SUBCATEGORIES = BRX  BRK' BRQ  WOM' . MAN = QNS

P+t 4+
U

I
+
i
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L+ 4

+

+

+

- : . ;

- Those requests which occurred in the HIGH and LOW regions for the
stated decision rule and variability threshold are indicated by "+" and
» respectively,
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 Table E-3 | B Table E-4

SUMMARY OF REQUESTS IN HIGH OR LOW REGIONS*
DECISION RULE - LR/VARIABILITY THRESHOLD - 1.00,
‘ J

POST ~ -
' INSTITUTION
. . SUBCATEGORIES B -
BRQ  WOM  MAN  euS  ARS - TOTAL | A RX BRK BRQ WOM  MAN QNS ARs
‘ I- 1
76.0 135.3 138.7 66,2 165,4  781,0 - 2 + + -
37.1 19,8 30,0 62,2 42,6 271.8 - 3 + | +
49,0 80.3 99,3 52,9 204.8  619,2 , ‘ - - +
164,10 235.,4 263.9 181.2 412,77 1672,0 i :
8 . 5;,'7 f
4 II- 1
i II~ 2 i *
65.3 125,0 127.2  50.2 139.7  683.2 1 I~ 4 } *
6.2 .0 A1 843 4,9 35.7 2 1I- 5 - + - +
6.5 10,3 7.3 7.7 20,8 62,0 3 ' + -
x III- 1 + -
16,6 9.6 1S.1 22,1 14,6  110.6 § o II1I- 2 i«
402 QO 00 . .C . 5.0 100’6 ) . III-3 - +
3.4 20 0 21.6 L0 AALE % III- 4 + + + -
12,3 9.0 6.8 18,4 2203 H04, ] > ITI- s * +
. o2 .0 .0 o 1o8 il ) f ;
- . , 11I- 7 + N +
2.8 ol .0 .0 7.9 10.7 T 111~ 8 - _
5.0 6.7 5.0 6.2 13,0 26,1 E “III- 9 . :
6.8 14,7 34,2 11,8 12,4 104,9 ; 111-10 ' « y
1.2 5.8 6.0 4,3 8,3 34,9 : TTI-11 +
lo?. ‘08 102 l.?n ’ .C 5.6 + +
3.4 8.4 12.6 8,1  S4.4  1171,3 I11-12 | + +
22,4 22,3 24,2 12,9 40,0 160,9 I11-13 . ’ + +
‘ 00 30,8 .0 1.2 408 ll-.A III"llb - +
107 1.4 Q,’3 '0 . l'. Ag‘ 5. 9 III-ls + ;
3.0 5.0 1.7 1.7 5.0 18T 111-16 + A
[T Y R Ied 1.2/ 7.5 : + + 3
! o4 2 o2 11117 ‘
.0 1.2 2,1 .0 o7 5,4 = +
D 1T 2,40 3,5 2,4 13,5 111-18 ' - ¢
o0 6 .0 I N o7 111-19 . -
og 00 5." .0 2.6 S.C III"‘ZO : +
D200 .0 1.2 4.2
o0 «0 N .0 4.9 4,9
R Y .0 0 .0 4,0 o ;
:8 l:g :g :8 47:2 ﬁg:g Thosé requests which occurred in the HIGH and LOW regions for the

- 8tated decision rule and variability threshold are indicated by "+" and
- respec;ivgly.
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Table E-6  °
DECISUMMARY OF REQUESTS IN HIGH OR LOW REGIONS*
“ISION RULE - LR/VARIABILITY THRESHOLD - 1.50

: MANPOWER ALLOCATIONS: : , 3
DECISION RULE - LR/VARIABILITY THRESHOLD - l.SOj : . A

- Table E-5

, POST ‘
: , - INSTITUTION
. SUBCATEGORIES B , :
g » RX  BRK  BRQ  WOM  MAN Q8§  ARS
(- I- 1 . ‘
’ I- 2 , i
POST r -3 _ +
cATEGORIES BRX BRK BRQ won MA b Qns ARS  TOTAL |
1 ' 05.8 9.8  18.0 143.3 156.4 68,0 164.1  807.5 ;i 1 + .
11 53.3  63.6  A0.5 19,8 29,4 64,2 43,8  284.8 - 2 ,
111 51.8 90,3 51.6 = B85, 97.6 54.2 210.9  641,5 e II- 3 +
TOTAL 173°9 252.7 170.0 248.3 283.4 186.4 4l1B.8 1733.5 } II- 4
~ ' II- 5
POST , | ;- ,
SUBCATEGORIES ‘ ‘ III- 1
- ©5.4  90.4  €5,3 133.0 146.8  50.2 137,99 705.C III- 2
I" 2 9.6 2.3 6.° .0 401 lo.l 4.9 37.8 | III"" 3
- 3 3.8 5.5 6.5 10,3 546 7.7 21.3 60.7 ITI- 4 N
, ~ III- 5 - , .
11- 1 13.9  14.6 19,4 9.6 19.1 24,9 14,6 11640 o III- 6 | +
i1- 2 .0 1.4 4.8 .0 .0 .0 5.0 1.2 III- 7 ~
Ii- 3 ‘oG 26.5 5.4 '0 00 2!08 0 . 5‘.7 III_ 8 : e . . +
11- 4 ‘9.4 2.1 12,9 9.0 10.3 17.5 24,2 104.4 ITI- 9 -
II"’ 5 00 oo' .o 1.2 00 Qo . 102 ' . III"‘lO . + -
v SN 1II-11 \ n +
Iy III" 1 .0 .o 3.4 00 .0 .0 7‘9 ll.s III‘lZ ) ' + - »
S S 111- 2 5.0 5,0 5.0 6.7 5.C 5,0 13,4 45, | , III-13 +
bl 111~ 3 10,5 14.4 B.4 14,7 35.1 14,1 11.8 1090 111-146 ;
L 111- 5 .0 1.2 1,2 1.5 1.2 1.2 .0 6.3 1 III-18 o : +
Pt 111 6 6.7 21.6 3.4 7.0 13.6 8.1 58.95 119.,3 . . +
b 111- 7 14.1 2B.2 22.4 26,6 24,2 12,5 4C.0  168.4 | 1II-17
IIl" 8 2.4 l.?. .0 2.8 00 1;2 4.8 l2.4 ) III"lB
111~ S 1.0 .0 1.7 1.4 .0 .0 1.4 5,5 : TII-19 -
111-10 1.4 1,2 3.4 7.5 1.7 1.7 53 22.2 g 111-20 - -
I1I-1! 1.4 1.4 1.5 I 1.4 1.2 8.3 P
11-12 1.2 .0 .0 1.2 2.4 0 1.2 6.0
111-13 .0 4,1 .0 1.7 2.4 3.8 2.4 14,4 * : k ‘ i
III’IA loo 00 oo 9 .O .0 .0 1.5 § . ,J":“ o /7;/
ILI-15 »0 348 .0 .0 4.6 .0 2.4 10.6 .:cat:ec!.nd‘::)se'3 requests which joccurred in the HIGH and LOW regions for the
111-i6 .0 1.2 0 2.4 R .0 1.2 4.8 o cision rule and vardability threshold are indicated by "+'"
U117 .0 o0 0 .0 0 o0 5.0 5.0 =y Tespectively. AN y and
111'18 00 00 .0 ?05 .0 90 .0 2.5 }
IXI"‘S 00 00 -0 lol QO «nr .0 lol
111-20 .0 .0 .C .0 .0 W0 49,7 49T
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Table E-7 L | | Table E-8

SUMMARY OF REQUESTS IN HIGH OR LOW REGI
N > REGIONS*
DECISION RULE - LR/VARIABILITY THRESHOLD - 2.00
. . ’ 4 ’ j

. -MANPOWER ALLOCATIONS :
DECISION RULE - LR/VARIABILITY THRESHOLD - 2.00j

POST-

IBCATE ‘ INSTITUTION .
SUBCATEGORIES , L : -
| BRX  BRK  BRQ  WOM  MAN QNS ARS
POST : i I~ )
CATEGORIES 3RX  BRK  BRQ  MOM AR QNS ARS  TCTAL o 3
98.8  93.8 78,0 143.3 164,6 69.6 164.1 817.2 C - 3
11 23,3 70.1  Al.2 19,8 25,4 64.4 43,8 292,0
111 52,1 50,3 51,8 3645 97,8 54.2 210.5 $§43.6 - 1
TOTAL 174,2 259,2 171.0 249.6 291,8 188.,2 418.,8 1752.8 L3 .
. ‘ I~ 3
POST I1I- &
SUBCATEGORIES , I1I- 5
I- 1 85.4 90,4 65,3 133,0 155,77 50,2 137.9 T17.9 Lo
I' 2 9.6 2.9 6.2 oo 4.’ 1107 409 39’.4
S ‘ | III- 2
- 1 13.9 14,6 20.1 9.6 19,1 25.1 14.6  117.0 ) %II‘ 3
- 2 .0 1.4 4.8 .0 .0 .0 5.0 11,2 - II- 4
11- 3 .0 33,0 3.4 .0 0 21,8 oG 53,2 3 I1I- 5 -
I1- 4 9.4 21,1 12.9 9.0 10,3 17.5 24,2  iC4.4 I III- 6 +
II- 5 00 .0 00 102 .VO 00 .0 l.2 III-- 7
' ) L 111~ 8
III" l .0 .0 304 00 ’ 00 00 k 709 l‘.s III_ 9
11- 2 5.0 5.0 5.0 6.7 5.0 5.0 13,4 45, - I1I-10 ¥
111~ 3 10,5 14,4 8s4 14,7 35,1 14,1 11.2  109.0 Lo III-11
III' 4 7.2 702 ‘02 7.2 6.0 Aog 405 67.9 ) III"‘lZ
111- 5 o0 1.2 1.2 2.1 1.2 1.2 o0 6.9 I1I-13
III“ € 6.7 2'.6 304 7.0 13.6 8.1 58‘9 119.3 III_lA
111- 7 1411 28.2 22.4 27.6 24.2 . l2'9 4000 169,.4 iII‘lS +
111~ 8 . 2.4 1.2 o0 1.8 0 1.2 4,8 1.4
111-9 1.2 .0 1.7 1.4 oG .0 1.4 5,7 ITI-16
111-10 4% 1.4 1.2 3.4 10,0 1.7 1.7 5.3 24,7 I11-17.
111-11 1.4 1.4 1.7 .0 1.4 1.4 12 2,5 11I-18
Ill"la 1.2 .0 no 102 2.4 00, 102 6.0 III—lg -
“1"13 .0 401 00 l.7 2.4 3.8 2‘4 1404 III_ZO =
I1i-14 too 0 «0 loz .0 «0 .0 2.2
III""E’ .0 3.6 '0 oc 4.8 .0 2.4 10.8
111-16 .0 1.2 .0 2.4 .0 .0 1.2 4,8 -
111“}7 oo 00‘ 00 .0 00 oo 5.0 500 Thos‘e r 11 . : ‘ . .

