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A Study On the Design of a Geographic Information System
for Handling Multiple Decision Criteria

Jun, Chulmin
Abstract

With the rapid increase in computer technology, the use of GIS is also increasingly
replacing the traditional methodologies that have depended on use of maps. Although
GIS have been recognized as useful decision support technology, they do not provide
means to deal with multiple decision factors which are found in the processes such as
site selection. Similarly, mathematical or engineering models designed for dealing with
multi-criteria have limitations in including or visualizing spatial data. With these issues
in mind, this study developed a framework for integrating the strengths of GIS, expert
systems and the AHP to incorporate the decisionmaker’s preferences on a range of
factors in finding optimally suitable sites. This study presents its effectiveness by
illustrating how the integrated system can be applied to an industrial site selection

problem.

Keywords: GIS, AHP, expert systems, integration, multi-criteria decision making
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PARATAAL, BEE He $uo ATF A4S A4RE H4L a0, qugoz A9
259 F9HQ 1% BESY 23 HRel FuEL. FARANGINE FA, A3, 1%
3, $259 943 a0 U wgol Bj$ FaaH, &3 ¥AQ TAL FH 84 4 3
FALE A58 1ok 078 debd JAARARE 9% BAAL. FA BAARL
A% $48 24 = AVAA Zol RAMF B= ABARA AT FAS 3Gl
& AYAAAS Aol BT BadH, B Y AuEY THHA olgo] YR BET

Aol el e47F Ff. o] ATFE FASM 8 FUE, ARG 2L JAEAAANE
g d5d48457 23 7S A zEstE Wie] STHY, AANA FUAAZ
AHEEOl 2 WHES TR 7o HooA XPthe ARt
AFH 3=do], 2ZE 2 AHRFA Eokd F&F A dEo AUARAA

(Geographic information systems. ©18} GIS) 7|&¢% F7HEA M oM &3 =72 g o}
7 9tk GISE YAMZA HZET (decision support system)d stUZ Aodte= o] 4wty
ol FAo A AR E GIS7H JAEAA ] FEE 29T 34 Fdde AFH: ot
(Djokic 1991; Zhang 1991; Jankowski 1995). @A7HA ALHAL GIS7|&L, TANZS A4
L&A Ay & o3 ARThE B8] Wi ofF AA= Abdd Z8d 77T A
e o7t dasiA 9. Ed FAEAG 22 EFAQ A YoM JAARAY AZ=Y
ARQAEY FFEAE AT & e FUE AT YA R Ao dHoz A
T Ao

etA o 4e JAEARRZETE HA 3] A4 GISA 7 7HA £A, &, AR EA Y
AITZRAE T8 § e 715 Whehe s A48 ¢ g & dFdAas JAEAE
AZ JadE, dE719 Ad=dd 2AT AR 2 (Expert system)¥ A¢3E Hoe B2
At AEZMA2EL, £ G490 dodA AEAAH FEE B4 AE7F AN =7
9 A& AHEEA EAAS ke dEY AR s T AFEHIY. AR A2
dojxe =24 AQHAo] 2P, EF AEYHAY EANZE EE 2AS | & &
A "
2 dFelAME ALY B ol NE AFHE AEd A 7tEA e ASRE
Bo&7] 984 Thomas Saaty’} 7|t AHP(Analytlc Hlerarchy Process) 7€ Y33

AHPE UF84AEE UFE 737 w9 dFo2A4, A4S 9449 722 q¥sx
AoAgd td gAY ddd w AZxE Fodte WEE AT (Saaty 1987a).
A AHLAEY IFER 8L o] AFES TA FA Yol Wiyl b gAZARA
B2 49 ARE FxIst AA A29S AAHLE B 5 9A v Saaty:= AHP7|H
AAA O B3} A v i (pairwise comparison)dl 98] THELAEY 7HEX RAEAI &
o]d 4 AL AANFYUY (Saaty 1980). AAv|ALE AA 2459 e AN
ste oAl dHd F Y QAEW MRS FER HU folstA 2459 ¥
IA ot B dFAAE oY Al 7HAY —4*}7576‘?‘]%‘}_ (GIS, Expert Sytem,
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YA NS AT $AE
Joe ANsel 1 13E AFHaA @k

