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Freface

This descrirtion of the Census DIME file and interactive
rrodramming is directed toward school admifiistrators and their
staff., It is mot written as 38 technical m3hual for the
comruter analust. In reading this document» one ﬁﬁst imadine
that each arrlication can be easiluy extended from Just 3 few
schools to all1 facilities and students in the distriect. How-»
ever the numeric outrut and mars are largel which is why they
could not be included, Oné must also imagihe the ease and
convenience of interactive rrodramming. A Fortable terminal
weighing less than thirtw rounds that can Pe connected to
any telerhone was used for this analusis of ruril assidn-
ment alternatives. Considering the imrFort@nce of sound
decisiorn making and the immediate availability of a mador
rortion of the datar» the investment reauir®d to use the

rrodrams described here is small.
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I. Decisions ~ Ansaluysis of Alternatives

Limited financial resources along with declining or shiftindg
enrollment are creating serious difficulties for many school sustems.
These difficulties are exscerbated bw demands for new academic and
vocational rrograms that =2re more resronsive to individual needs
and for additional transsortation to satisfw Judicial sguidelines
for racial balance. To rcontinue rroviding the essential services
as well as to initiate these new rrodgramsy school administrators
must maximize the economic efficiencs of 311 functions. This
situstion makes it imreritive that school administrators have
rarid access to detailed information and the ability to examine
many rossible courses of action. Howevery such informational

rneeds can rarely be satisfied usinmg manual rFrocedures.

Numerous attemrts have been made to utilize comrputers in the
analuysis of such 3 Probleﬁ as school bus routind. when using 3
comrutery the rroblem must be translated into mathematical terms.
This analutical descrirtion of the rroblem is called 3 model. By
definitiony these models do not contain the subJdective features
of the rroblem nor rerhars a3 number of other facets that
are too difficult to write mathematicalls, As 3 results models
are incomrlete descrirtions of the "real® rroblem# howevery thes
mas still rrove to be extremels useful in finding satisfactory
solutions. Unfortunatelss manus of the comruter arplications have
not met exrectations. Althoudgh there are numerous exrlanations in
each case for this failure, two factors that mas have contributed

either directlvy or indirectly involve the construction of a vers
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larde data base and the delas in obtsining the comruter results
from the data eprocessing center, These Froblems cain be mitidated

by using the Censuys DIME file and interactive comruter rrocessingd.
I A, The Census DIME file

The DIME file is a collecticn of data describing the vehicular
transrortation network in over 250 standard metrorolitan statistical
areas. The rrocedures for constructing arnd maintaining this data
file were develored by the U.S. Census Bureau. °DIME® is an
acrongm for [ual Inderendent Mar Encoding which refers to the
built—;n mechanism for checking the internal consistencs of the
data.

The DIME file is a3 "sedment®” structured data base in which each
record rerresents a3 rortion of a street sedment 3s illustrated in
Fidure 1. The endroints of each sedmenty which usualls occur at
intersectionss are called nodes. Each record contains the street
name and address rande for the sedment as well as the coordinates
for the two nodes. Two Frimars uses of the DIME file result from
this structure! sequential sedment chaining and deo-coded address
matching. Sedment chaining enables the determination of vehicle or
redestrian routes a3s well as 3 method for data validation. For
examrler the route from node 9 to 3 would include the sedments linking
nodes 9r5s1s2y and 3. The address matching carabilits refers to the
identification of the record in the DIME file that contains 3
srecified address., Once the record is foundsy it is rossible to

associate the coordinate data or a segment location with the

8
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Fidure 1! Examrle of DIME Mar and Data File

Peachtree
8 7 a8

w

Howard

9 10, 11

Address Rande

Street Name From Node To Nade Low High
Marle 1 2 2 28
Marle 2 3 100 198
Marle 3 4 200 250
Feachtree S 6 2 70
Feachtree é 7 102 110




rarticular address, This information is essential for deodrarhic
disrlaw of the data or for determining the distance of the
data item from another roint on the network.

