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This thesis is an application of the current economic theory 

of Julius Margolis and Walter Hirsch on the supply and demand for public 

goods and services . It is shown that the demand for public services has 

a negative slope and that conscious cutbacks in services result in an 

upward shift and movement to the left along a new supply curve, thereby 

increasing the unit cost of the service or good. Next, it is argued that 

forecasting municipal expenditures based on a small sample can yield 

meaningful results if care is exercised in adju~ting and compiling the 

data base. It is concluded that there exists a significant leve l of 

expianatory power to the small body of current economic literature vlithin 

this fie l d. 
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CHAPTER 1 

INTRODUCTION 

The lack of a general positive theory of the supply and demand 

for urban public services becomes readily most apparent when one delves 

into the literature of this area of economics. Statements such as 

II there is no body of studies of demand for urban public ser

vices ... " U1argolis 1974, p. 536), are more common than a theory 

which can serve as a ruling orthodoxy. This thesis attempts to review 

and apply some of the current economic theory of urban government for 

forecasting municipal expenditures for the City of ~1iami Beach. 

Chapter two reviews the literature of the supply and demand for 

urban public services relying heavily on the works of Werner Hirsch 

and Julius Margolis. The supply for urban public service function is 

shown to be positively related to the labor supply function from which 

it derives its positive slope. As with demand analysis in the private 

sector, :he demand fer urban public services function is based upon 

individual preference. Chapter three outlines the supply and demand 

for urban public services for the City of Miami Beach, Florida. It 

is taken in this study that the demand for public services in Miami 

Beach has remained relatively fixed over the period in which this 

study covers. A proxy for the quantity/quality measure of public 

services is devised for Miami Beach and is compared to a price 

measure to show that the demand function for public services is nega-

tively sloped. The problems associated with collecting, compiling, 
1 
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and adjusting municipal data is also discussed in this chapter as well 

as the problems associated with forecasting with a small size sample. 

It is also shown in this chapter that the supply function for urban 

public services is best described by an autoregressive function of order 

one, which most accurately depicts the actual decision-making process 

of estimating the next year•s budget based upon the estimated growth 

over the current year•s budget. 

The historical data on expenditures and the forecasted figures 

for the estimated future expenditures are presented in chapter four. 

This chapter is broken down into the five categories expenditures .of 

the city ' s fifteen departments as well as disaggregation of all of the 

city •s departments. 



CHAPTER 2 

REVIEW OF THE THEORY OF SUPPLY AND 
DEMAND FOR PUBLIC SERVICES 

Introduction 

This chapter will review the current literature on the supply 

and demand for urban public services. The chapter is divided into two 

sections; the first of which reviews three methods of demand analysis 

and argues the relevant population can be restricted to that within the 

political boundaries if its citizens are cognizant of any inher~nt 

externalities. Section two reviews the literature on the derivation 

of the supply function. Though this derivation is hampered by a 

dearth of any rational maximization behavior on the part of the public 

decisi on makers, it is shown that the supply function is somewhat 

irreversible and attempted cutbacks result in a shift and movement to 

the left along a higher supply function. 

Demand for Urban Pub 1 i c Services 

This section will review three methods of demand analysis for 

urban public services: Public Goods, Political Process, and Benefit

Cost Ana lysis. It will become noticeable that there exists 

a lack of a substantial b0ay of literature on the demand for public 

services. Fo11 m4i n·g Julius Margolis' statement "since there is no 

body of st udies of demand for urban public services, we shall deal with 

3 



4 

the problems of demand in a more indirect fashion 11 {1974, p. 536), that 

is, we review the three methods listed above, emphasizing the extent 

of the use of individual preference used in determining the demand for 

urban public services. 

Public Goods 

When demand analysis for public services is based on the treat

ment of public services as a public good a difficulty arises in 11 that 

there is no voluntaristic procedure by which to signal the decision 

maker that the benefits of an increment of output are greater than 

the cost of that increment 11 (Margolis 1974, p. 539). A public good is 

usually defined as 11 a good which if available to anyone, is available 

to a11 others 11 (1974, p. 539). This definition places a public good, 

in its pure form, as an extreme case of an externality (an unpriced 

effect). Thus, quoting Julius Margolis: 

The benefit of an increment is the sum of the benefits received 
by each member of the community. Citizen A is not inclined to 
offer to pay a sum for a public good if there is a subset of 
members of the community who benefit and hopefully will pay so 
that the good will be available to each member of the community, 
including citizen A. Since it is likely that a reasonably large 
number of persons will share in this strategic behavior, it is 
argued that the public good will be undersupplied--the true 
demand for the good will not be revealed by the consumers. 

Obviously, due to this absence of fully revealed preference, one might 

have justifiable reservations about the use of public goods in demand 

analysis. However, Margolis concludes: 

If these reservations have merit, public good analysis would 
provide a weak source for positive or normative analysis of the 
public sector, but the whole field is in much too exploratory a 
stage for anyone to discourage this line of investigation. 
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Political Process 

The Tieboutian model (1968, p. 547) is a political decision-

making model which enables individuals to register their demand for 

urban services by choosing among an infinite set of communities. 

Julius Margolis classified this model as a degenerate case of the 

political decision-making process since it does not specify the politi

cal process by which government policies are formed (1968, p. 548). 

The model assumes an infinite set of communities, each offering a dif

ferent set of public services and taxes. Thus, assuming all private 

goods are universally available at the same price the individual will 

choose a site so as to equate his marginal site cost (housing costs 

including taxes) with his marginal evaluation of the set of public 

services (1968, p. 548). The resident in this model registers his 

demand for public services by expressing his preference through his 

choice of a community in which he chooses to live. Margolis summarizes 

this model as follows: 

The Tieboutian scheme was an attempt to solve the public good 
problem, but its main impact was to increase the awareness of 
economists of the value of a competitive model of government 
(1974, p. 548). 

This attempt to focus on the full set of options is part of the 
strategy of master planning. The record of success of the strategy 
is poor. Despite the stress on the distant future and the attempt 
to divert attention away from the immediate and particular, payoffs 
to specific areas dominate and master plans have not become operating 
documents (1974, p. 549). 

Cost-benefit Analysis 

11 Benefit-cost analysis is an attempt to apply in a straight

forward way the economic model of choice to a public service 11 (Margolis 
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1974, p. 557). One of the main problems in applying benefit-cost 

analysis to the urban government sector is the problem found in applying 

it to large firms. As Julius Margolis states: 

Since the economists' model was developed for a firm with a 
single owner-manager producing a single product under conditions 
of certainty, the extension of the model for practical use by 
government agencies [and large firms] has been a heroic effort. 

Both find it difficult to specify objective functions, decide on 
the appropriate discount rate, cope with uncertainty, determine 
optimal prices, and so on. 

A second problem in the application of benefit-cost analysis is 

defining the relevant population that is covered by the analysis. Since 

11 benefits are crudely defined as prices individuals would be willing 

to pay for the service if there was some feasible way to assess these 

prices 11 (Margolis 1974, p. 558), the analyst must choose his population 

either by limiting it to a particular geographic area covered by a 

single government or he may extend the area to cover the entire popu

lation which can benefit from the service. 

Notice that if the citizens within a given municipality are 

cognizant of the cost of and benefits derived from services with inherent 

externalities the population can be restricted to that within the 

political boundaries for the purpose of demand analysis of that service. 

Supply of Urban Public Services 

The derivation of an urban government's supply function is 

complicated by the absence of the government unit providing the service 

in persuant of some rational maximization behavior. In the private 

sector the firm ' s supply function is that portion of its marginal cost 

function which lies above its average variable cost function. However, 
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in the public sector "the supply also depends upon the government 

unit•s goals" (Hirsch 1968, p. 613). Due to the lack of a clear speci

fication on the goals of urban governments there is "no assurance that 

the least cost combination of resource inputs will be selected by the 

government unit" (Hirsch 1968, p. 513). Also, because the market in 

which most urban services are offered has strong monopolistic character

istics the supply curve for these services is not equivalent to their 

marginal cost curves since " ... it does not portray quantities offered 

at respective alternative prices" (Hirsch 1968, p. 513). 

Though the supply function cannot be derived from its marginal 

cost curve it still should reflect production characteristics of the 

services and the unit•s effect on factor or input prices. Labor costs 

often constitute two-thirds of current municipal expenditures so that 

the slope of a service supply function is likely to be strongly 

affected by the slope of the labor supply function. A governmental 

unit which pu rchases large amount of labor, relative to the supply in 

its area, will have some monopsonistic powers and tend to face a 

positively sloped supply curve. On the production side, an urban 

government does not meet the conditions needed to benefit from economies 

of scale. For example, urban governments purchase a very diversified 

array of inputs usually in quantities not large enough for major price 

concessions. Also, some services require many small plants due to the 

time-location requirements of the service, such as fire and police 

protection. Other factors that may cause diseconomies are unionization 

of public servants, political patronage and administrative top-heaviness 

by loss of efficiency (Hirsch 1968, p. 503). Taken cross sectionally, 
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the above implies an average cost curve which is U-shaped and has sub

stantial flatness in the mid section (Hirsch 1968, p. 502). 