AT 5o GISs 718t A AR E A2dne Ao 4 TA Bl wohA 1 ATk
AT MR e Axdel qd o|24 Ex 1eAd osyt FEd] tat GISe B AJxd%
of Edt-da AAZC FHL Ao gl o]y o] ojFd A AAHEe] Z}y] SEA )

L=

B AR S 2 7] ol st q7|gME O ¢ gAY A7 dEd 2%
.

=

EOER B A2do A my $A T FHEAYS glstA st
2893 AAFA 3 dF= FE dTEFH 2 A OE dFE FotE 5
At M HEE d&He ERAAE A2" :rLZE(archltecmreM] B AoRA, A2
Ao F Axdoe]l 7HgA AEHY e AT ] ‘I}E} 3t itk (Nyerges 1992,
Goodchild et al. 1992, Fedra 1993). & o=4 (2313 %01 loose-coupling, tight-coupling,
full-integration®. 2 F&3t= EFAAE € F ;,lﬂr. Loose coupling& &vte] A|Aglo] T E A
*9‘91 o8 g ddolHz AL&s7] 3 U wdstes A4S grjdr. AR o
TEY dgdAs 4 A2de SHHCE A, B ALHgN AHE 7HedeE dolE Y
:‘f_‘ﬂi% FAGE A Yol A2 WAR FHtHA g Ao BEojth eyt &oldor
AeA A2 AFE o] &3t FEEY AFddA AHEHL YA, 24P dE FFLE +F

€

2 ole 0FE AN FHEAE

rulm

File
Exchange

(2) loose-coupling

User
Interface

(b) tight-coupling

Commands

/ Routines

(c) full integration

(38 1) 2o IE GIS-2ARAI AR
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(a) one-directional integration

<—

(b) bi-directional integration

&

(c) dynamic integration

Wx3tA #th. Tight-couplinge A2HE7 2S F=dA 7] YA T2ade A48
A& FubstA @0 o] W F AAPE i Fdo FHE ofue, AR dHF A FFAA
Agto] o]Fo|AA HY. oE Arclnfo GIS AZEgold Istdo] 9= AML(Arc Macro

Language)?t 2& mja2do g T34 782 & vt AMLE 53¢ ddd Ags dofe
ofYA T AR A AWsdE EAZ flon, e AML A JFEZRZOAR £
T AN, AHERE Y] QlE oA QA ofd #F ZROWS HE A §lo] 94539
Azo] 71538 A fvt. Full-integrationd] 4+ CuY FORTRAN Z& 2w dolE o] &3}
o Hoy ¢dd Afo] JbedtH, AMEATE AR ZTE € GIS AZEY Y YRFEOZH
F7letE 71&0] ot o YaiME GIS 2ZEY Y source codett command library7}
gasy, AfAoz B¢ Z2ad9 Jleo] AFHER FEY GIS AR AE ofE&
dojr},

