

































































































































































SYMBOL

NFIRE

TE

TER

TEA

TEC
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Table 4.2 - Continued

DEFINITION

Finance, Insurance and Real Estate

Employment

Services Employment

Governmental Employment

Palm Beach Unemployment Rate

Average Farm Earnings

Average Earnings
Average Earnings

Average Earnings
facturing

Average Earnings

Average Earnings
Utilities

Average Earnings
Average Earnings

Average Earnings
and Real Estate

Average Earnings

in

in

iin

in

in

in

in

in

in

Agricultural Services
Construction

Nondeductible Manu-

Durable Manufacturing

Transportation and

Wholesale Trade
Retail Trade

Finance, Insurance,

Services

Average Earnings in Government

Total Personal Income

Total Earnings

Total Earnings in Farm

Total Earnings in Agriculture Services

Total Earnings in Construction
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Table 4.2 - Continued

SYMBOL DEFINITION

TEy Total Earnings in Nondurable Manufacturing

TEp Total Earnings in Durable Manufacturing

TEp Total Earnings in Transportation and
Utilities

TEy, Total Earnings in Wholesale Trade

TER Total Earnings in Retail Trade

TEpIRE Total Earnings in Finance, Insurance, and

Real Estate

TEg Total Earnings in Services
TRg Total Earnings Government
55 Personal Contributions to Social Insurance
R Net Commuter Income

1 Dividends, Interest, and Rent

T Transfer Payments

t Time Trend

Note: 1. All monetary variables are in constant dollars.

2. U.S. variables will be written with a superscript
u.
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they may become more productive. This specification is
similar to that used by the authors in the previous chap-
ters.

The unemployment rate is expected to be negatively
related to employment and positively related to time. It is
positively related to time, as over time the labor force is
expected to grow and hence so will unemployment. It is
negatively related to employment as given a fixed labor
force increases in employment should lower unemployment.
This is similar to the specification of the model discussed
in the previous chapter except it excludes use of national
unemployment .

Glickman, Rubin and Erickson are also followed in terms
of specifying average local earnings as a function of aver-
age national earnings as presented in this model in the
earnings block. National earnings by industry is expected
to drive local earnings in a positive direction and the sign
on the unemployment rate is expected to be negative as
increases in unemployment reduce the ability to keep their
wages at the national level.

The last block determines personal income and its com-
ponents. The stochastic equations are very similar to those
encountered in the last chapter. The identities for total
earnings by industry are a product of two variables and must

be approximated using linear regression.
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OLS Estimation Results

The estimation results of ordinary least squares re-
gression are given in Table 4.3 - Table 4.6.

The results of Table 4.3 show that all signs from OLS
regression were as expected, with the exception of farm
which was made exogenous. Output in transportation and
public utilities and services were not expressed as func-
tions of the national variables either. In general the
goodness of fit measures show the data fit well and coeffi-
cients are broadly significant; yet there is also a general
problem of autocorrelation as indicated by the Durbin-Watson
and some problem of multicollinearity as some coefficients
are insignificant but the overall fit is good.

The employment equations in Table 4.4 also have ex-
pected signs but fit the data considerably better than those
of output with the exception of the equation for farm em-
ployment. The coefficients are significant and there is
less signs of autocorrelation or multicollinearity.

The equations for the average earnings do not fit as
well as those for employment and average earnings in farm
and agriculture are made exogenous (see Table 4.5). Satis-
factory signs on the unemployment rate were obtained in
three equations. However most equations had high R squared

values and no autocorrelation.
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TABLE 4.3