Hirsch maintains that both the labor supply and public service 

supply functions are likely to be irreversible. They are irreversible 

in the sense that most public services have increased in importance and 

that some of these services are essential as well as habit-forming, 

thus they are virtually impossible to cut back (1968, p. 515). Hirsch 

goes on to say "even if cutbacks were attempted, an absence of major 

technological and pecuniary economies of scale, together with some 

fixed investments, would make us move to the left along a supply function 

likely to be somewhat higher than the one used to move to the right" 

( 1968' p. 515). 

Summarizing, urban governments provide services which are largely 

labor intensive. This leads to a urban service supply function which is 

strongly affected by the labor supply function. The labor supply 

function faced by the urban government, due to its relative monopsonistic 

power, is positively sloped. Due to the increasing importance and 

expansion of government services the labor and supply function are 

likely to be irreversible causing movement along the supply function 

from left to right. Also, due to an absence of economies of scale, 

even if cutbacks were attempted there would be a shift and movement to 

the left along a higher supply function. This implies that intentional 

cutbacks increase the unit cost of services above what they normally 

would be if the supply were merely decreased. 
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q2 ql 

Fig. 1.. Effects of Cutbacks in Supply 

Graphically, this can be portrayed as shown above where 

(q1, p1} is the point before cutback and (q2, p2) is the point after 

the cutback. Notice that normally a cutback would have been to 



CHAPTER 3 

SUPPLY AND DEMAND FOR PUBLIC SERVICES 

FOR THE CITY OF MIAMI BEACH 

Introduction 

This section will study the supply and demand for public services 

of the City of Miami Beach for the period of 1971 to 1976 for use in 

forecasting the City's future expenditures. All changes in the levels 

of public services provided will be shown to be caused solely by shifts 

in supply. Analysis of this model will provide the data ~djustment 

factors which are necessary before using standard time series analysis 

techniques for forecasting expenditures. 

Demand for Public Services in Miami Beach 

We wish to show first that the factors which can cause changes 

in demand have re~ained relatively fixed during the period of this 

study. Secondly, a quantity of public services proxy will be p~·esented 

that incorporates both a quantity and quality measure. 

As stated earlier, regardless of the basis upon which demand 

ana1ysis is performed the causal factors for shifts in demand remain 

the same. These factors are changes in population, income, income 

distribution and changes in taste and preference. Table 1 lists real 

household median income and population for Miami Beach from 1970 to 

1975. Since income has increased by less than one percent yearly and 

10 
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TABLE 1 

HOUSEHOLD MEDIAN INCOME AND POPULATION 

OF THE CITY OF MIAMI BEACH 

Household Median 
Year Income* 

1970 $5,547 

1971 5,828 

1972 5,844 

1973 6,275 

1974 5,995 

1975 5,828 

*figures expressed in 1967 dollars 

Source: Florida Statistical Abstract 

Poeulation 

87,072 

NA 

91,235 

89,741 

90,415 

90,391 
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population by 3.8% in five years it can be assumed for analysis purposes 

that there has been no significant change in these factors. A proxy, 

as is usually the case, is needed to measure changes in taste and 

preference. In this case we used changes in median income and the age 

distribution as a proxy for changes in taste and preference for urban 

service. Though there are no precise figures available, Mr. J. Paisley 

of the Dade County Community Analysis Division estimates that the median 

age of the residents of Miami Beach did not change significantly within 

the past six years. Therefore, it is taken that demand for urban 

public services has remained relatively fixed and thus all changes in 

the quantity or quality of public services provided is due to cha~ges 

or shifts in supply. 

To study the shape of the demand function three measures are 

needed; · a unit price measure of the good or service demanded and a 

quantity/quality measure of the service. As with most urban governments 

the main cost in providing a service is personnel cost. This is also 

true for Miami Beach which spends more than 70% of its departmental 

budget on personnel as seen in Table 2. Thus personnel costs, or 

salaries, should yield a realistic proxy for the price measure, i.e., 

the average annual wage per employee per department. 

Secondly, a measure for the quantity and/or quality of the ser

vice demanded is needed. For Miami Beach, due to its stable population 

size, it is possible to derive a proxy using the number of employees 

per resident that is both equivalent to a standard quantity measure, 

the number of employees, and is also a quality proxy using relati ve 

input relationships, i.e., the number of employees per t·esident. The 

equivalence of the number of employees per resident to the number of 
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TABLE 2 

HISTORICAL PERSONNEL EXPENDITURES AS A PERCENTAGE OF 

TOTAL EXPENDITURES OF THE CITY OF MIAMI BEACH 

Fiscal Year 1971 1972 1973 1974 

Personnel Expenditure + 
Employee•s Fringe Benefits 21.607 19.612 21.757 22.634 

Total City Expenditures* 29.679 27.541 29.976 31.270 

Percent spent on employees 73% 71% 73% 72 % 

1975 

24.197 

31. 552 

77% 

*less debt service, federal revenue sharing, capital expenditures, 
contractual obligations 

Source: The City Manager• s Adopted Budget for the City of r~i ami Beach 
1971, 1972, 1973, 1974, 1975 
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employees is easily seen when one remembers that the population of 

Miami Beach has remained relatively constant over the time period of 

the study. Thus, ~vith a price and a quantity/quality measure \-Je can 

now derive the demand for urban public services functions as seen in 

Table 3. 

A demand curve was drawn for the four largest departments in the 

city using their annua 1 short-run equi 1 i bri urn points. These four 

departments, Police, Fire, Public Works, and Parks and Recreation, 

represent approximdtely 80% of the total expenditures of the City's 

15 depdrtments and thus their aggregate should represent sufficiently 

w~ll the demand for urban public service as a whole for Miami Beach 

(see Table 4). Comparing, over a five-year period, the average annual 

wage of each department to its respective ratio of the number of employees 

per 1,000 residents yield a set of price-quantity/quality pairs of 

points. · Each pair represents the prevailing prices and quantity/ 

quality demanded and supplied for its year and as such they represent 

the set of short run equilibrium points. Since it has been taken that 

demand has not changed over the time period of the study, all points 

lie on the same long run demand curve. Graphs 1 and 2 show the sets 

of short-run equilibrium points and a line fitted to each set of points 

representing the long-run demand function which has, as expected, a 

negativ~ slope. 

Supply of Public Services in Miami Beach 

In the public sectar, the price of public goods or services is 

the tax rats detey-mined by the public officials, mandated by t heiv

e 7ectorate and in scme cases constrained by Ja~v. An example of this 



TABLE 3 

PRICES AND QUANTITIES/QUALITIES MEASURES FOR FOUR DEPARTMENTS 

OF THE CITY OF MIAMI BEACH FROM 1972 TO 1976 

Fi r·e Police Parks & Rec. Public Works 

Year p Q p Q p Q p Q - - - -

72 14.5 1.67 13.6 3.40 10.6 4.14 10.7 5.50 

73 16.1 1. 59 15.5 3.32 10.7 3.49 10.8 4.30 1-' 
Ul 

74 17.5 1. 56 17.4 3.25 11.8 3.18 10.1 4.42 

75 18.4 1. 52 18.0 3.04 12.9 3.27 13.2 3.96 

76 19.3 1. 52 18.5 3.09 13.9 2.82 13.3 3.52 

P ; average annual wage in thousands of dollars 

Q ; number of employees per 1,000 residents 

Sour'ces: The City Manager's Adopted Budgets of The City of Miami Beach from 1972 to 1976. 



TABLE 4 

PERCENTAGE OF THE TOTAL DEPARTMENTAL BUDGET ALLOCATED 

TO THE FOUR LARGEST DEPARTMENTS 

Parks and Total of the 
Year Police Fire Public Works Recreation Four Departments --

71-72 20.4% 11.6% 31.7% 15.6% 79.3% 

72-73 22.1% 11.1% 30.8% 16.3% 80.3% 

73-74 22.1% 10.5% 28.7% 17.0% 78.3% ..... 
0'1 

74-75 22.1% 10.4% 29.8% 16.0% 78.3% 

75-76 22.6% 10.6% 27.6% 17.0% 77.8% 

76-77 23.2% 11. 1% 28.0% 16.6% 78.9% 

Source ; The City Manager• s Adopted Budgets of the City of ~li ami Beach from 1971 to 1977. 
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Fig. 2. Long Run Demand Functions for the Police and Fire 

Departments. 