E ot gEAY ERUHS ALEERY $HE 435 1i7Y 3 93 ERete Ao
A, Anselin(1993)2 ©|Z one-directional, two-directional, dynamic integration®] Al 7[R Z &7
d9d (29 2). @i (one-directional)®] AFLGIS e A A" F o) g XA
AZEE RAE7 U8 08 ofFste AL Yudtt. o] o, GISFAA & £O0E HHIL ofF
gte AL GISY SAARE AU A2do] YHEoHE o] &dche Aoz, ¢ AHd A2d
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oA GISEZS HHY o]FL AR GISHY £AAEE AAsAY sude 28E& 7] A3
A ojFojA, F WAZ PF¥3Htwo-directional) 2L, @ Aol F uEg ERA JF
= THAIE AL gudtt. o AFAME Y A2HAN dEE A7 A
g A o] &EHH, 1 XX ARATt g S TN AE dYUolEE o] &HA H
o GISAAMe &£A4doHE F WA AL-AAM gojx YHHolHE o] &3, XA A&
H A#gto] A GISE AsjA o]& el Edste F4E & = & 7 Ut dAR &
AT AR olgH ALY FPo] FMA dojUA He A HEHA, 9537 A
(dynamic integration) ol2g AW o] AT} 4T B AAEA JHEE § 2F
Aot ol AN E AHEA AT AE FHHFESE TR W)= o] A
2 d794 AdE THA2EL, AFA L JFUA tight-coupling ¥4 o, A9 WA
A £F3 2H 954 (dynamic) 2ol & F gtk A2HETY HHo|FL uiy
FHA o]FofAAR el AEA AEFo|2A o]E AT F A7) HEY
tight-coupling®| &1L & & ¢loH, o] & UHHJAE FaA A 9T drih && A
g X9 ZAAE T8 ZEoA ol&EE ARY £3& JledtA %7l HWEe dynamic
integration®] gtz & 4 gt} ol¥d Agal dFHolAE  Arclnfod AML(Arc Macro
Language)s ©]§-3to) T&3tth

s}

)

T
-

o rH i

. AlAH o] 283H

3.1 F gA9 #d

AHHQ R (regional scale)lA9 FFRAE %}/_\q o}'— B B39

A—= ddd £ ¢ g EEW"] Z“?M‘“ E’“%‘ }E AL, BEY, AN, B A, 2
T =Y 874 = A¥4 248 wSee A9E A AL A, BAY ¥ TR
9 =AAGE FAA Hdzde =X Ex 2AE A9E 24847t 348 280, odE 4
ARAL FEAE FIL2RYH AFs] ZAAGA FAGY S F7ks ddd #4444
#3742 "t (Moriarty 1930).

& A7olA AN A2EE o 22 GRS wtgste] 2AAAY Ad2Y 5FE TS
S o] ALY AAZR FoF €75‘ Xé o 238 Y 2AEL WS APAGLS &
o7k A E4FA g9 2x & F, TR EAAYEY o M SA4E4 98 25
Hlaste AR AR T 0}71] g AR E ZAXGE B O Fd YA

T FEHAYGEC HFHor AEHA €

322 BAE Sis ABoL £

z
ol = JZ Bay AL A g2 o
g4 BEAAAGME B84, A 2AE



AR 33, ATz T ABAHAZAES 7w A du
AHEE e BRLAE oFA 2%d F JEA 4As
A 8AEY d& Uefa glor o5 AL 1¥E ¢
THEE A% 845F SAFES 2L (F 29 248 &
S Hor FHE RAY dF £40] H7] HEoitt
% 1) BEEANRE U8 2N 2ER29 o
AR 2394
4 A (Geology)
9374 o A Ratio
B34 utEAR Nominal
AR Az Ratio
A ¥ (Topography)
A Ratio
®3 Ratio
FFAM Ordinal
E %(Soils)
T4 Ordinal
A4 Ordinal
EQRE Ratio
%7 (Hydrology)
T EE Ratio
AR Ratio
FA FR Nominal
% (Transportation)
AEER F2H Ratio
SEEE 724 Ratio
A/FYIT 424 Ratio
A L #2338 F %4 (Hazard/Env. Sensitivity)
AR Nominal
ik ok Nominal
AAEEIN S Nominal
FHgT Nominal
E9 B Nominal
(Briassoulis 1995, p. 300-3040l A L oFdts)
(2 2 SYEXNME YoM EAXY HRE st ZH4et 49 o
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54 4894 339

