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CHAPTER I

INTRODUCTION

Statement Of The _Prpbl~~
Throughout his tory , man desired to predict  the

future. Many decisions would have been changed if man

could have forecasted fu ture events w i th  greater  certainty .

Recently,  man ’ s abil i ty to predict  what e f f ec t  present

decisions will have on future actions has inei’e;ised signifi-

cantly with the use of computers. Models have been devised

to forecast the outcomes of propo sed decisions : : t i . . i  to :tn swc1’

perplexing problems.

Our government is iritereat s ’d in  t’e~~ i n i t o ’  i ts : iL ’i l i ty

to predict the impact of Federal ac t ions  ( I S ) .  The N a t i o n a l

Environmental Policy Act ( N E P A ) ,  passed in 1Os~~, i ’equi  r ev

submission of an Environmental Impact S t a te m en t .  Ol1C ) ~

all Federal agencies for  all “ ma j o r Fede ral a ct i on : ;  signi 11-

cantl~j  a f fec ting the quality of the human envi ronment

/ 10:17. The Courts  have def ined a ma jo r  Federal a c t i o n

as “one that requires substantial p lanning,  t ime , 1’ c s o t l r c e :, ,

or expenditures /~ i :2!7.” They have also s t a t e d  ‘tha t,

a fede ral action “ sign i f i c a n t ly  : i t ’ l’ec L ill’

the qual i ty  of the human environment” is one tha t.
has an important or meaningful  e f f ec t  d i rect ly  or
indirect ly,  upon any of the many facets of man ’ s
environment /21 : 217.

1

I
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The NEPA requirements necessita te a review of  the

physical , biological , and cultural environments. Quantifi-

cations of impacts in the physical and biological environ-

ments are more specific and precise than quantification s of

impacts in the cultural environment. For example , it is

easier to measure the particulate emissions from ;i factory

than it is to measure the full extent c i ’ the socioeconomic

impact of a personnel change upon a local community . The

socioeconomic aspect of these action s generally rece ives

- i 
the most interest locally because of the perce ived pot ential

effects it has on the economic viability and stabil i ty ot ’

the area (18).

Government agencies are continually trying to

increase their proficiency in predicting and quan t i f ying

all categories of future impact caused by federal actions .

Computer models are being devised to more accurately measure

socioeconomic changes upon the community . W .t h i n  the

Department of Defense (DOD), the A rmy has developed an

Economic Impact Forecast System (EIFS) model. The p resen t

EIFS model is fast , efficient, and comprehensive , but less

accurate than desired (19*10). The accuracy is reduced

because of the subjective underlying assumptions about the

geographic region of assessment (10). The region of impact

is presently identified as any county located with in a 30

mile radius of the DOD installation as identif ied on

Figure 1. Even counties that have only a small portion

2
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Counties Within a ‘30 Mile Radius of Base
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of t he it’ area wi t h i n  the ~C m i l e  rod I u s  .u’e r en a l  d~ red in

the ii’ en t.i r e t  v . Thi a area should be rcdel ’iue i t o  more

speci~’ical ly and accurately iden t i fy  an ar ea ci ’ measurable

impact .  The impact on the ent ire  county should  not be the

- ;  onl y c o n s id er at i o n ; ra ther the impact upon individual

ci t i es,  t own s ,  or pep u la  tion cen t  era should be the c r i t ical

a ssessme:: t ( 5 ) .  Thu s , the prob lem for r esearch is to r o d e—

~‘ine the geo~;raph ic region of assessment for soc ioeconomic

impac ts .

Sett inj ~~~~U 1’ The Problem

~EFA • All federa l agencies  plannin~’: or pe r fo rming  m aj or

ac t -ions  are required by NEPA to s u bm i t  an Environmenta.l

Impact Statement (EI S)  to the Council on Environmental

Qu a l i t y  ( C E Q ) .  The CEQ was e st a b l i s h e d  by Ti tl e 11 of NEPA

to prc v Lie guideline s fo r  the pr ep ar at ion  of EIS’ s. In

,\~~~u a t . , 1Q7 ’~, the t c .fl owing  e ight  basic points  were ident i—

lied by the CEQ as necessary components c i ’ all impact

statements ( 7 :  ~ - 1) :

1. A descript ion of the proposed action , a
statement of its purpose , and a description of the
environmental s e t t i n g  of the project

C. The r e la ti o n s h i p  of the proposed act ion to
1 a n d — u s e  pla ns , pci 1..’ ies , and controls  Cor the
afl’ected area

4
3. The p r ob a b l e  impact of the proposed act ion

on the environment

Al t .crna t I ye s  to the proposed a c t i o n ,
i.n c l ud in ;~ those not - w i t h i n  the c x i  st i n g  author i ty
o F’ the r e sp on sib l e :igenc~v

4 
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5. Any pro bable adverse enviroiu~~nt a l e f f e c t s
that cannot he avoided , and , separately, how avoid-
abl e pa r ts  wi l l  be mitigated

6. Th e r e l a t i o n s h i p  between local short-  t e r m
4 uses of man ’ a environment :~nc~ the maintenance and

enhancement of long- term pro du c t iv i ty

7. Any irreversible and i r r e t r i evab le  commit -
• ments of r e source s  (including natural and cultural

as  well  as li~bor and ma t e ri a l s)

~, An i n d i c a t i o n  of what other in terests  and
ec f l sL de rat iofls  of Federal pol icy  are thought to
of f se t  the adver se environmental e f fec ts  ident i f ied .

application of NEPI\. The Air Force designated the Director

01’ Civil Engineering as the Air Staff office of primary

r e spons ib i l i t y  for all environmental protect ion actions

( ;  3:~.) .  ~a ,~or General  Robert  C. Thompson,  Director  of

:‘t ~~ineer ing and ~ei’vices , I t e a L i c u ar t e r s  H C A F ,  s t a  ~ed t i e

c il o w in g  in a p o l i c y  le t ter :

The idenl . i  f i ca t i o n  and development  0 1 ’ method s
an d proc edur es w h i ch  w ill insure  that p resen t ly
unquantif l ed environmental amenities and va lues
may be given appropriate considera t ion in dec~i a les-
making ~ lor ig  wi th  economic and technical considera—
tionc / n : 1~~.

Fol lowin g  the ~~~ guidelines,  the ~rmed Services  ol’

the Departmen t of Defense wrote manuals  and regulations to

support the intent of ~ L~PA.  Air  Force Regulation 1°-i

provide s Air  Force personnel with di rect ions  for implemen-

ta tion of r e qu i r e d  I’d~h\ ac t ions  (13:1 ) . AFR 10 — ? ,  Environ-

mental A sae~~sment s ai tu  ~3tatomontc ,  requires  that . environ—

mental consequ ences of any proposed ac t ion  be as~ e~~~ed at

the earliest p:’a c  t icabic  stage in  the d e c i s i o n — m a k i n g 5
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proces s (11 : 1) .  The A ii’ k ’o i c e  Civ  i t  Engineering Cer it ex

(AFCEC ) at Tyndall Air Force base , Florida , has an Environ-

mental Planning Directorate to serve as the functional

manager for Air Force—wide environmental impact assessments

( I) .

The interpretat ion 01’ N~~PA has been expanded to 
•

include not only m aj o r  i ’cderal  act ions  sign i f i c a n t l y

af fec t ing  the qual i ty of human environment,  but al so any

controversial ac t ions  being taken by the Government.  The

DOD defined controversial issues as having “real , potential ,

or proposed adverse environmental consequences /~~:67. ” For

this reason many “significant impacts have been associated

only with social or economic consequences of some installa-

tion reduction of personnel /87.” Even in those areas where

the draft EIS’s showed little evidence of significant

adverse physical environmental impacts associated with a

major federal action , E1S’s were required to show potential

social and economic consequences of the personnel changes

(8).

After several years of experience in writing EIS’s.

socioeconomic impact prediction surfaced as the most criti-

cal aspect of ETS preparation. As identified in a report

by Dr. Lynch in Apr i l  ~969 for the Department of the Air

Force:

The key to evaluating the impact ot ’ ba se
closure s on local communities is the recognition
that cities with nearby bases have a demonstrably

0
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higher  r at io  0 1 sorv I c e  or suppor t— an ( ‘n tu d enp i oy—
ment • . . than other eommui i i t ~ es ol ’ co m p a r a b l e
size wi thou t  nearby m i l i t a r y  bases / 1~ : 30Q7.

Dr. Lynch ( L ~: 305) emphasized the need to determine the

employment changes in the support services in order to

determine the impact  of a m i l it a ry  i n s t a ll at i o n  upon local

communi t i es  (6 :6 ) .

Personnel wri t ing  EI S ’ s had d i f f i c u l t y  in preuic t ing

the socioeconomic impacts objectively and accurately. Cog-

niz ant of this shortcoming in the DOD impact assessment

process, the Department of Defense tasked the Army Con-

st~~ction ~~gineering Research Laboratory (CERL) to resolve

-
~ 

- the inability to measure socioeconomic impacts in local

communities ( 18).

Developing a Model. The Department of tia Army (DA )

¶ responded to their tasking by d evising a modei in the

following manner:

A model to satisfy the neca for  economic ana l -
yses was t ’irat developed when CERL ~ci ent i~~~s ceg~.n
‘to prepare EL S ’ s for DA activi ties. Sixty-four DA
installations that were representative of different —

types of facilities (urban and rural , northern anu
southern , eastern and western , large and small , et c . )
were selected. The model incorporated existing
census data and well—established economic t echn i ques ,
arid was flexibl e and easy to use /20:77.

The Economic Impact Forecast System (EIES ) was

created to address socioeconom c changes caused by military ,

specifically Department of the A rmy , programs (20:7). The

system is designated to point out ear ly  in the decision-

making process any severe problems or sl crtco :.lingc in DOD

7
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proposals concerning what impact an action might have on

the area. If the problems are severe , alternative plans

could be considered. If no significant impact is shown ,

adequate Environmental Impact A ssessment (ETA ) documenta-

tion would be available (20:7).

When first deciding upon the required characteris-

tics of the EIFS data base , the CERL scientists looked for

a national data bank that was consistently formated , fre-

quently revised, and easily acquired. Census information

was a natural choice because it possesses all of these

characteristics. EIFS receive s socioeconomic data from the

Bureau of The Census, the Bureau of Economic Analysis, and

other government sources to forecast potential economic

impact (19:15). EIFS “is intended to estimate the orders

of magnitude of ec-nomic impact, not to provide exact

values L’t9:157.” These orders of magnitude are identified

by the categories insignificant, significant, or substan-

tial (19:20) which indicate the economic stresses p ’ aced

on the community as a result of the change . The initial

data base for the EIFS model was subjectively broken down

to the basic operating level of counties (or parishes, or

municipos in Puerto Rico , or independent cities) (18).

Most of the data base came directly from census data tapes

organized at the county level , which the Bureau of the

Census defines as the “primary politi cal and administrative

divisions of States /12:267.”

8 
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It is important to not e  that  “the Censu~ Bureau

p roduced f ive  kinds  o ~ maps for the I ~~‘o c~ nsw . ~he:/ x c

the ~‘etropoli tan C~:ip S~~n i e s , county map s,  p~ tc ~ maps ,  cuaxi ~y

subdivis i on maps, and ~nae t o u t l i n e  maps , 1~ :1~’—~ ~7. “ These

maps are important because all censu s data  was aggreg:~~~~i at

each ol’ these f i v e  levels .  Since the maps are  1 i s~ ed Th

decreasing order of size , the sua , ect i vo  de c isi o n  to use

count y level data resulted in use oi ’ the second lar ge s t

ge ographic size of dat a aggregat ion .