OLS ESTIMATION OF OUTPUT BLOCK

O = Qp +03 *0c *+0p+0p 0y +0r *Orre *9% * %
QF = exogenous
VARIABLE R? dw
Qa = .0041 Qp + .000012 Y - .015 .72 .91
(.0085) (.0000078) (.012)
Q¢ = .0047 Qg + .000026 Y - .12 .65 .69
(.0028) (.000022)  (.097)
Oy = .0010 Qy + .000020 Y - .073 .88 .83
(.0042) (.0000033) (.037)
Qp = .000082 QOF + .000067 Y + .074 «85 .49
(.00056) (.000101)  (.069)
Or - .000055 Y - .011 .99 1.66
(.0000013) (.0027)
B = .0016 Oy + .000014 Y - ,057 .97 .84
(.00033)" (.0000052) (.014)
Or = .0015 Qp + .000071 Y - ,037 .99 .81
(.00042) (.0000051) (.031)
Opirg = 00084 Qpipp + .00015 Y - ,062 .98 .66
(.0012) (.000035) (.045)
Qg = .00014 ¥ + ,021 .99 2.90
(.0000013) (.0027)
Q6 = .0015 Qg + .000036 Y - .093 .96 «57

(.00035) (.0000061) (.033)
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TABLE 4.4

OLS ESTIMATION OF EMPLOYMENT BLOCK

N =
* Npipe + Ng + Ng
VARIABLLE
Np = 8.140 + 1.83
(.82) (1l.46)
Ng = 51.80. + 6.81
(15.41 (1+35)
N = 187.90, = .24
A A
(15.0) (w33)
Nec = 95,30~ + «36
(7.89 (1.18)
Ny = 54.6 0y + 1.57
(6.554) (.42)
Np = 97.7 0y - .33t + 644.5
(10..7) (.11) (211.9)
Np = 58.67 Op - .061t + 119.9
(13.4) (.10) (199,7})
Ny = 61.90, + .0085
(5.02) (.43)

(10.0) (2.46)

+ N
NP+NF+NA+NC+NN+ND+NT+NW R

.88

.46

a 92

.92

.84

.94

.97

«92

«95

dw

»89

. 79

.91

.38

.60
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Table 4.4 - Continued

VARIABLE ’ R2 dw

N = 40.6 O - 9 45 .98  1.24

FIRE FIRE
(1.79) (6.3)

Ng = 115.5 Qg + 7.02 .99 .72
(3.32)°  (1.00)

Ng = 149.5 Qg + 1.50 .96 .94
(8.63) (1.37)

u = 2.36t - .19N - 4610.0 .80 2.12

(.40) (.039) (784.7)



Wp
Wi
VARIABLE

WC =

52

TABLE 4.5

OLS ESTIMATION OF AVERAGE EARNINGS BLOCK

exogenous
exogenous
R dw

1.67wg = .022u - 7.44 .70 1.35
(.32)" (.045) (3.08)
2.87 wg - 13.0 .68 2.29
(.54) (3.91)
1.85 wy - 6.42 .87 .83
(.20) (1.77)

.92 wp = .51 .66 2.28
(.18) (1.76)
1.15 wg - .026u - 1.02 «31 2.69
(.51) (.052)  (.45)

.83 wp + .89 .89 .49
(.08) (.39)
1.23 wpigg - -1lu - 1.53 81 1.04
(.28) (.043) (2.33)

.75 wg + 1.36 .15 .13
(.50) (3.10)

.91 wg - .093 .89 2.04

(.089) f=53)



¥ =

TE =

VARIABLE

TEg =

TER =

TEyN =

TEp =

TET =

TE =

TER =

TEpiRg =

53
TABLE 4.6

OLS ESTIMATION OF INCOME BLOCK

TE - SS + R + 11 + T

TEp + TEA + TEC + TEN + TED + TET + TEw
R2

10.26wp + 4.42Np - 45.87 .98
(+«39) (+26) (4.55)

1.61w, + 2.78N, - .072 .99
(.11) («11) (.41)

14.52w,~ + 7.88N~ - 115.4 +99
(1l.18) (s 22) (11.0)

4.71wy + 7.50Ny - 34.86 .99

(s 16) (.14) (1.07)

13.55w, + 9.84N, - 133.1 .99
(.48) (.099 (4.65)

5.03wp + 8.58Np - 42.60 .99

(.43) (.19) (3.0)

4.73w, + 8.78N, - 41.83 - 99
{«35) (.14) (3.5)

