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MEASURES OP METROPOLITAN POLICE INlllUSTRY STRUC'IURE -
SERVICE STRUCnmE MATRICIBS POR 'IlIE AL,BANY/GEORGIA SMSA 

by 

John P. McIver 
Workshop in Political Theory and Policy Analysis 

Indiana Uni versi ty . 

Public service industries, sUich as police jl have often been described 

as "fragmented, II containing little "coordinationl" between nUllerous "autono-

mous" agencies. Yet adequate discuuion and empirical analysis of the 

operation of public service industri.es requires 4:ont;ise definition of the 

terms used to describe interorganizational arran~tements. Such definition 

requires a procedure for measurement. Standardized definitions and opera

tionalizations pemit co~.sons between metropolitan areas. 

In Chapter 3, "Bervlce Delivery Patterns" oj~ Patterns .2!. Metropolitan 

PoUeing, we propose definitions and a procedure itor measuring the structure 

of organizational arrangements for policing in mettopolitan areas. l In 

this report, service structure matrices for the Albany/Georgia SMSA illustrate 

the computation of the measures of metropolitan st~ucture used during 

Phase I of our research. 2 

Por each of 10 police services, half of which we have classified 

as "direct" and half as "auxiliary," we have arrayed the consumers and 

producers on a matrix. The former occupy the columns· and the latter the 

rows. Por the direct services t columns in the matrix will be th~ organized 

consumption units within the metropolitan area. Por the auxiliary services, • 

the matriX, columns are these producel's of dire¢t services which are now 

consumers of the auxiliary service in question. These will include agencies 
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which receive services from internal units (e.g., a municipal police 

department with its own dispatcher) as well as agencies receiving the 

service from another agency (e.g.) a municipal department which relies 

upon the county sheriff for detention service). Each cell in a matrix 

identifies a dyadic relationship between one producer and one consumer 

for a particular service. Thus, the entire matrix for a se'rvice will 

define all realtionships between consumers and producers within a 

metrop~litan area for that se~lice. The general form of a service 

structure matrix is shown in Pig. 1. 

Within each cell of a matrix as many as six code letters, referred 

to as Service Code Indicators in Pig. 1, may appear to describe relation

ship between a producer and a consumer. Of primary importance is the 

first letter which describes the proviSion of police services by the 

producer to the consumer as irregular (I), regular (R). coordinated eC) 

or alternated (A).4 The second code describes the relationship as 

written (W), unwritten (U), or own (0). The third code indicates whether 

or not the service is produced for a fee (P • fee, N • no fee) or if it 

is produced by own (0). The last three codes are used only to describe 

"alternate" relationships. The fourth code describes whether or not· 

the alternate producer serves the consumer exclusively (B) or non

exclusively (N). This code is used to identify service duplication by 

~ltarnate producers. Does this producer alternate with another in Time 

(f); Space (S) or Clientle (C)? The fifth code permits identification 

of type of alternate production of service. A fin~l code indicates 

the location of alternate service provision. This code describes a 

restricted clientele or geographic area. (The sixth code will appear in 

the fourth position and may be used only after the five other codes.) 



• 

• 

• 

• 

• 

• 

• 

• 

• • 

• 

1 

Producing 
Units 
(l~is:n) 

i SPik 

----------""""!"'!-------". 

Figure 1. 

1 

3 

General Form of a Service Structure Matrix 
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Figure 1 ~ontinued 

Definitions of Matrix Terminologr 

Sijk -- Service Flow Indicator with the following possible values: 

R • Producing unit i rr5ularlY provides service k to consuming 
unit j without coo ination or alternation. 

I • Producing unit i irregularly provides service k to consuming 
unit j. 

C • Producing unit i regularly provides service k to consuming 
unit j in coordination with some other producing unit for 
service--k. ----

A • Producing unit i regularly provides a portion of service k 
to consuming unit j, that is, -unit i is an alternate provider 
(in terms of either time, space, or clientele) of service k to 
consuming unit j • 

• a blank indicated that producing unit i is not involved (even 
irregularly) in providing service k to consuming unit j. 

