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I. INTRODUCTION

This report projects police"training needs in Minnesota over the
period 1980-2000 and makes cost comparisons for two training delivery

options. Economic techniques are employed in the analyses.

Within a labor market context, monetary and personal incentives
encourage individuals to undertake training and thus to become part of
the trained personnel supply; while within a budget restraint context,

political and public safety considerations encourage law enforcement agen-

‘cies to demand such trained personnel. Since it can take up to two years

te train a peace officer, a market projection will enable indiviéuals and
agéncies to plan their respective educational, budgetary, and capital
needs so that changes in public safety wants are met with minimal delay.
A complete market projection is not attempted becausg future supply of
trained personnel depends on a forecast of peace officers' wages as co@—
pared to wages in other occﬁpations. Such a waée forecast is extremely
difficﬁlt over a long time period. However, the trained personnel market
components examined are as follawss . o . b

1. ‘Projected demand for péace officers,

2. ‘Détefhihénés of péacé officefkéuppiy,Aénd

3. Cost comparisons of two future training

delivery options.
The entire analysis assumes the relevant market is the state of

Minnesota, i.e., trained personnel migration between states is disregarded
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given the expectation that it is very small. Other factors examined are
the geographical location of future training facilities and the financing

of training costs.

In particular, cost comparisons are made of training provision through
either the community colleges exclusively or the area vocational technical
institutes (vo-—techs) exclusively. According to these two options, either
community colleges alone or vo-techs alone would provide certified law
enforcement programs such thét their graduates would be licensed to be -
peace officers. These two alternative means of training delivery are the

only mechanisms for which cost estimates and comparisons are reported.

A complete cost-effective analysis of alternative mechanisms for
supplying trained peace off;cers is not attempted. Neither research re-
séurces nor data availability permits a comprehensive analysis of all pos-—
sible training delivery systems. There are innumerable combinations of
community college, four-—year universities, vo-tech law enforcement programs,
and instruction by the Bureau of Crimiﬁal Apprehension (BCA) which couid be
used to train peace officers in Minnesota. All possibilities and their
respective costs cannot be énticipated. So coméarisons are limited to the
cost considerations of two options for providing training, through vo-tech
programs exclusively or throqgh communify college programs exclusively.
Although cost analyses are limitgd to these two options, there ié no impli-
-cation tﬁat training would be’ limited to students'in these two types of
programs. There is no reason that a certified community college could not

service students enrolled in other institutions or in-service personnel.

The first section deals with the demand for pcace officers in Minnesota.

The future needs for trained perscnnel are projected. The second scction

e e e i B i e e
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discusses supply of trained peace officers and specifically addresses the
questions:

1) What factors affect trained peace officer supply?

.2) Who should bear training costs?

k3>A What'éf; Lhé iﬁplié;tiéns.of public and private

financing? : ‘

These”qﬂestiOns‘direCFNattention?;o cost qbnsiderafions of alternative
mech;nisms for £raiﬁingAdéli;efy. The‘ﬁhird section reporté cosﬁrestimates

of the training delivery options described above. The appendix describes

technical details of the projection methods used.

II. DEMAND FOR LAW ENFORCEMENT PERSONNEL

A. DEMAND PROJECTIONS AID TRAINING PROVISION PLANNING

Those providing training for peace officers need to estimate future

law enforcement personnel needs. If training is conducted largely at public

expense, foreknowledge of the relevant .market conditions faced by trained

personnel can lead to efficient decision-making in the level of training

provision given the expected needs.

B. INTERACTION BETWEEN THE DEMAND

T e e T R TR TR BT T

FOR PUBLIC SAFETY AND FOR PERSONNEL

e e e

©In-the. case of laWW enforcement personnel, training needs are a function -

e o mane . el e b n © s e s s e e aaea PR . e N PN [

of the demand for sexvices. Peace officers perform a public service. They
are intermediate products (or service producing agents) in a process whose
outcome can be called '"public safety.' The demand for such personnel is

derived from the demand for the service they provide. Since the demand for

this public service is financed by public revenues, response to this demand
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is dependent upon political decisions, and nottsimply market phenomena.

But if political decision-makers respond reasonably well to the demands.

for public safety, it makes sense to use the factors determining citizen

demand for public safety to estimate the number of trained peace officers

that will be demanded by local agencies.

expected to affect demand for public safety can also be expected to affect

That is, variables that can be

the number of peace officers communities do employ.

FIGURE 1

MUTUAL EFFECTS OF CRIME,
DEMAND FOR POLICE,
AND POLICE EMPLOYMENT

Number of Police
Of ficers Employed
IS

Crime Rate
(public safety)

- "Police Officers

Demand for

C. DETERMINANTS OF THE DEMAND PROJECTION

The variables that affect the demand for public safety and thus. the

demand for peace officers are:

1. DPopulation size,

4
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2. Crime,

3. Assegsors' taxable valuation of property, and

4. Time [to capturé trendé not described by (1)—(32].
Selectioﬁ of these variables can be justifiéd. For e#ample,'a number of
recént studies have discussea tﬁé demand for law enforcement personnel
and/or.lay enforéemept éxpgnditq;es;z Mos:_have'established that crime
and demang_fofgpélicg se%viteé_si%hitaneoﬂély affect’each other. Figure 1
describes visually the mutual effect these variables have upon each other.
Higher crime increases the &emand for peace.officers, and an‘increase.in
.police services reduces crime. By using the other community characteris;
tics which have been found to be related to demand for police services as
well as the communit?fs crime incidence, a demand function for the number

of peace officers can be statistically derived.

D. DEMAND FOR TRAINED PERSONNEL ESTIMATION, 1980-2000

Two equations are estimated using the above statistically significant

variables; one peace officer demand equation which depends on the crime

In analyses reported below, separate regressions were run using

violent crime, property crime, and total crime.

2A useful summary is provided by Eric J. Scott, "Determinants of
Municipal Police Expenditures: A Review Essay,'" unpublished technical re-
port, Workshop in Politicéi-Theorylanq Policy Analysis, Indiana University.
Donald Genadek and Stephen Coleman, "Costs and Performance of Criminal
Justice: A "Statistical Analysis of Minnesota Counties,' Minnesota Statis—
tical Analysis Center, Crime Control Planning Board: St. Paul, Minnesota,
May 1977, finds at the level of Minnesota counties that the relationship
between Crime Rate and Police Expenditure per capita is weak. These re-
sults should not be read as contradictory to the forecasting attempts to
this chapter. The dependent variable is different, i.e., here it is
police personnel. Also, forecasting analyses are based on data over time,
in contrast to the cross—county data at a single point in time.
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rate among other variables, and a second equation determining the crime
rate which in turn depends on the number of peace officers and the popu-
lation. Im particular, the following equations are estimated.