Basically, R u ’S  is an oxport -  base mode l  thu t- uses

locat ion  c u ot i en t  techniques to provide  qu an ~ ~t a t i \’e esti-

ma tes o -t he econ omic  ~mpa c 1 e ~~a pr oposed m a jo r  I edera l

ac t i o n 20: ~. u ‘t • FT ~ es t. ~ma t cc he ru -ac t  t h~ t ~ha ngt  s fl

x ’e’deral exro2:d : ~ur~-s w :i L i v ~- i, ‘l ecal  Th . I n c .  .‘e c,  ~ cu 5~ —

hc l lc , an d  v e x ’n t R t 1 ~,c  in t h e  am a~ o~’ c n i i e  :nen ~- ,  pe r c a n .  1

iacome , t o l ; l  i - a _ -n i c s c  v o i u r. c , h o u s i ng  r e v e nu e s ,  h ou s in  a~~i

bu s L i l e s s  i n ve s t  ‘an t s , -~~~~ m rov ’ :’ c n t  e~~-c uses  /~a) :

The “~‘Lance ’ Ct~’.n n o s  an’ given  i n  i ’el~~t i c ~a h i ~ ~e

t h e  ‘ ‘ Pa ccl m c ” f i in re s . The a’ e ntagt ’ s c lia nge in  a

bu ci Ia ’ ss volume , pers ona ~ inc o m e  , sal t-mp leymen t. impi  y t i e

rc a t . ye mu ~ ri t n  des o i’ ~ mnc c an~o :~~~‘, the v~ r I c us  al te n a  ye s

The RI :“S mode l  uses the indirect est i m a t i o n  t e c h —

na~ues concerning export industries—-industries that export

products outside the region 01’ assessment. “The central

assumption of the in d i r e c t  techn l.que is tha t a f i x e d

0
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relationship e x i s t s  between the export I n du st i r e s  n a

reg ion and t h e  o thei’ local bus i lie 5505 /.‘o : 1~ . “ The :‘o t o re

an export ~nau t ry JIl 1oe i sd - it o  d a~ d a c he m i ce  ill t 5

employment shown t o  hav e  an e f f ec t -  ~‘I1 the t o t a l  local

ec onomy . I t i ~niport an t to  no to t h a t  l i i  i s  e t ’fec  t c m’ each

individual s i t u,  ion is  ocinpu l e d , ‘cs mm .l t i l l , ” ~fl a sing i 0

m nt - e rmediat e  n u m e ri c a l  v a r i i a  o t ha I is cal ~ed the mul t. I —

p1 ler .  This  nai l I p ’1 j ~~~~
. 

I t h e  ~1u an t  i t i  c at i on  of  t h e  m u l t i  —

p1 i cat ive ai ’fec t 0 1’ t he expert .  i lain t t ’y upon the  i 1~~iu S ~ 1’ 1 05

in the reg ion. ‘ The ci ‘c c t  the m u l t i  p 1 b r  is di nec t I y

i’d a t ed  to the  ci :.e ci ’ t h e  re:’ on , t h e  di v e r s  i ty ci ’ i i

:aiu~ t r i a l  and comm e no I .~l Pace  , and t h e  c i  se of I t s  ~ci ’u 1 a —

t~~~ m i / 1 t ’ ~T~.
a do t’e cc lag t h e  “

~~ i c c  bo~ Ch : uigc ” t’t inc t iofl;i 1 a no

of the E L  1’S mode L , the user would  s i m p ly  have  t o  inpu t  t h e

i o l l ow i ~~’: s i x  . in ~ u a en t  s

Change a e xpeta l  i tare I’o 1’ i cc  :ii so my i eec
and supplies:

(:‘ ) Change in civil ian employment ;

( 3 )  ~‘\veragc income of a f f ~ c ted civilians;

(L ,~) Change in milita ry employment;

( ‘
~ 

t\v era:’:e income of a f f e ct - ed  military
personnel;

(tb ) Feia ’ent military ~ ot’connei l i vin g  on
base (between C) and too ) ‘~~o : .~c7 .

This information can he easily compiled f or any base by

r e ferencing the TAB A- i  o f the Annual Air Force Comp re hen-

sive Plan (i~~ i). The preparation 01’ the TAB A- S i requires
1 Cl
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the ‘-ir Force inctillations to annually collect ciata cu r,-

cerning the economic i n t e r rela t ionsh ip  between the base and

community  in such areas as m i l i t a r y/ c i v i l i a n  p a y r o l ls ,

C e d e r - I l  aid , base cons t ruc t ion,  and local p u r c h ase  expendi-

tunes , housing market statistics, emp1oymen~ statistics,

and economic base of the community. The TAP A-i also

requires each A ir Force base to annually predict its eec-

nomic impact on the local community (14:6). Because there

is not much information that needs to be tediously gathered

by the users , the C~RL model ’s simplicity makes it attrac-

tive (8).

The outpu t from EIFS is then presented in three

ca tegories:

( 1)  b a s e l i ne  d e sc r ip t iv e  information ,

(
~

) ectirte to of change , and

(~~) anal y si s  of past historical t r e n d s  / 2 C ) :

The historical trends can be used to see what

actions of equal magnitude have occurred in the p as t-  :ar i

ide n t i f y  thresholds of “ ac ceptable ” economic change wh i c h

a re unique to the specif ic  local economy . Thus ,  the  :in ~~iv-

sis provides a measure of “ s ign i f ic an c e ” for the pi’~~-e sod

action (2 0 : 8 ) .  The economic impacts  a r e  “h i fu l y aggre~ ati~’e

and based on secondary data sources / i q : I ~~” rind tire

intended only to e s t i m a t e  the orders of m a g n i t u d e  of eco-

nomic impact.

The advantages of t h i s  EIFS dec is ion-making  tool

11
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are Its speed of access and cost-effective retrieval ol’

information. These advantages far outweigh the disadvan-

tages of prediction inaccuracies (20:10).

The pre dic tions made by EIFS represent an
“extreme ” case. The estimator is high when corn-
pared with actual field experiences. It tends to
lend to overestimating the adverse effects of a
re duc tion in for ce at an instal lation. This
occurs because of the model ’s failure to consider
intangible elements such as the human behavioral
response to adverse economic conditions /20:107.

As evidenced in this quote , the ElF’S model has one

flaw : estimates of impact are “high when compared to actual

field experiences /20:107.” In an effort to reduce errors

generated by the model , previous researchers directed their

attention towards a mo re def ini t ive  determination of the

radial distance of the impact of DOD installations upon the

surrounding community (3:1). The current model assumes

that an installation ’s workforce has residences which, when

taken in totality, form a normal distribution that centers

itself on the base and radiates outward to a distance of 30

miles , beyond whic h no one (or no signi fic ant number of

people ) live . This reg ion was illustrated in Figure 1.

The model i s set up to dr aw an imaginary 30 mile radius

around the do fense installation being examined and to

include every county wit hin or touche d by the c i rcl e , as

depicted in Figure 1, unless the analyst decide s to delete

a specific county . Mr. Ron Webster , at CERL I believe s that

this underlying assumption about the definition of the

region of impact is a shortcoming in the model (18). The

12
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fallacy in this logic is that one county (such Ii; ~- )  may

1oe very close to the ins ta l la t ion and a f f ec t ed  gr~ a t 1y ~
a socioeconomic change whi le  anothe r county ( s uc h  iii; i~~ ) may

tIe miles away and almost unaf fected by any changes. Both

counties are considered in their  entirety in the e v a l uat i o n

of the economic impact. There is rio individual city or

locale assessment.

The radial distance also assumes tha t all people

want to live in a location close to the place there they

work . In actuality , transport:ition corr idors  may lengthen

commuting distances to the place of wo rk . Therefo re the

travel distance may extend beyond t h i s  computed r a d ial

distance of impact. People will also live where oommrin i-

ties exist. These communities may not he next to the case.

Addit ional ly ,  because the base provides c e r ta i n  j o b  opp ar -

tunit ies to many individuals in the ; - r e t I , p eopl e may P . ’

wil l ing to travel a greater d i st a n c e  to work  in speci

jobs. Also , the radial distance of i m p a c t -  m ay cons i  dc

incas  w ith  a sparse pop mil t i t ~ on of government  r i ss o c i  ii t e l

employees. These inappropriate determinat ions  c i  l i i i  reg i on

of ’  impac t are blamed for the model’ s c h a r a c t e r i s t i c  eve:’--

estimation of i 1np~i c t  by the model  deve Op el ’s  t. 8 ) .

area 01’ assessment is too lai’~, e.

13
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Assumptions Underlying The
Current Data And Model

In addition to knowing the specifics about the data

base and the model’ s inner workings,  it is importan t to also

review the conceptual framework upon which both tre built.

Figure 2 i l lus t ra tes  the visual model tha t EIt~S is based

upon (2 0 : 1 1 ) .  It shows the in ter rela tionships  among local

government , households, and businesses. It points out the

fact  that “Int e r d I~pcndez1ce is the rule of any economy

/19:167.” The presence o.f a military installation in an

area generally provides a i :ii~y:e source of local revenue and

employment for the community . Something that rit’leets the

m i l i t a r y  community t i t t ’ec ts  every other sector. “Eli’s can

trace an activity ’s initial impact through the various

sectors of the economy , recording the level of impact and

estimating the secondary impacts at each stage /~o :ii7 . ”
The current model has several other assumptions.

it assumes accuracy in census data and veracity in the

choice of economic modeling techniques. Additionally , they

assume the use of a radial distance will result in a valid

data base . Finally, they assume that only one composite

look at the county is sufficient to determine all of t h e

impacts of the ac’tions (18).

J l,:stification

The NEPA s ta tes,  “i t Is the con t inu ing  i ’enpons  i 14 ~ —

ity  of the Federal c~ovcrnment to use all  pract ical  means

I 
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‘ . . . to Improve and coordinate i’ederal plans , functions,

p :’ugra::s, and resources  . . . /to : i7 . ” This federal mandate

for improvement in assessment techniques has been the

driving force for  the development of impact measurement

devices for monitor ing the physical environment. Add i t iona l

NEPA requirements have led to new efforts in the field of

mo(iolin(’: for  p redi c t i ng  socioeconomic changes (18). ‘l’he

p hysical and biological  assessment techniques have become

su i ’l ’iciently ref ined to produce detai led and accura te impact

forecasts; however, the forecasts of socioeconomic impacts

still lack the same degree of accuracy ( 18) .

The CEQ real ised that the reason many federal

agencies have ignored these secondary socioeconomic e f fec t s

has been because of the difficulty of predicting the extent

of development that wi l l  result from any part icular  action

(2 1 :~~~) .  The Department of the Army ’s computerized economic

forecasting model is available to assist managers in their

decision—making processes, The EIFS data bank allows for

the cost-effect ive retrieval of in formation in a timely

manner (20:10). The only apparent aspect of the model that

needs improvement is the slight overestimation of adverse

impacts due to the subjectively defined region of assess-

mont (2 0 : 1 0 ) .  Subsequent to the Ai r  Force accep tance  and

unc of the A rmy EIFS model , the requirement for  region

re finement was independently addressed by the Air  Vc rce

Civi l  ~~gine cr i : i~, Center  ( 1) .  Because of this  concern

16
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abou t the definition of the region of assessment by the

developer and the major customers , it is imparative that

research to i’e L ine the goograpEftc region 1’oi’ socioeconomic

assessment be undertaken . ‘I’he th rus t  of thi  re search is

to advance efforts in support of the federal  envir onmental

mandate to improve assessment techniques through the refine-

ment of the EIFS model def in i t ion  for  the region of assess-

ment to use census tract areas instead of county areas.

The emphasis ci’ this research is to find a way to

relate the residences of the installation’ personnel to a

useable data source. The rational for  f inding th i s  infor-

mation is that knowing where people live p r o v i d e s  a more

accurate area depiction for  analysts to use r i - ic:: they are

making predict ions ci’ impact upon local gove - i i n c i i t s a::d

businesses ( 8 ) .