7+ & Ordinal
AT 231,000 Ratio
AR RE Ordinal
=% o s A% Ordinal
%
1&eE 424 5 Ordinal
SEHE Ag 8 Ratio
A =% Ordinal
AR ] 4($ per yr.)
(S per hr.) 44 Ratio
E5| 1,982,000 Ratio
AN E 630,000 Ratio
A 376,000 Ratio
A&
EAQTF 51,000 Ratio
Fd HE Ordinal
TTLE e E& Ordinal
0 1 Ratio
Be & Ordinal
A7t HA BE Ordinal

(Moriarty 1980, p. 136 ol A} 2 okatz)
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Identify the decision criteria

v

Land Suitability Analysis Phase

Derive the necessary criteria and
the constraint values that
should be satisfied based on
the specified industry type

——— Expert System

i Export an ASCII File

Generate feasible alternatives
among the thematic maps selected —— GIS
in the expert system session

y

Community Search Phase

Construct a hierarchical structure of
the community decision factors S GIS
from the community data layer

i Export an ASCI!I File

Perform the AHP with the user-

e s | —— AHP
specified decision factors

v

Perform the composite analysis

with the suitable sites identifed

in Phase 1 and the communites
prioritized in Phase 2

(28 3 MHE AIAHS 0|8F BREAMHYY

33 =25 AX 22 =M HA

ol F BAY HAHE T A2HY AFEF| (O
AqA Y FR &R GAT o5 2o HY9 3ES
Alzdol AZH7| JafiAe B4 488 AHQAEE 74, AYste FYol AP ojo} s

0025 AE7HA 2" (Expert system)o] A0, Bad W dololg 7+ golojoA F
ENAT & EH xAES EEA 9% AMRATE 7HEE tHolg Hololst 7Y FRE
ARH AR 2HL o] ARG AFH AR g o] &std 7 AES AdsA drt
AHERE o] A FES oY E ALY FE, £ 294 oM E A #E 74
A AHEE TR %lq of BAA HEFHoEE AUGE 872AE M AR Holorp A&
e, AL d E AAY o] 2AES AYFYHYE GISE BUo] ANZFoz Fds &

F 4

GISY 982 AR/ 2Y ZENA =& ZAEE 7 golodz Fguid FddFt

= 9 o =¥

A
oltt. WA AR 2ESAAN AEE FU(ASCI file)& HoAM AHEAT} o] &3 #ojoi s}
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4 83EAS0] ZFAAA HY, o5 HoloEe A vwIHE A AR dae
golo g 449 7‘7%11& E‘# 71 @i H5AY dolof7t dEHE Hele oE dold 4
AZ7h BE e gde 2ddd
A e, AE7HEE S ol gstel bdgd =24 &7
2311, GISFdAME olF dolofE AHEAY 277}
3 %%ﬂ% AEE A4EY. o8
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WA EAAY GANRE Fu ENAGEY 2 2Rasd dF $493 89 9
PA% FAGE Aom AAeH, oA AHPY JEHCHE A8 Bk (E DA% 2e
AR FHol o149 $E Atk AAEZ TP BHLAE 1‘41%}01 NEA LI
9ol 2 AAY BAE WAARN BE 9450 UFD W] 2P OB Agel A

U

A QEsel2s APFAel DorHgon, GIS HelHREH A9 wgk»« 2339 2oz
AHPY HHoIHE A3t Aol SRS ST AHPS GISe) AAWAE e FelA

EyR2l=y
EAERY A3E FAAQ0] B 9 FREAL 98 ¢ dd. 3INLE
2FH dA A b AAAN7)7] fdnd, 1 ARE W :
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41 HETHAAR S 7%

Jackson(1990)& AEIAAES "EAE HAAY 29L 57 d4 AF dEIG A4
S AL FE&E AFH ZzaY” ogx 75«]6}” o AZIN 289 S 4L vy
F AEAANE AL EFE FAE WE S5 J&r"é A Adts dd o A
A% 2 FAR AR 2EE F487]9 7‘*“‘6& A Fo sttt doA AYE uie}
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%01, & A28 elAe dETH 2" 9%
A 339 ﬂH AA ol X?’J‘?} 205 2

29 3|
|zd0 i/‘i Xﬂ"]?}ﬂl %E}.