(1) N c. 4+ ¢,Cr + ¢c,P +¢c.V+e,T

0 1 2 3 4

i

(2) Cr=4d, + d,P + dN.

0 1 2

The procedure by which the statistically significént.right hand side vari-.
ables were determined ié described in the appendix. Equation (1) states
that the demand for officers is dependent upon the crime rate (Cr), popula-
tien (P), assessed valuation in the community (V), and a time trend variable
(T). In turn, equation (2) states that the crime rate (Cr) is determined

by the population (P) and the number of officers (N). Both of these inter-

dependent equations are used to estimate the demand for peace officers.

The number of trained personnel required over the period 1980-2000 can
be determined using these equations.' Results indicate an initial decline
in the number of new officers requiring tfaining followed by a gradual in-
crease over the period 1980-2000. The &early projections are included in
the appendix. Caution should be used in interpreting the yearly projec-
tions, however. First, it is uncertain which cétegories of personnel to
include in the projections. Estimates, for example, do not include part-
time personnel.1 Reliable data are not available on the number of part--
time personnel; ﬁaking it difficult to estimate how much their inclusion

would affect training nceds. 7To require training of currently sworn but

1Part—time personnel are not legally exempt from training but most part-

time officers have not been trained since full-time personnel are given pri-
ority in the limited DCA classes. Training Board staff suggest that there
may be about 300 untrained, part-time officers in the state.

U A e T YT s

uﬂtrained part-time personnei could increase sharply short-term training
needs, while to require training of part-time personnel in the future would
increzse somewhat long-term training needs. Simi}arly, incluéion of offi-
cers‘froﬁ small communi;ies now exempf from training requirements would
affect futufg t§§?ping needs. Segqnd,.all projections involve some range
of error, and that error is iikely to increase thé farther one projecté

- - v

personnel‘beyqnd the base pgriod.f»One shouid not, therefore, take the

yearly projections reported in the appendix too strictly especially those

numbers near the year 2000.

On the other hand, reade;s should not discount the initial decline
discovered in the projections. Some of the recent demand for training can
be accounted for by the backlog that resulted‘from mandated training in
1967. For example, data reported in Chapter XV of the Evaluation Unit's
Miﬁnesota Peace Officer Training and FEducation: Final Report (1977)1
indicate that a number of trainees have been in their current positions
well beyond the mandated one year, suggesting that some of these trainees
were granafathered and are seeking training by choice or else may be from
exempt communities. As thisvbacklég is met, training needs should decline.
In addition, the analyses reéorted in the appendix note a sharp increase

in peace officer ‘personnel for the '1965-75 period. ‘This period corresponds

"to an era of high LEAA funding for law enforcement, the continuation of

which is uncertain.

Because of the inevitable methodological and practical problems which

subject the estimates to some error, the exact yearly projections are not

1Hcreafter referred to as the REPORT.

e |




e s R S e

i A B e B R ey o

RRES T8 N R LB G i e e e e o g g T

reported here but are reserved for thevappendix. The major finding to
stress in this context is‘that, barring inclusion of any new category of
peace officers requiring training, the number of recruits to be trained

in the future is likely to decline from the levels of 1965-75. A4 reasonable
conclusion would be that after training has stabil ized, a statewide capacity
Sfor producing» approxzimately 300 newly trained officers annually may be an
appropriate estimate of training delivery needs. Given the humax‘nvand
financial! costs of over— or under-supply, training administrators are en;

couraged to assess continually the short-term demand for peace officers so

that training needs can be anticipated.

The cost estimates reported later in this reporf are based on the
above forecast and on the expectation that two options for training deliv-
ery would fully meet the state's future training needs. Therefore, costs
are Qstimated for the implementation.and oberation of law enforcement pro-

grams which would produce 300 graduates a year statewide.

III. SUPPLY OF LAW ENFORCEMENT PERSONNEL

A. DETERMINANTS OF PEACE OFFICER SUPPLY

As in most markets, the willingness of individuals to undertake train—
ing in an occupation and thereby to become part of the personnel supply in
that occupation is determined by three factors:.

1. Present and future wages in the occupation as compared
to other occupations available to the individual given
his/her abilities,

2. Training costs borne by the*individual, and

3. 1Income foregone during the training period.

For example, the higher the training costs paid by the individual and/or the

B e O LI i e PO

¢

1ohger the training period during which the individual ié not earning a
full-time wage, the higﬁer the expected waée in the occupation must be in
order to induce the individual to undertake the training process.. Simi-
larly, the lower the training costs and/or the shorter the training period,
the lower the Wage‘he/she is willing to accept.

' Labog'econoﬁigﬁs;wdg}d éqj;tggwééfigpAhere is that individuals under-
take education or traiﬁiﬁg.as an investment in humén capital. Their will-
ingness to pay training costs and to f@reéo income during the training
period in anticipation of taking a job depends upon the expected value.of
present and future benefits. This is similar to an investor's willingness
to make a particular investment being dependent upon expected returns.

Just as an investor is expected to choose the.particular investment with
the greatest .expected net return as compared to other investments; so the
individual éonsidering training is influenced by the expected net benefits
of 6ther possible occupations. An individual will be willing to pay the
costs of training and to forego income during training whenever expected

benefits exceed those costs and this difference (expected net benefits) of

engaging in other possible occupations.

B. TRAINING COSTS: WHO SHOULD PAY?

Thi%.perpéctivéﬂlga§é‘to ghe:guestions: Whp should pay‘the costs
.of peaée'bffiéer training: The trainee, tﬁé‘public,_or both? The cost
of post—éecbﬁdary preparation for most proféssions is usually incurred,
at least partially, by the individual. Sometimes specialized training is

provided outside the educational system by the employer.




Labor economists distinguish betwecen specific training and general
training.1 Specific training is training in skills éhat are used only by
the employer providing the traininé. The traininé cannot be used to ob-
tain employment elsewhere since the émployee cannot transfer the skills to
another job. The skills are uniquely needed by one employer. General
training is training that provides skills useable to maﬁy employers; The

employee can use the skills to obtain employment from a nﬁmber of employers.

The benefits of traiming accrue to -the individual since he/she has more

job options after the training.

Specific training is generally cangidered the responsibility of the
employer since benefits from the skills accrue only to the employer. The
trainee cannot use the skills to obtain a hiéher.payiné job elsewhere.
However, employers are not considered responsible for the costs of general
training. There is little economic motivation for the employer to pay the
costs of general training. They cannot be sure of gétting a return for
such an investment in a trainee since he/she can use the skills for employ-
ment elsewhere once training is completed. So, employers are usually
unwilling to invest resources in general trainigg unless the employer can

thrust the training costs back on the individual in the form of wages

lower than the typical market wage in the occupation.