39.1wp + 4.86Np - 193.1 »99
§3:3) {-15) (20:5)

8.75w + 6.66N - 59.3 99

FIRE FIRE ¢
(1.47) (+29) {1L3.7]

dw

1.61

.94

« 61

« 18
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TABLE 4.6 - Continued

VARIABLE

TEg = 31.60wg + 6.0I1Ng - 188.2
(2.05) (.0717  (10.7)

TEg = 22.64wg + 5.19N; - 116.9
(1.48) (.083 (7.82)

ss = L.072TE - 25.6

(.0025) (2.77)

R = exogenous

Il = 556.30 - 341.5
(20.6) (36.7)

T = ,0046TY - 167.3

(.00023) (22.6)

«99

.98

.98

a7

dw

1.08

.66

.32
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Most of the equations in the income block are linear-

ized and fit the data very well. The equation for social
security, profits and transfer payments fit well yet are

rather simplified.

Corrections for Autocorrelation

A number of the equations in Tables 4.3-4.6 show
evidence of positive serial correlation in the disturbances.
When the Durbin-Watson statistic falls below an approximate
value of 1.5, this is evidence of the OLS regression having
the problem of autocorrelation. That is the disturbance
terms of successive periods are related. The consequence of
autocorrelation is that the Garros Markov theorem, namely
the BLUE-ness of the OLS estimators, no longer holds. 1In
particular the estimators are still linear, and unbiased but
are no longer best.

In addition two other consequences are very likely.
First, if a standard regression package is used to estimate
the standard errors the results will be exogenous because
the results assume there to be no autocorrelation. Second,
if the independent variables are positively autocorrelated
the fit of the estimated are as measured by the R2, will be
better than the true line.

The solution to autocorrelation is to use the method of

generalized leased squares which is an equivalent to
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transforming the data such that the disturbances are uncor-
related hence getting rid of the problem of autocorrelation.
The transformation in general takes the form of replacing
the dependent variable y, by yy - pyy-; and making similar
transformation to the independent variables (Gujarati). A
number of different procedures have been used to estimate p,
the best known is due to Cocrane-Orcutt 1952. The results
of applying the Cocrane-Orcutt method to the OLS estimation
are given in Tables 4.7-4.10.

Only results for equations with significant autocorre-
lation in the OLS case are reported.

The Cocrane-Orcutt results for output are given 1in
Table 4.7. Only one coefficient had its sign change. How-
ever the OLS estimate was not significant, and the new
estimate has the wrong sign. Most of the R? values in-
creased, and all the Durbin-Watsons increased. Overall the
correction for autocorrelation made little change to the OLS
results.

The Cocrane-Orcutt results for employment are given in
Table 4.8. These show that for N,, Nos Ngp, and Ng the R
increased and the Durbin-Watson increased in all cases.
Most of the regression slopes are of the same magnitude with
the Cocrane-Orcutt procedure.

Only five average earnings equations were run with the

Cocrane-Orcutt procedure and the results are given in Table
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Qa
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TABLE 4.7

AUTO ESTIMATION OF OUTPUT BLOCK

R2
-.00140% + .000027Y + .075 .61
(.0083)" (.0000075) (.02)
.00530¢ + .000051Y - .19 s 79
(.0022) (.000027) (.083)
0004807 + .000017Y - .017 .92
(.00033) (.0000054) (.03)
.000230QF + .000079Y + .032 .93
(.00035)  (.000015) (.051)
.000055Y - .012 .99
(.0000015) (.003)
.00140Y + .000019Y - .046 .98
(.000039) (.0000063) (.017)
.0018QF + .000072Y - .070 99
(.00039) (.0000062) (.03)
.00072Qp1gg + -00016Y - .069 .98
(.00097) (.000031) (.085)
.00130g + .000028Y - .051 .98

(.00038 (.0000084) (.038)

dw

1.5

«89



VARIABLE R2

Np = 5.940p + 10.81 .78
(13.56) (1.64)