The re i d e i t c e s  of ’ the i nst a l lat ion ’ s personnel  w i l l

be ident i f ied by -their r espec t ive  sip code ar ea s .  Thl~

sip code informat ion will be ob ta ined  from the  base per—

sonnel o f f i ce  and the Ti~P ~~~
— • T h is  i’est ’:ii’~ ’ l i  w i  1 .1 i n vo l v e

a co mparison 01’ the ~
‘. ip code area a and ecu sos f - i n c  t.s .

a tracts are subdivi sb us o I ’ c o u n t i e s  tad :t i’e de l ’  ~nt ’d

follows :

I S l’ z~i\ c p~
; a i’e am : I 1 , rei at  I I V pe cm: ne: t.

a reas  i n t o  which l :ii’gc c i t I e s  and a dj a c en  f - a rea s
have been divided for  at: : I i  n t i e :t i  purposes .  :~:‘ .‘ f - s
are ~ic si gi ted to be relatively homogen aeu  s I a po p : t i  1—

Lion eharac ten i  s~ ics , economic s l.a t.u s u id  l v i
ec nd i -t t OflO , though t i l e  SC cond i i .  b u s  iii -  I~~ C f t n ~ e 0 V O P
time . rp~~~~~ average t r a c t  ha a abou-t - L1 , ~~~ iithal~ t a n i s
/T~~:.~s/ .
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The :‘:: i i  k f l . t  I l o r  us laig census t rac ts  to i dent  i ~~~~
-

the are:: l o u ’  : 0 ,’ i a e c o : t u r n i c  a ssess ineu i t  i s t o  Iru ’?’c:  50 the

accuracy a 1 ’ t hc  i mpac I p r t ’ Il Ic  ti ons . The model w i l l  be me ~‘e

spec i t’i c and WI Il :10 1 ove:’estima to the impac t of

men ta! no L i o n s .  i i :  rren t ly  , i uul ’o rma Lion tha I. I a i u i ipe  : 1 .  n t

a siiec  i ~ 1 c ~‘onmnui i  t v  is lo s t ,  when l o o k i n g  a t  an ent . I cc

~‘c u u t t y . The spec :  1’ c impac t u p on  :: ua:l I communit .y I a

di lut ed  by in t o  ri - i : :  t ion gene:’;: t e d  by unal ’fected lo c nt i ~~~s

within the county. ~\ l  so , the information that is rece I v~’d

co ncern ing  t h e  impact  c i ’ an act -iou: ~ a c:u’:’en i i  y no t. t a i l or e d

I.e answering q u e s t  c u t s  o I’ i n d i v i d u a l  community  memb e u ’ s.

Spec i i ’i c  r u le s  wi l l  he st a t e d  1’ou’ a a a i~ ,u l i n g t ’ t ’i lSUS

t rac ts  to a i p code a rena. ‘I’he numbers  corresponding to

t h e s e  censu s trac t a wi l l  then he used as lnpul .a into the

I I’S model . The ana lys is  wi 1 1 he a t ’ spec ii’ i c census trac ( a

identified by the a i p codes 01’ ha se personnel w i t h in  the

original 30 mile :‘:::liius. This is i l lustrated in I”i gui’e 1.

The only areas considered will be those with a large number

of base employed personnel. These specific census t r a c t

areas will be aggregated to form a new region of assessment.

This new data base wi l l  then be used to predict the imp act

a mission ch ; iu i ,~’:e at. Wright-—Patterson A i r  i”o rce Ba se.

The results of f-lin t predi ctio n will then he compared to

the ef fec t  of the same miss ion  change using the cur ren t

da ta  base. Any difference in predicted impact will then

be discussed.
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Figure 3

1 Zip Code/Census Tract Areas W it h i n  30 Ti i lc

4 
- 

Radius of Base Having Highest Concentrations

of Residences of Installation Personnel
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Objectives

In an effort to better define the area of considera-

tion by the EI1”S model for the socioeconomic impact, this

proposed research effo rt is directed toward accomplishment

of the following objectives:

1, To determine valid rules to assign each
census tract to one and only one s ip  code area.

2. To build and use :t census tract data base
on the Environmental Impact i~orecast System Model.

Research Questions

To attain the research objectives , the following

research questions are asked:

1. Can census tracts be shown to align w i t h
• zip code geographic areas with a total accuracy

rating between 0.9 and 1.1?

2. Is forecast  information generated by consid-
eration of census tract data is different from that
derived using county data in the Environmental Impact
Forecast System Model?

20



~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘
~~~~~~~~~~~~~~~~~~~~~

-‘W!U,,’F 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~

--
~~~~~~~

-- - --- --- -‘ ,‘—. , _‘
~_ww.-~~

_ -~~——-

CHAPTER II

RESEA RCH IVIE THODOLOC Y

Scope

The purpose of this  research e f f o r t  was to determine

possible ref inements  concerning areas of assessment o t ’ the

A rmy EIFS model . The current EIFS mode l  computes the impact

for entire counties. There is little information to be

f-lined about the specific impact of a ma,ior federal action

upon a specific town or c o m m u n i t y . The a i~”:a i t ’i cant. :Lmpa ct

on a small town beside a closing bas e i a ob sca r c o  when the

impact is computed for the entire county in wI t i ~’h t i n s  town

is located.  ~-iuch data is lost when :lvel’:igin’: t l i~ e f f e c t

t ’or the entire county t8).

This research concerned itself’ w i t h  i n d i v i d u a l  h. ~ng

the p r e d i c t i o n s  of environmental impacts caused by ;fl:3. ,
’ i ”

federal  ac t ions .  The- in tent  was not Ic cha l l enge  1- i: ~ \

ci ty of the i~Ii”S model hut  to ri go rously de t. cu ’t:iiri c vol a

rules for  assigning census t r a c ts  ‘to a i p  cede  :u’c : I s  ~~ lU

e f f o r t  to create a new data base • The cc sea u ’ ch coapat ’ed

the zip code areas and census tr ac t s  in ;utd around D ayt - o ; ’ ,

Ohio . Specific areas analysed were  those ser v i ced  by th e

Dayton Branch Off ice  01’ the t i l t ed  S ta t e s  Po s t-s i ~ervh ’e

All the censu s t racts  were :issiguicd to the i r  l ’espec t i  ye
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single zip code areas using the same criteria . A peru L;.J

of several area maps ind icat t ’d tha t the sip code areas may

have been set up wi th  the censu s t r ac t - s  in mind . The zi p

code areas were also designed to min imize  mail del ivery

ca s t s  , 16: v i i ) .

L ieca i ;5 t  all census  t r ac t s  and si p code areas were

designed using the same bas ic  set s  of’ c r i t e r i a,  the i n t e r —

nsition foun d in the Dayton a i ca  wil l  he generalizable  to

the entire U n i t e d  States. The rea son the Dayton area was

chu~ èn was because of the acecssi  h i l i  t.y o t’ the dat ;~

-~u L e ~~ For Assigning Cen sus
:I’~~~~~~~~ T2~~~ Code  ~~~~~

The f o l l ow i n g  rules were used to assign censu s

tracts to zip cot i e ; i i ’eas . \n explanation of the ra t ional

for  using each rule is pr esent ed .

Rule 1 s tat ed  t h a t each census tract area c::n be

assigned to only one z ip  code area , Consequently,  .‘ill

info rmation about that censu s tract will  be assigned to

only one zip code area ,

Rule , ‘ specified that if more than 50 percent ot ’

the census tract a rea is within the boundaries of a sip

code area , the censu s t rac t  will be assigned to that sip

code area. L U t h i s  way the census tract informat ion wa s

asigned to the are: in which it- had the greatest ini’lu-

ence. For example i i ’ ‘~‘0 pex’cent . of the census tract was

within a zip code ar ea ,  i ts  censu s s tat ist ics would be

:~ T-11 : ~~
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assigned to that zip code area.

Rule 3 c lar i f ied that whenever a census tract is

sp read over three or more zip code areas , the census tract

would be assigned to the zip code area having the largest

portion of the census tract’s area.

Graphic Data Col lect ion
And Analy sis

Sraphic map data was obtained from local map s of

census tracts (CT ) and sip codes ( Z c ) .  Ne at ,  these two

types of boundaries were overlaid on a common map . These

boundar ies  were then all drawn on the common map by one

individual  to minimize  any t r ar acr ih it i g  errors. The

common map also eliminated the possibility of error  caused

by different map scales.

A planometer was then used to measure the tot 1

area of each zip code region , the to tal area of each census

tract, and the area of each census tract wi th in  cach s i p

code. These planometer readings were all made and recorded

by one individual at one place with other ’ environmental

variables such as l ighting held constant to achieve mini-

mum errors in data collection.

Af ter all p lanometer reading s were collected , they

were tabularized in column s one , two , three , f ive , and s ix

of the following chart which is an example of the columns

that will be used in Table 2 in the analysis section of’

this  thesis.

23 
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Censu s F e i c en t
Zip  d ip  ‘- ‘onsus  1 Class i — Trac t Tatal of  Censu s

Code Code T x a c  t I f ica t i on  Ar ea  Censu s - Trac t
Number Ar ea  N u m b e r  ~