SPik -- Serviced population for producing unit i and service k. This is the 
sum of p; over row i for col~s where Sijk is equal to R, C, or A. 
(for direct services only). . 

JPji1c 

EPjk 

~opulation of consuming vnit j of service k (for direct services only). 

Population of consuming unit j excluding all enclaves within its 
boundaries (for direct services only). 
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A 
B 
C 
D 
E 
P 

G 
H 
I 
M 
o 
P 
R 
S 
T 
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Type of Place 

Airport 
Bus Station 
Non-R&sidential College 
Park 
Shopping Centl3r 
Freeways, interstate, or 

other Limited Access 
Roads 

State Capitol District 
Hospital' 
Harbor or Port 
Military Base 
Other Roads 
Prison 
Rairoad Station 
School Police Porce 
Toll Roads 

Par each service 23 structural measures will appear below the matrix 

in addition to two SMSA population figures -- SMSA POP and SMSA Pl. (The 

latter is simply the SMSA population divided by 100,000. SMSA PI is 

used in computing several of the "relative" measures to prevent extreme 
. 

variations in orders of magnitude between measures.) However, all 23 

have meaning only with respect to direct services. Only 12 of these 

measures are aeaningful for the auxiliary services. The reason for this 

difference between direct and auxiliary services centers on the question -

"",hoare the Cl)nsumers." Par each of the di;tect services, the consumer 

may be coneeptualized as the service area or the individual citizen within 

th3t unii. As." a result wa compute two numbe?s fol' most of the . structural 

measures with the first using the number of service areas as the denomina

tor and the second -- termed a "relative" measure -- using the stl,m of the 

number of citizens within each 5.ervice area. Par auxiliary services. 

the conceptualization of tlconsUl7ler" is the polic~ agency which uses 

services produced by itself or another ageney. Therefore, none ·ot~ 

.. -, 
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"relative" measures, except "REL MUL 2t1 is valid. These relative measures 

should be equal to .0000 for all auxiliary services. 

The distinction between auxiliary and direct services in terms of 

the conceptualization of "consWfter" is also manifest in the service 

matrices. Each of the direct service matrices contains information 

regarding the population of the consuming units; auxiliary service 

matrices contain no such information. In dealing with the notion of 

consumer population we have found it useful to make several distinctions. 

Two rows of population figures appear at the bottom of the matrix and 

refer to each column or organized conswaing unit. "Total pop,,'is the 

1970 census population of the consum,fng unit. "Exclusive Total pop" 

is a proper subsot of "Total pop." It is an enumeration of the popule. .. 

tion of the unit which does not overlap with the enclaves (municipali

t~es, townships, campuses, etc.) within its boundaries. Referring 

to the "Burglary" matrix (Table 1) of the Albany, Georgia SMSA, the 

1970 population for each of the four consuming units .is listed in the 

first row under the matrix. The city of Albany, the Marine Corps 

Center, and Albany State College are all located within Dougherty 

County. Subtracting their population from the county population leaves 

an exclusive population of 13,394 for Dougherty County. The third 

population total appears directly under the name of each producer. This 

"Total pop" is the total population which the police agency serves and 

is equal to the sum of the exclusive populations of each of the agency's 

service areas. For example, again referring to' the burglary matrix, 

the Dougherty County PoUce Department serves both Dougherty County and 

the Albany State College campus. The sum of their exclusive populations, 

hm At 
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13,394 and 1,803, equals the total population the Dougherty County 

Police Department serves, 15,197. 

The methodology for computing the population served by each 

producer and thf) exclusive population of each consuming unit is 

completely general. S Characteristics of each consumer can be identi

fied. With this inforaation ~t is possible to describe the characteris~ 

tics of the serviced populations. As examples, we have also calculated 

the following characteristics of each serviced population from census 
l 

data: racial composition, percent below the poverty line, age composi

tion, and median value of housing. 

A final note before discussing the service structure of the Albanyl 

Georgia SMSA. In the computation of all structural measures, the I's 

(cell entries denoting "irregular producertf) have been excluded for 

the current analysis. As a result, those rows and columns which exist 

solely due to "I" entries are ignored. Future analyses of our service 

charts including "1" entries may facilitate understanding of police 

backup capabilities. 

