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FOREWORD

This project was performed for the Directorate of Military Con-
struction, Office of the Chief of Engineers (OCE), under Project
4A762720A896, "Environmental Quality for Construction and Operation of
Military Facilities," Task 01, “Environmental Quality Management for
Military Facilities," Work Unit 002, "Development of Environmental Tech-
nical Information System." Mr. V. Gottschalk, DAEN-MCE-D, was the OCE
Technical Monitor.

This research was made possible through the efforts of DOD person-
nel, consultants from Battelle Columbus Laboratories and the University
of Illinois, and scientists and engineers of the U.S. Army Construction
Engineering Research Laboratory (CERL).

Administrative support and counsel were provided by Dr. R. K. Jain,
Chief of the CERL Environmental Division. COL J. E. Hays is Commander
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THE RATIONAL THRESHOLD VALJE (RTV)
TECHNIQUE FOR THE EVALUATION OF
REGIONAL ECONOMIC IMPACTS

1 INTRODUCTION ;

Background

The passage of the National Environmental Policy Act (NEPA),! gen-
erated a renewed interest in the modeling ot environmental phenomena.
Many experts believed that models would solve the complex problems of
environmental analyses. However, these models have frequently fallen
short of their proponents' optimistic expectations. Often, this failure
can be related to the final interpretation of the model output. One of
the requirements of environmental impact analysis is determining the
significance of impacts. Model output alone cannot address this
requirement; some criterion or "yardstick" is first necessary.

CERL researchers involved in the development of the Economic Impact
Forecast System (EIFS)* identified this problem in the economics area.
Estimated changes in business volume, income, employment, etc., were
provided by the EIFS model, but no analysis tool for evaluating model
output was provided. This weakness especially created problems in the
economics area, where changes in business volume are often presented in
millions of dollars. To the user, these figures seem quite significant;
however, to the economist, their relationship to the local economy in
aggregate would be used to evaluate model output. The problem was per-
plexing and the model development, following a traditional scientific
path, had failed to address this aspect of user need. Therefore, it was
necessary to develop a systematic approach for determining a rational
threshold value (RTV) for economic and related social impacts.

Objective
The objective of this study was to develop an RTV technique or a

criterion for determining "significance" of impact for economic and
related social impacts resulting from Army military activities.

1 National Environmental Policy Act of 1969, 83 Stat. 852, 42 USC 4321

et seq. (January 1970).
* A computerized system which calculates the economic impacts on a
specific region of a new military project or action.




Approach

The requirements for adequate socioeconomic analysis were reviewed,
based on historical precedents and on the knowledge of civilian and DOD
scientists familiar with NEPA, economic impact analysis, and subsequent
court interpretations. Groups of socioeconomic elements were then con-
densed into a smaller number of "indicator" variables, based on sci-
entific prediction capabilities and the availability of sufficient data.
A method for conducting temporal analysis of the indicator variables was
developed, and a study of the effects of this technique on hypothetical
DOD actions was undertaken. This report summarizes the results of this
development and analysis.

Mode of Technology Transfer

The RTV technique has been incorporated into EIFS and DA Pam 200-2,
Eeonomie Impact Forecast System--Description and User Instructions,
will be revised accordingly.
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Change in
Change in
Change in

Impact on

2 IDENTIFICATION OF THE NECESSARY
ELEMENTS

Consultation with practicing regional economists, ecnvironmental
analysts, environmental lawyers, and DOD personnel produced the follow-
ing list of socioeconomic elements:

business volume
personal income
employment

local govermment revenues and expenditures

Changes in income and employment distribution

Impact on
[Impact on
Impact on
Ilmpact on
Change in
Change in
Change in

Resthetic

local housing

reqgional economic stability

local school systems

local government bond obligations
population

wel fare and dependence

social control

consideration.