Police 
Department 

18.5 

13.5 

p 

3.0 

Fire 
Department p 

19.0 

14.0 

1. 52 

P = average annual wage in thousands of dollars 
Q = number of employees per thousand residents 

3.4 

,71 

• 72 

1.58 

Q 

Q 
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Fig. 3. Long Run Demand Functions for the Parks and 

Recreation and Public Works Departments. 

p 

15.0 .76 Parks and Recreation Department 

2.8 4.0 

p 

• 75 Public Works Department 

10.0 ,J3 

~~----------------------------------L--0 
3.5 

P - average annual wage in thousands of dollars 
Q = number of employees per thousand residents 

5.5 

Q 
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constraint is the ten mil rate maximum that the city can levy for ad 

valorem taxes. If the city, as in the case of Miami Beach, is faced 

with increasing personnel costs in excess of any increases from its tax 

sources it can either increase taxes or decrease services. Since the 

city is already near its legal maximum rate for utility tax and has a 

current millage rate of 9.96 it is faced with a limited range of alter

native tax sources. Therefore, services have been cut. The City on 

Miami Beach has been cutting services by attempting to lower, or at least 

decrease, its increasing personnel expenditures through attrition. 

That is, instead of decreasing the number of personnel by reorganizing 

the departments and decreasing the number of authorized personnel it 

has been leaving positions vacated. Table 5 lists the ratio of the 

number of vacant positions to the approved positions. The results of 

this attrition policy verifies Hirsch's previous stated proposition 

that even if a city were to cut service, the city would move to the 

left along a supply function likely to be somewhat higher than the 

previous one. This is solely a supply effect since starting positions 

are funded at a lower level compared to existing positions, which exceed 

the starting salaries by annual wage increases, the unit cost is increased 

by the attrition policy, i.e., an increase in unit cost due to a 

decision by the public officials to decrease supply. 



Fi sea 1 Year 

1974 

1975 

1976 

1977 
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TABLE 5 

ATTRITION RATIOS FOR THE CITY 

OF MIAMI BEACH 

Ratio of the Number of Vacant Positions 
to Approved Positions 

55/1740 

136/1600 

243/1693 

247/1698 

or 

or 

or 

or 

.0316 

.085 

.1435 

.1455 

Source: The City r~anagers Adopted Budgets of the City of Miami Beach 
from 1974 to 1977. 
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Auto-Regressive Nature of the Supply Function 

Virtually all input factors that affect expenditures are expressed 

as a percentage increase or decrease over last year's expenditures when 

the cost of these factors needed to produce a given level of service is 

calculated each year. For example, personnel expenditures can be ex

pected to increase each year due to an average employee's annual wage 

increase usually expressed in terms of a percentage increase over his 

last year's wage. Table 6 lists the assumed annual salary increases 

used by the George B. Buck, Consulting Actuaries, Inc., for a ''Report 

of an Actuarial Valuation of the Retirement System for Gene~al Employees 

and Elected Officials of the City of .Miami Beach ... Other input factors, 

such as materials and supplies, are usually ordered based on the decision 

of the percentage needed of these factors above or below the amount used 

in the previous year. Therefore an auto regressive model of order one 

depicts this decision making process in an appropriate manner. That is, 

Xt = 6 Xt_ 1 + Ut where Ut- NID (0, a2). 

Notice that in the above equation the intercept is zero. Thus, the 

coefficient, 6, yields the average annual percentage increase or 

decrease in expenditures for the category being forecasted. When B 

is less than one, subtracting B from one gives the average annual 

decrease in expenditure and when B is greater than one, subtracting 

one from B yields the average increase in expenditures. Thus, the 

equation most accurately describes the actual decision making process 
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TABLE 6 

REPRESENTATIVE VALUES OF THE ASSUt-1ED 

ANNUAL SALARY INCREASE 

Annua 1 Rate of 
Age Salari: Increase .· 

20 .0707 

25 .0507 

30 .0307 

35 .0307 

40 .0307 

45 .0307 

50 .0307 

55 .0307 

60 .0307 

62 .0307 

64 .0307 

Source: Schedule B, page 7 of the 11 Report on an Actuarial Valuation 
of the Retirement System for General Employees and Elected 
Officials of the City of Miami Beach, 11 by Nathaniel Gaines, 
Consulting Actuary of the George B. Buck, Consulting Actuaries, 
Inc. 
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for detennining the level of next year's services and thus next year's 

expenditures. This coincides Chisholm and Whitaker's remark that "the 

forecast should be in terms which are appropriate to the decision 

techniques used 11 (1971, p. 150). 

Since the use of an auto-regressive model yields the percentage in-

crease or decrease in expenditures, which is equivalent to the annual 

growth in expenditures, it is worthwhile at this point to look at some 

other municipal expenditure models. Reischer's Growth of Expenditures 

Model states that "the growth in Expenditures (E) is assumed to be 

related to the growth in Workload (W), Prices (P), Scope (S), and 

Quality (Q) in the following manner: 

Et _ Wt Pt St .Q!. 
Ex - Ws X Ps X SS X Qs 

where s and t denote the values of the relevant index in the starting 

and tenninal years 11 (Reischauer 1971, p. 35). Reisenauer defined work-

lead as the portion of the total population available to be served by 

a specific government program and scope is defined as the proportion 

of that relevant population that was, in fact, served (1971, p. 35). 

John Ross and Jesse Burkhead list five difficulties with this model 

in their book Productivity in the Local Government Sector. These dif

ficulties included the constant factor proportions assumed by the model 

over time, the definitions of workload, the implicit assumption of con

stant returns of scale by the model, the necessity of using a proxy for 

the cost index and finally the interpretation of the residuals--tradi-

tionally designated as scope and quality (1974, p. 99). Most of these 

difficulties are discussed elsewhere in this paper and therefore they 

will not be reiterated here. 



24 

Another expenditure growth model is William H. Robinson's analysis 

of state-local expenditure changes. 

Et Pt PRt St & Qt 
EO = Po x PRo x So & Qo 

In this case o and t denote the beginning and terminal years respectively, 

P is the weighted population, PR is price change, and S and Q are scope 

and quality (Ross and Burkhead 1974, p. 96). Notice, that in both cases 

the models are multiplicative in nature. If one multiplies both sides 

of the equations by the beginning year's expenditure, current (or the 

terminal year's) expenditure can be expressed as some functional value 

times the beginning year's expenditure. 

Et = f (Wt, Pt, St, Qt) Eo 

Thus the AR(l) model depicts the nature of the supply funttion and 

provide an ease in application not found in other models. This is 

accomplished by its mathematical representation of the decision-making 

process of deriving the quantity of public services to be supplied 

based on a percentage change in last year's quantity with its coef-

f icient representing the percentage change figure. 



25 

Problems of Small Samples 

When forecasting with small samples it is important to note that 

the least-square estimators retain their 11 8LUE-ness. 11 That is, the 

estimators satisfy the requirements of a best, linear, unbiased esti-

mator. This is not to say that great reliability can be placed on an 

estimator solely on being BLUE. For example, the variance of the 

estimator may be so large that little reliability can be placed on its 

value. Therefore, we \'lish to show that uncertainty, not necessarily 

error is the problem with a small sample. 

Though there is no lack of a selection criteria for choosing an 

estimator, care must be taken to interpretate results which give due 

consideration to the uncertainty associated with a small sample. 

Consider, for example, the sample variance, s2 , which as noted below, 

is calcu l ated using both the observations on the independent and depen

dents, Xi and Yi respectively, and the sample size, n. One would 

expect that the smaller the sample size, the larger the variance will 

be. This is shown to be true by the theorem of large numbers which 

states that as the sample size increases, the estimator converges in 

probability to the value of the parameter (Bolch and Huang 1974, p. 58). 

Thus, one might choose one estimator over another on the basis of 

their asymptotic variances, a selection criteria called relative 

efficiency (Bolch and Huang 1974, p. 58). 11 However, these asymptotic 

variances may be misleading if in practice one works with sma l l 

samples 11 (Bolch and Huang 1974, p. 59 ) . Thus, we reach the dilemma of 
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estimating the uncertainty of an estimator based on a small sample 

size. 