Ny = 168.690, + .21 .94

58

TABLE 4.8

AUTO ESTIMATION OF EMPLOYMENT BLOCK

(21.50) (.53)

89.690, + 2.34 «97
(6.58) (2.08)

132.00p + 2.98 « 97
(20.4) (5.9)

39.97Q5 - 2.2 .98
(2.28)

dw
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TABLE 4.9

AUTO ESTIMATION OF AVERAGE EARNINGS BLOCK

VARIABLE R2

1.5W8 - .019u - 5.4 .68
(.38 (.052) (3.6)

=
)
]

wp = 1.59wp - 4.14 «91
(.245) (2.13)

wR = .85wp + .77 .94
(.11) (.52)
(2.89) (.045) (2.34)

wg = .959wg + .017 .80

(.33) (1.99)

dw




VARIABLE

TEC =

TEp =

TER =

TEpIRE

TEg =

60

TABLE 4.10

AUTO ESTIMATION OF INCOME BLOCK

14,.1W, +
° F
(1.5)

13.a3Ww +

(.63%

36,10 +
{3:1)

= 9.24Wp+

(1.13)

33.9ws +
* S
({2+6)

22. 7w~ +
(1.63

478.20Q0 -
(43.1)

g2
8.1N~ - 113.69 29
(.27 (13.5)
9.8N - 129.4 99
13? (6.33)
4.5N .99
{«173)
6.4N 99
FIRE *
352%
5+ 88Ne = 197.0 +99
(101 {13.:5)
5»13N-, = 115.3 +99
(.118 (84 7%)
181.2 «99
{95.5)

dw

«96

L5

.97
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4.9. Once again the correction for autocorrelation had
little effect. Finally, the results in Table 4.10 show
little effect from the correction of autocorrelation for the

income block.

Operation of the Model

The éperation of the econometric model is best
understood with reference to the diagram in Figure 4.l1. The
exogenous variables of the model are drawn with circles
around them at extreme ends of the figure. Beginning with
national output, QY, this variable affects local output, O.
The latter affects personal income, Y, through three
channels. First, O affects I which affects Y; second O
affects unemployment, N, which affects total earnings TE
which in turn affects Y. Third the affect of QO on N affects
u which affects local wages, w, which affects TE and in turn
Y.

The depiction of the model in Figure 4.1 shows some of
its weakness as a representation of the economy of Palm
Beach County. The first weakness is that tourism is not
taken into consideration. Second, the migration of retirees
into Palm Beach is not incorporated. Third, an increase in
wages, w, lends to an increase in local employment N by
increasing total earnings, personal income, and fiscal out-

put, which implies ever upward demand drive for labor.
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Figure 4.1. Operation of the Model.



CHAPTER V

SUMMARY, CONCLUSIONS, AND SUGGESTIONS

FOR FURTHER RESEARCH

Palm Beach County, along with Broward and Dade, is lo-
cated on the southeast coast of Florida which is often
called the Gold Coast Region. This thesis contains an
econometric model of Palm Beach County.

The thesis contains three major chapters. The first
major chapter, chapter two, contains an overview of the
county's economy. The location and physical characteristics
of the county are discussed in the first section and this is
followed by a description of the county population and level
of personal income. The population in Palm Beach was
576,863 in 1980 which represents an increase of 65.3 percent
from ten years earlier. Of these, 92.9 percent are consi-
dered urban. A striking characteristic of the county is the
high proportion aged 55 and over, 35.9 percent compared to
20.9 percent for the nation as a whole. The provision of
housing goods and services for these immigrating retirees is

an important economic activity in the county.
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In 1981 the population received a total of 8.1 billion
dollars of personal income which gave the county a higher
level of percapita income than for the nation as a whole.
Less than 50 percent of the income for the county is labor
income and this reflects the large elderly population.

The largest industries in the county are (in order)
services, manufacturing, trade, construction, and state and
local government. One reason for the large trade industry
is tourism.