__
~~~~~~ i~~~i th in  Tx - a c t  Ax ’en

In Out Zip Code ~rea Wi th in
______ ____________- ~ip Code

A c h a r t  w i 5  compi led  i c r  each a 1 p cod e  :-lI’ea near

W vt ot i , O h i o ,  f o t ’  w h i c h  t h e  i’t c s  i t - e u  i t i V a ~’mstion could be

o~~ I t  m c d .

As a ch~-cs en the a cc ur a c y  of the planome tex’

readings, the a i ,~ cede area was c o m p a r e d  to the sun.mat ien

a x ’ co lumn f iv e  t C T  :n’ t~~~ w i t h i n  d C )  i ’OF a n’h z ip  cade oh - i ’ t .

The d i : ’ fe  ret  cc a in  read inc s were se LI a dgc I

o c c : tr i cy  of th e  p nine -a c t  c-i ’ r e : t d i t i ~’ r1. 1 ftS Ut  x t  step ~‘,a i ’ t r c

computa tion  a :’ co lumn  seven ~Fercent  w i t h i n  Z C)  th rough a

division of ca~ un t i  f i v e  I. CT area w i t h i n  dC ) by colunrn s i x

~CT area tu t - a i  ) an a l i n e — b y — l i n e  basis for each zi p code

char t .  The c har  t a  we t ’c t hen  used to dete rmine  the assign-

ment ci ’ e a ch  censu s t r a c t  ‘to one z ip  code using the ru les

previously ment ioned .  The results 01’ the assignment were

$ then noted i n  a c i u m n  l’au l’ (C lass i fica t ion)  as either “in ”

or’ “out” . To compute the accuracy rating of the assignment

o f  census tracts to individual aip ccd~ s, the summation of

ii “out” census t r a c ts  total areas Was sub t r u e  ted from

the summation of ill “in ” c ensu s ti’a c si-ens w i t h i n  -the

zip code. This  f i gure was then divided by the tota L area

of the sip cede to achieve an accuracy rating . The equa-

tion follows :

_____________________ - - - - — 
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Sum of total areas Sum of total areas
~ 

for census tracts - for census tracts

~ur~c~ 
assigned as ‘in ” 

- 
assigned as “ out”

Rating Total Zip Code Area

Ideally, an accuracy ra’ring of one or unity would

represent a condition wherein the collection of several

census tracts would form a mutually exclusive and collec-

tively exhaustive area identical to the zip code area under

review. To ascertain the accuracy of the rules as applied

to several zip codes, a simple averaging of individual zip

code accuracy ratings was performed. The individual

accuracy ratings were al so averaged using an area-weighting

technique and the results were used to determine if the

size of the zip code area had any affect upon the accuracy

of the census tract assignment rules. Both results of the

:1 Dayton Area zip code effort were then compare d wi th the

criteria contained in ‘the first research question as ‘tho

final step in the graphic data analysis phase .

Computer Data Collection And Use

The methodology for collecting the new EIFS data

base involved finding where the base population lived and

then building a new EIFS data base from that inforrn a’ti on.

~
‘ioth military and civilian personnel offices were ~ueriea

about methods for  obtaining the zip code numbers for the

risidences of base personnel . The tallies of military and

civilian employees by zip code areas were ‘then tabulated

and summed. If the total base population for  a particular

-L 
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zip code area was in excess of twenty (approximately .1

percent of Wright-Patterson Air Force Base’s population),

that zip code was judged to be significant and its :isso-

ciated census tracts were added ‘to the new BI F S  data base .

Detailed information on “ sig n i f i c a n t ”  censu s tracts w ar ;

then obtained through the CERL Environmental Techn i cal

Information System. The I~IFS model was ad jus ted  to :u- L ’oo n t

for the newly defined region as a result of recommendations

from ,~IFS creators, primarily ~x’. Ron Webster.

Mr. Ron Webster emphasized ‘that because the ElF’S

model has an export base , it is imparative that the area

of concern (such as Wright—Patterson Air  Fo rce Base) be

completely surrounded by census tracts to make the results

valid (18). There can be no holes in the region of cover-

age around the base.

To ac tu a l ly  “ run ” the new data base on the mod i f i ed

EIFS model , a set of entering arguments had to he estab-

lished for  the EIFS functional area of in teres t .  These

entering arguments were collected from several base o f f i c e s,

although they could have just  as easily been taken from the

TAB A-i  of the Wright-Patterson Air Force Base Annual.

Comprehensive Plan ( 15 : 1 ) .

Underlying Assumptions

1. All secondary data used in this research was

accurate.

2, The EIFS model is adaptable to census tract

26
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( therefore zip code ) area info rmation.

3. Ind iv idua l  census t ract  fo recasts mo re c l o s e l y

approximated the true impact in a speci fIc locale t h a n

fo recasts for the entire county containing tha t l oca le .

14 , That the s in e of the sample was sul ’ t ’ic l e nt l y

representative that the results were generalisabl e to all

zip codes located in the United States.

5. The use of the  pianometer produced sufl’icie itly

- - accurate data ,

L imitations

1. Al l  censu s t racts  and zip code areas in the

United State s were not surveyed due t-o t i m e  c o ns tr a i n t s

placed on the resea rchers .
• 2.  The data level did n o t  suppo t p ar a met r i ca l

• testing .

Meeting_ The__Research _ Ohjec t ivcs

The research objectives will he a t tn  med when  t h e

i i  t ’st resea rch ques t ion  has helai  s up p o r t e d  1-y d:i  t.:i

L’ i uding s . ;j e I’ i I’ icnl I y , t h e  -resear ch  o bj o l ’  t - i  \ ‘C  W i  i i  b~-

inc I when census  I rae I.s can lu s shown t.o a l i g n  w i t - h  n i p

(‘OL1~’ a i-ens w i t h i n  an a dj u s t -o i l  a~’ci t  rac y rsn~.e e l  1, t u t o  I

T ilt ’ second objective will he achieved when 1,he  new censu s

tract  data bn ’~t ’ ha~~ been run in t i e  E l  I C  model  and a

di fference noted between data compu t e d  on a censu s t , t ’ ~~i ’ t

basis  and a count~,’ basi u.

- -~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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- ; CHAPTER III

DATA COLLECTION AND ANALYSIS

Although it was th e op inion of the Dayton post-

master that the zip code areas had been established with

census tracts as their basis ( 5 ) ,  a literature review did

not verify this fact. No publication that was read specifi-

cally stated that zip code area boundarie s were set up

based upon censu s tracts , The actual map depictions do

allude to the premise that the spawning of zip code areas

may have been from census tracts.

This research is done to show how closely zip code

and census tract areas correlate to each other.

I I

Collection Of Map Data

Several map s were used to find the exact boundaries

of the zip code areas and census tracts. Map s from Census

Bureau literature were used to identify the census trait

boundaries (17:1-2). Through the literature search and

through numerous telephone conversations with United States

Postal Service employees in Washington , D .C ., it was dis-

covered that regional zip code map s were published by the

• Unite d States Printing Office until 1972. All efforts to

obtain one of those maps for Dayton , Ohio , were unsuc cessfu l

28 
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and a large wall map at the Main Post Office in Dayton ,

Ohio , was finally used in determining the zip code area

boundaries. Because of its size and clarity , a Market

Distribution Map from the Consumer Communication Service ,

1916 Lucille Drive, Dayton , Ohio , was used to plot all

the censu s tract and zip code boundaries.

The actual planometer measurements were taken with

the use of one planometer following the data measurement

methodology outlined in the previous chapter. Two readings

were collected for each census tract identified in Table 1.

The total area coverage was recorded as well as the area

within a specific zip code area. Additionally, the area

of each zip code was determined. All three readings were

then placed in Table 2.

Analysis Of Map Data

• The first step of’ map data analysis was verification

of the accuracy and consistency of the planometer readings .

The results of the one-to-one comparison of zip code area

size to the summation of column five readings are shown in

Table 3. All pairs of reading s were within a range of plus

or minus two percen t of each other , and the p lanometer

readings were therefore judged to be accurate . From these

readings , computations were next made to determine what

percentage of the census tract was within the zip code

boundaries. A histogram of these results is shown in

Graph 1. The resul ts were skewed left. More census tract

29
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TA BLE 1

I

LIST OF 22 DAYTON AREA ZIP CODES USED IN

CENSUS TRACT ASSIGNMENT RESEARCH

45402
14-5403
45404
451405

45 1406
145407
45408

4 45409
14514 10

14 514 1(~

4 5420
454-214
1~ 

L,/ i

451430
45432
Li ~4

14 5414 9

30 
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TABLE 2

BASIC DATA CHART

Census Percent
Zip Zip Census Classi- Tract Total of Census

Code Code Tract t’ica,tion Area Census Tract
Number Area Number  _____ Within Tract Area

In Out Zip Code Area wi th in
________ _______ _____ ______ ______ _________ 

Cip Code

45402 7.9~ x 1.hLi 1.92 85.14

36 x .77 .77 100.0

37 x 1.114 1.14 100.0

38 x 1.96 1.96 100.0

39 x .13 4 ,28 3.0

140 x .65 .65 100.0

45 x .30 .41 73.2

45 x 1.148 2 .34  63.2

TOTAL 8. 07

L1~5403 11.77 44 x .32 1.43 22.4

45 x .11 .41 26.8

1,i.6 x .86 2.34 36.8

47 x 1 .3 5  1 .3 5  1 0 0 . 0

48 x .41 1.38 29.7

49 x .06 .74 8.1

57 x .20 1.05 19.0

58 x 1.75 2.15 81.14

59 x 1.73 1 .73 100.0

31
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TABLE 2 (Continued)

— 

Censu~~
’ Percent

Zip Zip Census Classi- Tract Total of Census
Code Code Tract fication Area Census Trac t
~umber Area - Number~_______ Within Tract Area

In Out Zip Code Area Within
_ _ _ _ _ _  _ _ _ _ _ _  

Zip Code

60 x 1.91 1.91 100.0

61 x 1.60 1.60 100.0

62 x 1.,5,2~ 1.94 82.0

TOTAL 11.89

451404 ~25. 42 62 • X .21 ‘ 1.9 14 10.8

63 x 2.12 2.12 100.0

64 x 3.114 • 3.14 100.0

65 x 5.73 5.73~ 100.0

901 x 5.62 9 .0 7  62.0

902 x 3.98 3.98 100.0

903 x 4 . jO 20. 148 21.0

TOTAL 25.10

45405 19.20 1 x : 1.25 1.7~ 100.0

2 x .92 .92 100.0

3 x .81 
- 

.81 100.0

4 
• 

x 1.19 1.60 7 14.4

5 x .60 1.39 4 3 . 2

7 x .19 2.01 9.5

8 x 1.71 1.71 100.0

9 x ( 1.82 1.82 100.0

• 10 • x - .41 2.3 1 17 .7

32
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TA BLE 2 ( Continue d )

~ensu s Perc~~~~Zip Zip Censu s Classi — Tract Total of’ Census
Code Code Tract fication Area Census Tract

~
Number Area Number ________  Within Trac t Area

In Out Zip Code Area Within
_ _ _ _  _ _ _ _- _ _ _ _  -_ _ _  _ _ _  _ _ _  _ _ _ _ _  

_Zip Code

801 3 . 0 5  10 . 01  3 0 .5

803 x 3.03 3.63 83.5

8014. x 2.85 2.85 100.0

806 x 1.68 3.05 55.1

TOTAL 19.51

‘21 .21 1 14 x .141 1.60 
- 

2 5. 6

x .6~ 1.39 46.8

1 
6 x 2.21 2.21 100.0

7 x 1.82 2.01 90.5

10 1.90 2.31 82.3

11 x 1.12 1.12 100.0

12 x 1.88 1.88 100.0

• 13 x 1.”O 1.70 100.0

14 ~x 3.92 4.63 84 ,7

15 ~x 1.88 2.514 714- 0

- 703 x .03 15.51 0.2

706 Ix .98 7 .37 13 .3

I I 801 x 2.22 10.01 22.2
-4 

803 x .60 3 .t ~3 lo.5

TOTAL 21. 32

I14~~407 9.37 I ~ ~x (  .114 1.39 10 .1

- - ---
~~~~~~~~~~~-

- 
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Tt i k lT E 2 ( C o n U n u o d )

Cen~~~~~~~~~~ Pc r ccs i  H
Z~p Zip - Census Classi- Tract Total ~of Censu~~Code Code Tract fication Area Census Tract

Num ber Area Number With in  Tract
In Out Zip Code Area Within

_ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _ _ _  ___  _ _ _ _ _  
Code

1~ .~~6 2. ’*

16 - 1. 07 i . o ’  ioo .o
17’ X • 0~ .06 100 .0

is . -
~~ .~~y 100.0

19 .1~ .69

~~ i . • o  oo .o

~1 ~~~~ 1.9 9

I 
1 x .63 1. ~•0

- I
30 

I 
x .91 .~ ) 1, 100.0

31 - 1 .2 3  1 . 3  100 .0

x I .i’~ ~.69 5.2

3~ 
I 2 . 

•

TOTAL 9 L ,14

4~ 14o 12 . 9~ • 
x 2 .5 0  2 .9 7

27 • 1.26 10.93 11.~
I 

~~. t~~~~ 3.16 1,00 ,0

29 .114 1.50 ~~~. ~

32  

- 

x .93 1. ~9 ~~~~~. 2

33 x 2. 314 2.69 ~7’. 0

34 x I 2.4 6 I ~~~~~~~~~~ 1 1 . 5

T0T~L l2.”~

_  I - -~~~~~~~~~~~---~~~~~~~ -- -~~~~~~~~~~~ - -~~~~~~~~
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TA BLE 2 (Continued)

I Census 
r Perce~~1Zip Zip Censu s Classi- Tract Total of CensusJ

Code Code Tract fication Area Census Tract
Number Area Number - 

~~~ J Wit hin Tract Area
In Out Zip Code Area Wit hin

______  —~~~ -______ Zip Code

L~~~~~- O 9  i~~~~. 6 c  35 x .72  1.92 14.6

3Q 4.1’. 14. 28 97.0

42 x 1.29 3.01 42.9

lot .38 3.69 10.3

I 
102 1.30 4.69 27.7

201 x 4.35 5 .7 1 76.2

2 0 2  x 1.614 - 3 .5 6  4 6 . 1

301 x 2.2 1 • 15.43 • 14.3

TOTAL 15.60

‘4-~ LilO ‘10.97 41 x .88 .88 100.0

• 142 x 1.72 3.01 57’.l

43 x 1.09 1.09 100.0

144 x 1.11 1.43 77 .0

48 x .97 1.3- ’- 70.3

I : .68 .74 91.9

50 x • 1.03 1.51 68.2

51 x 2 , 8 4  3. 1+8 8 1. 6

- 

~7 x - .85  1 . 05  81.0

TOTAL 11.17

- 22,91 701 ‘ x - 
1 .98  1 1 . 2 0  17 . 7

• 801 x 14.03 10.01 40.3

35 
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TA BLE 2 (Cont inued )