Given the nature of municipal data, it is available only annually 

and the city's organizational structure is subject to major changes 

periodically, a small sample is the only sample available. It was 

stated above that using the relative efficiency criteria in choosing 

one estimator over another may be misleading. However, we may estimate 

the uncertainty associated with an estimator by calculating a confidence 

interval around the estimator using the t statistic. To do this we 

first need to know the sample variance of the estimator, /S, denoted 

s2 of the true parameter 8 

= 
2: X. z 

1 

where s2 e = 

-
2: (Yi-8Xi) 2 

n-1 

Having calculated the sample variance of ~we derive a confidence 

interval around the estimator,~' at the (1-a) 100 percent probability 

level using the following formula 

.1'\ 

S ± (t a; 2; v) S 

where f: estimator of the parameter 8 = 2:~ = 1 (X;Y ;)IE?=l X;
2 

S: standard error of the estimator~ 

v = n-k-1, the number of degrees of freedom 

n - number of observations 

k - number of independent variables 

This confidence interval can then be use:d as a guide to the uncertainty 

associated with the estimator, €. 
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Also, the goodness of fit of the model used can serve as a guide 

as to how well the model explains changes in expenditures. This is 

done using the unadjusted multiple correlation coefficient and the 

unadjusted coefficient of determination. The procedure for calculating 

their values is given in a proceeding section. The main result from 

using these coefficients is the percentage of the total variations of 

the dependent variable explained by the independent variable and its 

estimated parameter. This test will then allow us to evaluate the 

efficiency of the model in describing the existing institution. This, 

together with the confident intervals calculated for the various esti

mators and the positive theory on supply and demand for urban public 

services will allow us to predict how this economy will behave realizing 

the uncertainty associated with a small sample. 
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The Nature of Municipal Data 

This section will deal with the nature of municipal data for use 

in expenditure forecasting. · There are two main sources for municipal 

data found within the urban grovernmental organization; one is in a 

managerial accounting format and the other is a financial accounting 

report. For the City of Miami Beach these sources are called the City 

Manager 1 s Adopted Budget and the Annual Finance Director•s Report, 

respectively. 

Since economic forecasting is a managerial decision-making tool, 

it is the former source which is of primary importance to the elected 

and appointed officials. The main body of the Adopted Budget is a 

departmental breakdown of each department 1
S expenditures in five major 

classifications: Personnel Services, Contractual Services, Materials 

and Supplies, Fixed and Other Charges, and Capital Outlay. The above 

together with the attrition summary supplies the raw data needed to 

forecast departmental expenditures. The Adopted Budget therefore serves 

as an ideal format in which to report on the results of the forecasts 

since it is easily interpreted by the decision-makers due to their prior 

experience with this format. 

The Financial Director•s Report is a financial accounting state

ment of the city•s assets and liabilities. As such it yields a complete 

breakdown of other expenditures items listed as aggregates in the Adopted 

Budget. Some examples of -these ag~regates are Donations, Miscellaneous 

Expense (this includes such items as the city 1 S contribution !O Social 
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Notice that not only does the estimated future value PfQf assume an 

unknown price level of Pf, it also represents the data in future 

prices which may be misleading to the user of the forecasts who is 

thinking in terms of current dollars. 

An alternative method is to deflate the data into real terms, 

estimate the structural relationships and perform the forecasts, then, 

if required, the forecasts may be reinflated. This may be seen in the 

flowchart below. 

compile 
data in 
nominal 
dollars 

-+ 

deflate 
data to 
real 
do 11 ars 

-+ 

estimate 
structural 
relation-
ships 

-+ 

forecasts 
data in 
real 
terms 

inflate 
forecasts 

-+ if 
required 

The benefits to this method can be seen by returning to the previous 

example but using the data in real terms. In this case all the his-

toric data is expressed in terms of some base year, say 1977. The 

structural relationship will then be in the form 

P1977Qt = a + bt 

The estimated future value at time f can be calculated as; 

P1977Qf = a + bf 

Thus, no estimation of the future price level is made and any historic 

inflationary trend is eliminated. Also, the forecasted data is ex-

pressed in constant dollars, easing the comparison of the current and 

future values for the user and the data can easily be reinflated to 

some expected inflation rate if so desired by the user. A common way 

to deal with inflation is the use of an implicit price deflator 

(Fisher and Shell 1972, p. 59). A four quarter average of the 
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Security), Contractual Obligations and Capital Expenditures. 

Both Reports lists all accounts in nominal terms and are organ

ized in the most recent format for the last fiscal year. Since the 

Adopted Budget lists the annual expenditures of each account over a 

three-year period, it is possible to construct the expenditures for an 

existing department back in time when it was a division or section of 

some larger department. How this is done is discussed in the next 

section. Also, the financial report, through its disaggregation of 

accounts, may show some line items increasing though the entire account 

is decreasing over time. An example of this will be shown in the 

forecasts for the Unclassified Accounts which are presented later in 

this paper. 
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Adjustment of Municipal Data 

To adjust the raw data into a consistent set of observations 

over time for forecasting purposes it is necessary to deal with three 

problems inherent to municipal data; inflation, any restructuring, 

consolidation or expansion of the city•s departments and any unusual 

or exceptional events which may have affected a department•s or depart

ments• budgets during the time period of the study. 

Inflation, as is well known, is an occurring problem to virtually 

all time series data expressed in nominal dollars. If the data is 

used in nominal terms, erroneous forecasts may result due to the 

necessary estimation of future price levels and any exogeneous trend 

inherent to past inflationary t~ends. This may easily be shown in a 

simply example using a price and quantity measure and a linear tread. 

Since most data, including municipal data, represents a price-quantity 

relationship, e.g., personnel expenditures can be expressed as a unit 

price (average wage), P, times the number of personnel, Q, nominal 

data can be expressed in the form PtQt at time t. For simplicity, we 

v~i11 assume a linear structural relationship of the form; 

PtQt = a + bt 

Once the parameters a and b are estimated, the estimated future value 

at time f can be calculated as; 

PfQf = a + bf 
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quarterly implicit price deflators from the national accounts was used. 

The four quarters used to calculate each yearly price deflator was the 

last quarter of the calendar year and the first three quarters of the 

next calendar year so that the price indicies coincide with the city's 

fiscal year as shown in Table 7. 

The base year was choosen to coincide with the year the study 

ltlas undertaken. After all other necessary adjustments were made to the 

data and the forecasting parameters of the model were calculated 

the forecasted figures were presented in real and inflated terms. At 

the time of the study the expected inflation rate for 1977 was 5% so 

the forecasted figures were inflated around this range using expected 

inflation rates of four, five and six percent. The multipliers used 

iJ the forecasts to represent 4, 5, and 6 percent expected future 

inflation rates are listed in Table 8. 

Once the raw data are compiled it is necessary to adjust for any 

restructuring of the city's organization. This includes any consoli

dation or creation of city departments. For example, the City of Miami 

Beach went from 14 to 15 departments from 1971 to 1974. Of the original 

14 departments, three were consolidated into other departments, one 

department, City Clerk-Finance, was split into two departments and 

three new departments were created. By isolating the functions of 

each old and new department it was possible to derive the historical 

expenditures of each of the city's fifteen current departments. This 

was done using the City Manager's Adopted Budget for an organizational 

outline and the Finance Director's Annual Report for the line item 

expenses of each current department's function or functions. Each 

adjustment was checked by the city's accountant and, when possible, 



City•s Fiscal Year 

1971-1972 

1972-1973 

1973-1974 

1973-1975 

1975-1976 

1976-1977 
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TABLE 7 

IMPLICIT PRICE DEFLATORS 

Price Deflator 

. 7192 

. 7500 

.7881 

.8574 

.9424 

1.000 

Source: Survey of Current Business, July 1976. Supplement to Nation~l 

Income and Product Accounts for 1971 Data. 



34 

TABLE 8 

INFLATIONARY MULTIPLIERS 

Inflationary Price Inflators 
Fiscal Year 4% 5% 6% 

1977-1978 1.04 1.05 1.06 

1978-1979 1.0816 1.1025 1.1236 

1979-1980 1.1248 1. 1576 1.1910 

1980-1981 1.1698 1. 2155 1.2625 

1981-1982 1. 2178 1. 2763 1.3382 
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also by the respective department head for accuracy. In this manner 

a consistent set of observations of the historical expenditures of 

each current department was calculated. 

Once the raw data is compiled in a consistent manner it is nec

essary to exclude from this data any extraordinary expenditures that 

in the opinion of the department head are not annually recurring 

events. Since this is more of an accounting problem, only a brief 

example will be given here. In 1972 the City of ~1iami Beach hosted 

the National Democratic Convention. The cost incurred by the city for 

the years 1971 and 1972 were $489,620 and $116,163 respectively, 

according to the City Manager's Adopted Budgets for those years. The 

expenses were made in each of the five departmental accounts and the 

corresponding amounts spent from each was subtracted from its respec

tive c·ategory of expenditures. Care must be exercised wher.. adjusting 

the raw data to achieve accurate results. Therefore all such data 

adjusted should be justified, preferably by the city's accountant and 

the respective department head, before any such adjustment is made. 
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9uestions Involving the Problems 
of a Small Sample 

There are two sayings in our language that contradict each other, 

11 Something is better than nothing 11 and 11 no information is better than 

mis-information. ~~ The purpose in this section is to decide if we have 

mis-information. As shown earlier the nature of municipal data is any-

thing but perfect. Also, due to the nature of the data only a small 

sample is available which can raise doubts about the reliability of any 

estimator derived from the sample. 