- . . equests which o \ o : : -
111*18 o0 0 0 11 0 0 0 1o Stated decision rule wra zcufred in the HIGH and LOYW regions for the
111-19 0 .0 0 o4 .0 .0 .0 .4 n_n DR variability threshold are indicated by "+ d
111-20 ’40 .0 .0 .0 .0 O 49,7 49.1 | » Tespectively, | Y an

/,/’

4
A </

\




-78- o | : ' =79~

Lo B-9 X , . Table E—lO~
Table E- ; : ‘
X SUMMARY ' OF REQUESTS IN HIGH OR LOW ;
_ 1 REGIONS*
TIONS : g DECISION RULE -
MANPOWER ALng%TY NS GHOLD - 0.50 ] | | ULE - CR/VARIABILITY THRESHOLD - 0.5
DECISION RULE - CR/VARIAB 3 f 3
. ' POST INSTITUTION
SUBCATEGORIES BRX  BRK  BRQ  WOM  MAN QNS  ARS
I- 1
’ \ ; , TOTAL + + + N
1 | POstcoRlEs ~ BRX  BRK  BRQ  wWom  MAN QNS ARS I- 2 + - - -+
o | - 1 56.7 98.8 15.1 115.7 11646 g?.é 68,5 ;ig'l' -3 = - + - +
3 5 33.% 15,1 29.4 Sl . g
1 23.3 o3 0 B9.9 47,9 188.6  554.7
35,5 19,5 4l.2 el. : A0 388.5 1528.8 | II- 1 + o+ +
%é%AL 166.5 228.5 149.6 195.8 236.0 164, - 2 ) N ¥ g * ;
I1- 3 + + -
3 II- 4 - -
: - - +
; POST II- 5
- ' SUBCATEGORIES A S0.4 62,4 105.5 107.7 50,2 1379 63945 + + + + -
S o 355 ey 6.2 00 Al S Sl <14 |
@ | “ : 5,5 6.5 10,2 4.8 . . . I1I- 1 + + - + -
o - 3 3.8 | | | I1I- 2 - - N
o ) 111~ 3
: 2,9 19.1 19.4 14.6 104.4 , + + + -
; 11- 1 13.9 14.i lg-i "o "0 .0 3.9 8.4 : I1I- 4 + - + _
: II_ 2 00 l;ol 3'4 .0 .0 14.9 .0 51.3 III" 5 - + -
f - 3 9'2 21.1  12.9 9.0 10,3 17.5 195 ?.; I1I- 6 - - - - - +
g li- 4 ‘o 0 .0 1.2 N .0 -0 . 111~ 7 + + + N
- 5 . | III- 8 + -
9.3 II1- 9 + -
% oA .0 .0 0 T3 : B -
; 111- 1 0 00 6l7 5.0 5.0 1B 438 | -l +
: 111=- 2 5.0 M’Q 3.6 14,7 30.9 £.6 11.8 94.2 © ITI-11 - + o+
i 111- 3 0.2 T2 iz a6 a8 a3l . 111-12 + - - + _ _
/{ II’.‘ 4 '0 1.2 102 .2 l.z l.?. oo 50 i III-—13 - + -— - - +
; Ii1- 5 LI 3 3 7.0  13.6 8.1  A3.2 103.2 ¥ 111-14 + T N
b 3 sl 0.1 19,7 1T 242 12,5 408 103 ] I11-15 + - +
) - ° . . ‘.4 .0 ° . L4 i _ ’ -
- 111- 8 6 12 o 1a "0 0 1.4 4.9 ; 11I-16 - + - + o -
= I11- 9 -4 -9 3.4 2.5 1.7 1.7 5.3 17.2 . ITI-17 - - - - Z - +
L 11110 bt T T e L2 €.7 I11-18 -
. 111-11 bod "0 0 1.2 1.8 oo L2 a8 I11I-19 -
s Sl to 11 zea 3.0 2.4 2 111-20 oo - - - - -
111'13 .8 .O .0 '3 .0 00 '0, leo?, +
Ill:lig :0 1.8 0 .0 2.4 .0 %og 306
i{i"ls .0 .7 .0 1.8/’4' .0 .(0) 4‘8 4.8 * - s ' : ‘ )
111=11 ] .0 .0 -2 -g '0 :0 0 , Thos§ requests which occurred in the HIGH and LOU regions for the
111-18 .0 0 o0 -6 ~0 :0 "0 "0 .S:t'zfted decision rule and variability threshold are indicated by "+ and
111-19 .g og "0 ‘0 ‘o "0 45.0 45.0 -"y respectively. .
) 111-20 E . .

Ty
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Table E-11

MANPOWER ALLOCATIONS:

DECISION RULE - CR/VARIARILITY THRESHOLD

POST ,

CATEGORIZS 8EX 3R SRQ o

! 98.6 98,8 T3.0 135%.,3

11 23.3 56.9 37.1 19.8

111 49,6 85,8 49,0 70,

TOTAL F71,5 241.5 164,11 225.8

POST

SUBCATEGORIES

I- 1 85,4 90,4 65.3 125

1- 2 9.4 2.9 602

I- 3 5'8 5.5 6.5 1C

11- | 13.9 14,6 16,6

-2 0 1.4 4,2

II"‘ 3 00 1 8 3-4

i1- 4 9.4 21,1 12,9

11"' 5 .0 .0 .0

111+ 1 o0 .0 2.8

III" 2 500 500 500

111-'3 16,5 14,4 6.8 1

ili- 4 5.6 7.2 1.2

III" 5 oo l.2 102
4“111’ 6 607 2[.6 304

11i-7 14,1 25.1 22.4 2

III’ 8 2.4 1.2 o0

I11- 9 o7 .0 17

III"!O 1.4 102 d.4

Ill'l’ lcd 104 l.l

111-12 o9 «0 +0

111"15 oo 3.7 .0

111”14 1.C .0 o 0

111'15 0 ) 209 £ 0

I11~-16 .0 1.0 o0

“]"l” 00, 00 QO

111'13 0 .0 0

111-15% o0 .0 0

111-20 «0 '0 0

7@%

L]

(2]

e PO 0O o= fy = N

» & & ® & @ 6 o & o e o o

—— AP e e DN gy ANLIP L o)
® @ & 9 & 0 ° & ¢ @ e s »
DA INOODL HOMG IIO

0N — ‘

BN N = o H W=V DN

® & o & 5 & o © o & o & * 9
I JOONAOANONOO

- 1.00.
3

sl )
.t

§8.2

61.2
51.8

175.2

2241

21,6
17.5
.0

NS JONV=NNMMOO

(2]

2 = N\ N == = D= O
® & &5 @ @ & o & @ * S & & & o P o & o

MOOWVWNLHLOLIINWHI RO OWMN D0

-
-~

SUMMARY OF
DECISION RULE

POST
SUBCATEGORIES
TOTAL , - 1
776.6 : I- 2
269,717 I- 3
605,37
1652,1 :
II- 1
II- 2
II- 3
II- 4
57 - s
9.4
¢ 111~ 1
0. :‘ III— 2
19.6 - III- 3
44,9 III- 4
162.5 111~ 5
1.2 ‘ . 111~ 6
, : 111- 7
0.7 I1I- 8
44,7 III- 9
104,3 I11-10
34,87 IT1-11
IZ-g ; III-12
L5 - III-13
N 111-14
5'2 III-].S
19,7 III—16
7.5 111-17
5.4 111-18
13.8 111-19
é:g II1-20
4.2
4,9
L
.0
47'8 n_n.
= » Tespectively,

*
Those requests v

hich ~ i
Stated decision rule a occurred in the HIGH and LOY

nd vagiability threshold are indic
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Table E-12

REQUESTS IN HIGH OR Loy REGIONS#*

R/VARIABILITY THRESHOLD - 1.00

@a
INSTITUTION
BRX  BRK  BRQ  wOM  May QNS
. + +
* +
+
N +
+ +
roo. R
£
s + . + +
+
+ ;
, -
| +
+
R N
+ +
- +
+ +
+

e

regions for the
ated by "+" and




~B2- i 1 g3

, Table E-14 -
Table E-13

: SUMMARY OF REQUESTS IN HIGH OR L
» , ; ) & OW RE *
MANPOWER ALLOCATIONS : : DECISION RULE - CR/VARIABILITY THRESHOLDGEO§SSO
" DECISION RULE - CR/VARIABILITY THRESHOLD - 1.50 U