This list of elements indicates those considerations which have
been controversial with respect to DOD problems? » * in the socioeconomic
area. Many are broadly defined and nebulous, while others are easily
defined and relatively easy to address. Subsequent sections of this
report define these individual elements, clarify their importance,
explain their military relevance, and otherwise indicate their meanings.

& “Breckinridge et al., vs Schlesinger," U.S. District Court, Eastern
District of Kentucky, No. 75-100 (October 31, 1975).
“McDowell vs Schlesinger,” U.S. District Court, Western District of
Missouri, Western Division, No. 75-CV-234-W-4 (June 19, 1975).
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Change in Business Volume

Business volume is an indication of a region's local aggregate
economic activity. As used in EIFS,* it is the total dollar flow of the
four major sectors of a local economy: the wholesale, retail, manu-
tacturing, and services sectors. As indicated previously, this number,
in terms of dollars, can be quite large. The 1972 business volume fig-
ures for some representative DA installation regions are as follows:

Counties in

Installation the Region 1972 Values
Fort Bragg, NC 10 $2,783,328,000
Fort Benning, GA 11 1,644 ,505,000
Fort Bliss, NM 4 1,490,959 ,000
Fort Campbell, KY 10 590,504,000
Fort Sam Houston, TX 8 3,075,644 ,000
Fort Monroe, VA 11 2,958,373,000
Fort Riley, KS 8 528,286,000

One could surmise quite accurately that a large change in military
activity would be required to affect the fiqures shown significantly.
Changes in total business voiume, although often large, should not be
viewed and evaluated in the absence of data which can effectively estab-
lish some perspective. The identified impact can be quite large, since
impacts are traced through the various sectors and the "multiplier"
effect is measured. However, this "multiplier" phenomenon is considered
in the definition of total business volume; hence, resultant changes,
put in perspective, can have remarkably small impacts on business volume
in the aggregate.

4

R. D. Webster, et al., The Eeonomie Impact Forecast System: Descrip-
tion and User Inetructions, Technical Report N-2/ADA027139 (Construc-
tion Engineering Research Laboratory [CERL1, June 1976).

12




Change in Total Personal Income

Income includes wages and salary income for work performed as an
employee during a specified time. Changes in income may result from
changes in the quantity of work performed or products sold, or from
changes in the price of labor. DOD activities affect personal income
through the direct addition or removal of income and through the
resulting secondary effects on DOD-dependent labor services. This
effect can be brought about by changes in the number of salaries or wage
earners as well as by the alteration of activity levels. For example,
the reduction in personal income at a facility could be effected through
either a reduction in the number of employees or a reduction in the
number of hours worked per employee.

Change in Employment

As in the case of income, the effects of DOD action on employment
can take two forms: (1) number of employees, or (2) work effort per
employee. Therefore, employment can be measured in two ways: (1)
number of employees, and (2) total employment in man-years. These two
measures are different, and conversion between the two systems is not
simple. The difference in the two concepts is significant, particularly
with respect to local controversy. In the latter case, an aggregation
occurs, allowing the consideration of both full-time and part-time
employees. Considering these various levels of definitions, it can
easily be seen that a reduction in 500 man-years of employment will not
culminate in 500 unemployed persons. The effects of DOD actions on
employment are similar to those of income. The direct impact produces
the total effect and can be viewed as a "multiplier" or “ripple" phenom-
enon.

Impact on Local Government Revenues and Expenditures

Revenues for the operation of local governmental functions will
normally fall into one or more of the following categories: property
taxes, sales taxes, income taxes, and state or Federal aid. The
importance of each revenue category is dependent on the county or munic-
ipal government selected. Real estate or property taxes are the most
commonly discussed method of providing revenues for local governments.
Normally, real property--land, housing, or businesses--is assessed, or
an appraisal of its value is performed. This appraisal is usually less
than the actual market value, the ratio being set by law in many cases.
The property tax rate is then applied to the assessed value, and the
appropriate taxes collected.