Peace officer .training falls into the category of general training.
Once training is provided, trainces can seek employment with many agencies.

In addition, may of the skills can be used to obtain employment with

1Gary Becker, Human Capital, (New York: National Bureau of. Economic
Research, 1959).
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private agencies which have need for police skills. Consequently, if the
returns or expected-'benefits of employment as a peace officer exceed the
training costs borns by the individual, then trainees should be willing to

incur some if not all the training costs since they will benefit from the

skills.

The above statement assumes that public agencies can pay a wage that is -

‘competitive with competing privatée agencies and with the wages in other pos-

Siblg‘pcédéations.r T%e source of péace officer wages is a bﬁdget deﬁérmined
by political processes. There is no guarantee that the wage level will al-
ways be competitive. Too low a wage will deter individuals from entering

the occupation. In this instance,‘a‘case may be made for the public subsi-

dization of the general training process.

If the public bears partial or full responsibility for the peace offi-
cer training costs, local and other governmental units have numerous subsidy
options at their disposal.

The alternatives are:

1. Tuition subsidies to individuals enrolled inA
approved programs,

2. Direct subsidization of approved programs, and/or

3. Provision of training by the governmental unit.

Presently the statekpays the full cost of training peace officers in the

trainees who have already -been hired by a local agency: Since hiring has

occurred prior to training, the supply of newly trained personnel has been

generally determined by the number of newly hired peace officers sent to the
BCA for training. So, to this point, individuals have not had to expend re—

sources to pay training costs nor have they foregone any salary during the

training period.

11
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C. IMPLICATIONS OF ALTERNATIVE FINANCING

Both options for training delivery, through community colleges or
through vo-techs, call for partial payment by the trainée and réquire the
trainee to forego income during the training éériod. But they differ‘in
the degree to which trainees pay tréining costé. The sharé of educational
costs vo-tech- students bear éince vo-tech students pay lower tuition costs

on the average.

For a given salary, the incentive to choose a law enforcement career
is higher if training is attained through a vo-tech law enforcement program.
Consequently, it may take higher wage scales to.attract the same quality of
candidates if community college programs or high tuition four-year programs

are used in the future as compared to vo-tech programs. This may not be

-true, however, if other benefits are attributed to a college degree which

are not attributed to a vo-tech degree. If an A.A. or higher degree is

more attractive perhaps because credits from a college may be more easily
credited toward higher degree attainment‘(and ultimately higher anticipated
financial returns), then co}lége law enforcement, programs may be more success—

ful than vo-techs in attracting quality students even though the cost borne

by the student is greater. The possible range of benefits open to such a

student is larger since he/she can move between occupations more easily than

a vo~tech student.

1See Chapters 'IIT and IV (REPORT) for descriptions of tuition costs of
vo-techs and community colleges respectively. Share of costs borme by the
student would be even higher for state four-year institutions and would be
highest for private institutioms.

12

In summary, trainees should be willing to pay training costs. The
benefits accrue to thém so there are incentives to incur training costs and
forego income during'training. " The training costs borne by college students
would be higher'than ﬁor vo-tech students; but alternative cénsiderations

besides law enforcement wages may make colleges more attractive to potential

students. 'Ihere are many options at the state's disposal for bearing par-

tial réépéﬁéigility for training costs. Partiél responsibility of traiﬁing
costs may alleviate any need for higher salaries if the present wage levels
are not suffiﬁient to attract quality recruits should they hayé to pay train;
ing costs and forego income during training. It is difficult to determine

whether the present wage levels are sufficiently high to attract quality

recruits if they assume partial or full responsibility for training costs.

IV. PUBLIC PROVISION OF TRAINING:
ALTERNATIVE COST. CONSIDERATIONS

’

A. COST COMPARISON FRAMEWORK

Future peace officer training may be provided thfough at least tﬁo op—
tions: certified community coilege programs with skills courses or certified
vocational-technical programs.2 It is possible that four-year state or pri-
vate programs will be certified as pfeparqﬁoryélaw.gngorcément programs but

their expansion to include skills training is not considered in this report.

1 , . ,
However, a recent announcement concerning 2-3 available law enforcement

openings in a Twin Cities suburb resulted in 300 applicants. Under the pres—
ent training system, wage levels appear quite attractive to recruits.

2 . . . . .

As mentioned in the Introduction, investigation of these two options
¢does not imply they are the only options not that use of training facilities
would be limited to students enrolled at the selected institutions.

13
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Each option involves training costs financed by public funds. This section

will compare these public costs and will also compare present program costs.

As stated before, neither a cost-effective nor a cost-benefit analysis
will be conducted for these options due to measuremen£ problems. For. example,
having a better educated citizen confers some indirect benefiﬁs én society
yet this benefit's measurement has eluded researchersL To conduct a cost-
effective analysis, the two programs' dutpﬁt must be similgf. Presently, the
curricula at the community colleges and vo-techs are not identical and the .
éurricula that would be offered by certified pfograms'under each option is
unclear. So, strict cost-effective cémparisons of output are inappropriate

and possibly misleading since the training of personnel under each option is

not identical in form.

B.  COST MEASURES

For each option, two cost measures are estimated, total program costs

and marginal program costs.

Total program cost has two components: fixed costs and variable costs.
Fixed costs are ongoing costs incurred by the scﬂool, such as building main-
tenance costs, whether or not the law enforcement program exists. Adminis—
trators often arbitrarily distribute fixed costs to each program depending
on its enrollment. Such overall fixed costs i;éurred by the school do not
change.if the law enforcement program is expanded. Variable costs are those
costs which vary with program size and scope. The 1arge$t portioﬁ of an
Calculation of

existing program's variable cost is instructors' salaries.

variable cosks is sometimes difficult. Tor example, if a law enforcement

‘program shares faculties or supplemental instructional units providing

14
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presently offer law enforcement programs, and two of the vo-techs have law

elective courses, the program's variable costs associated with these shared

" services are not easily separable from other programs. This holds true for

community college programs. Each euch progfam does not have a separate
budget but the Communi;y College Board is implemeﬁﬁing a transition to such‘
a budget-syééem. Thé Diviéion of Voééﬁional-Technical Education maintains
a program budget that<idéntifiesbthe program cost components. The total’
program éﬁgt %or the pf;éeht law eﬁfbrcéﬁent prograﬁ at eéch institutional
type is shown in the next section along with the program cost per student.
By dividing total program cost by thé number of full time students, the

program cost per student is calculated. This is the estimated annual cost

of educating a peace officer.