The utilization of the DIME file offers several advantades
which relate to the ordanizational interactions reaquired to
construct and maintain this data Tile. Srecificallyr the use of
the DIME file

3. avoids the durlication of a3 travel network by
doverrment adencies.

b. encourades the transverability of com-uter tools
since mans redions will have the necessars data in
wactly the same format.

c. relieves school sustems of the oblidgation for

- develoring and maintaining 3 data base which is
already the lugislated resronsibility of a locsal
or redional rFlanning adency.

d. encourades the coecrdination of local and redional
adencies in maintaining 3 common data base and
transferring information.

e. ensures dgreater accuracwy in the data bases because
of multiple agencs involvement in its use.

f. provides drarhic disrlay csr=2bilities.

d4., encourades continuzl reassessment of ruril assidnment
and facilitQ manadement rolices since the data base is
readils available and ur-to-date.

h. makes it unnecessars to construct artificial grid

systems to deo-code dats.
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1. enables the determination of actual distances between
any two roints on a3 redestrian or vehicular networke.
In additions the active surrort of the Census Bureau further
imProves the rrobabilite of its continued maintenance. For

instancer the Census Bureau has invested 3rrroximately twelve

million dollars toward the develorment of the DIME file concert
and is rlannirg to srend an additional eight million dollars

in =reraration for the 1980 Census. Furthermores the new 13w
requiring a census every five gyears will result in an even dreater
commitment bw the Censﬁs Bureau to maintain the accuracy of existini
DIME files and axrand the rrodram into other areas. Additional
information on the Census Bureau’s rrodram can be obtained from

the Chief of the Geodrarhy Division in washinstonv n.c.

Other tures of transrortation or deodrarhic data bases such

as traffic =zones rectilinear grids or land rarcel fiies may 3also
xist for the redion. In deneraly these data bases do not contain
the riecessary detail nor do thew allow for address maiching. Thusy
tihe DIME file rrovides more detail with dreater flexibilitw for
infermation rrocessirid and transrortation analusis than these other

data structures.

Although mo data ?‘ile can contain every factor that must he
considered in the imrlementation of a rarticular school service» the
IIME file does contain sufficient information to enasble the meaning-
fr.l analusis of alternatives. Furthermorer it is an existing data
base that is comratible with the rresent address information on
all student records and that can be imProved as the situation

dictates or when resources are available. Moreovers the immediate

‘
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avallability of this data is i1meortant in 3 comruter aprlication
of this magnjtﬁde. The utilization of DIME not only minimizes

the short-term cost and time for imrlementations but slso imrroves
the rFrosrects for the continued use of comruter-based decision

tools.
I B Two Interactive ComFuter Models

Interactive comruting allows for a conversational arproach
to comruter ,sade, At arF=rorriate timess the comruter can seclicit
informstion from the user. rrovide the results of initisl calecula-
tions» 3nd gjve additional instructions. By resronding to a number
of simrle Questionss 3 rerson with no special training can use the
comruter. Conseauentlys school administrators can work directly
with the comeuyter to evaluate the imract of 3lternative rolicies. The
combinstion o+ timely resronse and the understanding that results
from the direct interaction with the comruter is likely to wield
unexrected henefits.

The natyre of interactive comruting ensbles 2 “man-machine®
arrroach to groblem solving., The models are designed to take
masximum 3dvyrtade of the basic comrutationsl carabilities of the
computey and to provide outrut that focuses the user’s attention
on the critjcal areas recuiring human indenuity., To Frovide the

the timely resronse necessary for interactive computindgy the

models must pe somewhat limited in score. Howevers because

of the user’g involvement in the solution rrocesss fewer math-

ematically derived carabilities are reauired., In this environ-
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ment,» the comruter is used to assisty not rerlaces the decision
maker. Howevers this does not imrlg that such models are less
;sefulo On the contrargy it is exrected tbnt the ‘mmediate

access to information and the abilitu t ) sny a3lterna-
tives will sield even dreater henefit: w s = Lional mathematical
sorhistication,