13




Federal facilities are exempt from local real property taxation.
This exemption can certainly be viewed as a reduction in the total tax
base ot the community. However, since no revenues are directly
received, the opening or closing of a facility has no impact on local
real property revenues.

Sales tax revenues are dependent on retail sales receipts.
Although the sales tax is often viewed as a state tax, the county or
municipal governments are rebated a certain portion of the sales tax
revenues for local governmental operation. Often, food items and simi-
lar necessities are exempted from sales tax collection. The operation
has a significant effect on sales tax revenues through the direct pur-
chases of taxable goods by employees and any portion of economic activ-
ity in the retail sales sector which can be taxed.

Income tax revenues are directly related to personal income. Local.
income taxes are sometimes added to Federal and state income taxes to
provide additional local revenues. DOD activities affect the income tax
category of revenues through the impact on total regional personal
income.

State and Federal aid provide additional revenues for local govern-
ments. Although much of this category is actually a rebate of taxes
originally collected locally, in many cases, the impact can be substan-
tial. Perhaps the most important DOD-related form of aid is the aid
given to schools to support the education of dependents of military
employees. Frequently, the support of education under this program can
be substantial. The removal of these funds can often have a severe
detrimental impact on the affected region. For this reason, programs to
insure the gradual reduction of support over time are available for
implementation.

Local governmental expenditures cover such services as schools,
utilities, and services. Schools are usually designed to accommodate a
specified number of students. Fluctuations in this level of activity
can be a severe problem. Utilities such as sewer, water, streets, and
lighting are often designed for a certain population level or activity
pattern. DOD-related changes can alter the designed load, and therefore
affect how efficiently these services are used. This lack of efficiency
can be a serious problem in instances where a large capital investment
has been made and the people necessary to pay for the investment through
use of its services are gone.

14




Changes in Income and Employment Distribution

Both income and employment can be measured in aggregate terms.
Although this method is much easier to implement when assessing impacts,
potential shorttalls can occur. In the aggregate form, no measure of
the distribution is available. Most of the employment or income distri-
bution may be contained in only a few sectors of a local region. This
implies a tremendeus dependence on these few sectors. An obvious exam-
ple is the agriculturally-based economy. As revenues in this sector
tfluctuate, service industries based on this sector also fluctuate. If
an economy were DOD~service oriented, those services would fluctuate
with installation activity fluctuations. Income distribution measured
according to percentage distribution can indicate, to some extent, the
region's stability.

Impact on Local Housing

A region's housing market is a good indicator of the area's
economic well-being. While increases in housing property value can be
attributed to both inflation and increased demand, the demand factor is
most susceptible to DOD-related activities. Both an increase in an
installation's construction activity and a greater number of personnel
living off base can increase the demand for housing. In the former
case, the demand is often of short duration, lasting only as the workers
reside in the area; in the latter case, the demand is long term only if
the additional personnel continue to reside in the community. Reduc-
tions in activity almost always affect the demand negatively. These
impacts may occur only in certain subregions of the community, or they
may be distributed throughout the community, depending on the distribu-
tion of atfected DOD personnel.

Impact on Regional Economic Stability

When a local economy is based primarily on a small number of
economic sectors, an unhealthy dependence on these sectors is estab-
lished. As the primary movers of the local economy, their business
cycles can dictate the condition of the regional economy. Diversity is
the key to eliminating these effects. If a 00D action eliminates one
principal sector (in many cases, the military sector itself), the elimi-
nation reduces the diversity and adversely affects the region's sta-
bility.

15




Impact on Local School Systems

Schools are a form of governmental service. The purely economic
ramifications of school impacts can be handled as an impact on the local
government's expenditure and revenue balance; however, the social rami-
fications can require a very different approach. DOD dependents may
differ to some degree from their peers in a local school system. These
differences may be attributable to their possible increased mobility,
different value systems, and different home environments (i.e., living
on base as opposed to the civilian off-base community). These social
ramifications required additional study.