~~~~~~~~ir~
—-

Zi p Zi p ~Cen$us Classi- Tract Total of Cen~iu~• Code Code Trac t 
• 
fication Area ~ensus Tract I

~umber Area Number •__________ Wi th in  Tract tire :i
• In Out  I Zip Code Are a Within

--__-~~~__ _ _ _  ÷~~~~~~ _ C~~~~~

802 x ‘- 5.514 100 .0

I 1201 x 10.76 ~17.7’4 00.7

~ 1251 .61 i 1 1 4 .3 7  14 .2

TOTAL 22 . 02

Ll 54161 6.18 1L 1 - x .23  14 .~~~3

707 X 5.28 ~.72 02 .3

801 . 71 1,0.01 7.1

TOT AL 6 .2 2

~~~ J~~l7 ’  9.49 19 .( ~q 72 .3r —

20 v I .s • i.~ o 140.0

2 1 - 1~ 9~ ~~ -

22 x 2.09 2. 09 100.0

I 
23 x - 1.7 2.23 ‘2 , 5

25 x 1.81 1.81 100.0

26 x .147 2.~~~7 1~~. 2

29 . 73 1 . ~ 0 52.  7

I 703 x .83 ~15.51 5. ’-4

TOTAL 9.141,

45519~~ 15 .31 54 X 1.7$ 3.49 ~1.O

101 x - 3.31 3.09 20.7

102 x 3.39 I
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Z i p Zi p I Cen~;us Ci :u~~i -- Tract Total o I Censu s
Code Code I Trac t fication I Area Censu s Tract

-~ I Area Number Within Tract Area
I in  Out Zip Code Area W i t h i nH-- -- 

~~~~~~ 
H--~~-±—--~ 

Zi~ Code

I I 01 l . 3~~’ ., i

I 
~~~~~~ ~ .‘4 o

202 
• 

. :t 
~3. 
4~~ 0. C’

20k) x l. ’i 1~~(1 100.0

• • - ‘~~O 1.01 • . 2I , I
I 5 .07’ 2 .

TOT2. L l 5 .5~ -

• .~~5:o ~ . f . . (  ~o , .4 1.~~ 1 3 1.2

x .~~14 ~.14$ - 12 .14

5

~ 

x 1.10 1.10 100.0

:1 • 53 
• 

1 .4 3  1. 143 100.0

I -‘ 1.7 1 3.140

55 x 3.5~ 3.46 100.0

x ~~ 
1 

1 0 . 3

2 10 x 1.’~~l 2.82 64.2

711 • 
‘
.31 7.31 1,00.0

212 x 1.8~ ~.37 ~L4 • Q

:11 £~. ~ 3 2 .3:  r

2 114 - ~~~~~~~~ 3.7$ -

. 215 x 
• 

.37 14.07 9.1

TOTAL 24.73
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TABLE 2 (Continu ed )

• Cens~~~~ Percent~
Zip Zip Census Classi- Tract Total of Census!

Code Code Tract fication Are-i Census Tract
dumber Area Num ber ____ ____ Within Tract Area

In Out Zip Code Ar ea Wit h in
_ _ _ _  _ _ _  _ _ _ _ _  _ _ _  _ _ _  _ _ _ _ _ _  -~~~~~~~~ — 

Z~ p Code

45424 
I ~~~~~ 901 1 x 3.4~ 9.07 38 .0

903 
j 

lo . 10 20. 147 79.0

1001 X I 20. °~~ 23 .89

¶00? I 7.’0 7.~~~O 100.0

I 
1003 x 

1 
6.38 ~

- .37 ~~0O.0

10014 x 31.05 ~~~~~ 100.0

2001 
I 

1~~ 20 
2 ’  ‘-0 40 7

2902 x • 2.85 ° .50 3O~~h

TC27 L ~N . Sc’

~+ c429 35.26 :o- . i - 
. ~•o ~ . :~‘.

“4 : •
203 x 2.1’

20 ! 7 .7 14  .2 4  100.0

• ~• 
• 

~~~~ 1 .7 ~ ~oo .o
‘0. ‘ 

• 
7 .35 7 .32 100 .0

20’ 1~~ ~~~C) [ 9 l0~ .0

- 2u8 2 - 3 .2 ’,’ ~.52 0 .0

712 
~“ 1. ’ .~: ~~~~ ~-~5 . 1

:114 . 03 3. 7’~
2 15 • 3 .5~ ~~.07 • ~~~ ~ 

I

216 x 1. 1 4  0.014 1 $ c

14- 01 x I 14 .12  i2 .l~ . . ‘
•~

31’
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TABLE 7 (Cof lt i nu . ’ I i )

-• -- 

~~~~~~~~~~~~~~~~~~~~~ 
-

~ ‘ I Z i p  • Cen~ i~~; C1~i~~~~i— ¶fr u— t Total  c 1’ Cen~ u
Code • Code Tr:~ct fication Area Cen~iu~ Tract

Area Number Within Tract Area
I 

~~ F~ u~ Zip Code Area Within
_____  ~~ J~~Zi2 Code

DO. ’ .~~~ 7.80 ‘
~ 1 2 .2

- t 
‘ TCT S’-L 35. ‘0

~0 2 1. 0~~ :‘13 x 
- 

.23 8. L’ 2 . 8

~103 8 . h  I 
~~~~~~~~~~~~~ 7 3 . 2

:105 i i .  1~~.1.’

- .‘ lO ~ ‘ .21 3 L 0 ’ -  2 .

7 1 Oc’ 
- -. 

~~~~ ‘-2.141 1.

-j $O ’PAT - 21. ‘-~0

/ I c , 3 2  7~~
’ . I Q ~~ I 

‘ 1.~~(’ 1.~~ ’- 20 . ’;’

71, 3 j -
~. 1.~~ 8.~~: , 12 .8

‘1 910 ~ .28 4. :8 100.0

2102 x 12. Oo 1,0, 2 0  c ’7 ’ .2

‘ 2 103 • 2 .2 8  i i. ’~
Q

1 21.06 ‘-~8. 14l

TOT;, L 22 .11

4~~43 3 414 . 39  9014 
- 

‘: 
, 

7 .1$ ‘‘ .18 ~O 0 . O

200 1 ! ~~~~~~~ ~~~ I ~‘0 
- 

0,7’

S 
‘ 2002 x - 3~~. 314 00 , 3

TOT’L 4~ .2O

22. 72 33 j .21 2.c’9 7.8

20: x 1.7o  3. ’-~ - 32 .4

39
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i
TABLE 2 (Continued)

I Census ’ Pe rt :ent
Zip Zip Census Classi- ‘ Tract Total of Census

Code Code Tract fication Area Census Tract
Number ’ Area Number Within Tract Area

In Out Zip Code Area Wi-thin
_ _ _ _ _ _ _ _  _ _ _ _  _ _ _  _ _ _ _ _  — 

Zip Code
- 

I 
301 x 13 .22 15. 143 85.7

• 302 x 3.4- 1 - 5.88 58.0

502 x 4 . 97 14.97 100.0

TOTAL 23 .07

~; 5tI 59 2 5 .28 I 501 x 9.114 
• 

15 .74  60.0

503 x - 16.65 18 .86 88.3

• TOTAL 25 .79

areas tended to be -totally within a specii ’ic ~~p ~‘o : 1’C~ , ,

Each censu s tract  was then classif ied as “in ” or “ o u l ”  of

the zip code area based upon the rules spec i fied  in th~’

preceding chap Ler~

Pinally,  calculations were made to examine i’ow

closely the censu s tract areas ide n t if i ed  as wi th in  the

alp code area would match the actual area within the z i p

code boundary. The equation mentioned in the methodology

chapter  was employed in these calculations , and the results

are listed in the Table 2. The equa-t ion was analyzed for

each zip code area. 5 l ~~’ se results determined the accuracy

of assigning census t rac ts  to z ip  code ar eas w i th  the ru les

as formulated. These accuracy rat in~,s were 1-:r :iphe d and

~40
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TABLE 3

V L ’R I F I C A T I ON  OF PLANOME TER READINGS

ip~~~odo sums 01 Pei C~ nt I
Numl ’i ’t’  Are a  Co lum n S , ‘1’. tb le  D~ fi’erenc~

-j 14~ 14O: 7 .95 8.0” — 1. 5
4540 3 11.77 11.8’-) — 1.0

75 .10 -
~~ 1.3

14514 05 1o ..~O 19. 51 —

14 ‘:400 :1. :‘i :1. — . C -’

Q . 37 — 1 .2

:~ c! I 08 1 7 . 00 1 .~ . ‘ .0

14~1409 l~~. 79 l- .oO — 7 . 0  ~

4c4 10 [0. 07 1 1 . 1 7 — 1.2

27 . 01 2~’.02 - .14

14 s14 I o o . 1 8 o. ,~ ~‘ — .

.0

~ ‘ • 
—
~~ i - .Lmc — 1.0

14 &,L~ ~~ t ~•‘4 . 714 • ‘73 — 1 • ‘3
145/424 97.77 99.’~o — 1.5

2 .87 2. 87 0. 0
45420 35 .26 35 .76 —

21 .50 ‘.0 *

1454’)? 27 .69 28.11 - 1. 5

14 5) 4 3 3  1414 . -39 45. 70 — 1 . S
4t,4 77.77 7 3.07 — 1 •

25 .2 8 75 .79 — 2.0 *

* High and I~ow Readings

1 4 1  
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averaged for all zip code areas examined (see Graph 2).

GRAPH 2

HI STOGRAM OF ACCURA CY RATIN GS

5-
Number 4-

Occurances 
~~
- 

~~~~ r 1 _ _ _ _ _ _ _

O%.j

~ 

O’.J~ O~j~ OLx~ OLiN OLr ~ O~Jl O’.J~ O’~j~ O’J~ OLr ~ 0
Accuracy Rating

The mean of these readings was 0.9 15 (see Table 4 ) .  This

is within the tolerance required to validate the research

question. The mode of the findings was 100 percent. This

indicates that census tracts are usually completely within

-

• 
a specific zip code area. This is another indication of

4 the validity of using these rules to assign censu s tracts

to zip code areas. Subsequent to the simple averaging

calculation , the area-weighted averaging scheme was per-

fonnod , resulting in an adjusted accuracy rating of 0.930

from the f igure s in Table 5.

Collection Of Data Base
Info rmat ion

The first requirement of this phase of the research

was to gather selected information about the Wright-

Patterson Air Force Base population. A special computer
143
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TA BLE 4

ACCURACY RATING LIST

Zip Code Accuracy
Number Rating

45402 1.14

45403 .74
45404 .77
145405 .70

45406 .73
45407 .80

45408 .72
/4-5409 .53
45410 1.33
45415 1.314
45416 .77
145417 .61
45419 .99
45420 .9 6
14-5424 1.13
45428 1.27
45429 . 38
145430 1.28

45432 .59
45433 .90

45439 1 .09
45449 1.35

Total 20.12
Average .915

14)4

~
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TABLE 5

AR E A-WEI Gh TED ACCURACY RATING LIST

H~p Code Zip Code ~ccuracy Adju scted
Numb er - Area Rating Figure

45402 7. 95 1.114 9 .06
4 5 1403 11.71 I .7 14 8.67
14514014 25.42 .77 19,57

1451405 19.20 .70 I 13.1414

145 1406 2 1.2 1 .73 15.48
1454 07 9.37 .80 7 .50
145408 12.96 .72 0 .33
451409 15.65 .53 8.29
45)410 10.97 1.33 14. 59

451415 22.91 1.314 • 30.70

9 14 5)41 t~ 6. 81 • 
5 24

145 1417 9.14- 9 .6 1 5.70
454 19 15.31 .99 t~~.1o

45420 24 .26  .96 2 3 .29
4514 24 97.77 1 .13 

- 
110.48

4 514-28 2.87 1.27 3.65
45/429 35.26 .38 13.140
45)4 30 21.93 1.28 28.07
45)4 32 27.69 .59 16.38
451433 44.39 .90 

- 39.95
45439 22.72 1.09 24.77

145440 25.28 1.35 • 
314 .13

—~ — 4

TOTALS 14-91.13 456.94
_______________—__ _ _ _

Wei ghted Ac curacy Rating (45 6 .9 1+1 491.13) .930

145
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inquiry of the Automated Personnel Data System was rc~~uested

through the base consolidated personnel office. The resi-

dential mailing addresses of military personnel loaded on

the military personnel computer system were surveyed and

tallies for each zip code area were printed on two computer

runs and those results were entered in Table 6, co lumn s one

and two. All efforts -to obtain facts about the distribu-

tion of base civil servant residences were unsuccessful.