The availability of information should hels administrators
in anticirating rroblems apd in identifwing their causes rather
than their susmrtoms. Ofterny recuests for information remain

»unfulfilled because of insufficient time or resources. Althoudh
3 ruestion mav not seem criticaly the answer mag rFrovide the
warning sidnal to the next *crisis." Thusy there is 3 dgreat

rotential berefit of time}s information that may be difficult

to Fredict. These models can be used to resrond readily to-

the hurothetical Questions rosed by £hé.faciiit5 and transrorta- -
tion Flanner. For examrler

1. If Hore Elementary is closedy what will be the imract
on the neidghborindg schools?

2, If drade levels 1 throudgh 3 are assidned to Forest
Elementary and 4 through 6 to Moreland Elementaryy
what will be the ruril-teacher ratio?

3. What will be the effect of reducing the transrortation
elidibility distance from 1.5 miles to 1 miie?

Other rroblems midht involve the location of 3 new school
and schedulindg the use of existing facilities for community
activities such a3s daw care and adult education Frodrams.

Two interactive comruter models called FATH and ASSIGN will

; 13




be described here. The FATH Frodgram determines the shortest dis-
tances between home and school for each ruril while the ASSIGN
Frodram denerates ruril assidnments based on these distances

as well as facility size., These models will be illustrated
using actual data from the DNIME file and the “tlanta . iblic
Schools to address several rroblems relatea tc ~upi' 8ssidn-

ment.
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II. PupillTranSPorbation Requirements

Fiscals enerdys and racial concerns have focused attention

or the transrortation service and emrhasized the need for tools

that can accuratelus determine tre " -tign re@uirements. There
are mang factors that must be 53 . when determining who is
elidible for tramsrortation. For examrler the availabiliis of
Public transit facilitiess rersonal Hazardy and the caracity to
walk maw be taken into accournt. At this times howevers many states
have established rolicies or laws based solelw on 3 measure of
distance between home and school.

The imPleméntation of am established distance measure 1is
neither #olitically rnor technically simrle. The roliticsal
difficulties arise from the uncertaints of a standard rrocedure
for measuring these distances. For examrlesr the distances maws be
measured along the route that rarents would take in transrorting
their children to schools the route that the school bus would
follows or the waw that the child might walk. Furthermorer these
distances mauw be calculated to the drivewayr mailboxs or doorster
of the house with measurements made along the curb or down the
middle of the street. The technical difficulties are created
by the comrlexitw and size of the transrortation network.

The traditional arrroach to imrlementing 3 distance criterion
involves the use of 3 measuring Qheel and a3 detailed mar or the
surerimrosition on base mars of a3 circle or s@uare centered at each

school. These asrroaches are extremely labor intensive and ususally

15



do rnot reflect the exact transrortation networkr but onlwu indicate
3 conservative boundars around the aréélcontainins those eligibile
for transrortation. 1In these arrroachesy the aistance data must
thern be marualls trarsferred to the student records.

The imrlementation of a comruter rrodram for detevmininavthese
distances helrs to diminish the subdectivity in méasurement and to
eliminate the time-co- .4 t, nofer of data. Distasnces are
measured on the DIME file network from which streets considered
hazardous to redestrian movement have been removed. Eased on 3
network of four thousand sedmentss it is rossible to determime
distances to the homes of several hundred elementars school
rurils in only 3 few seconds. Since the enxact distance'that 3
ruril resides from school is added to the student record rather
“han an indication of whether or not the student is elidible for
transrortations it is rossible to determine the effects of chang-
ind the distance criterion. For examrler the consequence of
using 1.3 or 1,45 miles as the technical interrretation of a
1.% mile criterion can be evaluated. It is also rossible to
determine the imract of transrorting 3ll rPurils on 8 rarticular
block when ansone is elidible. Since the model can easily rrovide
a3 list of names as well as count the rurils elidible for transror-
tations 3 more rolitically arrealind interrretaion of the trans-
rortation redulation such as the "block rule® is rermitted through
better enforcement of ridershig.