Impact on Local Government Bond Obligations

Often, local communities will accept the "status quo" as a per-
manent situation. As a result, financial obligations in support of
schools, utilities, and other municipal projects are often easily
obtained. When this "status quo" is interrupted, as in the case of DOD
reductions, a heavy burden can be placed on the community which can
create a tremendous amount of controversy.

Change in Population

Population changes can have both social and economic ramifications.
Changes in the social strata because of the removal of people who com-
prise a large portion of a leadership element or because of changes in
local institutions or organizations are examples of social change
brought about by population change. Population changes often accompany
or trigger the impacts on local government (for example, impacts on
schools), and changes in property values.

Change in Welfare and Dependency

The welfare and dependency agencies assist individuals or families
who are temporarily unable to provide for themselves, such as the
unemployed. Agencies that provide such services are supported by local
and state taxation, grants from other governmental levels, and private
charitable organizations. Changes in DOD-related employment and income
directly affect the operation of these processes.

16




Change in Social Control

Social control includes such services as law enforcement, court
activities, and related actions. If the number of military and associ-
ated personnel increases, there will be a greater demand for social con-
trol services.

Aesthetic Considerations

The economic and social well-being of a region is often indicated
through somewhat nebulous aesthetic qualities. A region suffering
reductions in economic vitality is often characterized by vacant build-
ings, high unemployment, and other factors which tend to promote a bad
concept of the community to prospective businesses or residents. While
hard to define, the general atmosphere and aesthetic appearance of a
community are indicative of such a situation.

These elements represent those agreed upon by personnel familiar
with NEPA and recent controversial court actions related to DOD mission
changes and realignments. Consideration of these elements would insure
the proper environmental analysis of socioeconomic impacts connected
with DOD actions. Although closely related and mutually dependent,
these factors are all individually important when assessing the mag-
nitude of proposed DOD-related changes.

1/




3 IDENTIFICATION OF THE RTV TECHNIQUE

Basis for Development of Indicators

To assess the "significance" and derivation of rational threshold
values, the list of elements provided in Chapter 2 must be reduced to
insure that the RTV technique is an efficient tool. Assessment can be
based on the following considerations.

Predictive Capability of Existing Forecasting Techniques

Regional economics is, at first glance, a very quantitative sci-
ence. The overall accuracy of state-of-the-art forecasting techniques
1s still subject to controversy, even among prominent practitioners.
Elements used to evaluate predicted impacts should be chosen so as not
to imply an accuracy that is not available. Once an indicator variable
is selected, some assurance of the ability to estimate that variable is
essential. If no measurement can be assured, standards of evaluation
are not useful.

vailability of Data to Adequately Addrese

the Identifred Problem

Given that sufficient analysis procedures exist, the availability
of adequate data to drive the predictive system should also be assured.
The analysis or estimation of regional economic change can be divided
into three stages: data acquisition, impact estimation, and impact
evaluation. The RTV value itself can be used in the latter stages, and
many techniques can be chosen to address the middle stage; however, the
data acquisition stage is often the limiting factor. The best predic-
tive technique cannot be used if its data requirements are unreasonable.

sy , > L' " > T T .4
trve Coet of Effective Implementation

The three phases of economic analysis must be combined into one
systematic tool. The resource requirements of the total tool must be
Tow enough to insure that it can be used in daily operations. The cost
of its implementation is directly related to the data requirements, the
sophistication of the subsystems, and the number of indicator variables.

18




Selection of Preliminary Indicators

Following the establishment of these considerations as prime fac-
tors in developing the RTV system, elements were consolidated as shown
in Figure 1.

The development of the preliminary scheme shown was predicated
principally on the considerations of predictive capability, data avail-
ability, and relative cost.