B dAFeMes dE/M2E8e 7337l 93814 C Language Integrated Production System
(CLIPS)& AH&stgiedl, o& ]?'%53‘ FT(NASA) JF3ATIFAA ¢k A& 29 AL

EFolth. CLIPSE forward —chaining®4(e]o] thsiA & Prerau 1990 5& F1d 7)o F
Ag Adata gt B AFd A backward-chaining thA e forward -chaining ¥4<
olrE, YAxUS F& de 2dd ¥ /‘V“Ei-rﬂ AES FEHWIH, 48
]% T 7] dEolth CLIPSE AHEtE £ 08 offE, CLIPSHAME 98 Ajxds

2E Fo 942 4EE I4E AT oW, F9E& T4 GISY 2FE k= £ Al
Eél"ﬂ Ae 208 2281 & 4 9\15}.

(E DA JANE AHRAEL, if-then ruleFHZE AE7FA 289 knowledge-base® WEH
ot} oW jf~then ruleX "If <conditions> are true, then <consequences> are true, %+ "If
<conditions> are true, then do <actions>"¢] 2% HA Bth. B A2ddAEs TR 2
o] <action>& AH&3tE FAEC EFHA=, 2 FHY AEFANE AHEAAA dEE a7
FAY AHE JMAAH LR FHY] Y3 GISolA Bad AAgde Adste 98& oA 9.
ojg g ZhA S HF’0] ALHYE doE, FoX IFYHZRE EEH YARAE] H2EHR
42 71Z2HH GISAAE ofE golso A . (28 4 N2ddA Aed T3S
JteE 4 g HoE

pi

42 GISt MZI7IAA”Zte] A

GISSh ARANZY Aole] AFE HAL Fh3E 52N o Toizom, F A2de B
¢ 4 £t gAdoldE H9¢ FAN 45 FRAZG (2F 5. |9 n@dYz
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Rule Name : pollutant bearing _industry
IF the industry type is chemical

OR the industry type is petroleum

OR the industry type is concrete product manufacturing
THEN the industry type is pollutant bearing

Rule Name : chemical airport access

IF the industry type is chemical

AND user needs airport access

THEN the recommended airport access is 20 mile

Rule Name : chemical airport & interstate access

IF the industry type is chemical

AND user needs airport access

AND user needs interstate access

AND user needs transportation zone analysis

THEN the recommended airport access is 20 miles and
interstate intersection access is 10 miles
( Display the zone in GIS @ Write to an ASCIl file )

Rule Name : pollutive industry & hydrology

IF the industry type is pollutant bearing

AND user needs hydrology analysis

THEN the recommended area is 2 mile off the streams
and avoid flood plain
( Display the zone in GIS : Write to an ASCIl file )

(22 4) AAHM ALRE 7F& 9 of

A dut dAESA(ASCH YY) Fe7t o450l GIS £ HEZF A2do] o]F dojEolA ¥
o el d AFE wiek Zol, o= AMLE AHEE TF "LEMl o]29 NEEA 7hseR Ao,
AMLAAM = F2239¢ $PTHEA 3U& doEd

AE7 2 F3EFd 23 g GISAA 48ty Efﬂ;ﬂ 2@ FHo] EAEHNE
BFe A3 BRI Ao AFHA dv. o] Fdele GISAAN L =9 #HololgH 7
golold td Azl §4 715HA Ak GISEZIAE AMLo] o] #4E& YolA =3t
A& A o) 2o YEo] AHEAE 74 dolofES AEE ¢ YA @ wEFHIL GISH
A9 FHEA 228 ARE & 5 A=, 48 2o, ‘9T ZAAY TN 1&E A
ATERE 7P Ao d JRE TIT F Jd. T AHA o5 GISEFANE 1&
=2 #olojst A