, 3 :
. POST. INSTITUTION
i SUBCATEGORIES BRX BRK BRQ WOM  MAN QNS ARS
POST . -1 +
CATEGORIES BRX BRK BRQ wor MAN QNS ARS  TOTAL . %‘ 2 _ +
5 1 58.8 98.8  78.0 143.3 155.7 63.C 164.1 806.7 .
" 11 23,3 €3,6 40.5 19.8 29.4 64,2 43,8 284.6 ®
111 5148 90,3 S51.6 80.1 97.5 54,2 210.9 635.4 A 1I- 1 + + .
TOTAL 173.9 252,7 170.0 243.2 232.6 186.,4 413.8 1727.7 R II- 2
; ‘ ' 2 II- 3 +
5 POST : e
SR SUBCATEGORIES ; :
; 1- 1 85,4 90.4 65,3 133,0 146.,8 50,2 137.%  709.0 .
f 1- 2 9.6 2.9 6.2 0 4 10,1 4,5 37,8 % III- 1
i | - 3 3.8 5.5 6.5 10,3 4.8 1,7 21.3  59.9 i I1I- 2
L R ITI- 3
[ : 11~ 1 13.9 14,6  19.4 9.6 19,1 24,9 14,6 116,0 b 11I- 4 +
! 1= 2 .0 1.4 4,8 .0 .0 .0 5.0 11,2 o I1I- 5 "
P 11- 3 0 26,5 3.4 .0 0 21.8 .0 5147 1 I1I- 6
: 11~ 4 .4 21,1 12,9 9,0 10,3 17.5 24.2  124.4 B I1i- 7 +
II‘ 5 go .0 .0 192 oo .O co *02 P ITT_ 8
; III- 9 + -
T 111- 1 .0 £ 3.4 0 .0 O 7.9 1.3 : . LI-10 | +
. ’ 111- 2 5.0 5.0 5.0 6.7 5.0 5.0 13.4 45,1 . IL1-11 . +
i Iy- 3 10,5 14.4 .4 14,7 35,1 14,1 1.8 109.0 : I111-12 o+ +
5 I1i- 4 Tl 7.2 1.2 7.2 6.0 4,8 4,3 37.8% 111-13
f III" 5 .0 102 l|2 los '02 l.2 lo 6.3 III_l[‘
: 111- 6 6.7 21.6 3.4 7.0 13,6 8.1 58,9  119,3 11I-15 +
111~ 8 2.4 1.2 .0 1.4 .0 1.2 4.8 11.0 III-16 +
III! S 1.0 o 17 1.4 .C o0 1.4 5¢5 I11-17 ‘
111-10 1,4 1,2 3.4 7.5 1.7 1.7 5.3 22,2 111-18 -
II-11 1.4 1.4 1.5 .0 1.4 1.4 1.2 8.3 I1I-19 -
11112 1.2 0 9 1.2 2.4 0 1.2 6.0 I11-20
111"33 to 4-1 ‘0 !¢7 204 5.9 2.4 ’4.4
III"!4 loo 00 .O 9 o0 00 .0 o3
II’."lS 00 3.6 '0 00 4.6 .0 2.4 10.6
;ii_:? :g l:g» :g 2:8 :g :8 ;:g /fg:g Thos§ ?equests which occurred in the HIGH and LOW regions for the
11112 0 e L0 ‘0 To T ‘9 // "5 ﬁtﬁted decision rule and variability threshold are indicated by "+ and
11-19 .0 .0 .0 .0 .0 .0 IS =", respectively.
1I1-20 .0 . .0 .0 .0 0 49,7 Y oasld

e

S s




DECISION RULE -~ CR/VARIABILITY THRESHOLD - 2.00j

POST

CATEGORIES BRX
1 98.8
11 23,3
111 52,1
TOTAL 174,2
POST

SUBCATEGORI =S

1' i 85.4
1- 2 906
I~ 3 3.8
11" 1 1309
II" 2 00
1= 3 o0
II" 4 9'4
11- 5 o0
III‘ ‘ .0
111- 2 90
111- 3 10,5
111~ 4 T1e2
111- 6 6.7
I111- 7 14,1
11l- 9 1.2
111=-11 1.4
111-i2 1,2
11-13 .0
111""4 l.O
111-15 .0
111-16 o0
III'I.’ .0
Ill'lg 00
1IL1-1s o0
111'20 . 00

S
2

S
25

l

3
2

—

NN

Y
i

Ty

-84~

Table EwlS

MANPOWER ALLOCATIONS:

BRX BRGQ woN

Be8 78,0 143.3
0.1 a1.2 1S5.8
0.3 51.8 B84.6
9.2 171,0 247.7

0.4 65,3 133,0
2.5 6.2 .0
5.5 6.5 10,3
4,6 20.1 9.6
1.4 4,8 .
3,0 3.4 .0
1ol 12,9 9,0

.0 .0 1.2

0 3.4 .0
5,0 540 6.7
4.4 8.4 14,7
7.2 1.2 7.2
1.2 1.2 2.1
1.6 3.4 7.0
8.2 22,4 21.6
1.2 .0 1.4

.0 1.7 1.4
1.2 3.4 10,0
1.4 1.7 0

.0 .0 1.2
A, 55 o0 1.7

Lo o0 1.2
zle .0 .0
Lh2 O 2,4
40 .0 .0

.0 .0 .0

00 .0 .0

.0 .0 .0

MAN

164.,6
29.4
97'8

29148

)
S e YN N

L] « s o o o
SWODLEHLODNNIAND—OO0

N v

e o e
oo o

.
o

ans

69.6
64,4
54,2
188.2

N
-~ — O
[ N 2
-3

25,1

21.8
17.5
0

— DO D D>V

o e @ @ - * @ ® e * o * o

NLEFJONV—~=NRN—DOO0

(&)

.0

ARS
164,]
43.8

210,95
418,8

137.9

21.

[V —
P9 A, B -
- * L o
ONDOO

—
I e N g

* e o - @ * & * e o L] . [ ]

PN
SOMNDLOLNNWD DOWO NN DD

Noos o N i OO

o N
. e o ¢

o
(=]

pa
w
-~

.

.
(€ RV~

TOTAL

B17.2
232.0
64147
1750.9
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Table E-16

SUMMARY OF REQUESTS IN HIGH OR LOW REGIONS*
DECISION RULE - CR/VARIABILITY THRESHOLD - 2.00,
g 3

b

POST INSTITUTION
SUBCATEGORIES BRX BRX BRQ WO MAN QNS . ARS

I- 1
I- 2
I- 3

II-
11-
I1-
I1-
I1-

W& Ww o

III-
ITI-
I1I-
I11-
I1I-
I1I-
I1I-
ITI~
II1- .
I11-10 +
III-11

I11-12

IT1-13

ITI-14 +
I11-15

I11-16

I11-17

IT1-18 -
ITI-19 -
I11~-20 '

VOGS WN
+

R e e
o SRR

R R

i
§
3
4

S

*

Those requests which occurred in the HIGH and LOW regions for the
stated decisicn rule and variability threshold are indicated by "+'" and
"-'", respectively.
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© Table E-17 S | | » | Table E-18
. MANPOWER ALLOCATTONS: o - { - | MANPOWER ALLOCATIONS :
g POST e E
CATEGORIES srx  BRK  BRQ  WoM  MAN  QNs  ARS  TOTAL
‘ ' ' : . B61.3
1 98.8 102.9 78,0 143.3 1665  63.6 202.3 .
11 22's 7001  Al.z 22,8 30,0 64.4 51,4 3087 .
111 63.5 93,1 53,0 109.6 105.0 sg.g igg.; i;é;'i L POST i
 IOTAL ©1B6.2 266,0 172,2 275.6 3015 19040 450, . i CA TEGORIES BRX BRK BRQ won MAN QNS ARS  TOTAL
i ’ 1 76.9  96.5 44,5 87.6 94,3  56.8 15444 611
POST | : | f i I 13,0 27,0 5.7 1.8 21.5 2642 o>
51)3CATEGORIES , 760.1 o 11 L O Y A+ lé;.i 1:2.3
- §5.4 94,5  65.3 133,0 155.7 50,2 1761 . i : 7. : . ’ * -3 M.
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Institdﬁional manpower quotas at the seven detention facilities
i N . ’ : A operated by the New York City Department of Correction changed little
- . - ; k ' S ‘ during 1967 and 1969 and remained constant in 1968. Bronx and Branch

| Queens in particular had no increase in quotas throughout 1967-1969.
;;:3 N ‘ : ' : Fluctuations in the numbers of correctional officers (C.0.'s) actually
: | : assigned have also been smail during this perioed, on the order‘of 3

percent or less of the average quotas or assignments. The numbers

; : ’ : s ' : assigned have typically been close to and . 5‘} than the average quotas
' a C ’ . St A . ’ /‘

‘at each institution. ; S

During this period of essentiallyrconsfeﬁt staffing, the ‘inmate
population underwent wide fluctuations, as is evident from Fig. F-1. The
average daily census for the seven facilities grew 58 percent between

:ﬁ' ' “ i o 1967-1968 and 11 percent between 1968-1969; however, the changes at the

individual institutions were often appreeiably different from these
Appendix F E averages (c.f., Tables F-2 and F-3).

HISTORICAL DETENTION CENSUS, SECURLITY INCIDENT RATES, HOUSING Z These census figures are put in better perspective when compared
CAPACITY, AND STAFF-TO-INMATE RATIOS: 1967-1969

"with the institutidnal 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
N ratio on the basis of both the averagé and the maximum daily census during

1969.  Branch Queens experienced the peak’census—to-capaeity 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 inc1dents in 1967 and 1969 (second highest in 1968)

s

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 reported security violations of a serious nature whiehsbecameeof
! ' ‘ | i record in the Department's log of "Unusual Occurrences.' These 1ncidenf
‘ ’ » statistics are part of a more comprehensive survey which profiled incidents
‘on'the basis of 1nstitutlonal totals, rates, spatial and temporal distri-
g o 2 ;‘ "~ butions, as well'as_several inmate characteristics such as’age; errest‘

1
i

kN
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Fig F-l; Average male detention population by month for 1967-69
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Table F-1

SUMMARY STATISTICS

* k&
SUM WID. STD.

INSTITUTION BRX  BRX BRQ  WOM MAN QNS ARS TOT, AV. Dav.
(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) Difference:(3)-(2) 33 75 88 S0 89 67 37 | 4719 - -
(5) Difference:(2)-(1) 4 31 2 -17 6 -1 120 145 - -
(6) Ratio: (3)+(2) v 1.2 14 2.1 1.6 1.4 1.6 1.1 1.4 - -
(7) Ratio: (2)+(3) - .81 .71 .48 .64 .70 .65 .91 73 - -
(8) 1969 Av. Daily '
C.0.'s per 1000 Pop##* 20 15 38 42 16 18 14 - 23 12
(9) 1970 Req.. C.0.'s ;

per 10600 '69 Pop. ' 25 21 79 65 23 28 15 - 37 25
v10) 1969 Av. Daily ‘ ‘ ‘
Pop.¥Capacity , 2.0 1.7 1.5 1.2 1.9 1.8 1.4 - 1.6 -
(11) Z Total Housing ’ : ,

Capacity t 8.6 15. 3.5 8.2 17. 9.3 39. 100 - . -
(12) 1969 Total .

Incident Rate }f 9.6 5. 6.8 89, 19. 31. 59. - 38. 30.