Therefore , the distribution of off-base civilian residences

were assumed to be proportional to the military residences.

The ratio 01’ off—base military residences within each :~ip

code to total off-base military residences was computed and

listed in column three. This ratio was then m u l t i p l ied  by

the total number of base civil  servants -to oi’~cin cn

mate of the number of civi l ians l iv ing  in ~:u - )  icu l a r  a p

code areas. This estimate was then l is te~ in column i o a ~’

of Table 6. Column s two and four were  then summed in

column f i ve  to obtain the number of h~~se personnel  r e s i d i n / :

wi thin  that zip code area. The cr i teria was es tablishe~

that if more than 20 base personnel resided w i t h i n  a alp

code area , then that zip code was judged to Pc s ign i f ican t

( see column six of Table 6 ) ,  and it was added to the new

data base.

After the complete data base of sign~ 1icant zip

codes was compiled , the list of zip codes was t ransferred

into a l ist  of census tracts using the techniques derive d

46
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TABLE 6

THE NU MBER OF BA SE PERSONNEL RESIDENCES

IN ZIP CODE AREAS

Zip Tally 
I 

Estimate Significancel
Code of Military of Total Base

Number Military Ratio Civilian , Personnel (Yes or No)

45322 1686 .251 /4246 5932 Yes

45323 6’-i .01.0 169 233 Yes
14542 14 1175 - .175 2962 4 137 Yes

45325 0 .000 0 0 No
45342 2 .000 0 2 No
453144 81 .012 203 284 Yes

45377 9 .001 17 26 Yes

~454O2 3 .000 0 3 No
45403 31 .005 85 116 Yes
4 5404 29 .004 68 97 Yes

145405 25 .004 68 93 Yes
45 1406 3/4 .005 85 119 Yes 

-

45/4 07 5 .001. 17 22 Yes

14 5408 1 .000 0 1

145409 7 .001 17 24 Yes

~45410 13 .002 31+ 47 Yes

/454114 22 .003 51 73 Yes

‘145415 22 .003 51 73 Yes

)45416 6 .001 17 23 
I Yes

1145417 I 1 .000 I 0 1 No

145419 114 - .002 34 L1- 8 t Yes

451+20 27 .004 68 I 95 Yes

~L45424 1056 .159 2691 374 7 
- 

Yes
1451426 14 .002 3)4, 148 Yes

147
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TA BLE 6 ( Cont inued)

Zip Tally Estima te 1 Signh1 ’icanc~
- 
Code of Military of Total Base

j Numbe r Military Ratio Civilian Personnel (Yes or No)

j145427 1 .000 0 1 No
‘45428 8 .001 17 25 Yes

45429 29 .004 68 97 Yes

: 45430 52 .008 135 187 Yes

45431 1686 .251 4246 5932 Yes

/451+32 186 .028 / 4 714 660 Yes
45439 1 .000 0 1 No

45449 7 .001 17 214 Yes

45459 44 .007 118 162 Yes

1+5485 228 .014-3 728 1016 Yes

145501 0 .000 0 0 No

45502 44 .007 118 162 Yes

1+5503 7 .001 17 2 Yes

4-5 5014- 11 . 002 34 4 5 ~‘c

45505 7 .001 1? 24

45506 6 .001 17 23 Yes

ITotal I 6,704 
- 
1.000 J 16~923 

~~~~~~~~~~~~~~

in the graphic ~~ ta collection and m: lysi~- - ph aac  o~

-: research. From the census t racts  l i s t ed,  short ii: t-

of local counties was evolved. These county ir mes -ve r~

then entered into profi les one , five , and ten of C F - L ’ s

~ivironmenta1 Technicel Information System ~~~TI S ) .  The

outputs of profiles one , f i ve , ~~~ ten were l i s tin g  oT

census tr~ct statistics subsequently ~ggre ted at the

county level , wh~ ch are disp lsyed in TaPles  Y~ ~ ~nd 0 .

ver s e ince~ c~ oT plo:- e~ p c i -ae ls , I\~T ~das ti’v ~n

- .  -~~~ -~~~~~~~~~~~
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TA BLE 7

ETIS PROFILE ONE RESULTS

Region Name 
I 

Population Size M Value
J (Counties) (Sq. Miles) (From ET)

Greene 125, 057 415 1. 6537

Clark 156,946 402 2.6084

Montgomery 606 ,148 1459 2 . 3 128

Non tgomery and
Greene 731 , 205 874 2 .3010

Montgomery ,
Greene , and
Clark 888 , 151 1 ,276 I

Wright-Patterson
Air  Force Base
Region 1,520,967 5, 71 1 2.7810

Table 1.0 was obtained from CERL to manually run the EIFS

model . The actual EIFS model equations were identified and

liste d in Table 11. Although treated as variable s , several

equation variables were actually constants and these were

shown in Table 12. The remaining internal work ing vari-

ables of the model are cite-specific and these were gleaned

from the ET1S profi les.  Because several internal work i ng

variables of the EIFS model are county level figures ,

those internal working variables for tae new data base

were recomputed using methods of proportioning recommen ded

49 
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TABLE 8

ETIS PR OFILE FIVE RESULTS

Number Of ~~‘~~ flt Nurnb:r Of P .dded
Code Workers I Total Workers Exc ess x Value

~~ ~~~~~~~~~~~~~ Workers Added

1 882 I .0026 — 14,792.00 —

2 - 1 ,324 .0039 —
~~~ 10 ,099.50 —

3 12,546 .0370 — 10 , 346.60 —~

4 147 I .0013 — 
I 

4 , 02 7.60
5 3,805 .0112 — 114 ,1496. 30 —

6 6 ,181 .0182 /413 14,49~ .30 6 , 27n , $°7. 90

7 32,832 I .0968 2 ,32~ 11 4 ,92 9 .70  -

8 24,103 .0711 I 1,114 13,060.60 14,549,~~0S.~ 0

9 13,039 .0385 139 15, 3n1 .2O 2 , 13t , . ’0n. $~1

10 18 , 897 .0557 547 13,470.10 7 ,3 ’ -’3, 0 n7 . ’, P

11 1, 171 .0035 — 16 , 613.30 —
~~~

1.2 175 .0005 114 ,168.40

13 10,390 .0306 156 4 , 321.70
114 i , ci4 .004 5 27 ,9 89 .20
15 6 , O3’7 .0178 10 , 2146.10 — -

16 113 .0001 1 — 9, 811.00 —

17 4 , 077 , .0 120 — 9 , 000.00 —
~~~~

18 3 ,26 5  .0096 * 9,~~’i3 .20 —
~~~~

- 19 3,767 
I 

.0111 — 1~~ , / 4 8 8 .(~0
I 
20 2 ,533 

I 

.0075 — 1~~ , c~~l . 1 O  —---

21 9, 026 .0266 1o , OO8.~~O —

22 8 , 033 .0237 
I 
— 9, 1479 .90

23 11,922 .0352 62 2,295 .00

- 24 13,960 .0412 195 3,55 1 .30
50
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8 ( C o n t i n u e d )

~~~~~~~~~~~~ f~~~x~i mb Of d~~~~~j~~~~~~~~~~~~~~~ H(.ode 
~ r I .10 Lal 

~ 
E~xcess x Value

- 

fl ~~~~~~~~~~~~~~ Workers In Region Workers 
- 

Added

1~~~~~~ 
- -  I-

25 7,L~O ?  .0218 —  12 .691.30
12o 9,~~~85 .02 83 — 7,912.50 —

— 27 4 ,976 .0147 8 , l2C .1o~ —

28 8,634 .0255 — 31, 1462 .00 - —

29 7,255 .021/4 /43 8,141.~ o~ 350,067.30
30 2 ,7 16 .0080 — —  8 , 141.1o~ —

31. 208 .0006 —  - 1 ,~~~o .4o 1 —
I 

6 ,753 .0199 — 6,7/41.50 —

33 2,277 .0067 — ,$8 .20 —

314 10 , 099 .0298 21 S , 146~ .8o 177, 81414 .8c
35 5,314 .0157 — 8,11.68.80 —

36 I 1 ,205 .0036 r),060.70 —

37 251 .0007 —  5,060 .70 —

38 195 .0006 — 
5,06~~~.70 —

39 14 ,746 .01140 —  ‘ 
4,619.60 —

140 1 ,8)43 .0054 16,302.10 —

141 
- 

75,615 .2229 12,7014 8,257.90 104,908, 361.6(

~0TAL 339 ,113 1.0000 17,739 
_ _ _ _  

171~ 991~)485.79

- r  - 
- - ~~~~ - .- _ .
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TABLE 9

ETIS PROFILE TEN RESULT S

Census 1976~~~ 1976 ~~usehold ~~~~~~~~~~~~~~~~~~~~~~~~~~~

Tract Population Households Tncome Income

29.02 10,846 3,117 10,493 2 ,92 9

30 8 , 122 2 , 1437 10 , 283 2 ,997
2001 6 , 482 2 , 123 20 , 0814 6 , 492
2002 3, 421 258 20 , 6714 1.3, 871
2003 5, 686 1, 809 13,5 80 4 , 260
2004 2 ,2 37 891 114 , 694 5, 777
2005 6 ,202 1 ,74 0 10 ,30 8 2 , S52
2006 4,707 1 ,304 18 ,380 5, 024
2007 4 ,775 1,605 17, 085
2008 903 2~45 25, 0i :~ 

I 6 , 6a4

2009 3, 454 993 2l ,~~i0  6 , o~-s
2101 1,983 539 12 , 525  I
2102 6 ,174 1 ,856 13, 3 15  3, 9 5 0
2103 3,567 950 23,960 6,301

I - 

2104 5, 355 1,461 i8 , 85i 5, 077

2105 1, 684 471 12 ,351 3, 409
2106 10 , 362 2 ,793 114 , 646 3, 898

56 4 , 1314- 1 , 153 16 , 698 4 , 1498
57 1,458 551 9, 208 3, 3 6/ 4

58 14 , 113 1, 540 11 , 813 ~ , 274~
59 3,171 1 ,31 3 10 , 643 4 , 259

903 5,377 1,9 18 9 , 612 3,311

904 6 ,179 1,562 8,753 2,165

905 3,106 1 , 0014 11 ,012 3, 142

906 3,113 1,151 22,860 8,170

907 2,519 756 16 , 1 + 1  I 6,6’79

52
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TABLE 9 (Continued)

-
~ Census 1976 I 1976 Household Per Ca~IT~TTTract Population Households Income Income

—,---——— -t-
908 1 ,809 530 13,689 3,871
909 5,995 1 ,1489 18,962 4,551
910 5, 040 - 1,778 15,769 5~37~ I

1001 2, 062 709 
I 10 ,31 5 3,428

1002 11 , 8914 I 3,287 18 , 018 4 , 810
1003 10 ,793 2 ,998 17, 048 4 ,576

by IY/ir . Ronald Webster of the Construction Engineering

F~esearch Laboratory (18) .  The re sults of these operations

are displayed in Table 13.

The final requirement prior to running EIFS with

the new data base was to collect the entering arguments

for  the functional area of interest. The mission change

option was selected for study because that functional area

- 
- is the one most often used in a period of shrinking military

force. The mission change option required six entering
‘

~~ arguments. These arguments are listed in Table 114 to show

1) entering argument , 2) variable symbol , 3) quantity used

in EIFS, and 4) sources of information.