Margindl program cost is the added cost incurred by implemenfing a new
program. The options examined involve supplementing the enrollment of
existing community college or vo-tech programs based on personnel demand
forecagts. Such options lead to increased.variable costs at each institution
examined. These increased variable costs are the marginal program‘cost. By

dividing the marginal program cost by the expected enrollment, the marginal

program cost per student is pélculated.
Training cost estimation requires data from specific institutions.
Therefore, -five community colleges and five vo-techs are selected- for the

purposes.of estimating costs for each option. All five community colleges

enforcement programs.

The five institutions of each type are selected on the basis of two

criteria. Since the law mandates that skills training at least be made

15




regionally available1

and there is strong desire for regional training

- ‘ centers,2 the five are selected by providing for one institution in north-

ern, western, and southerq Minnesota, and two in the metropolitan area (one

east and one west). Second, the locations are selected with the goal of

" making the programs at the five institutions as compéfable in size as pos-
sible while. still providing for regional availébility. The fivevcommuniti
colleges represent reasonable choices for lécating training programs based

on the two goals of Serving‘geographic areas and the state's population

. 3
distribution.

For existing law enforcement programs, total program cost components

N per student at a community college.

are derived from the existing program budgets of Alexandria and Hibbing in
the case of vo-techs, while for community colléges, estimated figures were
available from the Higher Education Coordingting Board. These figures at-
tempt to break down the total budget at each community college into variable
and fixed costs per student for each type of course. These course costs
were then aggregated using the typical curriculum of a law enforcement
graduate in each community college progiam to derive the yearly program cost
The marginal program costs for vo-techs
% are based upon the cost of the Hibbing program's formation. For community

; colleges, the marginal program costs are based upon a structured cost survey

of the institutions involved.

sce Chapter II (REPORT).
2See Chapter VII (REPORT).

3 . . ; .
The size of each hypothetical vo-tech or community college program is
determined by assuming each location will draw students in proportion to the
population within the geographic area it scrves.
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The following two sections describe total program costs and marginal

program cost of each option.

C. CURRENT PROGRAMS: COST/STUDENT -

According to Figure 2, vo-tech programs are more expensive per student

than community college programs. In particular, the annual program.cost per

student.is $%,983.16 at a vo-tech and $1,516.57 at a-typical community col-

lege. Annually, it is more expensive, specifically $466.59 more expensive,

to enroll a student in a vo-tech program.

FIGURE 2
ESTABLISHED PROGRAMS: COST/STUDENT

(in 1976 dollars)®

Total
$1,983.16

Total
$1,516.57

Variable cost/ .
student $1,367.66 $72§‘53
Fixed cost/ b $788.04 [
student 3615.50 ¥
Vo-Tech® Communicyd
¢ ‘ . College '
(established programs)
A5ources: Higher Education Coordinating Board (Preliminary

figures for direct and support costs in vo-tech and commu—
‘mity college courses), Post~-Secondary Vocational Technical
Educ;clon (Minnesota Department of Education), Survey of-
Current Business,” (March, 1977). o

bThe variable cost per student of the 1976 Hibbing program is
estimated by expressing the projected 1977 variable cost.per
student figure in 1976 dollars. This removes the effect of
inflation on the program between 1976 and 1977. Since the
Hibbing program was still experiencing start-up costs in 1976
(the sccond year of its existence), the 1977 deflated vari-
able cost reflects a more normal level of such costs for the
program.

[
These figures are the average of costs at the Hibbing and
Alexaudria programs.

d

These figures reflcct the averape costs at five community
colleges, peographically described under the option described
fn the text.
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No doubt, it is the strong practical orientation of the vo-tech programs
which lead to higher variable costs per student as compared to the variable
cost per student at community colleges. Practical cufricula may entail
higher equipment and supply costs and lower student—faculty ratios (thereby
leading to higher_pérsonnel costs) than the academic curricula at community

colleges.

Having investigated the cost per student under established programs in
this section, the next section focuses upon the cost per student under each_

option.

D.  VARIOUS OPTIONS: COST/STUDENT '

Even though community colleges experiencé large initial start-up costs,
such schools appear cheaper to operate in the iong run. The program cost
per student for the first three years of éperatién under each option is
described in Figure 3. The vo-tech figures examine the establishment of
these new law enforcement programs and,the maintenance of two existing pro-
grams. The community college figures describe costs incurred at five on-
going community college prqgfams brought up to certified program standards.
Hence, the data in Figure 2 (established programs) énd Figure 3 (established,

modified on-going, and new programs) are not directly comparable.

18
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FIGURE 3.
PROGRAM COST/STUDENT®*P

A. COMMUNITY COLLEGE OPTION

To£a1
$2,265.06

Total -
$1,696.08 Total
Marginal cost/ P ey $1,595.54
student $749.84 Ll pienin s TR §§?
. S10J. 34 L e T St St
Variable cost/ - :
student - $728.53 $828.55 $828.55
Fixed cost/
- student $786.69 $766.99 $766.99
. - Year 1 " Year 2 Year 3
B. _VO-TEGH OPTION®
© Total
Total $2,469.00
$2,262.75 AT vmymgy
sy B Total
- Mag IAERRR
Marginal / pa
arginal cost + $532.73 P
student $299.75 e e 2.
Variable cost/
student $1,367.66 1 $1,381.81 | $1,381.81
Fixed cost/ : ’ '
student $595.42 $554 .46 $544 .46
Year 1 . Year 2. Year 3

< -

Ca o _ S . . N
-“Sources: State Board for Community Colleges (estimated
cost of new programs) and Figure 2 ‘sources.

b, . . : . N
Estimated enrollment in year 1 is 300 students, in year 2
is 600 students, and in year 3 is 600 students. Remodeling
and construction costs occur only in year 1 while equipment

and supply costs are spread over the first two years of
increasing enrollment.

SThe Hibbing equipment and supply budget over the period
1975-1977 is compared with the 1977-1978 budget in order
to derive the vo-tech start-up costs for equipment and
supplies.
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In the first year of operation, implementing certified programs at
community colleées will add $749.84 per student to their existiné cost
structure (as described in Figure 2) while it will add only $299.75 per
student to vo-tech programs: Community colleée programs are slightly more

expensive to operate in the first year as compared to vo-tech programs

($2,265.06 versus $2,262.75) but are cheaper to operate in the second year

as combared to vo-tech programs ($i,696.08‘versus $2,469.60). Most commu~
nity colleges had stated that extensive remodeling &ould be needed in the
first year. This is the primary reason for the first year added costs.

The large second year vo-tech marginalbcosts are primarily due to the timing

of equipment purchases which fall mainly into the second year program

expenditures.

Third year cgsts can be regarded as typical on-going program costs.
Under the options described, an on-going community college program will cost
$1,595.54 per student while an on-going vo-tech program will cost $1,936.27
per student, thus making community college programs $360.10 cheaper on a per

student basis than vo-tech programs.