® N , N _ .
The differences of 145 C.0.'s between the-1969 total detention quota aad the
average 1970 actual allocations is partly due to the additional 165 C.O.
authorized between November 1969 and April 1970, The Dec. '70 detention quota is 1464,

')
"The averages are weighted by the 1969 institutional capacities, f.e., the entry:
for each institution is multiplied by the ratlo of its cepacity to the total capacity
of all 7 facilities; these products are then sunred across all 7 ins titu:ions to form

the ueIOhted average. ,
*k
‘ Thn: is, the average number of da*ly C. 0. ] asaigned dividad by the average
daily inmate census {per thousand population). :
t‘!'nia ig the percentaae total detention housing cepacity existing at each
facility. : L
Mincident » ra:e denotes the total number of inmate séturity vicla;idﬂéﬁrgpctted

- at each institution for 1969 d;viued by the average daily inmate ceunsus (on a 1660

population deiS)
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" Table F-3
INMATE CENSUS
g, . 1969 1968 1967
AV, AV, AV,
3-MO. DAIL¥ . \3=MO. DAILY 3-MO. DAILY
INSTITUTION APRIL* JULY OCT. AV.%% CENSUSH*% APRIL JULY OCT. AvV. CENSUS APRIL JULY © OCT. AV. CENSUS
Bronx 831 978 1100 970 938 830 864 797 830 7957~ .. 849 724 843  B8O5 780
Breoklyn 1490 1500 1448 1479 1471 1292 1347 1568 1402 1317 1240 1195 1179 1205 1207
Br. Queens 286 300 303 296 294 353 413 315 361 339 349 356 343 349 349
Women's House 497 491 631 530 527 323 371 422 372 n 418 333 360 370 387
Manhattan 1832 1783 1981 18hK5 1812 1583 1729 1732 1681 1642 1615 1235 1464 1438 1446
Queens 936 950 1008 965 911 921 960 884 922 895 923 933 947 93 934
AR 2085 3082 3170 3079 3017 - ez - 2000 I

An entry under any month is the average daily total inmate population for the institution (averaged over the
seven days corresponding to the week from which the correctional manpower 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.

‘***Thls is the average daily census over the year for the specific institution; the census includes all inmate

residents of the facillity: detention inmates, sentenced help, sentenced individuals awaiting transfer, etc.
*dk

k*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

( processing, weapon employed, and drug use%3 Since the facilities have
ﬁ o wn N © 3 3 ' 2 ; widely varying capacities (Table F~4) and average daily census (Table F-2),
- & - i ‘
o ! in order to draw meaningful comparisons between them the incidents data
! are presented as rates (i.e., the number of incidents of a particular
5| &
oL - type at an institution, divided by the institution's average daily thou-
Ul v ¢ o ® e & W
g R e e -~ . sand population). Of course, other institutional differences may also
w ™ .
- %' 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
9, )
‘g widely in every incident category or in every institution during 1967-
8
" R ©
E o %3 b 2 5 -4 £ ‘ 1969. Assault rates at Bronx and Queens have stayed rather uniform and
it ?» consistently below the institutional averages. In this category and in
y
g‘é ’g . the destruction of property, the Women's House has experienced both the
[3) . ;
. § ~ w ~ ® @ ™ TN ﬁ : highest rates and the most significant departures from the average rates.
. . . . S e [} b
% I 4 ; The property destruction rates at all other institutions have been
(31 o :
‘ 5* S - consistently negligible (except at Queens during 1969). Escapes were
3 %) =< o
e y = : E nonexistent in 1969, as were attempted escapes in 1967. The average
(3 ] i
X 3 2 i attempted escape rate has been increasing over the years. Interestingly,
< . o n © 1 1
] T > 2 : E 2 : : N - N % a the suicide rates have been close to zero and steadily decreasing at every
; RO = 5
L 9 3 § 5 institution except the ARS during 1967-1969. The suicide rates were
s o] o *
2 B ol 2 2 : . greatest at ARS in 1969 (1.3) and at Brooklyn in 1968 (1.5) where the
[ ) ol < A . : .
t = 3\% o« & @ <« @ § . adolescents were housed for part of that year. Over the years, actual
: = 2 o ~ u: M . . . . .,i '
= % P e e e 5- : and attempted self-inflicted injury rates have predominated at Brooklyn,
2} o : ' )
& o s 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
4 Q. . ) . .
' 2 have been greatest at the Women's House in 1969 and 1967 and at Queens
; - «
o °
& §E\ o asn RS . in 1968. : ;
(igl S & A v o w Qg P As Table F-5 also indicates, the Women's House produced the highest rates
e
& ] in the greatest number of incidents (42 percent), has done so consistently
£ ‘
‘ o a in the assault and property destruction categories, and has almost always
0n
\ 2 )
g§§ g 2 € e
ggl g e 8, & B 23
Gl o= ¥ o € Z g 2
BEl 28 . E % g o2 ¥
ezl & & A 2 2 & < =

See Liechenstein, M., "Inmate Incident Statistics in the New York
City Department of Correction‘Detention Houses - I and II: 1967-1970,"
The New. York City-Rand Institute; unpublished mimeograph.
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departed from the institutional average by two standard deviations.

Brooklyn
Table F-5 had the highest rates in 21 percent of the cases, has predominated in the
E actual and attempted self-inflicted injury categories, and ha§ fluctuated
INCIDENTS RATES: INCIDENTS VOLUME PER AVERAGE 1000 POPULATION v from the détention average by 1 to 2 standard deviationms. Thé$b%$ens House
' had the highest rates in 13 percent of the cases, but in differenﬁiincident
BRONX BRANCH QUEENS BROOKLYN } categories and in two different years. Such differences in incident rates
1969 —Iggg 1967 1969 1968 1967 1969 1968 1967 ; may provide an important additional basis for establishing manpower alloca-
2.1 1.3 1.3 3.4 0.0 8.6 8.8 6.2 g.éﬁ  tional priorities among the detention facilities. |
QEZiEi;SPIOp. 0.0 0.0 0.0 g-g 8-3 2:3 8:8 8:8 0:6 Another way of assessing need and perceiving differences among deten-
£ N Escapes 8'2 é:g 8:8 0:0 0:0 0.0 0.0 0.0 O-g tion facilities is to contrast average daily correctional manpower with the
g éigéigzzapes 0:0 0.0 0.0 ‘ 0.2 8-8 §°2 12:2 4%:3 21:5 average daily census at each site. On the basis of complete census data
2 Self‘lnfliCt?d Injuxy g'g i:g g:g 320 0:0 D:O 15.6 0.8 5'2 and the nine-week post schedule samples, we discover extraordinary dif-
‘ éggériiiialnjury 0:0 0.0 0.0 0.0 0.0 2.9 0.0 0.8 2. ferences in average daily correctional manpower per 1000 inmates among the
‘ ; seven detention institutions (see Tables F-6 - F-8). On the highest
WOMEN'S HOUSE OF DET. MANHATTAN QUEENS » level of aggregation, the totals for the three post categories, we observe
. 1969 1968 1967 1969 1968 1967 1969 1968 1967 | that the Women's House had the highest ratio in each of the 3 years (close
i 17.%, 14.9 26.1 6.6 2.4 2.1 2.2 é.é g-é to 2 stAndard deviations above average each yéér) and Branch Queens, the
gzziii;sProp- 12.4° 9.9 4.7 O.g 8.8 gog é:é O:O 0:0 second highest (about 1 standard deviation above average in 1969, and around
Escapes ' g'g 8:8 8:% g:o 0:0 O:O 1.1 1.1 0.0 0.5 standard deviation or less in 1967-1968). By contrast, the ARS had
25§;igzzapes _ 0:0 0.0 0.0 1.1 g-g 3-3 1?:2 é:é g:g the most conservative ratio (approximately 1 standard deviation below aver-
Self_InfliCt?d [nury 12'2 3:2 2:; i:i O:6 1:4 5.5 0.0 0.0 x age) in 1969 and 1968, followed closely by Brooklyn and Manhattan. Brook-
égﬁérzgiiglnjury 8:9 0.0 7.1 0.6 0.6 1.4 0.0 1.1 0.0 : lyn had the lowest ratio in 1967; Queens and Manhattan were next in rank.
: ALL DET. . ALL DET. ; Even by separate post categories, the Women's House has operated with
§ : ARS INST. AVERAGE INST. STD. DEV. : the highest staff-to-inmate ratios over the years. When we disaggregate
? l:x | 1969 1968 1967 1969 1968 1967 1969 1968 1967 : process functions from the observation and circulation control categories,
5 \ 1t " 10.9 1.5 -~ 8.1 3.2 4.9 5.7 5.3 9.9 we find that the Women's House is still around 2 standard deviations above
E*i\ : . gzziEQ;sProp. 0:0 0.0 - 0.9 g-i g-g g:g g:g i:g the institut%onal average. This is a4 considerable contrast to Brooklyn,
K Escapes g'g 8:8 - g:g 0.1 0.0 0.7 0.4 2-2 which has hdd the lowest ratio in all years except 1969 when its ratio was
! gﬁiéigizapes 1:3 0.0 -~ 0.9 2-2 é-g g:; 12:3 7:6 15 and the ARS's was 14, the minimum for that year. '
self—lnfliCt?d‘Injury z‘g g:g : g:i 0:5 2:1 6.4 1.0 %-6 Inspection of post subcategories reveals that although the Women's
2§E;r2§i§51njury 5:0 0.0 - 2.3 0.4 1.8 3.5 0.5 2.7

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
*Weighted average (by the ratio of institution mean daily census to mean .

daily census of tctal detention population) of incidents rates (per 1000 aver-
age population).
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) - obile post .
that Branch Queens has always held the greatest ratio in the m P o Table F-6

category, i.e., work gang supervision and general interior patrol. L2
‘ : AVERAGE DAILY CORRECTIONAL MANPOWER PER 1000 INMATES - 1969

POST : STD. ‘
CATEGORIES BRX BRK BRQ woM MAN QNS ARS Av. DEV.
Lo e Skl N i
\ I 12 8 24 22 8 7 7 13 7 £
Lo . A 11 1 2 2 2 2 3 1 2 1 &
. 111 7 5 12 17 7 8 6 9 4 -
5 TOTAL 20 15 38 42 16 18 %23 12 .
POST
SUBCATEGORIES
1.1 11 7 18 21 6 7 6 11 6 g
2 1 0 1 o 0 0 0 0 1 -
, 3 1 0 4 1 1 0 1 1 1
- 1I1.1 1 0 1 2 0 1 1
= 2 0 0 0 0 0 0 o
3 0 0 0 0 0 0 0
- & 0 0 0 1 0 9, 1
5 5 0 2 0 0 0 0 1
III.1 0
5 2
; 4
; 5
6
7
8
9
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Unless stated otherwise, all the manpéwer tables iﬁ:t@is docu&ént

i state the number of correctional officers deployed in theCQErious 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 anhual basis if the

same post structure were repeated for each week of the year and if the
1o 24

effective number of annual working days per officer were 218.
One of the most striking features of the C.O. manpowér allocations

made over the past 4 years (see Tables G-1 through G~10) is that despite

wide variations in architecture, inmate cenSus; and capacity among the

seven maximum-security detention houses, the average manpower‘¢ommitment

5 ; . m‘ ' to inmate processing operations has been close to 40 percent in each year.