Three comruter sroducts are illustrated using data from the
DIME file and the FATH rrodram: |

1. A chart showing the number of rurils residing at various

16
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distances from their 3ssidned school.
2, A rlot of all roints in the redestrian network that are
a srecified distance from a8 school.
3., A mar of the locations of 3ll rurils that are at least
a srecified distance from their assigned school.
These arrlications erovide a valuable visual descrirtion of
a school’s enrollment and attemndance area.

Table 1 illustrates the + . 1 distance 'distributions for
three elementars schools. The table entries indicate the number
of purils that reside farther than the srecified dlstance °s.”
These distributions show the dedree to which the number of
transeortables is sernsitive to the srecified distance criterion.
For exameler inm reviewing the ruril distribution for school SZ2y
there are 168 rurils livfﬁs at 3 distance of at least a quarter
mile but only 16 residing at a distance of a3t least a3 half mile.
Furthermorer the number of rurils within 3 rarticular distance
varies considerabls for the other schools. As can be observed:
the rercentade of rurils living within one mile of their
assidrned schools randed from 59 to 76 Perqgnt.

Fiduyre 2 illustrates the ring of a tr;nsportation eligibility
rule. Ali roints on the redestrian network that are exactls one
mile from the rarticular school are shown., The irredular
share of this ring indicates the comrlexits of rrecisels measuring
accessibility and the inaccuracs of estimates which are based
only orn straight lime distances. A transrarencs of the tranmsror-

tatiorn rerimeter can then be rlaced over 38 street mar.,

Fidure 3 illustrates the location of rurils that are elidible

17
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Table 1! Furil Distance DistTiputians

Schools
s miles 51 g2 s3
0.25 122 148 207
0.50 23 16 181
0.75 84 11 139
1.00 33 0 21
1.25 7 0 24
1.50 4 0 4
Total 140 239 211
Fercent less
than 1 mile 76% 100% 59%

Note: . .
Each entry indicates the total numbe®™ of students

residing farther than the distance *sS' from their
assidned school.

18




Figure 2: Transport Perimeter
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Figure 3: Display of Transportables
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for transrortationr assuming that one mile is srecified as the
distarnce criterion determining eligibilits. This information is
useful in identifwind the location and size of ruril cl.. "ers for
estimating vehicle recuireme ts. ne mar 1nd of 311 ruril locations
vndicates the number of Furils residing outside the Jurisdictional
boundaries or inside the attendance area of another school. In
additiony 3 mar of students rresentls assidned to a school that

will be closed can be used to indicate visualls the rotential

imract on neighborind schools.

Many school sustems alreads construct similar mars and numeric
tabless thus the substance of these arrlications is not entirels
unfamiliar. wﬁat maw be unusual is that these mars can be rroduced
with minimal exrenditure of staff resources and in only seconds of
comruter time., As 3 resulty it is rossible to rroduce mans mars
illustrating alternate distance criteria or combinations of school
districts with less difficultw and in dreater detail than it is

denerally rossible to rroduce manually 3 single mar.,

21

15




IIT, Facility S :c it .. 11 Assidnment,

Frovision of effective educational orrortunities involves
consideration of both the accessibilitws to schools and the Frorer
utilization of academic resources. Continual changes in the
characteristics of the student rorulation due to midrations
immigdrations and academic rrodress recuire 3 freauent reevaluation
of the transrortation rolicies and facilits rlanning alternatives.
Maximizing the utilization and accessiblity to all schools increases
not only the efficient use of the facilitiesr but also the
educational bernefits associated with a school of 3 srecified size.

Facilitwy Flanning and puril transrortation are directluy related
to suril assigrnment. One asrect of facilitws rlanning considers the
rnumber of facilities and their caracities while ruril transrortation
considers the distance that rurils reside from their assigned school.
Minimizing the distances that rurils walk or ride to schagl allows
more time for classroom activities as well as increases the other
benefits deridéd from the close rroximity to 3 school. Assignment
of all rurils to their closest school maw be rreventedr howevery by
limitatiors on school caracities.