However, the vo-tech costs must be viewed uﬁth caution. Currently,

there is a program freeze mandated by the legislature at all vo-techs. Hence,

a law enforcement program may be initiated only if another program is phased
out. The cost impact of changing each vo-tech's program mix, at an institu-—
tion without an on-going program, is not estimated but will tend to reduce.

the stated vo-tech figures sharply.

The figures given in Figure 3 assume that each school makes provision

for gym and firing range use. Driver training is not included. Available

20
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estimates for 25 training hours™ ‘range from $150.00 to $427.50. Presently,
it is difficult to gauge if the truck driver'tfaining facilities at the
vo~techs are adequate for police training especially for pursuit driving

or whether schools would be forced to rent outside facilities. |

Disqussion of state funded costs under each option follows in the next

section. . -- _. o

E. _ VARIOUS OPTIONS: STATE SHARE OF TOTAL COSTS

Examining the options of graduaﬁing 300 students per year1 from
community colleges alone or vo-techs alone, community colleges are less

costly according to Table 1.

Over the first three years of operation, the total cost of operating
five community college programs is $2,654,490 while the total cost is
$3,322,011 at five vo-techs. This means that the vo;tech option is $667,521
more expensive than the community college option over the first three opera-

ting years provided no other vo-tech program is phased cut.

. :
Recommendatlou of POllCC Ba51c Training Curriculum Task Force, Minne-
sota Peace Officer Training Board, June 1977.

Since the cost figures cited are average figures based on an antici—
pated outcome of 300 graduates per year, adJu%Led cost figures can be derived
from unpublished cost data should outsidé influences strongly affect the
projected graduate figures. A
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TABLE 17
OPTION COSTS: TOTAL COST AND STATE SHARE

Vo-Tech Option Cost Community Collepe Option Cost

Year Total State Share Total State Share
1 $ 678,849.00 $ 475,194.30 $ 679.518.00 $§ 516,433.68
2 - 1,681,400.00 1,036,980.00 1,017,648.00 773,412.48
3 1,161,762.00 813,233.40 957,324.00 727,566.24
TOTAL  $3,322,011.00 $2,325,407.70 $2,654,490.00

$2,017,412.30
Annual cost after third year: '
$1,161,762,00 $ 813,233.40

$ 957,324.00 § 727,566.24

ASource: See Figure 3.

Since the state pays for roughly 70% of the vo-tech costs and 76% of
the community college costs,z the state share of the first three years'
expenses is $2,325,407'for‘yo—techs and $2,0l7;412 for community colleges.
Hence, the state will pay $307,?95 more under the vo-tech option for the

first three years.

After the third year of each option's operation the annual state dis-—
bursement will be $727,566 to the five community colleges and will be
$813,233 to the five vo-techs, a margin of $85,667 between the options

providing the number of vo-tech programs remains the same.

Therefore, during the first three years'of operation and for each year
thereafter, the vo-tech option apﬁears morekcostly than the community college
option assuming new law enforcement programs at vo-techs do notvreplaée on—
going programs and assuming reliable cost estimates from the institutions

used in this analysis.
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V. SUMMARY

‘This chapter, using a demand-supply framework, presents a forecast demand
of law enforcement personnel over the éeriod 1980-2000 by using variables thét
affect the demand for public safety and from these projections estimates |
roughly 3QO new officers per year. For the state to educate such graduates
exclusively at community colleges rather than exclusively at the vo-techs

with an expanded number of programs, an annual cost savings of more than

. $85,000 would occur. ' i

Estimation of supply was not undertaken since officer’'s wages relative
to competing occupations' wages are Qifficult to forecast and since uncer-
tainty surrounds the public and/or private proviéion of traininé costs.
Economic theory predicts that individuals should pay training costs if
officers' wages are competitive; but such costs should be shared with the

. ‘ state or local agency if wages are not competitive.

. ' 23
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APPENDIX

TECHNICAL CONSIDERATIONS
OF PROJECTING TRAINING NEEDS
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INTRODUCTION

This appendix provides technical background on the projection of police

" training needs For Minnesota over the period, 1980-2000. This portion of

the rebort'oﬁvfuture police traininé needs relies heavily upon the economic
model of crime, as developed by Becker and others;1 It uses an econometric
model of demand for police, where the selection of explanatory variables

is guided by economic theory. ihe next.two sections discuss aspects of the
methodology and develop the medel. Then there follow the statistical re-
sults and, finally, the projections for Minnesota.

ECONOMIC MODEL OF CRIME

Economists gcnerallf regard all individuals as behaving in accordance
with their percéptions of their self-interest. Thus, the higher are the
likely gains from illegal activity, of the lower the iosses, the more 1ike1y.
are people to engage in such'aétivity. Likewise, the higher the perceived
threat from crime, the more likely is the citizenry to demand crime. control.

Other community attributes can be identified as influencing the decision to -

commit crime, or the decision to employ more or fewer resources in crime

control.

1Becker, "Crime and Punishment: An Economic Approach,' in E$says in
the Economics of Crime and Punishment, ed. Becker and William M. Landes
(New York: National Bureau of Economic Research, 1974), 1-5&,
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Since law enforcement agencies are typically viewed as the first
line of defense against crime, the demand for law enforcement may be
especially responsive to changes in criminal activity. That is, the higher
the crime, the higher is the demand for police officers. .The demand is
also influenced by the costs, that is, the wage of police. The more costly
are the police, then the fewer employed.1 Demand is also constrained by
the community's resources as reflected by assessed valuation and/or income

| ice calth
levels; a wealthier community can employ more officers than a less wealthy

community.

Police efféctiveness miéht also be expected to have some impact on
demand. That is, if poiice are highly productive, fewer will be able to
achieve the output of a larger, less efficient force. Thus, the clearance
rate, an admittedly rough measure of police efficiency, might be incorpo-
rated into an analysis such as this. .Finally, a larger population would,

on balance, be expected to employ more police officers than a smaller

population.

All of these factors can be incorporated int6 a‘demand function such
as the following:
(1) N = £(Cr, P, V, Cl, W).
Equation (1) simply states that t?e number of'officeré (N) is determinéd'

by the crime rate (Cr), the population (P), the agsessed valuation in the

community (V), the clearance Yate (CGl), and the police wage (W). This

s T8 $ - 1,
1This implies an assumption that the supply of officers 1is perfectly
elastic at the prevailing wage.
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type of equation is quite consistent with a large volume of prior research.1

The amount of crime occurring in a community reflects the perceived

net gains from crime. Thus, a person with lower education and training
may perceive the pecuniary benefits from legitimate employment as rela-

‘tively low. Similarly, a ybunger person may be more likely to compdre

immediate benéfit; of il}eggl_acﬁivipy to the more distant and uncertain
rewards of“legitimateAemploymenE and select.ﬁhe former. In like manner,
minoritiés may be, or perceive themselves to be, excluded from more remu-—
nerative employment opportunities and opt instead fer illegal.activities.'
A higher income community may, on balance, present higher rewards for
_iilegal behavior; a larger population will likely experience more crime
than a smaller population. Finally, a community with a larger police

force should suffer less crime than a similar community with a smaller

force.