P 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-10), these percentage distributions have departed from
, the averages by no more than 9 percent in 1969, 6 percent in 1968, .and 7

A dix G percent in 1967. The pattern is still more consistent by institution across
ppendix

; the years, the maximum spread in percentage manning to process tasks being
} ‘ : ~-1970 R i
HISTORICAL MANPOWER ALLOCATIONS: 1967-1

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 k
force on the average in each year during 1967-1969. As percentages of the
total process catego}y, these posts have accounted for 62 percent in 1969,

62 percent in 1968, and 65 percent in 1967.

4Acéording to the Department's formula for vacation accrual, sick-
leave allowance, etc., the expected number of annual working days per cor-
. . . rectional officer (except those in court detention facilities or in the
i : _ ‘ ‘ ' Transportation Division) is 218 or 1744 hours per year. Since a one-man,
4 i : , ‘ 8-hour tour per day post requires 2920 man-hours per year, such a post
: o ‘ : 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.

M ’ ; ' ' ; ' 25The distributions of C.0. 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' movements throughout the

- bulldings; (3) processing of inmates in the programs and activities con-
o ; ; i ‘ s 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-
gethera '
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, A more comprehensive treatment of historical manpower allocations e St = 5'§
is presented in Liechenstein, M. and B. Schwartzfarb, "Analysis of Cor- - i o o A o E
Q ] [ - o

rectional Officer Manpower Allocations in the New York City Department
of Correction," and in Liechenstein, M., "Recent Manpower Allocatioms
-and Requests in the New York City Department of Correction,' The New York

City-Rand Institute; unpublished mimeographs.
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Table G-3
Table G-2 ; (
WEIGHTED AVERAGE MANPOWER ALLOCATIONS

WEIGHTED AVERAGE MANPOWER ALLOCATIONS FOR ALL INSTITUTIONS*

= ' FOR ALL INSTITUTIONS 1969-1970 : .
.
1969 Allocaticns 1970 Allozations 1970-1959 E 1859 1968 1967
T POST e
. 051 Av. by, Av. %,  Std. Av. by Av. & std. Av. by Av. ¥ Std.
POST Wed. Av.  Sed. Coef. Av. X wed. év. Std. foef. ?\:. i 1970Aki(inus 1969 : CATEGORIES c.0.'s" Total®  Dev. C.0.'s Total . Dev. C.().':sv T:tal DZ\'.

ATECOR: .0, . Var. tal Av: t ,

CATEGORIES C.0.'s  Dev. V;r. Total €.0.'s Dav ar otal Av! ocatioens 1 102 49 14 160 49 12 7% 50 1
1 102 a8 37 50 126 60 47 51 24 : II 20 10 9 18 5 -9 16 1 9
1n 20 9 45 10 22 10 49 10 2 . 111 86 41 37 86 42 3 59 139 21

? 111 86 42 49 40 100 56 55 39 14 P TOTAL 208 100 75 204 100 68 149 100 43

TOTAL 208 86 41 100 248 121 49 100 40 ; POST -

POST ‘ , SUBCATEGORIES
SUBCATEGORIES ' : ', I.; 89 43 24 88 43 29 67 45 20
| , v j 4 2 2 4 2 2 2 2 1
1.1 89 3% 38 44 115 55 47 47 26
! H > s ) 3 1 s 1 _(1, i 3 8 4 3 9 4 5 5 3 2
3 g & 52 4 8 5 59 3 ; 1.1 10 5 6 10 5 6 11 7 6
2 0 0 0 0 0
1.1 10 6 61 5 1n S 48 3 ; 3 1 0 1 1 o g 8 g g
2 0 o - 0 0 0 119 0 4 7 4 5 5 4 4 5 3 3
3 1 1107 0 1 1 112 0 0 5 1 1 3 0 0" 1 T 1 1
4 7 s 7 4 7 6 89 4 ] ‘ .
5 1 4 404 1 3 3 98 1 2 11,1 3 1 4 3 1 3 1 1 3
2 5 4 3 6 3 2 4 3 1
1111 3 3 95 2 6 5 95 2 3 3 14 7 8 14 7 6 15 10 7
2 8 4 43 4 6 2 38 3 -2 4 4 2 3 3 1 3 6 4 3
3 14 8 59 7 18 10 33 8 4 5 1 0 1 0 0 1 1 1 0
4 4 3 65 2 4 3 13 2 0 6 5 3 5 s 3 3 5 3 3
5 1 1 161 0 1 1 46 1 ¢ ' 7 26 13 12« 26 13 12 15 10 4
6 5 2 48 3 6 3 48 2 1 8 5 2 4 3 1 3 2 1 2
7 26 15 57 12 29 15 51 11 3 9 0 0 1 0 0 1 0 0 0
8 5 4 8l 2 3 3 83 1 -2 10 2 1 1 3 1 1 2 1 0
-9 0 1 413 0 1 187 0 1 11 0 0 1 0 0 1 1 1 1
10 2 1 51 1 4 3 69 1 2 12 2 1 2 1 0 2 1 0 0
11 0 1 164 0 1 1 82 0 1 13 1 1 1 3 1 3 2 1 1
12 2 2 108 1 1 1 90 ) -1 1% 0 0 0 0 0 0 0 0 0
13 1. 1 131 1 1 1 67 1 0 15 1. 1 1 1 0 1 1 1 0
16 0 0 - 0 o 0 203 0 0 16 0 0 2 0 0 1 0 0 1
15 1 1153 0 2 2 93 1 1 17 1 1 1 1 1 2 0 0 0
16 o 1 462 o 0 1114 0 0 18 1 1 2 1 1 0 1 1 4
17 1 1 119 0 2 2 119 0 1 19 1 1 1 2 1 2 2 1 1
18 1 2 313 ] 1 3 351 0 ] 20 11 4 11 12 6 12 0 0 0
19 1 2 147 1 1 1 264 0 0
< 20 11 13 119 4 15 17 119 4 4

*For each post category the welghted average nanpower is cooputed by taking the
nuxber of C.0.'s employed in that category at an institution and rultiplying by the
institution's total housing capacity. These products ara summed across all the deten-
_tion facilities and the result divided by the total detentlon housing capaclty.
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Table G-4
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Table G-9
MANPOWER ALLOCATIONS - QUEENS
1969

%
Total

1967
b4
Total
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Table G-8

MANPOWER ALLOCATIONS - MANHATTAN
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W ' L ,
ARS started October 14, 1968; only the data for this month in 1968

-are presented,
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Table G-10

MANPOWER ALLOCATIONS -~ ARS

~ Av. No.

C.0.'s
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1968
No. Z
C.0.'s Total
133 48
22 8
122 44
277 . 100
117 42
6 2
14 5
8 3
0 0
3 1l
11 4
0 0
6 2
8 3
11 4
0 0
0 0
6. 2
42 15
3 1
0 0
6 2
0 0
"y 0
3 1
0 0
0 0
0 0
3 1
0 0
0 0
31 1
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COMPUTER PROGRAMS F

Appendix H

OR AUTOMATED MANPOWER ANALYSTS
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The accompanying programs implement the manpower accounting and
allocation scheme desctibed in this Report. The programs are designed
to operate with 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 manpower allocation program is designed
for use by someone, unfamiliar w1th computer technology, statloned at an
ordinary teletype console or equiJalent 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 manpoﬁer 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
degreekof variability in manning deviation which he will tolerate in the
Liberal Rule and Conservative 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 turm,

supplies the user with the consequent manpower allocations arrayed ac-

cording to the post typology of Table 1 (which, for convenience, is printed E
out by the computer at the conclusion of the analysis session). Finally, 1
a tableau 1s presented for each decision rule which indicates which posts X

and institutions had manpower allocations that departed from the norm.

This is¢accomplished in the MAX and MIN assignment rules by printing "+"

" and "-" signs whenever requests either exceed or fall short of, respective-
ly, the average actual post allocations at the institution. In the LR and
-CR printouts, the plus and minus signs designate requests that occur,‘cor—
respondingly, in the HIGH and LOW manning regions for the varlabllity thresh-
old prescribed by the user (see Appendix D and Section V for deflnltions

of thege regions).
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The program listings given in Figs. H-1 throughﬁH—7 accomplish the
functions just described.‘ The program is written modularly so thet the
program flow, decision rules, statistical compugctions, mode of data
entry, retrieval and'storage, and display formets are easily modified,
refined, or adapted to the needs of other ceérrectional jurisdictions. The
statistical operetions are carried out in tﬁe individual subroutines MEAN
and STATS (Figs. H-3 and H-7); 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-1). -

Figures H-8 through H-13 illustrate a typical execution of theékanpower
analysis program from a teletype console. The only typing Oor response
demanded of the user is indicated by the.underlined entries in the figures.
The session begins by the user's typing his secret authorizatiom 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 progtram in the file designated
/MPBIN/ (the blank entry after "OLD FILE?" and elsewhere in the program
indicates 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. | ' t

“The user elects to run the compiled program by typing "+RUN“ (Fig. E-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 uhether 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
retrieyes the allocations and requests data 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 allocations in Fig. H-9 in

 accordance with the choice of MAX.