To check how well the model explains changes in expenditures we 

will use the unadjusted multiple correlation coefficient, denoted by r, 

and the unadjusted coefficient of determination for the four largest 

departments. Since in each model there is only one independent variable 

it is not necessary to use the adjusted coefficient of determination 

since this is used because adding more independent variables to an 

equation improves r2 regardless of any improvement in fit (Dunn and 

Clark 1974, p. 276). The equations for rand r2 are as follows; 

V... r. xy_ 
r = 

;-;;! w 
A 

Jix 
r2 . J r.x = 8./ r. xy_ 

= ;---;;z R R 
since r.y2 = total variation in the dependent variable y 

and 8 r. xy = the variation explained by the regression on the 

independent variable x 
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we have r2 _ explained variation 
- total variation 

where S is the slope of the regression line. 

Therefore r2 represents the percentage of the total variation of the 

dependent variable explained by the regression (Bolch and Huang 1974, 

p. 155). Table 9 lists the rand r2 values for total expenditures of 

the four largest departments. Notice that with the exception of the 

Public Works department all values of r 2 are greater than 50%. Thus 

more than half of all variations are explained by this simple model. 

As noted in the beginning of this section there are many problems 

with municipal data. But, referring back to the sections on the nature 

and adjustment of municipal data, it was shown that with care an accurate 

and consistent data base can be derived on which to base a forecasting 

model. Though the data set itself contains only five observations, 

it represents five years of observations of the city's expenditure 

pattern. During these five years it was shown that the demand for 

public services in Miami Beach hasn't changed so that it is only nee-

essary to analyze changes in supply for the purpose of estimating 

future expenditures. These changes in supply were shown to be reduction 

in services by an attempt to reduce personnel costs through attrition. 

Using the current economic theory for the supply of public services to 

explain cutbacks in services and the autoregressive nature of the supply 

function itself, it is reasonable to assume that results derived from 

forecasting with an autoregressive model of order one will accurately 

depict future expenditures. Therefore, modeling municipal expenditures 

can yield meaningful information, yet, the limitation which resulted from 

small sample size still must be kept in mind. 
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TABLE 9 

THE UNADJUSTED t~UL TI PLE CORRELATION COEFFICIENTS 

AND THE UNADJUSTED COEFFICIENTS OF DETERMINATION 

FOR THE TOTAL EXPENDITURE MODEL OF FOUR DEPARTMENTS 

r r2 

Police Department .8605 . 7404 

Fire Department .9081 .8246 

Public Works .5459 .2981 

Parks and Recreation .7647 .5848 

F-ratio 

5.70 

9.40 

.7608 

2.817 

Notice that the F-ratio test for these statistics implies that the 

correlation coefficients for the Police and Fire departments are 

statistically significant, whereas those for the Public Works and Parks 

and Recreation departments are not. 



CHAPTER 4 

MIAMI BEACH FORECASTING MODEL HISTORICAL 

AND ESTIMATED FUTURE EXPENDITURES 

Introduction 

Forecasting is one of the most pervasive elements of managerial 

decision-making since the ultimate effect of a decision generally 

depends on the outcome of factors that cannot be foreseen at the time 

the decision is made. There are two distinct categories of forecasting 

methods. They are subjective or intuitive forecasting and forecasting 

using a mathematical or statistical model or models. The decision

maker may .believe that in a specific instance his intuition may be 

more reliable than any mathematical function and this, in fact, may be 

the case. The fact that an intuitive forecast is unique to the indivi

dual forecaster implies that this type of forecasting is generally 

not reproducible. Thus if there is a concern with the reliability of 

this type of forecasting its performance can only be assessed from a 

record accumulated over time. Mathematical and statistical models can 

be classified into four sub-categories. The first category is Struc

tural and Econometric Models which determine the value of the variable 

under consideration as a function of other economic variables. Next 

are Deterministic Models which treat the variable of interest as a 

deterministic function of time. The third category is entitled Ad Hoc 

Forecasting since the forecasted value of the economic variable depends 

39 
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only on its past history. The final category is Time Series Analysis 

which is a highly statistical technique that treats all past observa

tion as a sequence of jointly distributed random variables. The 

reliability of these forecasting methods can be explicably stated at 

the time of the forecast through confidence intervals and other statis-

tical techniques. Thus forecasting can be a valuable managerial tool 

to enable the administration to make optimal use of its resources 

(Nelson 1973, p. 1-14). 

This project will forecast for each department of the City of 

Miami Beach the five main categories of expenditures as listed in the 

current City Manager's Adopted Budget. 
' 

The research methodology to be used in this report will be a 

combination of ad hoc, deterministic, and time series analysis fore-

casting. Each departmental category will be considered as an inde

pendent entity and thus will have its own separate model. As stated 

before, aggregating these models with respect to their department or 

category will yield a model for that respective department or category. 

Each model will be approximated using real (price deflated) expendi-

tures and then reinflated at four, five and six percent inflation rates. 

The first section of this chapter will review the historical 

data of expenditures for Miami Beach from 1971 to 1975, inclusive. 

The historical data presented in this section has been adjusted 

according to the procedures described in Chapter three. Unless other-

wise noted, all data is to be considered in real terms using the city 1 s 

fiscal year of 1976 as a base year. 
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Department Summary 

This section will review the historical data on previous expendi

tures on the four main departmental categories of spending and the 

total expenditures of all departments. As stated earlier, there are 

five categories of expenditures for each of the city's fifteen depart

ments. They are, Personnel Services, Contractual Services, Materials 

and Supplies, Fixed and Other Charges, and Capital Outlay. Since the 

Capital Outlay category is used mainly as a budget balancing account, 

a separate forecast was not made for the category, but its expenditures 

were included in the department total. Table lOshows the previous 

expenditures for the four main categories summed over all departments 

as well as their total plus any expenditures in the Capital Outlay 

Category. 

Personnel services includes items pertaining strictly to the 

regular employee's salaries. The term regular employee is defined 

in this case as any person holding a permanent position, be it full 

or part time. Expenditures by the city on the employees' fringe benefits 

are not covered under Personnel Service but are itemized in the Un

classified Accounts, a non-departmental account. The exceptions to 

this are the councilmen's pensions, holiday pay and overtime training. 

Expenses for temporary labor and professional services are covered . in 

the Contractual Services category. 

There has been an average annual increase in personnel services 

expenditures of 1.5% in nominal terms and a 1.1% average annual 

decrease in real terms. This slight decrease in annual expenditures 
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does not fully explain the city•s average attrition rate of 5.84% and 

an average annual salary increase of 3.07% as assumed by the city•s 

actuary. It seems that the city is therefore attempting to finance 

its employee•s pay increases through attrition. This policy has the 

effect of increasing the average annual salary of city employees. 

The lower paying, entry level positions are not filled and thus, when 

averaging, the average years of service of a city•s employee is higher 

than it normally would be, thereby increasing the average annual wage. 

This effect is represented graphically in graphs one and two at the 

beginning of Chapter Three. 

The forecasting functions used for all these categories of 

expenditures, except materials and supplies, was an autoregressive 

model of order one without an intercept. As stated earlier, this 

equation most accurately represent the actual decision-making process 

of estimating next period•s expenditures based on a percentage of the 

current period•s expenditures. The r and r2 value calculated using 

this model are listed in Table 11. 

The aggregate Materials and Supplies category has been decreasing 

by 4.2% and 1.96% in nominal and real terms respectively. Whether 

this was due to a stockpiling effect in the early years .or not, a 

survey of department heads found that there is little belief that this 

decline will continue. An autoregressive f~nction of order one with 

an intercept was choosen in this case due to the higher r and r2 values 

than the values derived from the autoregressive function without an 

intercept. 
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TABLE 10 

HISTORICAL EXPENDITURE TOTALS OF ALL DEPARTMENTS SUMMARY 

(xl,OOO) 

In Nominal Dollars 

Materials Fixed and 
Personnel Contractual and Other Total 

Year Services Services Supplies Charges Expenditures 

70-71 18,066 3,756 901 153 23,285 

71-72 15,502 3,724 911 170 20,504 

72-73 17,085 3,646 998 161 22,255 

73-74 18,105 5,601 700 243 24,787 

74-75 18,814 5,546 716 258 25,365 

* ( 1. 5%) (12.4%) (-4.2%) (·15. 6%) (2.6%) 

In Real Dollars (1976=1.00) 

70-71 25,120 5,222 1,253 213 32,376 

71-72 20,669 4,965 1,215 227 27,339 

72-73 21,679 4,626 1,266 204 28,238 

73-74 21,200 6,532 816 283 28,910 

74-75 19,964 5,885 760 274 26,915 

* ( -1.1%) ( 1. 4%) ( -1.96%) (5.1%) (-0.4%) 

*figures in parentheses denote the average annual percentage increase 
or decrease in expenditures. 