All of these influences can be incorporated into an "aggregate supply

The interested reader is referred to L.R. McPheters and W.B. Stronge
"Law Enforcement Expenditures and Urban Crime," National Tax Journzl, 27
(December 1974): 633-44; Harold Votey and Llad Phillips, '"Police Effective-—
ness and the Production Function for Law Enforcement," Journal of Legal
Studies, 1 (June 1972): 423-36; P.W. Beaton, "“The Determinants of Police
Production Expenditures," National Tax Journal, 27 (June 1974): 335-49;
J.I. Chapman, "An Economic Model of Crime and Police: Some Empirical
Results,'" Journal of Research in Crime .and Delinguency, 13 (January 1976):
48-63; M.J. Greenwood and W.J. Wadycki, '"Crime Rates and Public Expendi-
tures for Police Protection: Their Interaction," Review of Social Economy,
31 (October 1973): 138-51; T.C. Bergstrom and R.B. Goodman, '"Private
Demands for Public Goods,'" American Economic Review, 63 (June 1973): 280-
96; T.E. Borcherding and R.T. Deacon, '""The Demand for the Services of
Noun-Federal Governments," American Economic Review, 62 (December 1972):

R.G. Ehrenberg, '"The Demand for State and Local Government Employ-
ees," American EFconomic Review, 63 (June 1973):366-79.
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of offenses" function such as the following:1

(2) Cr = g(p, W, A, Ed, Y, N, ...),
Equation (2) states the crime rate (Cr) is determined by the population 3
(?), the percent of population non-White (NW), the population age distri-

bution (A), the education level (Ed), and income (Y) defined by either the

income. level or income disparity and the number of officers (N).

The statistical estimation and interpretation of this model are dis-

cussed in the next section.

. ECONOMETRIC TECHNIQUE

The application of statistical methods to models of behavior based on
economic theory is called -"econometrics." (Equations (1) and (2) consti-

tute a two-equation model of the demand for police and crime determination.)

The first step is to express equations (1) and (2) in linear form as

follows:

1 . . ' ’
Becker, op. cit. For other applications and verifications of this -
approach, see John P. Allison, "Economic Factors and the Rate of Grime," o
Land Economics, 48 (May 1972): 193-96; w.cC. Bailey, J.D. Martin, and L.N.
gray,.”Crime and Deterrence: . A Correlation Analysis," Journal 5f Research
in Orime and Delinguency, 11 (July 1974): 124-43: B.v. Vechdolt, Jr.,
"Cr?ss—Sectional Analyses of Socioeconomic Determinants of Urban Cfime "
Beview of Social Economy, 33 (October 1975): 132-40; R.A. Carr-Hill an&
N.H. Stern, "An Econometric Model of the Supply and Control of Recorded
Offgnses in England and Wales," Journal of' Public Economics, 2 (November
1973); 289-318; Isaac Ehrlich, "Participation in Illegitimate Activities:
An Economic Analysis," in Fssays in the Economics of.CPime and Punishment
ed. G.S. Pecker and W.M. Landes (New York: National Bureau of Economic
Research, 1974): 68-134; M.T. Katzman, "The Economics of Defense A?aidsr
Kay and P.H. Rubin, "New Estimates of the Determinants of ‘rban Cr;me "
Annals of Regional Science, 9 (March 1975): 68~76;5 D.L. Sjoquist ’
"Property Crime and Economic Behavior: Some Empirical Results ”’4morican
Economic Review, 63 (June 1973): 439-46, : L
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(1') N

a0.+ aICr + a2P + a3V + aQCl + asw

b, + b,P + b NW + b.Ed + bA + b

1
(2'). Cr = b, + by 2 3 4 5

1

Y +,b6N

The objective is to estimate the coefficienﬁs (the a's-and b's) of the
right-~hand variables, that ié, to measure their separate effects of N and
Cr, fespectively. This indicated N and Cr, the number of police officers
and the crimqirate.respeétiyely, ghat c;n be ggpected for different explan-
atory variable Values; Equally iméortant is the goal of explaining as much
of the vgriénée in N and Cr as p&ssible, that is,’including'the “"correct"
variables én the right-hand sides so that reasonable, reliable predictions

of N and Cr can be generated.

Multiple regression is the econometric technique used. Since two

equations are involved in a mutually-interdependent fashion (i.e., officers
partially determine crime and crime partially determines officers), a

refinement called "two-stage least squares" is applied. Primary interest

here is in equation (1') which, when estihated, can be used to predict the
value for N (number of police officers) given values of the explanatory

variables. Exéected values of the explanatory (?ight—hand side) variables
for future time periods canlbe.inéerted in the équation,'yielding through

simple calculation expected future values of the dependent (left-hand side)

variable, law enforcement personnel. .

P

-- At this point, a major caveat regarding forecasting of this nature is

~in order.  Accurate predictions of demand are restricted under the best of

conditions with reliable data to three or four years. For longer projection

lFor a relatively straightforward discussion, sce H.H. Kelejian and
W.E. Oates, Introduction to FKconometrics (New York: Harper and Row, 1274),
especially 119-44,
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periods, the margin of error will be much larger. Despite this problem,

many analysts engage in long-term estimates. The reason is that sufficient

lead time is required for preparing highly~trained personnel in é number

2 . . X
of occupations. Techniques such as this also have perceptible advantages

over such rules of thumb as so many officers per 1000 population. Such

rules ignore population characteristics, do not take into account the

economies and/or diseconomies of scale, and sometimes become resistant to

change as circumstances alter.

STATISTICAL RESULTS

The results of estimating equation (1') are presented in Table A.1l.

Three different measures of crime (total crime, violent crime, or property

crime) are used to estimate the three equations labeled A, B, and C. The

variables which generally are significant of peace officer demand are

population, total crime, violent crime, property crime, assessors taxable

valuation of property, and time. The last variable (time) in included to

capture any trends mnot accounted for by the other independent variables,

“and turns out to have an interesting implication.