That mission change scenario was then used as the

entering argument for three different types of EIFS runs.

Initially, the CERL ran a computerized run of the scenario

against the pre-deI’ined Wright-Patterson Air Force Base

region of assessment. The results of the first run are 

—
~~~~~ I~~~~~~~~~~~~~~  - _____
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-~~ TABLE 10

VA LUE ADDED 01” E 1VIFI,OYE1) PEK$O N $ RY IND U STR Y

t ~ 
I —— I

I 
- Value Add ed Av era~”:eNumber Name ol Industry Per Employee Percen lJ

1 
rAgr i culture , i~ore otry , 

-—

Fisheries $14 ,7 92 .00 3 .7 1

2 Mining l0 , 0°9 . ~~ . ‘32

3 Construct io n I 1O ,3t i~~.~~0

14 I Furniture , Lumber and Wood I
Products 14 , 027. eO 1. . 2$

I Pr i mary M ela l  i n d ust r ie s  1~4 , 14Q~~. 30 - 1 ,714

i’z ib r i c at cd  ~ict ;i . 1 I d : i ’ i & a ;  j 1 4 , 14~ ) (~~ 30 
- ~ 

‘I

7 Machinery , except  el e c t t ’~~cai  11 , ~~~~~~ 70 2 ,  eO

8 Elec t .  Machin e oy , E qu i p men t , 
I

-‘ : Suppl ies  1~ , ~~c -~ • nO

9 Motor Vehic l es , Transpo r t a—
tion Equipmen t - 1 ~ , ~ 1 . 20 • ‘ •

10 O t h e r  Durable  Goodo  1 3 , 1479.10

11 1’ood and Kindred ?ro du c t o  1 o , ~ I ~ . 30 . $2

12 - Textile N~ .11, O Lher  Pi ’oduc to 1-4 , I n $ .4 0  2 . $‘~

1 3  - 
Pr in t ,  Fold i oh , Al. l l e d

In d u s tr i e s  ‘ I , 321 .  I ’O I •

14 Chemical , Al ii -d Prodl ~c t~ 27, ~ $° . 20 1 • .‘9

- 1 . 5  Other Nou—Dur;~hlc u o o d s  10 , 2~4 n . l O

In Ra~ lroado , R :diwa~ l ’ X !~~~s~ —
- Servi ce , $ 1 1  . 00 0 . 8 3

~
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TA BLE 10 (Continue d )

Numt+er Name of Industry lu ded

17 Tru ck ing Service , 9,000.00 1. /41
Warehou sing I

18 Other Transportation 9,6~3.20 1. 14’~

10 Communications 13,1488.60 1.40

20 Utilities , Sanitary Service 19,551.10 1.68

21 Wholesale Trade 
- 

10,008.50

I 22 Food , Bakery , Dairy Stores 9,479 .90

23 Eating, Drinking Places I 2 , 295.00 3.00

24 General Merchandise Retailing 3,~~5L .3O I 2 .73

25 Vehicle Retailing , Service
Stations 12 , 691.30 2 . 2 2

1 26 Other Retail Trade 7,912.50 ‘•5/4

27 Banking , Credit Agencies 8,120.10 
- 

1.e°

28 Insurance , Real Estate ,
Finance 31,1462.00 1.32

29 Business Services 8,141.10 [.Sn

30 Repair Services I 8,141.10 1.57

I 31 Private Households 1 , 859.4- 0 1. 147

I 32 Other Personal Services 
I 

6,743.50 3 . 1 5

33 ~~tertain , Recreation
Services 5,588.20 0.82

314 Hospitals 8,468.80 1 .78

35 Medical , Other Health
Services 8,468.80 2.78

16 Government 5,060.70
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TABLE 10 (Continued)

~umber Name of Industry ~
U
~m~~~~~e 

_______

37 Private 
I 

5,060.70 i.05

4 
* 

38 Education, Kendred Services 5,060.70 .4/4

39 Welfare , Religious, Non-
Profi t 4 ,619.60 1.52

40 Legal, Engineering , 
-

-
~~ Professional Services 16,302.10 2.55

/4 1 Public Administration 8 , 257 .90  5. 149

listed on Table 15 under “computer results.” The second

run was a manual calculation of the CERL run used to verify —

the accuracy of the ElI’S computer model and the re sults

were also listed on Table 15 under “calculator results. ’

The internal working variables for the second run were

obtained from an ETIS, profile five computer produci; for

the pre-defined region , which were listed in Table 13. The

third and final type of EIFS run was another manual ETF8

calculation. This run used the newly defined region ot

assessment to calculate the amount of the value added per

employee to be used for fur ther  EIFS calcula t ions .  ‘I’he

formula for value added (V ) used was:a

Sum of (Excess employees x V a for  Industry Ij l~ p~ )
Region Va Sum of Excess Employees

The result of the Va calculations from Tabl e 8 are l ist ed

in Table 13. Because of the significant computational

56
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TABLE 11

EQUATION S OF EIFS MODEL MISS ION

CHANCE FUNCTIONAL AREA (17:30)

V = A E  +~ \E ~~I + A E  ~~i • t ~ p + /IE
o ss c c m m oR SLO m

~~SL 
+ h)

t T =  V0 . M

IT~~~~T - V 0

o = AEm . (1 - 
~~OB~ ~~~SL + h)  . tm + . I

C

A I = o + ( A T — u )  • v

AE H = t~I x h

I
= AT/Va

J
• = ( A T  T V )/ ( T  . a)

AI NH = E
0 

. ‘NH

ATR (AP . p) + (AT . s . pr)

- I S = EM (l — “OB~ 
• C pa

AA = S . C~ ~~~~ 
+ p5)

AC
5 

= S . C~~ . (1 - P~ — p5)

AC0 = (AT/T) . B

AC AC 5 + AC0
57 
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TA BLE 12

EIFS MODEL CONSTANTS

Constant Constant Constant
Symbo l Amount Name

j  
~~

—— ---

~~~~ 

—

~SL0 
. 335 Percent Spent Locally

Py On- Base Personnel

~~SL . 335 Percent Spent Locally

h .~~6 Average Propensi ty To
Consume For Housing

o • 63 A v e r ;i~~e P r o p e n s  1 ty I ’ I~
- ‘  Consume ( N o n — h o u s i n E - .)

r 7.75 2on~ t a n  t, ke~ i t  is
I
~
en t  al I n c o m e  To \ t i  ad

.06 Prop et i s i  I ~ To d i v e s t .
In l i o u s t i p - :

• 12 Propensi t y  To ~nves I
In Non— ho us it i t’ -:

C 1. • S Ch i ld ren  i c  i’ - 
-
- im I ly

________ ___ ______ I
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TABLE 13

EIFS INTERNAL WORKING VARIABLES

!Varjabl e Quantity Used I Variable
Symbol In EFIS Name

1.5 , 2.0 , 2.5, 3.0 Export Employment
(Sensitivity Analysis) Multiplier

v .817 Constant Relating Change
- i In Business Volume To

Change In Total Personal
Income

$9, 696 Value Added Per Employee

TV $3,361 , 377, 000 I To tal A ssessed Val u e of
Real Froperty

T $10,091,391,000 Total Business Volume

a 30.66 Assess ed to Market Value
Rat io

$494 , 679,980 Housing Expenditures

9 E
0 

$989,359,960 Other Expenditures

p 7 .63 Property Tax Rate

s 4% State Sales Tax Rate

pr 50.% Percent of Sales Tax
Retained Locally

pa 69.82 Percent Attending School

- - t S 599,707 Number of School Children

CC $1,038. Cost of Education Per Ch11

~~F 
7.3% Percent of Educati on

Financed By Federal

59 
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TABLE 13 (Continued)

Variable Quantity Used Variable
Symbol In EIFS Name

PS 22.6~ Percent of Education
Financed 13y State

B $320 , 700 , 000. Operating ;iu dg ~ot for
• No n-education

burden of computing the newly defined regions export employ-

ment multiplier (N ) , a sensitivity analysis of four values

of N was conducted. Because the size of the multiplier is

directly related to the “size of the region, the diversity

- - 
of its industrial and commercial base , and the size of its

population /~ o :i~ 7, ” several local Ohio regions ‘- 1’cr c i-c-

viewed in order to predict the approximate range of the new

region’s export employment multiplier. From the findings

listed in Table 7 from six local regions of various s izes

and populations, the four N values chosen f o r  sensit ivi~ y

analysis were 1.5, 2.0, 2.5, and 3.0. The results of these

analyses are in Table 16.

Computer Data Base Analysis

The first analysis of the modified data base consid-

ered verification of computerized h ating of residences by

zip code. The sum of column two of Table 6 (670 14 ) was

compared to the difference between the total base military

personnel strength and the number of military personnel

60 J
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TABLE 14

EIFS ENTERING ARGUMENTS

-
: Entering Variable Quantity Sources of

— —  
Argument Symbol Used In EIFS Information

Change In Expenditures E5 -$523 ,391 ,000 - Base Budget
For Local Services And S Office (2750
Supplies ABW/ACB )

Change In Civilian AE~ 
-16 ,923 Base Finance

Employment Civilian
Personne l

a Office (2750
ABW/ACFTA )

Average Income Of I~ $19 ,995 Base Budget
Affected Civilians And Finance

(2750ABW/ACB)
(2750 ABW/
ACFTA )

4 Change In Military
Employment AEM —8 ,105 Base Mi litary

Personnel
Office (2750
ABW/DPMD)

Average Income Of ‘H $19 ,292 Base Budget
Affected Military And Military
Personnel Personnel

Office (2750
AB W/AC B )  ( 2 7 5 0

I A B W/D P M D )

Percent Military 
~OB 

25.75% Base Military
Personnel Living On Personnel
Base I ,Office (2750

I ABW /DPMD)
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TA BLE 15

COMPARISON OF C OtI !PUTER AND CALCULATOR RESULTS

I Computer Calculator
• Variable Variable Results Of Results Of

Label I\ame Current Current
Data Base Data Base

Direct Dollar Of
V0 Expenditures IXie -$935,044,000. -$932,723,306.

To Activity

Change In To talAT Business Volume — $2 ,60O ,3~6,OO0. -$2 ,593,9 03,514.

IT Induced Business
Vol ume -$1, 665 , 301 , 000. -~~[, uu1 , 180 , 2O$.

Direct Removal
Of Personal BLANK —$ 395 .~344 , 1 59 .
Income

Al Change In Local
Personal Income -$2 , 197, 644 , 000. -$2,l91 ,6sS , -5 2.~

Change In I —

AEH 1-lousing —$ 3 9 5 , 5 75 , 000. -
~~~ ~~~~~~~~~~Expenditures 

I 
-

Change In Other
0 Expenditures _$1 , 384 ,5 15, 0OO.~~

_ :;1 , 38O ,7 14~~,9~ 1.

Change In Local
Employment _2 14 1 ,72 0  -25u , u Y O 

-

Change In LocalA? Property Values -$2,82~ ,O65,OO0.! -$2,8t8 ,044,~~u9.~

Change ln
AI~ Housing -$183,942,000. -$230,OPu ,191.

Inve stment I
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TABLE 15 (Continued)

Computer I Calculator
‘VarLibie ’ Variable Results Of Results Of

Lahol Name Current Current
Data Base Data Base

Change In Non-
AI NH Housing -$166,141, 000. -$118,7 2 3,195.

Investment ‘

I
ATR Change In Tax-

- Related Revenue s -$267,421 ,000. -$266,894 ,871 .

s Number Of School

I 
Children -24,025 -6,303

Change In State
:1 

I EtA And Federal Ai d - 

-$7,456 ,000. —$1,956,088.
To Schools

Etc Change in Costs
S To Local Schools -$17, 481 , 000. -$4 ,586, 011.

-
~~ Change In Local

Et C0 Governmental -$82,638,000. -$82,433 ,121 .
Costs

Net Change In
~~~
‘ Costs To Local -$100,120,000. —$87,019,141.