Source: The City Manager's Adopted Budget from 1970 to 1976 
The Annual Financial Director's Report from 1970 to 1976 



TABLE 11 

ALL DEPARTMENT SUMMARY -- STATISTICAL 

R R-Sguared F-Ratio BETA T-Value -

0100 Mayor and Council .6659 .4435 1. 590 1.077 14.170 
0200 City Clerk Neq. Neg. ----- 1. 031 14.090 
0300 City Manager .2744 .0753 . 163 1.090 6.650 
0400 Finance Neg. Neg. ----- .950 6.740 
0500 Personnel .7310 .5344 2.300 l. l 00 14.420 
0600 Administrative Services .9481 .8989 17.780 l. 257 24.480 

~ 
0700 Planning and Zoning Neg. Neg. ----- 1.007 37.160 ~ 

0800 Public Works .5249 .2756 . 761 l. l 05 15.240 
0900 Parks and Recreation .7647 .5848 2. 817 l. l 00 14.940 
1000 Convention Center .8806 . 7754 6.905 l. 186 15.950 
1100 Police .8605 .7404 5.705 1.172 13.890 
1200 Fire .9081 .8246 9.400 l. l 07 29.070 
1300 Library Neg. Neg. ----- .991 11.380 
1400 Other Agencies Neg. Neg. ----- l. 018 4.312 
1500 Code Enforcement .9176 .8420 10.660 l. 140 24.950 
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Nondepartmental Categories of Expenditures 

The areas of expenditures examined in this section were derived 

by aggregating the Unclassified and Pensions sections of the Annual 

Financial Report. The City 1 s expenditures on two of its pension plans 

the Employees Retirement System and the Fire and Police Pension System 

were forecasted individually. In addition, the City 1 S contributions 

towards the Employees Hospitalization and Life Insurance Plan were also 

treated in the same manner. All other areas of expenditures or contri

butions made by the City within the Unclassified section were forecasted 

under the title of Miscellaneous Expenditures. 

Included in the Miscellaneous Expenditures category are the 

City 1 s contributions to schools and non-profit organizations. Also 

included in this category are the expenses incurred by the City for 

various governmental activities or functions. 

Greater accuracy and detail was achieved using the Annual 

Financial Report since actual past expenditures are listed in a compre

hensive breakdown. Whereas, the Adopted Budget breaks down the Unclass

ified Accounts into only three areas and lists only estimates of 

expenditures of each of these three areas. 

Since it is the desire of this report to be consistent with the 

format of the City ~1anager 1 s Adopted Budget, a set of forecasted figures 

for entire Unclassified Accounts is given in the end of this section. 

(See Table 12.) 

Of the City 1 s two pension plans, only the Fire and Police Pension 

System has been increasing in costs to the City by an average annual rate 

of 8.2%. The contributions made by the City for the Employees Retirement 

System and Social Security have been decreasing by 1.8% and 8.3% 



TABLE 12 

FORECASTS OF UNCLASSIFIED ACCOUNTS EXPENDITURES 

FROM FISCAL 1977 TO FISCAL 1981 

(In Thousands of Dollars) 

Inflation Rates 
Fiscal Year 1976 Dollars 4% 5% 6% 

EMPLOYEES HOSPITALIZATION 1977 1,012 1,052 1,063 1,073 
AND LIFE INSURANCE 1978 1,141 - -- 1,234 1,258 1,282 

1979 1,285 1,446 1,488 1,531 
1980 1,449 1,695 1,761 1,829 
1981 1,633 1,988 2,084 2,185 

EMPLOYEES RETIREMENT SYSTEM 1977 2,708 2,816 2,843 2,870 
1978 2,659 2,877 2,933 2,989 ~ 

0'1 

1979 2,611 2,938 3,024 3,110 
1980 2,564 3,000 ~ 3,118 3,236 
1981 2,518 3,067 3,213 3,369 

FIRE AND POLICE PENSION SYSTEM 1977 2,176 2,263 2,285 2,422 
1978 2,354 2,547 2,597 2,646 
1979 2,547 2,866 2,950 3,034 
1980 2,756 3,225 3,352 3,479 
1981 2,982 3,633 3,806 3,991 

MISCELLANEOUS EXPENDITURES 1977 690 718 725 732 
1978 584 632 645 657 
1979 495 557 573 590 
1980 419 491 510 529 
1981 355 432 453 474 

UNCLASSIFIED ACCOUNTS TOTAL 1977 6,632 6,897 6,964 7,030 
1978 6,785 7,341 7,483 7,626 
1979 6,985 7,858 8,089 8,319 
1980 7,235 8,465 8,797 9' 130 
1981 7,534 9 '177 9,614 10,081 
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respectively. This reflects the City's decreasing ratio of the number 

of Ci ty employees to the number of City fire and policemen. Expenditures 

on employee's hospitalization and life insurance has been increasing 

by an average of 12.7% per year, whereas miscellaneous costs have been 

decreas i ng by 15.3% per year. 

For completeness, it should be noted that the City's actuary, 

Nathaniel Gains of the George B. Buck Consulting Actuaries Inc., has 

forecasted the cost to the City for its various pension plans for the 

next five years. 
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Departmental Disaggregation 

The City of Miami Beach faces an annual average increase of 

10.3% in total departmental expenditures. This figure is based on 

the following facts: 

i) An increasing rise exists in the ratio of the 

number of vacant positions to the number of approved 

positions within a large portion of the City's fif

teen departments. (The ratios for the fiscal yea_rs 

1974, 1975 and 1976 are 55/1740, 136/1600 and 

243/1693 or approximately .0316, .085 and . 1435, 

respectively.) 

ii) An employee of age 30 or older can expect an annual 

salary increase of 3.5% for each remaining year of 

his working career. Thus, on average, any employee 

over 30 years of age can expect a compounded 18.7% 

salary increase every five years. 

Obviously the increasing trend in the ratio of the number of 

vacant to approved positions cannot continue indefinitely without a 

marked curtailment of City provided services. It would seem that since 

there is no shortage in the supply of labor in South Florida, these 

vacant positions are providing the necessary money to finance the 

required salary increases for city employees. 

The forecasts were made using the technique and assumptions 

stated in Chapter 3. Also, the r and r2 values for the aggregate 

of all department's categories ofexpenditures were listed in the 

previous section. Their corresponding annual percentage increase 

or decrease is presented below. 



CATEGORY 

Personnel Services 

Contracted Serv ices 

Materials & Supplies 

Fixed & Other Charges 
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Total for all Departments 

ANNUAL PERCENTAGE 
INCREASE OR DECREASE 

+9.0% 

+17.3% 

-0.5% 

+21 .9% 

10.3% 

As stated previously, each department•s expenditures were 

forecasted separately. A ranking of the City•s growth rate of expen

ditures is presented in Table 13 and a summary of the projected total 

expenditures by department from fiscal 1977 to 1981 is given in Table 

14. 

Following Table 14 are the individual forecast charts and 

·statistical tables for each of the City•s fifteen departments. 
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TABLE 13 

RANKING OF THE CITY 1 S DEPARTMENTS 

BY GROWTH RATE OF EXPENDITURES 

DeEartment Average Annual Percentage 

Number Name 

0600 Administrative Services 
1000 Convention Center 
1100 Police 
1500 Code Enforcement 
1200 Fire 
0900 Parks and Recreation 
0500 Personne 1 
0300 City Manager• s 
0100 ~~ayor and Counci 1 
0800 Public Works 
0200 City Clerk 
1400 Other Agencies 
1300 Library 
0700 Planning and Zoning 
0400 Finance 

TOTAL FOR ALL DEPARTMENTS 

Unclassified Accounts 
Employees Hospitalization and Life Ins. 
Employees Retirement System 
Fire and Police Pension System 
Socia 1 Security 
Miscellaneous Accounts 

Change 

25.7 

18.6 

17.2 
14.0 

10.1 

10.0 
10.0 

9.0 

8.0 

5.3 

3.0 

1.8 

0.9 

0.7 

-5.0 

10.3 

12.7 

-1.8 

8.2 

-8.3 
-15.3 



TABLE 14 

ESTIMATED DEPARTMENTAL OPERATING COSTS 

(In Thousands of Dollars) 

Fiscal Year 
1:977 1978 1979 1980 1981 

0100 Mayor and Council 167 180 195 211 227 
0200 City Clerk 300 309 319 328 339 
0300 City l~anager 712 778 850 928 1,013 
0400 Finance 511 486 461 438 416 
0500 Personne 1 213 234 257 283 312 Ul _, 

0600 Adrninistrative Services 979 1,231 1,547 1,945 2,445 

0700 Planning and Zoning 137 138 139 140 141 
0800 Public Works 7,913 8,333 8,774 9,240 9,729 

0900 Parks and Recreation 4,556 4,966 5,413 5,900 6,432 
1000 Convention Center 1,735 2,056 2,436 2,887 3,421 
1100 Police 7,647 8,963 10,505 12,311 14,429 