Econometric models have been widely used to analyze
economic conditions at national and state levels, but
comparatively few have been constructed for metropolitan
regions. At the sub state level most analysis has been
undertaken with economic base and input-output models.
Economic base models provide a quick method for determining
the driving industries which propel the region's growth.
However they provide 1little detail on the industrial
composition and functional distribution of income. Input-
output models provide a more complete picture by examining
the interrelationships between industries. However, the
emphasis of input-output models is on industry interdepen-
dence and this is inappropriate for a service based final
demand oriented economy such as Palm Beach County. Addi-
tionally input output is static in nature in contrast to the

dynamic nature of econometric models. Given the strong
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growth that is characteristic of Palm Beach County, an
econometric model is more appropriate.

Chapter three describes three econometric models that
have been previously developed for different regions of the
country (Glickman 1977, Rubin and Erickson 1980, and
Duobinis 1981). The Glickman model contains blocks for
personal income, employment, wage rates, output, and unem-
ployment. In addition to these Rubin and Erickson have
blocks for productivity and unit labor costs.

The key features of the Duobinis model are as follows.
First, nonwage income is exogenous in the income block.

L}
Second, a distinction is made between the ith S manufactur-

1
ing industry's employment (Nmi) and the i®™"'S nonmanufactur-

ing industry's labor in worker hours (L Third, the

nile
employment equations are estimated as production functions
(3.166-3.179) rather than the inverse as in the other mod-
els. Fourth, wage rates are estimated from labor income
share equations and the latter are derived from the marginal
products (3.209-3.222). This implies that wages are entire-
ly determined in the local labor market in contrast to the
other models that based wages on the national market.
Finally, the output equations make local output a function
of national output and local consumption; national output is

in turn related as a demand function to national price level

and national consumption. Local and national consumption is
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estimated from an input-output table.

The Duobinis model can be criticized on several
grounds. First, the specification of the wage equations
should have as the primary determinant national wages, given
the high degree of labor mobility in the U.S. Second, the
specification of the national output equations is unneces-
sary since national output is exogenous to the region.
Third, the local consumption measures, derived from an
input-output table based on secondary data, are endogenous
to the model but the endogeneity is not recognized by the
author and will be difficult to model. Finally, the trans-
log production function is extremely complex and probably
represents a degree of sophistication that exceeds the accu-
racy of the data.

Chapter four presents the estimation and analysis of an
econometric model for the Palm Beach metropolitan area along
the lines of chapter three.

Data on Palm Beach income and employment variables were
available on a consistent basis from the U.S. Department of
Commerce 1983. These data distinguished among 11 industries
and referred to the years 1967-1981.

The model consists of four blocks. The first block,
the output block, contains 11 stochastic equations and one
identity. Each stochastic equation expresses output by

industry as a function of national demand (represented by
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national output) and local demand (represented by personal
income).

The second block, the employment block, contained 12
stochastic equations, 11 specified employment by industry
and the last specified the local unemployment rate. Employ-

ment by industry was represented as a function of 1local

output by industry and time, and the unemployment rate was

expressed as a function of time and local employment. Each

employment equation was an inverse production function or
supply equation where time represents a productivity mea-
sure. Average local earnings were related to average

national earnings in a third block, and the last block

determined personal income and its components.
The ordinary least squares estimation results were

generally significant in the signs and goodness of fit.

However many equations showed signs of positive serial
correlation of the disturbances. The Cocrane-Orcutt
procedure was applied to correct for the autocorrelation and
the results did not change substantially.

The exogenous variables of the model were national
levels of output, wages, and transfer payments. National
output affected local output and employment and hence total
earnings and personal income. National wage rates affected
local wage rates and hence personal income. National trans-

fer payments affected local transfer payments and hence
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personal income. The model had several conceptual weak-
nesses; these included the exclusion of explicit variables
for tourism and the migration of retirees and the failure to
allow increase in wages to discourage local employment.
Further analysis of the model needs to be undertaken and lag
structures need to be introduced. The correction of these
weaknesses and the pursuit of these weaknesses would be

useful topics for further research.
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