Measures of Burglary Inve!~tig8tion (Table 1) 

1. Fragmentation. NUmber of service areas (consuming units) 

for burglary 

• Number of eolumns on the matrix having at 

ieast one R. A, or C 

• 4.0 (all of the consumers in the SMSA 

for burglary -- Dougherty County, Albany, 

Marine corps. Center, Albany State College) 

II 

.A 
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2. Relative Fragmentation Q Number of service areas for burglary 

per 1,000 residents 

= Fragmentation divided by SMSAPI 

= 4.0/.89694 = 4.44623 

3. Multiplicity = Number of producers of burglary investigation 

services 

= Number of rows having at least one RI' A, or C 

Ia 7.0 (of the 8 producers of hurglary investiga

tion, the Georgia Bureau of Investigation is 

not counted because it produces only irregular-

ly for the consumers within the Albany SMSA 

4. Relative Multiplicity 1 = Number of producers of burglary inves

tigation services per 100,000 residents 

Q Multiplicity divided by SMSAPI .. 
= 7.0/.89694 = 7.8090 

5. Relative Multiplicity 2 R Number of producers of burglary investi-

gation services per consuming unit 

= Multiplicity divided by fragmentation 

= 7.0/4.0 = 1.750 

6. Independence = Number of service areas receiving burglary invest

igations services from their own producer divi-

ded by the total number of service areas 

= Number of columns having at least one RO, AO. or 

CO entry divided by fragmenf/ation 

• 4.0/4.0 a 1.000 

~\~l four columns contain at least one entry RO, 

CO, and AO indicating service provision by tlleir 

.J 
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Ifown" producer -- Dougherty County by the Dough

erty Sheriff and an independent Dougherty County 

Police Department, Albany by the Albany Police 

Dep~rtmentJ the Marine Corps Center by ~ts own 

base security, and Albany State College by its 

own campus police force.) 

7. Relative Independence = The proportion of the SMSA population 

served by their own producer 

• Sum of the exclusive population$ of the consum

ing units (columns) having at least one RO, 

AO. or CO entry divided by SMSAPOP 

= (13,394 + 72,623 + 1,819 + 1,803)/89,639 ~ 1.00 

(As in the independence measure, all consumers 

have their own producer. Therefore. relative In

dependence is computed as its highest value. ~ 

remaining "relative" measures w!!l be computed in, 

a similar manner, i.e. the sum of exclusive popu

l~tions meet~ng certain criteria divided. bl: SMSAPOP.a 
. ,.".,1 

8. Exclusive Independence ~ Number of consuming units aerved by only 

their own producer on a regular basis 

= Number of columns having an RO entry and no other 

divided by fragmentation ;' 

~ 1.0/4.0 = .250 CThe only relationship which fits 

the ex-i teria for this measure. ,is that between 

Albany and its own police agency.) 

9. Relative Exclusive Independenc~ • 72.623/89 .. 63§ • 48102 

i( 

I' 
i -:;~ .-

· __ L~_'_. ~.:~.,t::~_-,~~~ 
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10. Nominal Duplication a Number of consuming units receivin~ service 

from more than one producer divided by the number 

of consuming units 

=: Number of columns with more than one RJ A, or C 

divided by fragmentation 

. = 3.0/4.0 :;: .750 (Dougherty County is served by 

the coordinated production arrangements of the 

Dougherty Sheriff and the Dougherty Coun~y Police 

Oepartment. The Marine Corps Center is served al ... 

ternately py their base security, the FBI,and 

the Marine Corps Criminal Investigations Division. 

Burglar! investigation services of the Albany State 

College campus are coordinated between the campus 

police and both county police agencies.) 