Many factors must be considered before stating the desired
enrollment since there is flexibilitw in the number of rurils
that could or should be assidgned to a rarticular school. DIurinsg
reriods of dgrowthy some schools can temrorarily accommodate 3
lardger than normal enrollment until additional facilitieg are

available. When the student rorulation is decliningy there masu

22
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be 3 limit on ti minimum number of rFurils that should be
assigned to Justifu certsin educatiornal rrodiams and the orera-
tion of the facility itself. Furthermores it is necessary to
maintain the unity of certain student grours. For examrler all
students living on the same block might be considered 3s an
indivisible drour., This will helr to rrevent the disrurtion of
families and neidghborhoods.

School districts are formed by the assidnment of rurils or
puril drours to one of the facilities. wﬁen Furils are assidned
to their closest facilituy total ruril tramnsrortation is mini-
mized and comract attendance areas are formed., The attributes
of comractrness and minimal transrortation are considered to be
favorable characteristics for an assidnment =lan. Howevery
‘closest fécilits assidnment" maw Froduce attendance areas
that vary considerabls in POPulapion densitygy 3lthoudgh not
necessarily in sratial area. Havind much larder enrollments
in some schools may bé’both educationally and ordanizationally
unaccertable.

When it is undesirable or imrossible to assidn all surils to
their closest schoolsy a3 dgeneral assidnment rolicwy must be adorted.
One way of statindg this rolicy is in terms of an obdective that is
subdect to facility caracity limitations. Three a3lternate assidn—
ment rules are Fresently included in the model?

1. minimize the averade travel distance of all rurilsy

2. minimize the averade distance of all rurils who are

elidible for transrortationr or

3. minimize the number of rurils elidible for transrortation.

23
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The rpuril assidnments resulting from the imelementation of each
obJective ﬁau be very different derending on facility locatién
and sizey Puril locationy and the srecified transrortation
elidibility distance.

The model assigns surils simultaneousls to 311 schools
so that the selected assignment rule is ortimized. The comruter
srosram actualle comrletes the task of assidring Fruril drours
to one of the schools rather than delineatindg attendance areas.
Corisecuentlyrs this model can be used to dgenerste assignments
according to other measures not related to sratial comractriess
such as student rreferences for certain acalemic or vocstional
Frodrams., Howevers it is ressible to draw attendance bound-
aries by encircling the locations of students assigdned to
each of the schools., In addition to determining and marring
Fruril-assidnments the rFrodgram calculates the number of FuUrils
eligilbé for transrortation and indicates the number assidgned

to either their closest or second closest schools.

Figure 4 illustrates an abbreviated outrut describing the
_assisnment of 1083 rurils to each of four schools. On the mary
an "S°* indicates 8 school locétion while 8 number indicates
the relative location of alpupil drour. Fidure 5 is 3 three
dimensional FroJection showing the considerable variation in
the densits of the student rorulation. In referring back
to Fidure 4y 3l1 students are actually assidned to their
closest facilities when comsidering the arproved redestrian routes
althoudh the attendance areas do not arrear to be comract. The

circle outlines an area that is bisected by 3 railroad track so

24
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SCHooL

SCHooL

SCHOOL

SCHOOL

£ CHOOL

OVERA

ATTENDANCE AREAS

43720- 1
CaraCliy = 758 AVG LISTANCE = 27
ALLIGHED = 170 HAX LDISTANCE = 1.15
UTILIZATIUN = 25 TRANGFORTYABLE = 0
43745- 2
CAFACITY = 894 AVG DISTANCE = 39
ASSIGNED = 137 HAX DISTANCE = 2,59
UTILIZATION = .15 TRANSFURTALLE = 8
43750~ 3
CAFACITY = 420 AVG DISTANCE = +40
ASSIGNELDL = 348 HAX LISTANCE = 2,93
UTILIZATION = ,83 TRANSFORTAKLE = 22
44330~ 4
CAFACLTY = 544 AVG DISTANCE = 73
ASSIGNED = 408 HAX DISTANCE = 3.43
UTILIZATION = .75 TRANSPORTARLE = 51
L. STATISTICS
CAPACITY = 2618 AVG DISTANCE =- 50
ASSIGNED = 1083 HAX DVISTANCE = 3.
HAX UTIL. = +83 TRANSFORTABLE = 01