Changes in business volume, employment, personal income, and popu-
lation are the indicators for these elements; however, population is
also an indicator for other significant impacts or elements, as shown in
Figure 1. The heavy dependence on population of these variables is
based principally on the role of a population shift in significantly
changing them. Any impacts on the four variables indicated (local gov-
ernment revenues and expenditures, local housing, local school systems,
and local bond obligations) would be accompanied and probably driven by
a population change. Other problems which might materialize without the
population change (for example, if employment were reduced) are still
addressed by remaining variables: welfare and dependency, social con-
trol, employment and income distribution, etc.

Analysis of Selected Indicators

After the elements or indicators were selected, a means of analyz-
ing them was required. Since some change in a DOD-related activity
would be the basis for using the RTV technique, a reasonable approach
seemed to be analyzing historical changes. An analysis, both in a tem-
poral and spatial sense would, to some extent, indicate a region's fluc-
tuating trends. Since temporal data is normally the series used for
this type of analysis, fluctuation of the variables over time was
selected as the analysis element.

Figure 2 generally indicates the type of analysis which can be
made. The curved line indicates the normal type of growth which can be
seen on the majority of plots for any community. As shown, a straight
Tine can be drawn between the final and starting points of the growth
curve. This has an averaging effect and tends to indicate very clearly
the type of fluctuation exhibited by the community under study. Figure
3 is an additional visualization of the fluctuation. Deviations {rom
the average are plotted. For example, if a growth of 3 percent were
shown in a time interval, and the average rate were 5 percent, a nega-
tive 2 percent would be plotted. If a growth rate in excess of the
average were shown, a positive deviation would be indicated. The con-
cept is simply based on the creation of a "yardstick" against which a
specified change may be compared, thus establishing some perspective.

19




Indicators

Change in Business Volume
Change in Personal Income
Change in Employment

Change in Population

Change in Social Control
Aesthetic Considerations

Changes in Income and Employ-
ment Distribution

Impact on Regional Economic
Stability

Elements

Change in Business Volume
Change in Personal Income
Change in Employment

Change in Population

Impact on Local Government
Revenues and Expenditures

Impact on Local Housing
Impact an Local School Systems

Impact on Local Government
Bond Obligations

Change in Welfare and
Dependency

Figure 1. Resultant preliminary indicators.
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GROWTH AT GREATER THAN THE AVERAGE
GROWTH RATE

ACTUAL GROWTH

GROWTH AT LESS THAN THE AVERAGE
~*— GROWTH RATE

AVERAGE LINEAR GROWTH

L 1 1 = o [ 1 /| | |

1970 TIME 175 1977

Figure 2. Analysis of variable X.

| o

Figure 3. Yearly percentage deviation in variable X.
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Inflationary trends must be considered in cases where dollar values
are used. Otherwise, a bias in favor of growth would be developed and
the resultant trend would not represent the true fluctuation. To adjust
for inflation of the dollar values, the Consumer Price Index (CPIl) was
used tor the appropriate years, and all dollar values were adjusted to
1967 equivalents. (1967 is normally used as a base year; since the
threshold values will eventually become percentages, the results are the
same, regardless of the base year used.)

After the indicators and an approach were selected, existing data
sources were reviewed. The source selected was the Bureau of Economic
Analysis (BEA) data series which covers income, employment, and popu-
lation. Figures 4 and 5 indicate the type of data available from this
source.

BEA data is available for the income, employment, and population
variables. No good source with an adequate time series for business
volume was found, so some indication of the fluctuation in business
volume was necessary. The breakdown of personal income shown in
Figure 4 seemed the most promising. The "nonfarm" category of total
personal income was selected as a measure of business volume fluctu-
ation. This is based on the fact that a reduction in business
volume would tend to affect total personal income directly. Although
over adjustments could be made in a business to account for business
slumps, such as inventory reduction, the income picture would most
likeiy be affected. At worst, the historical fluctuation exhibited
would be less than that found in a "true" business volume measure.
Therefore, the resultant analysis would probably be conservative.