11. Relative Nominal Duplication:;: (13,394 + 1,819 + 1,803)/89,~39 • .1898 

12. Strict Duplication = Number of consuming units receiving regular 

service from more than one producer without coor

dination or exclusive alternation divided by the 

number ox consuming units 

=: Number of columns having two or more R's divided 

by fragmentation 

=: 0.0/4.0 :;: 0.00 

Relative Strict Duplication =: 0/89,639 =: 0 

Strict Coordination =: Number of consuming units receiving burglary 

investi~ations services from a coordinated arrange-

ment between two or more producers divided by the 

total number of consuming units 

I .~; ~ > ., -. w.eMM"~t~~?~=r.·u' __ .m ____ ~k~_b __________________________ ~~~ __ ~ __ 
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~ Nurnbe~ of column. with two or mo~o C'. divided by 

tfAgm@tlttttlotl 

= 2.0/4.0 = .50 

IS. Relative Strict Coordination =- (l3 J 394 + 1,803)/89,639 III .1695 

16. Alternate Cool'dinat,ion = Number of consuming units receiving burglary 

investigation service from a coordinated arrange-

ment between two producers or from an alternate 

arrangement involving clientelo coordination 

(the CC relationship for the Maxine Corp$ Center), 

divided by the total number of consuming units 

= Number of columns having two or more e's or AXX 
CC's divided by fragmentation 

= 3.0/4.0 ;:: 0.75 

17. Relative Alternate Coordination III (13,394 + 1,819 + 1,803)/89,639 

= .1898 

18. Strict Alternation • Number of consuming units receiving service 

from alternating producers in'time, space, or tHen .. 

tele divided by the total number o~ service areas 

= Number of columns having one or more Ats divided 

by fragmentation 

;:: 1.0/4.0 a .250 (The Marine Corps Center receives 

services from th~ee agencies which alternate 

services on the basis of clientele.) 

19. Relative Strict Alternation. ls8l9/89,639 = .0203 

20. Non-CoordinatedA1ternation • Number of consuming units receiving 

service from alternating producers who do not 

,C' ••• ,4 
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coordinate their alternation divided by the number 

of consuming units 

= Number of c&lumns with two or more AXX's but no ee's 

divided by fragmentation 

II 0/4.0 III 0 

21. Relative Non-Coordinated Alternation .. 0/89,639 

= 0 

22. Domi~~ce = Number of service areas roceiving regular, alternate, 

or coordinated service from the producer with the 

largest serviced population divided by the total 

number of service areas 

= Number of columns (excluding I's) served by the 

producer with the largest "Total pop" in its row 

divid~d by fragmentation 

= 1.0/4.0 = .250 

23. Relative Dominance = 72,623/89,639 III .8102 

Measures of Homicide Investigation (Table 2) 

The structure of the police industry providing homicide investiga

tion services to the Albany/Georgia SMSA differs from the structure for 

burglary investigation. The primary difference is the change in the sta

tus of the Albany State College campus as ~~ consuming unit ..... it is not 

organized to receive homicide services and thereforf~ becomes classified 

as part of the county -- and the loss of the Albany State College campus 

police which do not handle homicide investigations. These are handled. 

by the two county agencies. The results of these d~~ges are reflected 

in the measures below: 

1. Fragmentation = 3.000 

2. Relative Fragmentation = 3.000/.8964 = 3.3.468 
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3. MUltiplicity = 5.000 

4. Relative Multiplicity 1 = 5.000/.8964 '= 5.5779 

S. Relative Multiplicity 2 = 5.0/3.0 = 1.6667 

6. Independence = 2.0/3.0 = .6667 

7. Relative Independence = (15,197 + 72J623)/89~~39 • .9797 

3. Exclusive Independence = 1.0/3.0 = .333 

9. Relative Exclusive Independence = 72,623/89,639 = .8102 

10. Nominal Duplication. 2.0/3.0 a .6667 

U. Relative Nominal Duplication e (15,197 + 1~819)/89.639 = .1898 

12. Strict Duplication = 0.0/3.0 • 0.00 

13. Relative Strict Duplication = 0/89,639 = 0 

14. Strict Coordination = 1.0/3.0 = .333 

15. Relative Strict Coordination = 15,197i891 639 = .1695 

16. Alternate Coordination. 2.0/3.0 = .6667 

17. Relative Alternate Coordination = (15,197 + 1,819)/89,639 = .1898 

lB. Strict Alternation = 1.0/3.0 a .333 

19. Relative Strict Alternation = 1,819/89,639 = .0203 

20. Non-Coordinated Alternation = 0.0/3.0 = 0.00 

21. Relative Non-Coordinated Alternation = 0/89,639 = 0 

22. Dominance = 1.0/3.0 = .333 

23. Relative Dominance = 72,623/89,639 = .8102 

Measures of Detent~on (Table 8) 