ASSIGNMENT OF FUFILS
CLOSEST 1083 SECONI CLUOSEST 0

FUPILS LESS THAN

+50 1.00 1.50 2,90 2,50 3.00 MILES
780 1v4 32 32 a2 2

K AOK ORI KK A KK KKK K K K XK 3K IR K 3K KK K 3K K KKK AR KK KK 3K KK K KK KOk k

X 4 X
X 4 4 X
X 2 4 4 X
* 4.4 4 X
X 4. 4 424 X
* 2 44 X
* 2 4 X
* 2 4 X
X 4 4 X
x 2 44 4 X
* 2 4 X
X 2 2 1 424 X
X 2 4 4 X
X 2221 4444 X
* 220211 44424 X
* 22@114444 4 4 4 X
X 2111 42®4 4 4 4 X
* 3 1 Aa44 44 4 X
X 330344444944 4 3
¥ 333 . N4 4 4 4 4 : ‘ X
x 33 4 X
X 4 4 4 4 1 X
x 3 X
¥ 3 X
¥ 3 X
X 3 33 x
X 3 X
¥ 33 X
¥ 33 3 X
¥ 33 3 *
X X
¥ 33 X
X 3 3 X
X X
¥ *
X . X
KRR KKK IORRK & AR IOR IO OK KR K KKK KKK IR IO K K 3O KKK KK & KRk KKK K K

SCALE 1.1: MILES/INCH

Figure 5: Abbreviated Output of the ASSIGN Model
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that the straight lime distamnce is a3 roor measure of accessibility.
The sorhistication of this modelind effort is critical in such
circumstances. This ture of outrut can be disrlaved on any
"comruter terminal. In additiony 38 comrlete listing of rurils

and their assidned schools can be obtained.

Table 2 shows the summars descrirtors for the assignments
associated with each assignment rule and three transrortation
eligiblity criteria., The first roQ describes the characteristics
of an assidrment when 311 four facilities are unlimited in size.
In comrarison to the other assidgmmentssy this solution is surerior
with redard to both the distance and "closest facilits®' measures
but maw be unsatisfactory because of the wide rande in the size
of the school enrollments. Neverthelessy this solution does
rrovide 3 "base line' for Juddind the other assignment rlans.

As 1llustrated in Fidure 6y 3 sindle obdective does rnot rroduce
assignments that dominate the other solutions in evers resrect.

1., Obdective 1 is likely to vield surerior (minimum)

averade and maximum distance measuresy and thereforer
more comract attendance areas.

2, Dbdective 2 is likely to have more rurils assidgned to

either their closest or second closest schools.,

3. Obdective 3 will wield the smallest number of

transrortables.
In srecific situationsy an assidnment maw violate these
dguyidelines hecause of the recuirement to rreserve the
unity of the FPuril drours.

The ASSIGN model comsiders only facilitwy caracities and ruril
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Table 2! Transrortation and Furil Assidrment

A. Transrortability Criterion Equals 0.75 Miles

School Assidnment Ilistance: Assidrment T
Caracities Obdective Avd Max (D S
1083 1 0.50 3.43 1083 0 166
270 1 0.57 3.57 810 183 232
270 2 0.59 4,12 770 262 167
270 3 0.98 4.19 819 192 166

B. Transrortability Criterion Equals 1.0 Miies

School Assidrnment IDistance Assigdnment T
Caracities Obdective Avd Max (D S
1083 1 0.50 3.43 1083 0 109
270 1 0.57 3.57 810 183 151
270 2 0.98 4.12 793 214 109
270 3 0.58 4.19 806 183 109