In the next illustration, Fig. #-10, the computer prints all the oaees iﬁ

which requests either exceed or fall short of the average mannlng assignments

). & - ( ~.
: %)




for each dnstitution and post. Since the user also elected LR analysis,
the computer asks for the desired variability threshold factor (Fig. H-11)

hen calculates and prints the resultant manpower allocations, as well L : MAIN PROGRAM .
and then cal P : : BtuzastB ACT oY 5) LARV(T,26) R(T,28),5(28),D(28),C(8) i

as those posts and institutions where the reqﬁests either fall below or ex- ‘-f I1LTEGER a, L(!O)

ceed the variabiltey tolerance (Fig. H-12). The progran goes on to ask if e g?g?L§;4;6§,841.,194.,457.,932.,520.,2!47.,5567.

any other variability thresholds should be tried under LR’(bOttéT of Fig. 5 ; gig;t:¥ EQSANPOJVR AUALYSIS & ALLOCATION PROGRAM (VERSION~1)S
H-12). Since the user indicates no by typing "O" after the inquiry, the ; FOR I=1,3: DISPLAY ¢ 3

gession is concluded by printing out the post typology (Fig. H-13) for the t g§§§§2§ ﬁi?sgzodﬁgrAL%gségxcgsng R%ﬁggsggsggTSE?ngIggsEYSEgTrRED?$
user's convenience in interpreting the preceding qomputational results.‘ 1 ?g%:gzog(g;. 0 60 To I

OPEN (3,1%4PUT, /SAHPLES/)
RTAD (3.20) Ki
20 FORMAT (12) A , :
CLOSE (3) i
OPEY (3,INPUT,/MPR/) * w
0o 2 J=i,28
2 READ (5,100 (RC1,d),121,M
CLOSE (3)
OPEN (4,INPUT, /MPA/)
DO 3 K={,KI
DO 3 J=1.28
3 READ(4,10) CACI,d K),1=1,7).
CLOSE (4)
GO- T0 8
5 , ‘| DISPLAY #$THE ORDER GF INSTITUTIONAL ENTRIES MUST BE AS FOLLOWS:S .
s ‘ . S DISPLAY #$BRX=1, BRK=2, BR@z3, WOM=4, MAN=5, QN526, ARS=7 3
| DISPLAY #3ENTER THE NO. OF UEEKLY SAMPLES 10 BE INPUT HERE.e .5, #
~ ACCEPT K1
OPE} (3,0UTPUT, /SAUPLES/)
. WRITE ¢3,20) ki
CLOSE (3)
DISPLAY 3 %
DISPLAY S § '
DISPLAY #SINPUT mampowza ALLOCATION DATAS
DISPLAY #SDEPRESS SPACT XNY AFTER EACH ENTRYS
DISPLAY & $ ; %
DISPLAY 8 S
: ; DO 4 K=1,K1
. 5 | : ‘DISPLAY #SWEEKLY SAMPLE 0.5, K _
: : : . DISPLAY #3POST CATEGORY BRX  BRK  BRQ  WOM  MAN QNS  ARSS Sy
DO 4 J=1,28 , 3
DISPLAY #J,% s, ; .
4 READ (0,19 (ACI,d,K),1:1.D) ‘ g
DISPLAY ¢ S : - B
15 FORUAT (24X, 7(F5.,1 ,4X)) : g e
DISPLAY § § i
DISPLAY #SENTER MANPOWER REQUEST DATAS
DISPLAY & 5 : :
DISPLAY #5POST CATEGORY 2RX  BRK  BRQ  WOM  MAN QNS ARSS ~ g

Fig. H-1. Computer program listings
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Ea 5 J:’I,ZS

SLEPLAY #J,% §,8
5 READ(C,1S) (R(I, J),1=1,1
DISPLAY $ 5

DISPLAY $ §

12 FCGRMAT (775.1 2

OREN (3 UUTPUT /PRY/)

LG 6 J= l

6 W“ITF(5 10) (R(1,d),1= l,«)
CLOSE (3)

oPENn (4,0UTPUT, /HPA/)

BO 7 K= i WK1

20 7 J= l 28

7 UPIT&(4 10) (ACI,d,%), I=1,T)
CLGS T (4)

g8 DISPLAY ¢ &

DIZPLAY $ %

JISPLAY #SENTER DECISICH RULE OPTIONS

DIEPLAY $ 8
DISPLAY 8 8

DISPLAY #5THZ! PRESS THE RETURI KEY AFTER EACH CHOICE:S

DISPLAY #3MAXINMUN RULE? 25 ¢
ACCIPT ZC1)

SISPLAY #SMINIMUM RULE? :8,#
ACCIPT 2(2)

NISPLAY #$LIBERAL RULE? :$,#
ACCEPT Z(3)

D1GFLAY #$CONSERVATIVE RULE? 8,7

ISPLAY $ S
~DISPLAY & %

ACCTEPT Z(4) ,
CALL MEANCA,AAV, K1)
Q=1

IFC ZC)) Elal ) CALL MAXMIN(AAV,R,Q)

=2

IFC Z(2)LEQ. ! ) CALL MAYMINC(AAV,R,Q)
IFC 2¢3) . Tla1.0RZC4), EQ. 1. ) callL GTATS(AAV r,D,S,C)

R

IFC 2(3).EQ.1 ) CALL Llacon(hgv,a,o,s,a)

Az

1IFC Z¢M .5
CALL POST
SToP

L

AL
i

e

F

8,‘

[

g. H-2, Computer program listings

BY TYPING 1=

Gl ) CALL LIBCONCAAV,R,D,S,2)
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SUBROUTIXE LIBCONCAAV,R,L,5,0)

DIMENSION AAV(7,28),3(7,23),8(2),0(28),5¢23) M

REAL ii(3,32),L

IKTEGER & Z(IC)

1 IF €Q.E0.1) DISPLAY #3MAXINUM RULES
IF (Q.20.2) DISPLAY #SMININUM RULES
IF (Q.3R.3) DISPLAY #SLIBERAL RULZS

IF (Q.5G.4) DISPLAY #S‘,"SFRVATIV~ RULES

DISPLAY S S
DISPLAY 3 ¢
DISPLAY #SENTER DESIRTD VARIABILITY THR

ACCZPT L

DO 2 Js1,28

DO 2 I=l1,7

B 2AAVCI ,J) + DCJ) =L*SCD
B(2)23(1) + 2.%LASCJ).

IFC RCI,J)4GEBC1)WASDLRCI,J)WLE.BC2) ) MCI,d)=RCI, D)
IFC RCILJILGT.BC2) ) (I,J)=AMAX1¢0.,8(2))

IFC RCILJILTBCI) LANDLALERLS ) MCI,J)=AMAX1CO.,BC1))
IFC RCI,J)oLT.BC1)LANDLALERLS ) MCTLJIZR(T, )

IF (RCI.J).GZ.BCI) JANDLRCI,J).LELBC2)) mmcl, MEL

IF C(RCILJILGT.3(2)) micl,J)=1H+
IF CR(I.J).LT.BC1)) ¢TI J)=1H=
2 CONTINUZ

CALL PRINT ¢i,L,7)

CALL TYPZ (ix.a)

z¢5)=0

DISPLAY #3ARE THERE GTHER VARIADILITY TFRESHOLD FACTORJ‘FOP THI‘ RULE?S
DISPLAY #3TYPE HERE, - l-YFS 0=N0 AND PRESS RETURN KEY

ACCEPT Z(5)
IF(Z(5).EQ.1) GO TO I
BISPLAY S 5

DISPLAY S S

RETURY

END

SUBROUTINE MEANCA,AAV K1)
DIMENSION A(7,23, 5) AAV(7 ,28)
po 1 J=t,23

DO 1 1=t 7

. AAV(L U= C

Do 2 k=1 LKl i

2 AAV(I J) AAV(I J) + ACI J,K)
1 AAV(I J) AAV(T, J)/FLOAT(K!)
RETURYN

END

Fig. H-3. Computer program listings

ESHOLD FACTOR HERZS,
DISPLAY #3SAND THEN DIPRESS RETURN KZIYss,#




D0 1 J=1,3

~122-

SUBROUTINE TYPE (Mm,Q)
DIMENSION MMCT,28)

- INTEGER Q

DISPLAY $ $
DISPLAY | |
DISPLAY #SPOST INSTITUTIONSS

DISPLAY #SSUBCATEGORIES BRX BRK BRQ WOM MAN QNS ARS $
DISPLAY /% S

DISPLAY $

1 WRITE €0,25) J,CMmCI,Jd),1=1,7)
25 FORMAT($1- $,12,12X,7(Al,4X))
DISPLAY $ §

DISPLAY $ §

DO 2 J=4,8

2 WRITE (0,26) J=3,0MM(1,d4),151,7)
26 FORMAT C(SII- $,I2,12X,7CA1,4X))
DISPLAY S 8

DISPLAY S $

D0 3 J=9,28

3 WRITE €0,27) J=B,¢MM(I,J),I=1,T)
27 FORMAT(SI1%-$,612,12X,7¢AL,4X))
DISPLAY § S ,

DISPLAY S $

: s
F (Q,LE.2) DISPLAY #%+ DENOTES REQUESTS HIGHER THAN AV, ALLOCAévqas
iF (Q.LE.2) DISPLAY #%- DENOTES REQUESTS LOWER THAN AV. ALLOCATINSS

IF (Q.GE.3) DISPLAY #3%+ DENOTES REQUEST IN HIGH REGIONS
IF {(Q.GE.3) DISPLAY #3%~ DENOTES REQUEST IN LOW REGIONS

DISPLAY § S
DISPLAY S $
RETURN

END

SUBROUTINE MAXMIN(CAAV,R,Q)
DIMENSION AAV(?,28),R(7,28),MM(7,28)
REAL M(8,32)

INTEGER Q

REAL L

b0 I J=1,28 )

po 1 Iz |
IFCQ.EQe]) MCI,d)=AMAXICAAVCI,J),RCI, 40D
IFCQ.ER.2) MCI,Jd)=ANINICAAVCI,d) PCI,d))
IF CRCI,J)GELAAVCI,J)) MMCI J)= i+

IF (RCILJILTLAAVCILS)) MNMCI,d)=1H~

1 CONTINUE ;

CALL PRINT(M,L,R)

CALL TYPE Crim,Q)

RETURN

END

Fig. H-4. ‘Computer program listings
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SUBROUTINE POST

DISPLAY
DISPLAY

DISPLAY.

DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY

. DISPLAY

DESPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
RETURY
D

33

$ S ~

$ POST TYPOLCGY $

383

$ S

;sg- OBSERVATION & SUPERVISIONS

#3 I-1 HOUSING AREA POSTS

’”s 1-2 OUTSIDE POSTS Lo

95 I-3 MOBILE PATROL POST & GANGSS

$3 :

$ S

gsxl- CIRCULATION CONTROLS

$$

4 11-1 GATE & MAIN ENTRANCES

#3 I1-2 SALLYPORTSS

43 11-3 BRIDGES, TUNNELS & ROTUNDAS

s 11-4 ESCORTSS

3 11-5 ELEVATORSS

53

$ 3

§$111- PROCESSINGS |

£3 11I-1 FEEDING (INMATE & OFFICER MESS HALLS)S !
5 111-2 KITCHENS

#3 I11~-3 RECEIVING ROO#S

#3 111-4 VISITSS

#3 1I11-5 COMMISSARYS

#3 111-6 RECREATION, LIBRARY & CHAPELS

45 111-7 GENERAL OFFICE, SECURITY OFFICE,CONTROL ROOM,$
i3 - STOREHOUSE,CASHIER,KEY & TOOL CONTROLS

#3 ' 111-8 LAUNDRY (CLOTHZS BOX & DISTRIBUTION) $

#3 111-9 BARBER SHOPS

#3 II1-10 CLIKICS

#3 111-11 COUNSEL ROOMS

#5 I1I-12 SOCIAL SERVICE S

#3 III-13 MAIL & PACKAGE RCOMS

5 111<14 REVOLVER QUALIFICATION ( ARHS PRACTICE )$
¥ I11-15 SKILLED MAINTENANCE (SXTERNMINATOR,ROOFER,ELEC TRICIAN)S
Y III-16 EDUCATIONAL & VOCATIONAL PROGRAMSS \
£ I11-17 BAKERYS :

4% 111-18 RELLEFS ‘ |

#3 II1-19 TRANSFER QFFICER & MISCELLANEOUSS

3 111-20 INFIRMARYS

#5 5 ,

$5

38

#5END OF SESSION - LOGOUTS

Fig. H-5. Computer program listings
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SUBROUTINE PRINT(M,L,W)
REAL M(8,32)
INTEGER Q
REAL L
DISPLAY $ % « )
DISPLAY $ $
IF (Q.EQ.1) DISPLAY #3MAXIMUM RULES
IF (Q,EQ.2) DISPLAY #3MINIMUM RULES
IF (Q.EQ.3) DISPLAY #SLIBERAL RULE %
IF (Q.,EQ.3) DISPLAY #SVARIABILITY THRESHOLD FACTOR = 5,L
IF (Q.EQ.4) DISPLAY #3%CONSERVATIVE RULE & DO 6 J=9,28
IF (Q.EQ.4) DISPLAY #3VARIABILITY THRESHOLD FACTOR = S,L § WRITE (0,17) J-g,(M1,d),121,8)
DISPLAY $-% = DISPLAY 5 § ‘
DISPLAY § $ |
DISPLAY $ $ | DISPLAY § $ |
DISPLAY #% DECISION RULE MANPOWER ALLOCATIONSS DISPLAY $ § .
DISPLAY $ § | 10 FORMAT (SPOST INSTITUTIONS) )
DISPLAY $ % : , 11 FORMAT (SIS, 12X,8(F5.1,2X))
WRITE €0,10) 12 FORMAT (SI1%, 11X ,8(F5,1,2X))
WRITE (0 1&) 13 FORMAT (SI118§,10X, B(F5.1,2X))
, 14 FORMAT (STOTALS,TX,B(FS.1,1X))
DISPLAY $g 15 FORMAT (SI- $,i2,7X,8(F5.1,2X))
DISPLAY $ $ 16 FORMAT ($11- $,12.7X.BC(F5.1,2X))
DO t 1=1,7 ‘ 17 FORMAT ($1I11~- s 12; 7x ,B(F5,1, T2%3)
MC1,29)% mcl 1)L, 2)+0CT, 3) ,n?s;:rz%amn ($CATEGORY ' BRX'  BRK  BRQ  WOM  MAN QNS  ARS
MCI 30) M(I 4)+M(I 5)+M(I QI+MCI, TI+1(T, 8) END N TOTALS)
(@1 Si) 0.
DO l J=9,28
1 MCI 31) MCT ,J¥+M(CT,31)
DO 3 I 1,8
3 Ml 32) mCl 29)+M(I S0)+M(I,31)
DO 2 J 1,32
MB,J)= 0. ' X
DO 2 I= l 7
2 mg,dd)= M(i! pydITM(I I
WRITE'(0,113"Chc1,28, 1:1,8) | | SUBROUTINE STATSCAAV,R,D,S,C)
32%% gg :%; mfi'ggg' %;:'ggf : DIMENSION AAV(T,28),R(7,28),D(28),5(28),C(8)
WRITE (0.14) (mc1.32)° 1=1.8) | D yeg-128
DBSPLAYss ‘ Do 2 1:1,7
DISPLAY $ $ 2 DCJII=DCII+CCII*CRCL, JY~AAVC(T, J))
DISPLAY #%POST SUBCATEGORIESS 1 D(JI=D(J)/C(8)
DISPLAY § § | | Naatees
DISPLAY & § , ? DO 4 1'1 7
‘Do 4 J=1,3 - i 4 SCJ)=S{Jr+(R(1 GdI=AAV(L,J3=D(J))*%2
4 YRITE o 15) J, (T ,d),1= 1 ,8) 3 SCJI=SQRTC SCJ) /6, )
DISPLAY $ § | RETURN o
DISPLAY $ $ END | c
DO ) J= 4 8 . : I
5 WRITE (Ogl’S) J=3,(NC,J),1=1,8). ’ ‘
giggtﬁ:{( 2 : | , : | Fig. H-7. Computer program listings
i f ‘ Fig. H-6. - Computer program listings




4
3
3
x-S
5
N
i
EH
3
i
b
2o
S

&

COM~SHARE CENTER J 32

PLEASE LOG IN:JI7IRANDsMIL
READY, SYSTEM W04

FEB 24 17:29
LAST LOGIN FEB 24 17:25
PROJECT"CODE: 3291

~XTRAN
VER, FEB 8

+COMPILE /MANPOWER/
oUTPUT:/NPBIN/

OLD FILE? __

OPTIONS: NANES

SUBROUTINE LIBCON(AAV,R,D,S,Q)
SUBROUTINE MAXMIN(AAV,R,Q)
SUBROUTINE MEANCA,AAV K1)
SUBROUTINE STATSCAAV,R,D,S,C)
SUSROUTINE PRINT(M,L.Q)
SUBROUTINE TYPE (MM,Q)
SUBROUTINE POST

+HRIUN
OPTIONS: ___
SPROG:
XLIBE FEB 4

MANPOWER ANALYSIS & ALLOCATION PROGRAM (VERSION=1)

MANPOWER ALLOCATIONS & REGUESTS DATA PREVIOUSLY ENTERED?
TYPE HERE, &=YES, 0=NO, THEN PRESS RETURN KEY: 1

ENTER DRECISION RULE OPTIONS BY TYPING 1=YES, 0=NO
THEN PRESS THE RETURN KEY AFTER EACH CHOICE.

MAXIMUM RULE? 2i
MINIMUM RULE? 20
LIKERAL RULE? sl
CONSERVATIVE RULE? :.0

Fig. H-8. Illustrative manpower analysis computer program execution

7
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MAXIMUM RULE

DECISION RULE MANPOWER ALLOCATIONS

POST INSTITUTION

CATEGORIES BRX BRK BRQ wom _MAN . QNS
1 98.8 102.9 78.0 143.3 166.5 69,6
n 23.9 7041 41,2 22.8 30,0 64.4
111 63.5 93,0 53,0 109.5 104.,9 55.9
TOTAL [86,2 266.0 - 172,2 275.6 301.4 190.0

POST SUBCATEGORIES

1~ | 85.4 94.4 65.3 3.0 155.7 50.2
1= 2 9.6 2.9 8.2 0.0 4.1 1i.7
I~ 3 3.8 505 6.5 10,3 8.7 7.7
I1- 1 13.9 14,6 20.1 9,6 19.1 25.1
11' 2 0.0 104 4.8 0.0 0.0 '000
II’ 3 0.0 33.0 3.4 0.0 0'0 2'.8
II- 4 9.4 21.1} 12.9 9.0 1043 17.5
II-. 5 0.6 0.0 0,0 4.2 0.6 0.0
III‘ | ‘07 D.o 3.4 5.4 0.0 0.0
111~ 2 540 51 5.0 6.7 5.0 59
lll“ 3 13.3 14‘4 8-4 l5q8 35.1 !4.!
111- 4 7.2 7.8 1.2 7.2 7.7 4.8
111~ 5 1.2 1.2 1.2 2.4 1.8 1.2
III- 6 607 21.6 3.4 7.0 13.6 8.1
It1- 7 17.8 28,2 22.4 27.6 24,3 13.8
111- 8 2.4 1.2 0.0 6.5 1.2 1.2
IXI- 9 1.2 0.0 | 1.4 0.9 0.0
111-10 2.4 1.2 3.4 11.8 3.5 1.7
111-11 1.6 1.7 1.7 0,0 1.4 14
111'12 ‘.2 0.0 0.0 1.2 2.4 000
III"!S o.o 4.‘ ' 0.0 l.7 2.4 3.8
111-14 1.0 6.6 0.0 .2 0.0 0.0
I!l"ts 0.0 3.6 ‘.2 0.0 4.8 OOO
111"!6 0.0 1.2 0.0 204 0‘0 0.0
111-17 0.0 0.0 0.0 0.0 0.0 0.0
111-18 0.0 0.6 0.0 T 0.6 0.0
111'l9 009 0.6 000»5 3.6 003 0.0
111-20 000 0.0 0.0 0.0 0.0 0.0

ARS

202.3

51.3
237.1
450.7

H U

VOO N £ QN o= s NN re
2 o 6 .8 8 © 8 0 8 0 6 & 0 0 0

N OO NNDOHNNOH—-~OUON

L

TOTAL

861.3
303.7
171
-1882.1

VUV NL LN D
MEEEEEEE
SR ONMN®ML

»

Fig. H-9. 1Illustrative manpower analysis cdmputer program execution
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e '~ LIBERAL RULE