Transfer
CLIPSES Files Arc/Info GIS
Start/Continue User-Interface:
ES Process «—i GISZESTXT}&— o ES-value Display
o Map Selection
Infer about
site suitability AVIL
conditions Overlav Analvsis
Wite toan Arcplot:
ACilfile | [ 1ES2GSTXT—> « Mep Display

(38 5 GISe Mt AR
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= dojoj7t Fesiths A Ao g3 2Ad L Yo FEH ok Atk Ao A&
A GAA g GISEAAR FAA AFEATL A ARAN2HORE FoytA 3§ A%
FTEA YANZAS FAA & v, AMLE 4% 'return signal' & Fdo] 71F8 o A&7}
Azdo A Ao AL GAERS & YA . 9E$2 EGA2EL odF /Y 4E$E 2P
T A7) Wi, ot 22 A3AE AR JkEH F Y A2dol FREA ¥ Hzopyi &
A3tEo +gd F Yot

4.3 Analytic Hierarchy Process

TARLAE TR JAEARAA AN TP S AHE A 4 2489 T8E #
A oAZA o EAA THFEAE Fostert st AL Aotk FALA JheH oY FR =
NAGES £HE Wile £A= 2422879 7HAE Fodol o, dEdd dsasd

AR EA o] Tk

Saatye © Z2 UFLAZAATAE YA (hierarchical) TRE o]&3 FAHE, 3F,
AHP(Analytical Hierarchy Process)E %389 Z3A 02 gFojd F J&E BHAFUT} (Saaty
1980). AHP+ AALAETY AFHe EXE AU UFLAZ olFo7 UYass

AgHE AR BATIYOIG (Weiss 1987). AHPIIAE:, A 9442 728
A, s TFAAMY Eall® EAVE Bk A osiEa HtE & A 2o &4
44 F2ER 1FAL o5 44L T o 4 FEY 1FOE ol Utk 3
o2 A, A4AE 2 FRY BRY TAS 1F5E vad 2402 0% °9d 44 24
of g AL Hrp &o|3tA & 4 YA BTt (Saaty and Kearns 1985). AHPZA A& %A
Rl 2 (pairwise comparison)o] A Z¢l 71, ol &+ YAAA Y 7H5AE FEote

Hoh. AHPolEd] #d & B oy =Fd AHJOBZ q7|dMe AAT dFL A
ggor o4 wAd d3 47 dste EA= gy FIES Fud] v (eg. Yager
1979, Saaty and Kearns 1985, Zahedi 1986, Weiss 1987, Saaty 1980, 1987a, 1987h, 1990).

44 GIS®I AHP9| Z¢&

4
Ag QAF F27 B4EY, FAY 2ol AL FUF wael AR wEHom
Ag8n. JlEdez SARAAY AFAE B2 499 24a49 BaHd 249 o
A g, olm B 2AA0R ANE AFAE 2 B A4 FU4 AFAE 2
Fed AgeE, F3402E A4 229 HEAE AdsEde T34 95,

adB2 2009 948 T2E 9EE 49L oFY WAY YL 2444 Hm2 0$ 3
a3, A3A3%E o 279 F2UA 9
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Level 1:
Overall objective

Selecting a suitable community

Level 2:
Criteria

Level 3:
Subcriteria

e ORONOENORONORNORONO.
AATZe HHe of

§ 2 499 B AR AT BHAATY AAHAH )5S 04T P2 4

& Sl U AR S Uk T, AEAT BE 22T ATA 224 B
A4 BAA Rt 297 Bonz, A8A 9 Wot T2E oA BE ¥ £ Y=
% ORUHE Aol FAsT B ATINE AMLE o148 442 e 2E Aol A4
A% AASAEY F2E BuE AS A FG. A4S FAAIA A Q3 34