C. Transrortability Criterion Ecuals 1.45 Miles

School Assidnment Distance Assidnment T
Caracities ObJective Avd Max c S
1083 1 0.50 3.43 1083 0 109
270 1 0.57 3.57 810 183 87
270 2 0.60 3.43 803 172 81
270 3 0.56 3.57 831 186 81

Keu:
ObJdective 1 - Minimize averade distance
ObJective 2 - Minimize averade distance of transrortables
ObJective 3 - Minimize transrortables

)
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Fidure 6t Comrarison of Altermnative ObJectives

Averade Masimum Closest Transrort-
Distance Distance Facility ables
1
ObJdectives 2
3

Keg?
ObhJective 1! Minimize averade distance
ObdJective 2! Minimize averade distance of transrortables
ObJective 3! Minimize the transrortables
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distances. However, there is considerable flexibilitw in using the
model to evaluate 38 varietwy of rolicw alternatives that can be
takern into account throudgh data rre-rrocessind., For examrler
existing comruter rrodrams can be used to construct temrorary
data files for rFurils in drades 1 through 6 and 7 through 9. The
ASSIGN model can then be arrlied to these serarate rortions of
the oridinal data base very efficientlys. As another examrler the
rartitionindg of the NIME file can be used to rrohibit assidn-
ments that might require rurils to cross railroad trackss briddesy
or busy highwaws., This is accomrlished without the asddition of
dats and its related maintenance rroblems., Fartitioning the

data base so that only the essential information is used in the
model mot onlw imrroves the comrutational efficiencs of the
Frrodgram but s8lso rrevents certain tures of errors from affectind

the solution.
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IV. Schools and Declimning Enrollment

School size affects the academic and social environmenty
the extent of ruril transrortationy and the cost of maintenance
and oreration. The carability of a facility to continue serving
a rarticular rorulation may be imrortant because schools are
often monuments to civic and national leaders. Furthermorers
it can be very costly to close a3 facility for one or two Years
arnd then reoren it. Selecting stable facility locations is
comrlicated by the dunamics of neidghborhood evolution and
redional mobilitw.

To illustrate the comrlementarys nature of decisions
redarding facility location and sizer a3 situation that has
resulted from declining enrollment is investidated. Four
schools with a3 total caracity of 2618 rurils have an
enrollment of only 1083. The utilization of these schools
ranges from 15 to 83 rercent of caracity. Considering
only the Fresent student rorulationsy it is rossible to close
any of the four schools and still have sufficient caracity.

In order to evaluate the rotential imract of closind a
schooly a3 number of facilitus confidurations is investidated.
Locations were selected which minimized ruril transrortation
_while balancins school enrollment. Four confidurations are
identifiedy rerresenting two to five facilities. Thens for
each one of these configurationss a school is removed from
consideration. After addusting school sizes te reflect the

smaller rnumber of facilitiesy new Furil assidnments are

31
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determined. This eliminatiors #rocess is followe? for each

school im 3 rarticular configuration.

The imract of closing 3 school should reflect the effect
orn 311 the descrirtors of an assidnment rlan. The followind

ecuation is used to summarize the chandge in these descrirtors:

I =C0C+ S - 100(M+A) — T1/S

where I = imract of 8 school closindy
€ = rumber of rurils assidned to their closest facilitue
S = number of rurils assidned to their second closest
facilityuy
M = maximum distancer
A = averade distances and
T = number of transrortables.

Increases in the values of the "closest facilits® measures C and
S indicate am imrrovement while larder values of the remaining
rarameters lead to 38 worsening of the situation. Table 3 contains
‘the results of these calculations for each confiduration. To
reflect the uncertainty of which facilitw mas be closedr the
effects of closing all of the schools in a3 rarticular configura-—
tion are averaded.