1200 Fire 3,078 3,404 3,765 4,164 4,605 

1300 Library 351 348 345 342 339 
1400 Other Agencies 527 536 546 556 566 

1500 Code Enforcement 378 431 491 560 638 

TOTAL FOR ALL DEPARTMENTS 29,22-9 . 32,400 36,051 40,240 45,060 



Personnel Services 

Contractual Services 

Materials and Supplies 

Fixed and Other Ch~rges 

Departmental Total 

• 23 

X 

X 

.1~ X 

FORECASTS OF MAYOR AND COUNCIL EXPENDITURES 

FROM FISCAL 1977 TO FISCAL 1981 

Fixed Fisca 1 
Fiscal Year 1!:>76 Dollars 

1977 98,115 
1978 102,039 
1979 106,121 
1980 110,366 
1981 114.780 

1977 30,691 
1978 34,681 
1979 39,190 
1980 44,285 
1981 50,042 

1977 2,181 
1978 2,945 
1979 3,975 
1980 5,367 
1981 7,245 

1977 31 ,698 
1978 33,916 
1979 36,290 
1980 38,831 
1981 41,549 

1977 167.531 
1978 180,~34 
1979 195,409 
1980 211,041 
1981 227 ,925 

• 

• 

• 
• 

X 

X 

-s -4 -3 -2 -1 2 3 4 

• 

5 



53 

FORECASTS OF CITY CLERK'S OFFICE EXPENDITURES 

FROM FISCAL 1977 TO FISCAL 1981 

Fixed Fiscal 
Fiscal Year 1976 Dollars 

Personnel Services 1977 274,550 
1978 284,434 
1979 294,674 
1980 305,282 
1981 316,272 

Contractual Services 1977 18,370 
1978 16,349 
1979 14' 551 
1980 12' 950 
1981 11 '526 

Materials and Supplies 1977 1 ,081 
1978 889 
1979 731 
1980 601 
1981 494 

Fixed and Other Charges 1977 2,470 
1978 2,888 
1979 3,376 
1980 3,946 
1981 4,613 

Oepartmer.tal Total 1977 300,181 
1978 309,486 
1979 319,080 
1980 328,972 
1981 339,170 

. J3 

• 
• 

• 
• 

X 

X 

X 

.27 X 

-s -4 . -3 -2 -1 2 3 4 

• 

5 



Personnel Services 

Contractual Services 

Materials and Supplies 

Fixed and Other Charges 

Departmental Total 

1.0 

X 

54 

FORECASTS OF CITY MANAGER'S DEPARTMENT EXPENDITURES 

FROM FISCAL 1977 TO FISCAL 1981 

Fixed Fiscal 
F1 $ca1 Year 1976 Dollars 

1977 595,493 
1978 650,874 
1979 711 ,405 
1980 777,566 
1981 849,879 

1977 63,572 
1978 62,745 
1979 61,930 
1980 61,125 
1981 60,330 

1977 4,772 
1978 4,486 
1979 4,217 
1980 3,964 
1981 3,726 

1977 26,525 
1978 28,116 
1979 29,803 
1980 31,592 
1981 33,487 

1977 712,988 
1978 778,583 
1979 850,212 
1980 928,432 
1981 1,013,847 

• 
• 

• 
• 

X 

·x 

X 

.37 X 

-s -4 -3 -2 -1 2 3 4 

• 

5 
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FORECASTS OF FINANCE DEPARTMENT EXPENDITURES 

FROM FISCAL 1977 TO FISCAL 1981 

Ffxe<l Ff sea 1 
Fiscal Year 1976 Dollars 

Personnel Services (assuming 1977 451,255 
decreasing staff siz~) 1978 428,693 

1979 407,258 
1980 386,895 
1981 367,550 

Contractual Services 1977 37,439 
1978 29,951 
1979 23,961 
1980 19,169 
1981 15,335 

Materials and Supplies 1977 2,330 
1978 1. 981 
1979 1,683 
1980 1 ,431 
1981 1,216 

Fixed and Other Charges 1977 5,889 
1978 6,125 
1979 6,370 
1980 6,625 
1981 6,890 

Departmental Total 1977 511 ,898 
1978 486,.303 
1979 461,988 
1980 438,889 
1981 416,944 

1-0 

• 
• 

• 
X 

X 

X 
X 

.54 X 

-s -4 -3 -2 -1 2 3 

• 
• 

4 5 



Personnel Services 

Contractual Services 

Materials and Supplies 

Fixed and Other Charges 

Deoartmental Total 

• 31 

.14 X 

56 

FORECASTS OF PERSONNEL DEPARTMENT EXPENDITURES 

FROM FISCAL 1977 TO FISCAL 19!1 

Fixed Fi sea 1 
F~scal Year 1976 Do 11 ars 

1977 184,033 
1978 200,596 
1979 218,649 
1980 238,328 
1981 259,777 

1977 6,940 
1978 7,079 
1979 6,412 
1980 6,540 
1981 6,671 

1977 1, 721 
1978 1,944 
1979 2,197 
1980 2,483 
1981 2,806 

1977 15.918 
1978 17,191 
1979 18,566 
1980 20,052 
1981 21,656 

1977 213,174 
1978 234,492 
1979 257,941 
1980 283,735 
1981 312·,108 

• 
• 

• 

X 

X 

X 

-s -4 -3 -2 -1 2 3 

• 
• 

4 5 
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FORECASTS OF DEPARTMENT OF ADMINrSTRATIVE SERVICES EXPENDITURES 

FROM FISCAL 1977 TO FISCAL 1981 

Fixed Fi sea 1 
Fiscal Year 1976 Dollars 

Personnel Services 1977 719,134 
1978 927,683 
1979 1,196,711 
1980 1,543,757 
1981 1,991,447 

Contractual Services 1977 172,223 
1978 190,995 
1979 211 ,813 
1980 234,901 
1981 260,505 

Materials and Supplies 1977 65,147 
1978 88,731 
1979 120,851 
1980 164,599 
1981 224,184 

Fixed and Other Charges 1977 21 '109 
1978 28,139 
1979 37,509 
1980 49,999 
1981 66,649 

Deoartmental Total 1977 979,501 
1978 1,231,23~ 
1979 1,547,659 
1980 1,945,408 
1981 2,445,377 