_____ 

IGovernuhient -
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living on base (8105 - 2087 6018). When the sum of

column two of Table 6 was adjusted to compensate for those
military personnel serviced by but not assigned to the

Wright-Patterson Air Force Base Consolidated Base Personnel

Of f ice , it closely approximated 6018. Therefore , the

computerized listing of residences by zip codes was judged

valid and accurate.

The methodology for assignment of civilian personnel

residences to zip code areas was assumed to be correct and

the accuracy of the actual assignments was verified when

the total of column four of Table 6 equalled the base civil

servant population level of 16,923.

The three profiles required for the counties con- 
—

tam ing the new region censu s tracts were all obtained

through the mail from CERL following telephone requests for

the information. Profile one printouts were used -to obtain

county-based local region names, populations, areas , and

M values as listed in Table 7. This information was use d

to determine an approximate range of N values for the sensi-

tivity analysis of the new region with regard to export

employment multiplier. The profile five printout for the

counties of the new region was also used as a data point

for Table 7. However , the main use of the profile five

printout was as the data base for subsequent region valu e

added calculations as shown in Table 8. Profile ten, the

last ETIS product use d , was used to accumulate inf o rmation
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about the census tracts of the newly defined region.

Selected parts of profile ten are shown i n  Table 9.

During a telephone interview with Nr. Webster ,

national information concerning value added of employed

persons by industry was obtained and subsequently listed

in Table 10. That information was used as the basis for

computation of -the new region ’s value added per employee.

The computer re sults of the running of the current

Wright-Patterson Air  Force Base reg ion of assessment against

the total base closure scenario displayed in Table 1L~ are

shown in column three of Table 15. Using the ElI’S equations

of Table 11 with the constants of Table 12 and the cite-

specific internal working variableC listed in Tab le  13,

manual calculation results were also lis-ted in i~ab~ c i5 .

The manual EIFS calculations were performeu a~ a checi’. o~’

-the EIFS model and the result of the check was the ident i -

fication of several discrepancies. The I’irst and most

obvious discrepancy was the rounding technique employed

within the EIFS model. Although this subject is not

addressed in the user manual , it appears that the model

has internal and printout rounding to the nearest thousand.

The second discrepancy involves -the constant value for h.

Although docum ented as be ing equal to .16 in the user ’ s

manual , the value of h used for our computer product

closely approximated .18. The final discrepancy involved

the equation for S. Although listed in the user ’s manuLd

66 
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as S E
M 

(1 - 
~oB~ 

. 
C . pa , our computer product quantity

of S can only be obtained when using S = (E~~ (1 - 

~~oB~ 
C

pa) ~ (E C pa).

For these three reasons , any comparison of manual

EIFS computations for the new region were made against the

manual calculations for the current region.

The final group of data collected for this research

effort was the result of running the EIFS model manually

using the cite-specific internal working variables, the new

j region ’s value added per employee and the four N values

selected. This data is listed in Table 16 and it will be

discussed in the next chapter.

It is important to note that the census tract region

of assessment completely encompassed Wright-Patterson Air

Force Base to validate the use of the export model. As

- 

- explained in the personal letter from Ron Webster in the

Appendix , it is essential -to avoid having any holes in the

area of assessment when using the export model.

The figures computed in the sensitivity analysis

closely correlate to the figures for the computer ’ s 30

mile radius assessment. This would support the belief

that the smaller area of assessment is actually more

severely affected on the base closure than the EIFS would

lead analysts to believe . The percent affect of unemploy-

ment and business volume will be greater for the smaller

region if in fact the people and dollar values come out

67
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the same for the census tract and county area assessments.

The ElF’S socioeconomic impact still greatly over-

estimates the probable results of a base closure at Wright-

Patterson Air Force Base . Mr . Ron Webster , at CERL ,

explained the large estimation of change in local employ-

ment as being based on the entering argument of change in

expenditures for local services and supplies, $523,J~i1 ,00O.

This large dollar value is used to estimate how many people

would lose their job if paid $20,000 a year , for example.

The model still appears to overestimate the loss in local

employment by a factor of approximately 2.5 .  The authors

agree with the EIFS user ’s manual assertion about the over-

estimating nature of the ElF’S model (20:10). In the sce-

nario used in this research , a loss of 25,000 jobs  and

$523 million in local expenditures resulted in ~i F r - a sLed

loss of 214~0,000 jobs. However , the model does appear to

have validity for comparisons between different mission

changes at several installations. The re lat ive  inagni~~i d e

of expected changes are not affected by the overe~-t in i ~ t ion

of impacts.

The present ElF’S equations and sequence of compu t -~ -

tions are being changed to reduce the amount of overesti-

rnation (18). The income and employment distributions will

be computed first. The computer results will still , how-

ever, overestimate the probable impact on the areo 5l~E fltl .V

t 1 8 ) .  The computation of the multiplier is regarded by

68
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many engineering and c ivilian corporat ions as f ar supe ri or

to multipliers u sed in other models ( 18 ) .  The more exac t

information use d in computing the multiplier is from the

fourth level Standard Industrial Category (siC)  (18).

No calculations were made on single zip code areas

because of the increased cost in scanning the compu ter

tapes to glean the required information necessary to

compute a multiplier for  the census tract areas and the

other additional data for computation in the ElF’S equa-

-
j  

tions. Mr . Webster said the costs are muc h higher to
M

ex’trac t the limited census tract information from the data

source tapes than the cost for acquiring read ily available

county level information. He also stated that there is

not enough readily available census tract information for

modeling (18).

So al though the idea of using censu s tract infor-

mation in speci f ic ~ip code regions is practical , its  use

is very costly . The use of the EIFS export model also

require s the area of assessment to fill all the character-

istics of an essential self-sustaining community with

diverse industry and export products.

69

—— S 

~~~~~~~~~~~~~~~~~~~~~~ - - - -~~—— -—- - ~~ -,—— —~~~~~~—— —~~~~



-- - --- - 
~~~--~--.- ~~~~~~~~~~~ ~ ‘~“ ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~ ,_. -~~~~~ S 

- ~~~~~

CHAPTE R IV

CONCL W3IO NS AN D REC OMI \-1E N DATIO NS

Because the mean of the accuracy ratings (0.9 1 )

has fallen within the criteria range (0.’-) to 1.1- ) for

the first research question , the first objec t ive  of the

research has been satisfied. The logical rul s that have

been written for assigning census tracts to sip code areas

are valid and supportable.

The sensitivity analysis usin~-: the censu s tract

information for those areas identi flee as “s I E - :I I i1iesn t - ”

because of the base popula tion I i v h ~ i in the ca

to support the second objective of di! ~- i - e a c c  in i-esu i ts

for census tract and county comparisons.  ~~ ~iio~ gh the

figures computed from the EIFS equations icr m i ss i o n

changes were almost identical , the difi ci-etice iii area

size of assessment indicates a larger pex -e~ I t ade i1~ip~ie

on the census tract area .  No calculations were made en

specific zip code areas because of the cost  a s s oc i a ted

with obtaining the necessary censu s  tract in formui lor i

from computer tapes. Intuitively the second i - c-sc : ivc l t

question is answered in the affirmative , bu t- c~~ t censid—

erations preclude its immediate vcr iI  I ca t ion .

A~ a result of th is  r esearch  €‘i e~~t , the  t 1 ~~
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model has been shown to be amenable to census tract data

in addition to the current county data . It is important

to note that a DOD installation’s impact upon a single

zip code area could not be predicted using the current

EIFS model. This restriction exists due to the require-

ments for regional definition when using export-based loca-

tion quotient economic modeling techniques (18).

Through this re search , the impact of the export

employment multiplier upon the EIFS model output was found

to be significant. Although the actual size of the multi-

plier appears to be linearly correlated to region siz e and

population (see Table 7) ,  the diversity of the commercial

and industrial base is another cite-specific variable which

requires detailed calculations for computation. The result

of such calculations can significantly affect the linear

relationships of size and population to the multiplier

size. Although the EIFS model produces several direct

calculations of the entering arguments, the vast majority

of output variables are driven by the value of the multi-

plier.

The information compiled for specific censu s tracts

when doing environmental impact analyses can be much more

read ily used by small communities to gain an accurate

appraisal of the impact of a proposed government action.

The information will not be diluted with extraneous fact s

generated by relatively unaffected areas. The inaccuracies
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of the estimates of the impacts will be reduced if not

entirely eliminate d.
j ~ 

____________________________Recommendations

The CERL and CEC should use census tracts in

economic modeling . The added information derived from

census tract data for smaller areas of assessment will

j  be worth the extra effort. Those doing impact studies

will be better able to answer questions posed by members

of town s and local communities.

The CERL should also retain their capability to

provide impact analysis information on a county basis.

Because census tract statistics contain the same informa-

tion as county statistics, the ElF’S model wou ld  only need

H to be expanded to obtain the capability of ,‘-iving socio-

economic forecasts for specific communities by identi-

fying the zip code and the census tracts of concern.
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DSPAHTMENT OF THE AIR FORCE 
~~~~~~~~~~~~~~~~~~~~~~~~~

W~~~GHT P A T r C R SO N A R F OR C E  8AS~~ OHIO 45433 
~~~~~~~~1,J

ACFTA (Mr . Gilmore , 74~ 87) 19 May 1978

I 
sua~~c-r Information on Annual Civil.ian Payroll Costs

-
~~ 

TO AFIT/LSG (Mr . Robert Julsonnet)

Information supplied in this letter is to be used “For
- . Official Business Only.” The gross pay amounts listed

are for one (1) pay period . In order to arrive at an
annual gross salary , multiply the figures by 26 pay
periods.

- 
- 

Payroll Pay Period Employees On
Cycle Gross Pay Payroll

ASD - $ 7 , 472 , 560 8 , 9 0 3

- 
AFLC 5 , 541, 894 8,020

TOTAL $13 ,014 ,454 16,923

FOR THE COMMANDER

~~~ 1e- 

- T. R. MOODY / Major , USAF
Of fice of the Comptroller

~ t-  —

-~ 7: , .

- I i  -

- ~ ~.CC - J~iJ~-/ Ii: of lii ~
‘ 2?c iO$~~d c C  6t’O t fl

t ~i
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PERSONA L LETTER FROM ~~ON WEBSTER

For purpo ses of the study underway at AFIT regarding

the ~IFS model , some adjustment or weighting of certain

variables will be necessary. These weightings will provide

some concept of the differences sought regarding multi-

tract regional definition; as apposed to the county aggre-

gation currently used by EIFS. Although the resultant

estimates will be less than exact, the estimates may m di-

cate trends which will suffice for the study.

The f irst  variable r’~’quiring study is the multi-

plier , M. The four digit SIC distribution is used as a

basis for the multiplier. Before a new multiplier can be

produced , the distribution of employment must change. This

is going to represent quite a challenge in reducing to the

multi-tract region. Land use classifications or other

knowledge o±~ the region could be use d to proportion the

county level data down to a tract level ~~ a divisior~ or

2-digit level. The same percentage allocation could be

distributed to the other subcategories of each employment

sector. At that point , the standard location quotient

derivation could be used to calculate the multiplier.

The problem of regional depiction needs some

clarification. The location quotient export base tech-

nique is only valid when applied to a region which contains

7.5 
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all aspects of a typical economy ; households, business,

and government. Employee distribution , used as a single

criteria can be misleading . If only the residences of the

employees are used , it is likely that “bedroom ” or resi—

dential communities will be included while many business

and other economi c activity will be excluded. Therefore ,

the concept of an “ec onomic region ” is violated and the

location quotient export base approach is inappropriate .

This problem is a signif~ ~int one when counties are used.

- - It can be considerably worse if tracts are used as the

basic unit.

The following variables can remain unchanged :

v , h, o , TV , T, a, r, iH~ ~~~ 
p. s, pr, ~~ 

0~ ’ ~E’
-
~~ and For all practical purposes little can be done hei-e.

The changes to be expected would probably he i n s u f f i c i e n t

to warrent the problems associated with such an attempt.

The Va figure will require recalcula t ion.
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