An example of the relationships between police agencies in the pro-
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duction and consumption of auxiliary services can be seen iil the service 

matrix for detention. Here the producers of direct services are seen 

as the consumers of the auxiliary services produced by detention "spe

cialists;~1t (The definitions for auxiliary service structural measures 

can be made equivalent to the definitions for direct service structural 

measu:res by adding "police" to "consuming unit.") 'The computations for 

th~ detention measures are shown below: (As noted previously, all "rela-

tive" measures except "Relative Multiplicity 2" are not meaningful for 

auxiliary services and they appear as 0.000 on the computer printout.) 

1. Fragmentation = 8.000 (This is the total of the seven regular 

producers seen in the burglary matrix with the 

addition of the Georgia State patrol.) 

2. Multiplicity = 2.000 (Dougherty County Sheriff and the Marine 

Detention. Center produce detention service in 

the Albany SMSA.) 

3. Relative Multiplicity 2 = 2.00/8.00 = .250 

4. Independence = 1.00/8.00 = .1250 

5. Exclusive Independence = 1.00/8.00 = .1250 

6. Nominal Duplication = 0/8.00 = .000 

7. Strict Duplicadon a 0/8.00 ;; .000 

8. Strict Coordination = 0/8.00 a .000 

9. Alternate Coordination = 0/8.00 = .000 

10. Strict Alternation • 0/8.00 a .000 

11. Non-Coordinated Alternation = 0/8.00 = .000 

12. Dominance = Number of column'served by the producer which serves 
\ 
\ 
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O.(}(H\i STUCT ALTER- .3133 kH STRtCT AlTEit... .0203 
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·---~-------··-----~----l-~------~I~-------'-I-----~----I~---------l--~------I 
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1 i I I 1 I 
~1I:- 1 (''1,'2 I AUFA r:s I ROO I I t 1 
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1 
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I 
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1 1 r I I I 

I 40 1 (lOt)!t i C'JD' I I I 1 
, TtTALPfJP - 1::,3<;4 1 ! t I I I 
! .. ------------------- I----------J ... ---- ...... ---l-·------I-~--.. ----I ---------1 
1 At.aM~Y STAT!: CC'lL':G;= 1 ~ 1 1 I I 

SiOJr-trv l ill I I 
2U t OUO 5 I ! ! r I ROO ! 

lCTIILil('O - 1803 i· I I I 1 
l '_~ _____ f-----.... ------- 1--"'------ -1 - ---- ....... - --,1.--------, ...... ---.... ----1------... ---1 i l\OOGHr.P TV C~.'U~TV PO L 1 I lIt I 
1 Ice !JE.oMTIEH r 1 lIt 
!. H 1 lIlJ!) 6 I coo 1 i I I 1 

. t _ T~!~~:~_': ____ ~~~~_:------.. -_-} .. ---------~ ~-------}------~-------~ 
~TGTALPOP H~639 72623 1919 0 1803 
I' 
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• 
095 
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Table 4 
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5 FRfJl)UC j~r.. S ~ C£IN!)lfr1I..PS !f\ THtS SMSA 
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HARm!':: C')KPS C6'ITE~ I I 1 I I J 
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SLCURiTY 1 i I I I I 
Jr- , 2<) 1 iHlri 5 I 1 I I ROO I I 
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!~ ........ t::.-""'··-----------------I----------I ... ----~---J.-.,.--------I------I-~------I 
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. STRICT COG~- 0.0000 ~cL srklCT ~G~R- G.Ou~u 
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~ 
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;AL&ANY, GA 0120 SERVICe - OISPA1CH 75/12102. 
6 PROOUCE'U /) CCNS\J1i!RS 11\ THI S SMSA 
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;' excw INO;;P- .833 3 ~ EL ex: L u l NDcP- CJ. 0000 NO~1 OUP-' .. 1661 F'i;;L NCM DUP- 0.0000 
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l '( 1 EKTY I Y STA i 1/\ 'ST 1 Er\TY I fA Bll I UF.FAU I E COR I 
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Notes 

1 Blinor Ostrom, Roger B. Parks, and Gordon P. Whitaker, Patterns 
of Metropolitan Policing (Lexington, Kentucky: Lexington Books Inc.), 
fortheoming. An earlier discussion of these ideas appeared as Blinor 
Ostrom, Roger B. Parks, and Gordon P. Whitaker, "Defining and Measuring 
Structural Variations in Interorgani:tational Arrangements." Publius IV, 
No.4, Pall 1974, 87-108. 