This exreriment indicates the variabhilits of the imract
of closing 3 school. With redard to the configuration of
four schoolss the imract of 8 school closing actually resulted
in an imrrovement because more rurils were assigned to either

their closest or second closest school. At firsty it mayw seem
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Table 3: Imract of Facilitys Closing

A. Five-Facility Confidguration Reduced to Four Facilities

School Rande in Distarnce Assidrnment T Imract
Removed Assidrment Avd Max Cc S
1 248-252 0.64 2.76 825 133 a8 -5.8
2 250-254 0.65 2.76 822 104 96 -12.0
3 250-254 0.67 3.5%5 849 125 79 -23.2
4 247-2%57 0.60 3.47 888 116 71 -12.6
] 245-261 0.68 3.20 738 172 65 -26.4
0 159-218 0.51 2.76 949 23 896
/
»
Averade imract = -16

B. Four-Facility Confiduration reduced to Three Facilities

School Rande in Distance Assidnment T Imract
Removed Assidnment Avd Ma:x C S
1 357-365 0.69 3.19 869 192 73 8.2
2 359-363 0.77 3.19 927 146 74 8.8
3 360-362 0.76 3.76 934 132 100 -8.8
4 361-361 0.70 3.71 851 =23 87 -2.6
0 214-272 0.62 3.19 821 191 72
Averade imract = +1.4

C. Three-Facility Configuration Reduce to Two Facilities

School Rande in Distance Assidrnment T Imract
Removed Assidrnment Avd Max Cc S
1 502~-506 0.90 3,88 915 93 99 -19.4
2 501-507 0.79 3.57 938 70 82 ~7+6
3 501-507 0.98 4,25 924 84 247 -58.0
0 287-362 0.64 3.40 988 20 76

it

1
r3
e
€8]

Averade imract

Keu:

C = number of rurils assidgned to their closest school

S = number of rFurils assidgned to their sdcond closest school
T = number of transrortables
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imrossible that there can ever be an imrrovement in the
assidnment measures a3s a result of closind a school. This
situation can arise when a3 school is seriously misrlaced
with respect to the present student rorulation. While
rositive imract values may not occur ofteny it is imrortant
to note that closing certain schools in each of the confidg-
urations has 38 far less severe effect than closing other facilities.
For examrler when the three-facility configuration is reduced,
the imract randed from -7.6 to 3 low —-58.0. This limited
evidence also suddests that the rossible imract of closindg a
school mas be dreatest when the total number of faciiities is
smallest.

While these observations msw be obviouss confirmation is
achieved at minimal cost. Furthermores, these measures rrovide
cauantitative descrirtions of tie relative imract of each

alternative that can be used 2lonsg with other subdective

considerations:
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V. Summary

DIME can be used 3s the central comronent for a3 deo-
dgrarhically based manadement information sustem. It provides
the mechsanism for the sratial disrlaw of data and for
determining accessibility on either a vehicular or redestrian
network. In additions» this sustem can be extended to include
other information available from the Census Buresu which
could be used for 3 varietw of socio-economic studies such
as to rrodect student rorulation chandes at the block level
and to analuze those areas most affected by the local
school taxind scheme.

The @ualitw of decisions is often based on the availabilits
of information. There is a3 critical need for timely, accurste
data by 311 school administrators and surrort rersonnel fei rlan-
ning and manadement. Moreovers lack of drowth in the student
rorulation and limited fiscal r;sourées furiher increase the
imrortance of rrudent decision making. The use of interactive
terminalsy which can be connected to the comruter anuwhere
there is a telerhones rrovides the necessary accessibilits
to the disrlav and analustical tools described herein.

Fublic sentiment toward educational and administrative
accountability makes it necessary that more attention be rlaced
orn the clear rresentation of the reasons for reachind a3 rartic—
ular decision. The tradeoffs amondg the manys often conflicting,
educ: ~ional doals must be exrlained. BRoth the visual disrlay of

data as well as demonstrations usind comruter models can be
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invaluable in communicating the comrlexity of 3 diven rroblem.
Furthermores interactive comruting camn 3lso bte used to allow

the direct involvement of citizerns in the rFlannind rFrocess.
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