ENTER DESIRED VARIABILITY THRESKOLD FACTOR HVPE
AND THEN DEPRESS RETURN KEY:1.0

| ~ . | LIBERAL RULE
POST INSTITUTIONS | | VARIABILITY THRESHOLD FACTOR = 1

SUBCATEGORIES BRX BRK 2BR@ WOM MAN QNS ARS ’
' DECISION RULE MANPOWER ALLOCATIONS

1- 1 + + + + -+ -
1- 2 + + + o+ + + + POST "INSTITUTION
” I- 3 + + + + - + + CATEGORIES BRX  BRK BRQ  wom  MAN QNS  ARS TOTAL
_ ; : 1 98.6 98.8 78,0 135.3 138.7 66.2 165.4 781.0
I11- 1 + + + + + + + 11 23,3 56,9 37.1 19.8 30.0 62.2 42,6 271.8
1= 2 + + + + + + + 111 50.8 86,2 49,0 80.3 95.3  52.9. 204.8 €19.2
11~ 3 + + + + + +. - TOTAL 172,7 241.9 164,01 235.4 263.5 181.2. 412,7 1672.0
11- 4 + + + + -4+ + . 4 :
I1- 5 = ok e e F - POST SUBCATEGORIES
1II- 1 - + + - + + - I- 1 85.4 90.4 65,3 125.0 127.2 50.2 -139,7 683.2
111- 2 + - + o+ + - + I- 2 9.4 2.9 6.2 .0.0 4.l 8.3 4,9 35,7
III"’ 3 - + R S “_ + + - I- 3 3.9 5.5 6.5 l0.3 7.5 707 20 8 62.0
II1- 4 o - 4+ O+ - + + : , ‘ ‘ ,
111~ 5 - + + + - + - 11- 1 139  14.6 16,6 9.6 19,1 22,1 14,6 110.6
111- 6 + + + + + + + i\ 11- 2 0.0 1.4 4,2 0.0 0.0 0.0 5.0 10.6
111- 7 - o+ + + - - - ) , - - 3 0,0 1948 3.4 0.0 0,0 21,6 0,0 44.8
111- 8 4+ + - - + - / ; SN 11- 4 9.4 2l.1 12,9 9.0 10,9 18.4 22,3 104.1
111-10 -+ -+ - , :
111-12 + o+ + + + + + 111- 2 5.0 5.3 5.0 6.7 5.0 6.2 13,0 46,1l .
111_13 <+ + \ . \+ -‘\- + + -+ le- 3 10..5 1404 6..8 14,7 34,2 11.8 12,4 l04u9 : 1‘
I11-14 o+ A S 111- 5 0,0 142 142 0.8 1.2 1e2 0,0 5.6
£I11-15 + + - + + + - 111- ¢ 7.9 21.6 3.4 8.4  13.6 8.1 54,4 117,3
111-16 o+ + + + + + + 111~ 7 141 25,1 22,4 22,3 24,2 12,9 40,0 160,9 o
Ill-lg + - + - - + + 111" 9 0.7 .:‘000 loT 2.4 0.3 0.0 '.4 5.5 - ',:f"
¥ 'Q;:\\ - - + - - + + III“IO : 104 ‘.2 3.4 5.0 107 l.? 5;5 19.7
. 111-19 TS ‘ . I1-11 T led o lad lad 0.0 lJl 1.4 1.2 1.5 i
111-20 o+ + + % + + + A 111-12 0.9 ~ 0.0 ~ 0,0 1.2 . 2.1 0.0 1.2 5.4 S
S ‘; . - 111-13 0,0 3.7 0.0 1.7 2.4 3.6 2.4 13,8 :
‘ s ' ‘ I11-14 1.0 0.1 0.0 - 0.6 0.0 - 0,0 0.,0. 1.7
. . . ’\\ . . o " . 9
+ DENOTES REQUESTS HIGHER, THAN AV. ALLOCATION - - 90 B3 8 :) o 32 00 2.8 33 :
= DENOTES REQUESTS LOVER THAN AV. ALLOCATIOLS | 1I-17 0.0 0.0 . 0.0 0.0 0.0 ° 0.0 4.5 4.9 g
) | 111-18 0.0 0.0 0.0 4,0 0.0 0.0 0,0 4,0 i
,, '\ . I1-19 0,0 0.0 0,0 1.8 0,0 0.0 0.0 1.8 |
: 111-20 0.0 0.0 0,0 0.0 0.0 0.0 47.8  47.8 y
i

Sy T

Flg. H-10. Illustrative manpower analysis computer‘progrém exécﬁtion .
’ ‘ v Fig. H-11. Illustrative manpower analysis computer program execution
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POST © INSTITUTIONS

SUBCATEGORIES BRX BRK BRQ WOM MAN

l - l < ) +
1- 2 +

I- 3 -

11- 1 +

11- 2 +

I1- 3 +

II- 4

11- S + +

111~ 1 + -
111~ 2 -

111~ 3 , +

111~ 4 + ' +
111~ 2 f
111= -

111~ 17 + +
111~ 8 -
111- 9 +

111-10 +
111-11 +
111-12 +

I11-13 + |
111-14 - +
111-15 +

111-16 + i
11117

111-18 -
111-19 -
111-20,.

"+ DENOTES REQUEST IN HIGH RFGIDN

- DF)OTFS REQUEST IN LOW REGION

" ARE THERE OTHER VARIABILITY THRES

HOLD FACTORS FOR THIS RULE?
0

+

++

QNS'

4+ 1+ +

TYPE HERE, 1=YES, O=HNO AND PRESS RETUPN KEY

ARS

]

Fig. H-12. Illustvrative manpower analysis computer program execution
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Fig. H-13.
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T TYPOLOGY

OBSERVATION & SUPERVISION

I-I HOUSING AREA POST
1-2 OUTSIDE POST
1-3 MOBILE PATROL POST & GANGS

CIRCULATION CONTROL

I11-1 GATE & MAIN ENTRANCE

I11-2 SALLYPORTS

11~3 BRIDGES, TUNNELS & ROTUNDA
1i-4 ESCORTS

11-5 ELEVATORS

¥

PROCESSIHG

IlI~1
111~-2
I11-3
111-4
111-5
Jil-s
111-7

I11-8
1I1-9
111~-10
I11-11

~11I=-12

1I11-13
111-14
111-15
I1I-16

- I11-17

I11-18
111-19
111-20

FEEDING (INMATE & OFFICER MESS HALLS)
KITCHEN

RECEIVING ROOM

VISITS

COMMISSARY

RECREATION, LIBRARY & CHAPEL

GENERAL OFFICE SECURITY OFFICE,CONTROL ROOM,
STOREHOUSE, CASHIER KEY & TOOL CONTROL
LAUNDRY (CLOTHES BOX & DISTRIBUTION)
BARBER SHOP

CLINIC

COUNSEL ROOM

SOCIAL SERVICE

MAIL & PACKAGE ROOM

REVOLVER QUALIFICATION ( ARMS PRACTICE )

SKILLED ‘MAINTENANCE (EXTERMINATION, ROOFER tLECTRIC)

EDICATIONAL & VOCATIONAL PROGRAMS.
BAKERY -

RELIEF ,
TRANSFER OFFICER & MISCELLANEOUS .
INFIRMARY

EMD OF SESSI0N - LOGOUT
S TOPx
(aﬁAI\S)8+

Illustrative manpower analysis comphter program execution
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Appendix I

COMPREHENSIVE POST TYPOLOGY

01.

02.

-133-

Table Ifl

CCMPREHENSIVE POST TYPOLOGY

OBSERVATION AND SUPERVISION

Posts primarily responsible for security of the’ lnstitutlon and/or
safety of the inmates.,

01.
02.
03.
04,
05.
06.
07.
08.

09.

Housing area post

Outside surveillance post
Oqtside work detail

Escort post

Relief post

Search

Court Holding or Assembly Pen
Court Feeder Pen

Small Court, entire function\

CIRCULATION CONTROL

Posts primarily respon31b1e for control.of movement entering, within,
and leaving the 1nst1tutlon. :

o1.
02.
03.

04.

Gate ~
Bridge, tunnel, and rotunda
Elevator

Corridor patrol

—
b

!
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i

|
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fl

i

By A




and health needs to the inmate population. This category includes
custodial personnel who perform a function required by the ser-
vice, '

OL. Meal services

02. Laundry services (includes clothes box)

03. Barber services

d&xwlMaintenance services

05: Sanitation services

06. Religious‘services

G7. Educational services (academic)

08. Powerhouse and heating services

09, Clothing‘sérvices

~134~ ~135-
(Page 2 of 6) Table I-1 ' ; - (Page 3 of 6) Table I-1
‘ 05. OTHER.INMATE SERVICES
03, PROCESSING SERVICES ol . ) .
‘ -¥osts primarily responsible for maintaining and improving inmate
Posts primarily responsible for initiating and updating inmate morale and for providing programs and services to meet Departmental
and personnel records, correspondence, and periodic reports. rehabilitation objectives., This category includes custodial
: personnel who perform a function required.by the service. .
01l. Receiving Room
02. Administrative Offices (Warden's and Deputy Warden's Office, Ol. Visiting services
General Office, Personnel Office, Security Office, Cashier's : .
Office, Court Register), 02. Commissary services
03. Storeroom 03. Recreational services
04. Corntrol Room 04. Social services '
05. Mail Room 05. Educational services (vocational)
06. Telephone Switchboard 06. Counsel services (other than legal)
07. Printing Services " 07. Library services
5 08. Special programs
04, BASTC INMATE SERVICES
Posts primarily responsible for delivery of basic required legal
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.

e

ST
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06.

~136-
Table I-1

CUSTODIAL SUPPORT SERVICES

Posts primarily responsible for providing custodial support for
a service without which the ‘service would not be rendered. This
category is for custodial personnel only and those positions
classified herein do not perform any function required by the

service.

01. Meal services

02. Laundry services

03. Barber services

04, Counsel services (legal)

05. Counsel services (other than legal)

06. Malantenance services

07. Sanitation services

08. Religlous services

09. Library services

10. Commissary services

11. Recreatilonal services

12, Social services

13. FEducational services (academic)

14. Educational services (vocational)

151  Special programs (e.g., Community Residential Facilitiesj
"16: Medical, Mental Health, and Dental Services T

17. Storerocm services

18. Court sessions (within institution)

19. Clothing services

20. Printing services

1
¥

(Page 5 of 6)

07.

08.

-137-~
Table I-1

PERSONNEL TRAINING SERVICES

Posts primarily responsible for maintaining and improving personnel

effectiveness through training.

01.
02.

03.

Firearms Qualification
Emergency Training

In-service Training

TRANSPORTATION SERVICES

Posts primarily responsible for the movement of persdns and supplies.

01.
02.
03.
04.
05.

06.

07.

08.

09.

Transport of inmates —- Driver
Transport of inmates =-- Escort
Transport of personnel
Transport of supplies

Vehicle maintenance

Vehicle and garage security

Clerical services

Dispatching services

Administrative Office
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09.

<A

INSTITUTIONAL ADMINISTRATION AND MANAGEMENT
Posts pr#méfii& responsible for effective le
and supervisjon at the institution level,
only unifoqﬁéd superior officer positions.
01..

o2,

0'3.

04,

05.

06.

07.
08.
09.
10.
11,
12,
13.
14,
15,
16.

£

17.

-138-

Table 11

/
Command responsibility

Executive management
Administration services
Custody/Security services
Tour Command responsibility
General supervision

Control Room

Personnel and work schedules

Recéiving Room
Visits

Meal services
Sanitation
Recreation

Program coordination
General Office
Maintenance

Commissary

adership, management ,
This category includes