211\15" form of representation draws on the work' of NalsBy M. 
Leontief in input-output analysis. (See Wassily M. Leontief, The Structure 
~ American EconollY, 1919-1939, Second Edition. Falr Lawn, N.r: Oxlord 
University Press~ 1951.) Input-output analysis arrays producer$~.and 
consumers of a service as we propose to do but fills in the cells with the 
amount of goods flowing from one to the other. Our entries will represent 
presence or absences of certain types of servi(~e relationships rather 
than flows of goods. A related tradition is the work of SOCiologists 
interested in the relationships among individuals in small .• ~s repre
sented by matrices or directed graphs. (See, for example, Frank Harary, 
Robert Z. Norman and Dorwin Cartwright, Structural Models: An Introduction 
~ the Theory of Directed GrjPhs.) In a recent article, Paul-Craven and 
Berry Wellman or the Unlver! ty of Toronto discuss the potential use of 
•• trices (or networks) for describing the relationships among communities 
witbin a region. "Such matrices can be constructed for any type qf 
relationship between COMmunities. We should then be able to analyze, for 
ex~leJ information exchange among communities, comparing the process to 
commercial transactions, or to intercommunity friendship links." (See 
Paul Craven and Berry Wellman, "The Network City." Sociological Inquiry 
43, 1973, pp. 57-88. 

3 These 10 service.! can be broken into two groups: direct services 
provided to consumers .. general area patrol, traffic patrol» traffic 
investigation, burglary investigation, homicide au~iliarY services provided 
to direct service producers - entry level training, chemical analysis. 
narcotics analysis, post-arraignment - pre-trial detention. dispatching. 

4 Irreelar service provision means that the producer makes this 
service available to this particular OCU only in unusual circumstances. A 
County Sheriff, for example, who upon occasion patrols through a municipality 
(but the area of toe municipality is not part of the regular beat structure 
of the Sheriff) would be providing patrol services on an irregular basis 
to that municipality. Likewise. if the County Sheriff upon occasion 
entered a criminal investigati~n case (not all homicides -- but only a 
few hOMicides) -- the $ervice provision would be irregular. 

ReB.Ylar service provbion means that. the producer ukes the service 
availabl_ to an organized consumption unit on a routine basis. A producer 
may provide regularly even if infrequently - if every time something 
happens, the producer provides the service. 
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Regular provision may be alternate provision. Alternation 
results when an agency serves a restrIcted clientele, geographic area 
or provides services during restricted periods of time. Military 
police frequently provide patrol service only for military personnel -
clientele alternation. State highway patrols frequently provide service 
only on inter-states -- geographic (space) alternation. Dispatchers 
upon occasion dispatch for another agency for one period and the agency 
itself dispatches for itself during another period -- time alternation. 

Regular provision may also be coordinated provision. Coordinated 
production occurs when two or More regular producers interact in the 
planning of the day to day operation of service provision for the same 
organized consuming unit. Coordinated patrol. for ex~le, exists when 
seVeral police departments jointly provide organized surveillance within 
the boun.aries of a single' consumption unit through the use of a common 
communications network. Criminal laboratory facilities are used in a 
coordinat~d way when their actiVities are pooled in supporting a Single 
criminal investigation. 

S'l1\e computer programs used to construct m.atrices and calC"li.t~ 
structural aeasures were written by Martha B. Vandivort, Systems Analyst, 
Work$hop in Political Theory and Policy Analysis, Indian. University, 
Bloomington, Indiana. Questions regarding the programing of our structur.l 
matrices should be referred to Ms. Vandivort • . 
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