1Blaug, op. cit., 159-68.

at such lead time is mecessary in the train-
training periods range from 8 to
is that if new facilities are
acity of such facili-

2It remains to be seen th
ing of police, especially since current
20 weeks. What may be the case, however,
required for such training, then the appropriate cap
ties requires estimates of training neceds in the future.
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TABLE A.1
DEMAND FOR LAW ENFORCEMENT PERSONNEL (1945-1975)7
(A (B) N )
CONSTANT ~-6372.4439 -2909.1263* -6274.1363
(1.560) (2.254) (1.447)
POPULATION 1.9817 ©1.1731% . 1.901'0
(1.346) (2.414) (1.224)
\ TOTAL 0251%
CRIME g1 (3.407)
VIOLENT '
CRIME . - A (9.§§g§*
PROPERTY
CRIME ( .026§*
_ 3.132
TAXABLE 0000+
. .00000134* . *
- VALUATION (6.125) (8.522) <s.33§?
TIME -210.2779* ~81.2196% -211.0235%
(2.238) (3.264) (2.087)
S.E.E. 284.496 107.9549 298.363
...2 t -
R «934 .991 .928
F 104.364 761.956 94.321
by 1.989 1.633 1.962
a . "
Data adjusted to 1nc1uc!e all but part-time persounel.
*Significant at 5 percent level. .

If an explanatory variable is statistically significaﬁt, variations

;nvphevyari?blg'ﬂo indeed affect the peace officers demanded. In each
'f""po;umn‘ofwifble-A.i, there -is a specifi0~numbefr(éb0vé.each number ih“
-’parenthgsis)bdgnotipg each explanatory variable's contribution Loward’the

law enforcement officers demanﬁed."Howcver,'teéts must be applied to
these numbers in order to determine their significanée and the whole

equation's significance.
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The F statistic is an analysis of variance pest.statistic. It mea-
éures the statistical significance~of the explanatory variables taken
together towards explaining the peace officers demanded. The total con;
tribution of the variables towards egplaining variations in the peace
officers demanded is gvaluatcd by using the adjusted coefficient of varia-—
tion (EQ). For example, in equation (B), the iz is ;991. This number
means that over 99% of the variation in personnel demanded can be explained
by chénges in éopulation, in violent crime, in taxable valuation, and in
the time trend variable. The numbers in parentheses‘denote t-statistics.
The statistical significance of each variable's separate inflﬁence on the
peace officers demanded is gauged by using this statistic. The Standard
Error of Estimate (S.E.E.) evaluates the accuracy of the prediction équa—
tion by estimating the variation between the actual and predicted values
of the dependent variable, iaw enforcement personﬁel; Testing to maké
certain an important variable hgs not been omitted is done by using the

Durbin-Watson Test (DW).

The results generally support the economic model. As is suspected,

.

population expansion calls forth more police officers. Likewise, the

measures of crime, entered separately into three versions of the basic

equation, are positively associated with greater demand for police. Tax-—..

able valuation, the measure of ability to pay, also“has the "correct"
sign, i.e., influences the number of officers in the hypothesized way.
The greater the community's property wealth, the'larger the number of
officers employed. The time variable, however, has a negativé sigmn.
This can be interpreted as a measure of technical change or automation.

That is, over time, capital is substituted for personnel, so that people
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become more efficient and fewer are required. Another interpretation is
that over time, more highly skilled people are entering the profession

who, in the past, chose other professions.

While all three versions of the equation are acceptable, the second

(B) is clearly the 'best." It has the lowest standard error of the esti-

mate (SEE),_highest‘adjusted coefficiengiéf determination (Ez), and high-

est F statiético ‘These measures refer, respectively, to the smallest

deviations in the predicted values of the number of personnel from the
actual values; the ability of the equaticn to explain, or predict, the
number of personnel; and the significance of the explanatory vafiables,
taken together. These also support the inference that violent crime is

far more likely to generate more demand for police than is property crime.

PERSONNEL AND TRAINEE PROJECTIONS

The trend in police personnel is depicted in Figure A.1. The upward
trend saw few reversals, but in 1966, there occurred.an apparent increase
in growth. Perhaps not coincidentally, this follows closely upon the
formation of the President'é Commission on Law ﬁnforcement and Administra-

tion of. Justice. Anofher discontinuity occurred in 1972, when the trend

- jumped ‘considerably. - This may reflect increased availability of federal

fuﬁdihg during_muchwof this péridd,
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* FIGURE A.1
ACTUAL_AND_PROJECTED LAW ENFORCEMENT PERSONNEL, 1945-2000
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These discontinuities render even more difficult an already challenging
tack, Using version B in Table A.1, and Slmply projections of values of the

explanatory variables, the results in Table A. 2 are obtained.

TABLE 4,2
ESTIMATED NEW PERSONNEL REQUIREMENTS
(BASE YEARS: 1945-1975)

' ) Replace- Growth- Total.

' . Year Personnel ment® Induced New
1980 5594 84 105 189 -

. 81 5699 85 107 192
82 5806 87 109 196
83 5915 : 89 111 200
84 6026 - 90 113 203
85 6139 92 104 196
86 6243 94 107 201
87 6350Q 95 107 . 202
88 6457 97 110 207
89 6567 99 111 210
90 6678 100 96 196
91 6774 102 98 200
92 6872 103 99 202
93 6971 105 ' 100 205
94 7071 106 103 209
s : 95 7174 108 89 197
96 7263 109 89 . 198
97 7352 110 91 201
. 98 7443 112 92 203
99 7535 113 ' 93 206

2000 7628 114 94 . 20§‘~J

*Estimated at 1.5% of base.

Al

It is clear that a single functlonal form applied over the entire
perlod may not bc adequato. For examplc, the prOJcctcd f1 gure for 1980 isg
blcqq than the reported f1gure for 1975 thlc that for 198) is only sllohtly
hlgher; It is tempting to assert that the regression liné is the pfoper
basis’for an estimate,‘and that events of the period i967-1974 reproéent

only temporary aberrations. Indeed, a temporary infusion of federal Ffunds

into a field ~=y have dramatic temporayy effects on employment and enrollment
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in that field. For example, IIansen1 has documented the rise and fall in
engineering employment and enrollment duriné the 1950's and 1960's. He
statistically found defense and space program funding levels to be a
major explanatory variablé;, Similarly, if LEAA funds arec decreased qnd
not supplemented by state or 1océl funds, a return to the projected trend

line over the period 1980-2000 may be expected.

Observation of Figure A.l suggests the proper reiationship may be
linear. However, tﬁe model was also estimated in both natural log and
exponential equaticn forms to check for a curvilinear relatioﬁship.
Generally, the coefficients derived (but not reported here) were statis-—
tically not as good as the linear model's coefficients; that is, they did
not explain adequately past variations in the demand for police officers
and hence would make poér predictors of future demand. So, projections

based on the natural log and exponential models were discarded as provid-

ing a poorer fit to the data.