2 .. 4 • 

• 

• 

• 
• 

X 

X 

X 

X 

.45 X 

-s -4 -3 -2 -1 2 3 4 5 



Personnel Services 

Contractual Services 

Materials and Supplies 

Ffxed and Other Charges 

Departmental Total 

1.4 

.61 X 

-5 

58 

FORECASTS OF PlANNING DEPARTMENT EXPENDITURES 

FROM FISCAL 1977 TO FISCAL 1981 

Ffxed Fiscal 
Fiscal Year 1976 Dollars 

1977 112,815 
1978 110,671 
1979 108,568 
1980 106,506 
1981 104,482 

1977 11 ,311 
1978 13,008 . 
1979 . 14,959 
1980 17,203 
1981 19,784 

1977 993 
1978 963 
1979 933 
1980 904 
1981 876 

1977 7,275 
1978 6,787 
1979 6,333 
1980 5,908 
1981 5,512 

1977 137,560 
1978 138,523 
1979 139,492 
1980 140,469 
1981 141,452 

• 

• 

• 

• 
X 

X X X 

-4 -3 -2 -1 2 3 4 

• 

5 



Personnel Services 

Contractual Services 

l·!a teri a 1 s and Supplies 

Fixed and Other Charges 

Departmental Total 

9.7 

X 

.66 X 
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FORECASTS OF PUBLIC \~ORKS DEPARTI-IENT EXPENDITURES 

FROM FISCAL 1977 TO FISCAL 1981 

Fixed Fi sea 1 
Ffsca 1 Year 1976 Dollars 

1977 3,835,413 
1978 3,850,755 
1979 3,866,158 
1980 3,801,622 
1981 3,397,149 

1977 4,324,679 
1978 5,146,368 
1979 6, 124,177 
1980 7,287,771 
1981 8,672,447 

1977 197,911 
1978 171,985 
1979 149,455 
1980 129,876 
1931 112,862 

1977 13,73t 
1978 14 t 107 
1979 14,487 
1930 14,!J79 
1981 15 '280 

1977 7,913,846 
1978 8,333,2QO 
1979 8,774,943 
1980 9,240,015 
1981 9. 729.736 

• 

• 
• 

• 

X X 
X 

-s -4 -3 -2 -1 2 3 4 

• 

5 



Personnel Services 

Contractual Services 

Materials and Supplies 

Fixed and Other Charges 

Deoartmental Total 

6.4 

3.2 X 

-s 

60 

FORECASTS OF PARKS AND RECREATION DEPARTMENT EXPENDITURES 

FROM FISCAL 1977 TO FISCAL 1981 -

Fixed F.fscal 
Fiscal Year 1976 Dollars 

1977 3,909,833 
1978 4,328,185 
1979 4,791,301 
1980 5,303,970 
1981 5,871 ,495 

1977 426,544 
1978 404,364 
1979 333,337 
1980 363,403 
1981 344,506 

1977 162,587 
1978 168,114 
1979 173,830 
1980 179,741 
1981 185,852 

1977 17,497 
1978 20,822 
1979 24,778 
1980 29,486 
1981 35,088 

1977 4,556,645 
1978 4,966,743 
1979 5,413,750 
1980 5,900,987 
1981 6,432,076 

• 

• 

• 

• 

• 
X 

X 

)( 

X 

-4 -3 -2 -1 2 3 4 5 



Personnel Services 

Contractual Services 

Materials and Supplies 

Fixed and Other Charges 

Departmental Total 

3.4 

X 
.93 X 

-s -4 

61 

FORECASTS OF CONVENTION CENTER EXPENDITURES 

FROM FISCAL 1977 TO FISCAL 1981 

Ff xed ff sea 1 
Fiscal Year 1976 Dollars 

1977 949,523 
1978 1,139,428 
1979 1,367,313 
1980 1,640,776 
1981 1,968,931 

1977 660,406 
1978 766,071 
1979 888,642 
1980 1,030,825 
1981 1,195,756 

1977 71,268 
1978 80,106 
1979 90,039 
1980 101 ,203 
1981 113' 753 

1977 85,962 
1978 147,855 
1979 254,311 
1980 437,414 
1981 752,353 

1977 1,735,129 
1978 2,056,128 
1979 2,436,512 
1980 2,887,266 
1981 3,421,411 

• 

• 

• 

• 

X 
X 

X 

-3 -2 -1 2 3 4 5 



Personnel Services 

Contractual Services 

Materials and Supplies 

Fixed and Other Charges 

Departmental Total 

7.8 

X 

4.3 X 

FORECASTS OF POLICE DEPARTI~ENT EXPENDITURES 

FROM FISCAL 1977 TO FISCAL 1981 

Fixed F1 sea 1 
Fiscal Year 1976 Dollars 

1977 6,289,553 
1978 7,170,091 
1979 8,173,903 
1980 9,318,250 
1981 10,622,805 

1977 757,769 
1978 879,012 
1979 1,019,654 
1980 1,182,799 
1981 1,372,047 

1977 85,499 
1978 89,860 
1979 94,443 
1980 99,259 
1981 104 ,322 

1977 117,068 
1978 158,042 
1979 213,356 
1980 388,842 
1981 524,937 

1977 7,647,878 
1978 8,963,313 
1979 10,505,003 
1980 12,311,863 
1981 14,429,504 

• 

• 
• 

• 
X X 

X 

-5 -4 -3 -2 -1 2 3 4 

• 

5 



Personnel Services 

Contractual Services 

Materials and Supplies 

Fixed and Other Charges 

{assuming a 10~ annual 
increase) 

Departmental Total 

4.6 

2.2 X 

-s 

X 

-4 
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FORECASTS OF FIRE DEPARTMENT EXPENDITURES 

FROM FISCAL 1977 TO FISCAL 1981 

Fixed Fi sea 1 
Fiscal Year 1976 Dollars 

1977 2,859,289 
1978 3,165,233 
1979 3,503,913 
1980 3,878,831 
1981 4,293,866 

1977 115,214 
1978 107,610 
1979 100,507 
1980 93,874 
1981 87,678 

1977 42,357 
1978 46,974 
1979 52,094 
1980 57,772 
1981 64,070 

1977 3,710 
1978 4,081 
1979 4,489 
1980 4,938 
1981 5,432 

1977 3,078,206 
1978 3,404,496. 
1979 3,765,372 
1980 4,164,502 
1981 4,605,939 

• 

• 

• 

• 

X 
X 

X 

-3 -2 -t 2 3 4 

• 

5 



Personn@l Services 

Contractual Services 

Materials and Supplies 

Fixed and Other Charges 

Departmental Total 

.48 

X 

X 

.33 

64 

FORECASTS OF LIBRARY EXPENDITURES 

FROM FISCAL 1977 TO FISCAL 1981 

Fixed Fiscal 
Fiscal Year 1976 Dollars 

1977 300,649 
1978 299,146 
1979 297,650 
1980 296,162 
1981 294,681 

1977 43,001 
1978 40,249 
1979 37,673 
1980 ' 35,262 
1981 33,005 

1977 4,627 
1978 4,618 
1979 4,609 
1980 4,600 
1981 4,591 

1977 659 
1978 593 
1979 534 
1980 481 
1981 433 

1977 351,806 
1978 348 •. 640 
1979 345,502 
1980 342,392 
1981 339,311 

X 

• 
• 

• X 

X 
-s -4 -3 -2 -1 2 3 

• 
• 

4 5 



6.5 

FORECASTS OF EXPENDITURES OF DEPARTMENT 1400 -- OTHER AGENCIES 

FROM FISCAL 1977 TO FISCAL 1981 

Fhed F1scal 
Fiscal Year 1976 Dollars 

Personnel Services 1977 470,205 
1978 541,676 
1979 624,011 
1980 718,860 
1981 828,127 

Contractual Services 1977 111 ,388 
1978 111 ,388 
1979 111 ,388 
1980 111,388 
1981 111 ,388 

Materials and Supplies 1977 35,304 
1978 35,304 
1979 35,304 
1980 35,304 
1981 35,304 

F1xed and Other Charges 1977 8,545 
1978 8,852 
1979 9 '171 
1980 9,501 
1981 9,843 

Departmental Total 1977 527,452 
1978 536,946 
1979 546,611 
1980 556,450 
1981 566,466 

.77 • 
• 

• 
• 

• X 

X 

X 

.38 X 

-5 -4 -3 -2 -1 2 3 4 5 



Personnel Services 

Contractual Services 

~laterials and Supplies 

Fi xed and Other Charges 

Dep3rtmental Total 

. 64 

X 

.23 X 

-o -4 

66 

FORECASTS OF CODE ENFORCEMENT EXPENDITURES 

FROM FISCAL 1977 TO FISCAL 1981 

Ff sea 1 Year 1976 Dollars 

1977 347,983 
1978 397,745 
1979 454,622 
1980 519 ,633 
1981 593,941 

1977 13,389 
1978 11,314 
1979 9,560 
1980 8,079 
1981 6,826 

1977 3,607 
1978 3,990 
1979 4,413 
1980 4,880 
1981 5,398 

1977 4,522 
1978 5,449 
1979 6,565 
1980 7,911 
1981 9,533 

1977 378,336 
1978 431,303 
1979 491,685 
1980 560,521 
1981 638,994 

• 

• 

• 
X 

X 

X 

-3 -2 -1 2 3 

• 

• 

4 5 



CHAPTER 5 

SUMMARY AND CONCLUSION 

This thesis proposed to clarify and apply the current body of 

economic theory of the supply and demand for urban public services. 

Clarification was given as to the shape of the demand curve. Whereas, 

the proposition that cutbacks in s~pply implies a higher unit price due 

to an upward shift and movement along the supply function was verified. 

Also, it was shown that forecasting municipal expenditures from a 

small data base can yield meaningful results. 

J The demand for pub 1 i c services for the City of Miami Beach was 

analyzed using the wage rate as the price proxy and the number of 

employees per resident as the quantity/quality measure. It was shown 

that the causal factors for shifts in demand have remained relatively 

fixed over the period of this study. Thus, each historic pair of the 

then prevailing price and quantity/quality measures represent points on 

the same long run demand curve. Graphs 1 and 2, in Chapter III, showed 

a line fitted through each of these sets of points for the four largest 

departments within the City of Miami Beach. As e_xpected, each demand 

function has a negative slope. 

Hirsch's proposition that cutbacks in supply would result in an 

upward shift and leftward movement along a new supply function (see Page 

9) was verified in Chapter III. Since Miami Beach was forced to cutback 

services due to t he legal constraints on its tax rate, these cutbacks · 

were obtained through an attrition policy which resulted in a higher wage 

67 
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rate, i.e. an increase in unit cost (see Table 5, Page 20). 

Chapter III concludes with sections pertaining to the auto

regressive nature of the supply function and how this equation can be 

used with a small data base to forecast municipal expenditures. An 

auto-regressive function of order, one without an intercept, is argued 

to be most representative of the actual decision making process of 

estimating next year•s expenditures as a percentage increase or 

decrease from the current year. A small data base, when properly adjusted 

for consistency of data, was shown to yield meaningful results as long as 

the forecaster is cognizant of the uncertainty associated with the 

results. Chapter III concludes by stating, ..... modeling municipal 

expenditures can yield meaningful information, yet, the limitations which 

result from small sample size still must be kept in mind ... 
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