Case Studies for Selected Regions

Pursuing this avenue of investigation, data were obtained which
indicate historical flexibility in relation to specific economic fac-
tors. For example purposes, selected data elements are presented and
analyzed on the following arbitrary regional areas (some areas reflect
those recently addressed or impacted by DOD action):

e Middlesex County, NJ Madison County, KY

e Lubbock County, TX Montgomery County, KY

e Talledega County, AL Scott County, KY

e Washington, DC, SMSA e Fort Monmouth, NJ

® Lexington-Bluegrass Army Depot Monmouth County, NJ
Bourbon County, KY Middlesex County, NJ
Clark County, KY Ocean County, NJ

Fayette County, KY
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e Fort Wolters, TX Johnson County, TX

Collin County, TX Kaufman County, TX
Dallas County, TX Palo Pinto County, TX
Denton County, TX Parker County, TX
E11is County, TX Rockwell County, TX
Eastland County, TX Stephens, County, TX
Erath County, TX Tarrent County, TX

Hood County, TX

The tentative results of these studies are shown in Tabies 1
through 16 and Figures 6 through 21. Not all factors are plotted, but
trends are indicated. Before reviewing the tiqures, the following addi-
tional explanations should be noted:

1. The average yearly rate of change is shown as a percentage
based on the last year of record.

2. The maximum fiuctuations are also shown as percentages, which
are calculated by dividing the deviation by the element's value for the
first year of the time interval.

The calculations used to produce the curves are self-explanatory.
Dollar values were adjusted, using Wholesale and Consumer Price Indices
to correct for inflationary trends. The resulting figures are 1967 dol-
lars. Since percentages are obtained for thresholds, using the base
year should not affect using ghe thresholds to evaluate project impact.

The case studies, although few in number, imply two principal con-
clusions:

1. The "natural" or historical fluctuations in the plotted
economic elements indicate that regions differ both in cycle and in mag-
nitude of fluctuation. Hence, any attempt to use a "national"
percentage figure for a specific community could be misleading and would
be subject to court challenges; however, using the data available for a
specific region, it would be easy to defend threshold values which are
region-specific.

2. There are some problems with data availability for a time suf-
ficient to adequately address the problem. This is particularly true
for investigating employment trends; however, a "band" of acceptable
impact levels can be derived, hased on available information. This
would be conservative, in that the range would be smaller than if the
curves were allowed to reach the optimum level on either the positive or
the negative scale. Extending the curves in either direction would
result in a wider range, and hence higher absolute thresholds.
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Year

Table 1

Employment Trends, Middlesex Co., NJ

1 2 3 4
Change in Average Deviation
Employment Employment Yearly Change From Average
(x 10%) (x 10%) (x 10%) (x 10%)

(Col 2 minus Col 3)

b/
o8
09
/0
/1

/2

YEARLY DEVIATION (see Table 1)
[l|03]

205.1 8.4
211.0 b.5 -1.9
218.4 6.8 -1.6
221.4 9.0 .0
230.0 2.6 -5.8
238.7 8.7 0.3
255.5 16.8 8.4
X
(8.4/238.7) HiKd
+35 %

or

6 |-

4

2k
1 PN 1 oy L 3

84 x 0™ (3.28 %)
* ————
67 68 /69\ T 71 T2 AVG, OF COL. 1
-2
-4 * years indicate start of
interval time period
-2.55 %
-5.8/2274=255%,

Figure 6. Deviation in average yearly growth rate
employment for Middlesex Co., NJ.
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Table 2