M

lo

TZE HE0/2 ¥ AMLE GISY SAHOH(AE 5o EAAY $4)E doA A7 $48t=
Po|=% 4t oYd fATEE (I8 60F 2o FHE F Ik (2E 6L v AR
o]FofA JATZE BAFL o dAY HAFele Ao §ivh

AHPHAL C A€ ol&sto TAHANLH AHSAZE GISY UEFHol 2N AT AAT=
o £4%E dFHolHE o] 88 ¢ JEF L2IY HJT. AHPSAAM £ @ GISIA 9 ¢4
42 27 A AFET. olE F A2d FdE F3 T= Y4 99 AFH=

o, GISZolA AHEAL Aok Fee] ATz $4 #& A% 3dE &
GIS (AML) AML menu- |,
*  Structuring the hierarchy [—| based
of the problem interface [

ASCII files
The hierarchy

USER
and
the attributes
AHP (C) || Textbased
Prioritizing the alternatives interface |4

(3™ 7) GISt AHPS| &%t

H3d, AHPZA o] glolge ARE st dudA4E A4 + A |0 (28 7.
(2E DAl vehd F A2 Fig e st GISdA AHPEY AHo|FS, B2 3
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DA RN
¢

Suitable areas identified Buffering around the Suitable areas around
in Phase 1 for the entire communities with the the communities
region user-specified distance

****< FINAL COMPOSITE PRIORITIES FOR THE ALTERNATIVES & THE DECISION CRITERIA>****

ALTERNATIVE - 1 ALTERNATIVE - 2 ALTERNATIVE - 3 | ITEM
ITEMS PRIORITY( VALUE )  PRIORITY( VALUE )  PRIORITY( VALUE )| PRIORITY
1 LABAVA : 0.1136( 3.00) 0.1136( 3.00) 0.0778( 2.00) | 0.3050

2 POPUL : 0.0408( 231000.00) 0.0650( 379000.00) 0.0514( 296000.00) | 0.1572

3 PRODUC : 0.0159( 2.00) 0.0232( 3.00) 0.0232( 3.00) | 0.0624
4 UNION : 0.0139( 5.00) 0.0641( 1.00) 0.0223( 3.00) | 0.1003
5 ACS2HW : 0.0497( 3.00) 0.0497( 3.00) 0.0497( 3.00) | 0.1491
6 TRUCKT : 0.0182( 8.00) 0.0247(  11.00) 0.0140( 6.00) | 0.0569
7 RAILRO : 0.0121( 3.00) 0.0121( 3.00) 0.0083( 2.00) | 0.0326
8 WAGE : 0.0247( 3.45) 0.0246( 3.46) 0.0243( 3.50) | 0.0736

9 FREIGH : 0.0102(1982000.00) 0.0091(2243000.00) 0.0101(2019000.00) | 0.0294

10 UTILIT : 0.0030( 650000.00) 0.0028( 677000.00) 0.0037( 516000.00) | 0.0095
11 TAXES : 0.0059( 376000.00) 0.0101( 212000.00) 0.0079( 276000.00) | 0.0240

SUM  : 0.3082 0.3991 0.2927 1.0000

(2d 8 38 24

iy
~
A ul
=
w)

o,

U AHPHA 5 ATz AZAHS 98 A GISE Aol Yolrte A4
oA Aggt uie} 2ol ZE 847 TRHAY 7|E SA4AF AAY W = F2YHE

W 5 AATRY RS FAZ 2AE F ook SRR AHPHAGA ThA GISE Eo }ZJ gg
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Community Coverage
e 1
1Eemiin T RN
+
+7 3
Featiire Attribute Table (INFO File)
#| PATItems | Labor- | Popul | Acsto | Rail | Wage | Util Taxes
Avail Hwy ($/hn)
1 3 231000 | 3 3 345 650000 | 376000 | ...
2 3 379000 | 2 3 346 | 677000 | 212000
3 2 296000 | 3 2 350 | 516000 | 276000
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g3 2ok A ¢ QA En FRHOE o] A2 &3F, 724 11 g PHEL
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