1f, on the other hand, the events.since 1965 represent a permanent
structural change and not just an aberration due to funding levelg, the
model should be estgmated fﬁr the shorter period and this can be used as
a basis for the projected figures. Selected results of this approach are
presented in Table A.3. The version entailing the lower SEE and highest

= 2 L . . s
R2 is the second. In this version, Taxable Value 1is the only significant

1w. Lee Hanéen, nThe Economics of Scientific and Engineering Manpower,"
Journal of Human Resources, 2, (spring 1967), 191-215.

2 , . . . C o
See the earlier discussion of these concepts in the Statistical
Results section.
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regressor. Time does seem to capture some of the technical change, although

the coefficient is not significant.

derived from use of this version.

0 AR T E SR o e

The projections in Table A.4 are

TABLE A.3
DEMAND FOR LAW ENFORCEMENT PERSONNEL (1965-1975)%
. () (c)
_CONSTANT 4414 .,4972 2344.2604 © 4546 .4449
(.543) (.379) (.559)
POPULATION ~2.6047 -.9012 . -2.6532
(.849) (.370) (.865)
" TOTAL -.0007
CRIME (.200)
VIOLENT
CRIME (1.223;
PROPERTY
CRIME Z'§3°§
. 7
TAXABLE 00000051
. .00000038% .
VALUATION (1.172) (2.302) (1 ?28?0050
TTHE 340.2972 - 54,4017 343.1885
(1.909) (.274) (1.939)
S.E.E. 149.906 137.6216 149.742
=2
R .973 977 .973
F 81,089 96 .445 81.269
D 2.040 . 2,087 2.040
N L .
~“Data adjusted to include all but part-time personnel.
*¥Significant at 5 percent level. |
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TABLE A.& ¥
ESTIMATED NEV PERSONNEL REQUIREMENTS . TABLE A.5 . )
- (BASE YEARS: 1965-1975) ESTIMATED NEW PERSONMEL REQUIREMENTS
(AVERAGE: TABLE A.3 AND TABLE A.4 )
Repla(':ke- _([;rZWthd TSZf,I Person—-  Replace- Growth- Total Smooth
Year . Personnel ment nduce Year nelb ment® - Induced Newd Series®
‘942 1980 5879 88 - 127 215 216
1980 6163 Zg 122 e 81 6006 .9 | 131 " 221 218
81 6313 , pes 82 6137 92 133 225 221 .
82 6467 97 158 562 83 6270 94 137 281 223
83 6625 99 163 . 84 6407 96 138 T 234 225
84 6788 102 163 265 85 6545 98 128 226 228
85 6951 104 152 256 86 6673 100 ° 131 o3 230
86 7103 107 154 261 ! 87 6804 1027 133 . 235 233
o7 1257 109 159 268 , : 88 . 6937 104 . 135 239 235
88 7616 111 161 272 ' . N - . 89 . 7072 106 139 . 245 238
89 7577 114 167 281 ¢ . : 90 7211 108 127 235 240
i16 158 274 ] . 91 7338 110 130 240 243
90 7744 e 979 . g2 7468 112 132 264 245
91 7902 118 161 586 . § 93 7600 114 134 248 248
92 8063 121 165 : ‘ 94 1734 116 137 253 251
93 8228 123 168 291 . . ; g5 7871 118 127 245 253
94 8396 126 172 29§ ' : 96 7998 120 128 248 256
95 . 8568 129 165 294% . j 97 8126 122 131 253 . 259
96 8733 131 167 298 : 98 8257 124 133 257 262
97 8900 134 171 305 i : 99 8390 126 137 263 264
98 9071 136 174 310 : ioo 8527 128 139 267 267
99 9245 139 180 319
2000 9425 141 184 325 )
aAverage of two projections. One using a 1945-1975
. . ) ) L ‘ base (low projection) and another using a 1965-1975
*Estimated at 1.5% of base. . s base (high projection).
T bIncludes all but part—time -personnel.
® CEstimated at 1.5 percent of base and due to resig-
. nations, retirements, and deaths. See Minnesota
which projection will be the most accurate depends on whether the ;Zﬁirtf;;‘;?)_;é&gmpéoyrzent Services, Minnesota Employ-
, , P b
. - i S .
od 1945-1975 or 1965-1975 best describes the trend in personnel dposal new persomnel demand = Replacement personnel
base perio . , ‘demand + Growth—induced personnel demand.
. -3 0-2000. Having no * .
needs that is expected to continue over the pellod 198 ‘ eSmnothing based on constant annual rate of change
b iod is best the final D L . over the period, 1980-2000.
o - : which base perioG L& s - .
extensive prior knowledge over W - _ -

i scribed in
results presented in Table A.5 is the average of figures descri

able A.5) that the re-

) . . - ) .-i ures ('r U ..'.‘,’k o ".';A.i,.v“' .‘ - [ '. N i K . B R - . . - . .
Tables A.2 and A.4. 1t is from these fig . ‘Since.the. error bound for statistical estimates increases sharply the

. .3 - »i t(—‘,].y 300 . T
. ‘ L i stv for roduciug apprO“lma‘ . . - . L . D -
port's estimated statewide capacity P 7 farther the estimate occurs from the base period (in this instance, either

. y 1 -,'.,’ do . . . ) . . - -
newly trained officers annually is derive 1945-1975 or 1965-1975), the question is raised as to the magnitude of

. , 1 .
such error. To answer this question, the forecast error for each equation

For the wmethod u&ed, sece Jan Kmenta, Flements of Fconometrics (New
York: MacMillan Company, 1971), 374-76.
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was estimated at various future time periods using a 95% confidence inter-

val. From thesc forecast errors for total personnel employed, the error

bound on the estimated trainee number of similar years was derived for

figures in Tables A.2 and A.4. The appropriate trainee error bounds for

each table entry examined were then averaged across the separate tables

to find the error bound for Table A.5. ¥For 1980, the trainees nceded may

be over— or under-cstimated by at most 42 recruits given a 95% confidence
interval; by 1990, this figure increases to 63 recruits, and by 2000, the
error may be at most 88 recruits. However, since the text of this report
: uses. 300 recruits as the statewide capacity for producing newly trained
officers and since the error (especially in the next 15 years) is not

large, the figures quoted in Table A.5 may be regarded as statistically

reasonable estimates.

CONCLUSION

In summary, the figures presented in this report are projections, i.e.,
they describe what would result if our assumptions concerning trends in
variables such as population, violent crime, and taxable valuation prove
o correct. In order to insulate our figures from the undue influencé of

' : " federal funding. lewel changes, two base periods are used for the final

‘projected trainee numbers: 1945-1975 and 1965-1975. By averaging the
projected figures derived from these two base periods, the situation
described best indicates the case in which the state government picks wup

part of the tab as federal money to the law enforcement area wanes.
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