Personal Income Trends, Middlesex Co., NJ

Year Personal Income Adjus ted Change Average Deviation
($108) to 1967 Dollars  ($10°) Yearly Change From Yearly
Change
65 1619 1712 108.63
mr——— G4
66 1756 1806 -14.63
—_— 122
67 1928 1928 13.37
—— 109
68 2123 2037 .37
e 129
69 2378 2166 20.37
i 80
70 2623 2255 -19.63
— 92
| 71 2847 2347 -16.63
; 141
3 72 3118 2488 32.37
| 93 +
! 73 3435 2581 -15.63
+1.84%
40T
ha 30}
T
§ 2o}
x
5
0
S ~ i
gu>
€S L $102.68x10%(3.96%)
Q
~
X -0F L
S * years indicate start o
g interval time period
20k
Figure 7. Deviation in average yearly growth rate in personal income

(adjusted to 1967 dollars), Middlesex Co., NJ.
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Table 3

Employment Trends, Lubbock Co., TX

Change in Average Deviation
Year Employment Employment Yearly Change from Average
(x 103) (x 103) (x 103) Yearly Change
1967 68.9 1.525
.8 -.725
1968 69.7
2.3 +.775
1969 72.0
1.5 -.025
1970 3.5
1.5 -.025
1971 75.0 :

(x103)

1.525 x 10°(2.03%)

AVERAGE YEARLY DEVIATION

T years indicate start of interval
-/ time period

Figure 8. Deviation from average yearly growth rate of
employment, Lubbock Co., TX.
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Table 4

Personal Income Trends, Lubbock Co., TX

Adjusted to Change Average Deviation
Year Personal Income 1967 Dollars ($106) Yearly From Yearly
: Change Change
1965 446 .4 472.2 14.52
17.10 2.58
1966 475.6 489.3
8.8 5,72
1967 498.1 498.1
12.2 -2.32
1968 531.6 510.3
13.8 - .72
1969 §75.3 524.1
29.05 14 .53
1970 643.2 §53.15
6.18 -8.34
1971 678.8 559.33
b
+2.77%
‘0\ 12
N
=
8...
i
g
8 I
i | 1 It "
3 - g =S e B14.52 x 10° (2.60 %)
S
W r
S
~ -8k * years indicate start of
§ -1.52% interval time period
S
-12F
_16-
Figure 9. Deviation in average yearly growth rate in personal income

(adjusted to 1967 dollars), Lubbock Co., TX.
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Table

5

Personal Income Trends, Talladega Co., AL

Adjusted to Change Average Deviation
Year Personal Income 1967 Dollars ($109) Yearly From Yearly
Change Change
1965 116.2 122.9 4,97
9.6 4,63
1966 128.8 132.5
12.6 7.63
1967 145.1 145.1
4.0 -.97
1968 155.4 149.1
3.6 -1.37
1969 167.7 e.?
-3.5 -8.47
1970 173.5 149.2
3.5 -1.47
197 185.4 152.7
‘0\
b
-
'~
g
e L . 4.97 x/ 25%
§ e $4.97 x109(3.25%)
D
W
~
3
Y
§ -6 * years indicate start of
interval time period
-8k /554%
Figure 10. Deviation in average yearly growth rate in personal income

(adjusted to 1967 dollars), Talladega Co., AL.




Table 6

Personal Income Trends, Washington, DC, SMSA

: Adjusted to Change Average Deviation
i Year Personal Income 1967 Dollars ($106) Yearly From Yearly
% Change Change
F :
1965 9000 9520 650.5 -119.5
531
1966 9768 10051 -128.5
522
1967 10573 10573 46.5
697
1968 11743 11270 -80.5
570
1969 13000 11840 89.5
: 740
= 1970 14630 12580 57.5
' 593
1971 15979 13173 363.5
1014
1972 17776 14187 -113.5
537
1973 19598 14724
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100 +

o

\ $652.13x10% (4.42)

o

e-1.0%
-200
-300 }
-400
3 e s 1 1 1 ik L
65 66 67 68 69 70 7/ 72 73
Figure 11. Deviation from average yearly growth rate in personal income

(adjusted to 1967 dollars), Washington, DC, SMSA.
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