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INTRODUCTION

This report documents the corn mode!. Additional reports document soy-
beans, hard red winter wheat, soft wheat, hard red spring wheat, durum wheat,
and grain sorghum modeis. A tutorial report and model! and data requirements
report are published separately.

In this report, the documented programs., data files and output listing
are included. For the compilation and execution of the network model., the
three Fortran 77 programs and six data files are presented. The programs have
to be compiled and run in a sequential order (programl followed by program2,
etc.). The data must be entered into the corresponding data files.

The documented FORTRAN 77 programs and grain related data files used in
the model are provided. However, the documented programs and data files
cannot be used to execute the model. In each program or data file, expla-
nations are included to provide more detail to the user.

The intermediate output llsting and final output listing are included in
this report. The intermediate output listing is printed in order to explain
the feasibility of the data provided. The final output listings show the
optimal result of the transportation network model.

The model was calibrated with Federal Grain Inspection Service, U.S.
Department of Agriculture, trade data. Special adjustments used in this cali-
bration are noted in the callbration section. The calibrated model data and
source code programs are inciuded on the attached diskette.
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C ece- A 222X 12222 AT 221122212222 2 0 RO 0 R R R 0 R
C == * CORN1.F -
C v ® “Documented on SEPT 1990 o
C =~==-- ® Run on - . a 386 machine b
C =-e- @ Compiler used NOP Fortran T
C =ee- @ Grain used CORN (CRN). »
C ove- * Dats files used F1,F2,F3,F4, and F8. »
C o-- @ Trace tile ué »
C oo~ » Input file for CORN2 ut2 b
C 9= LA 2222 A2 a2 2 Rl Xl A YIRS Z Y YY)

€C «--- Declaration.
C ====- The arrey size used is 64000.

COMNON /GO/ K, OPERATION

CONMGN /G1/ IARC(64000) /G2/ JARC(64000) /G3/ LOWR(64000)
CONNGN /G4/ UPPR(64000) /GS/ KOST(64000)

INTEGER UPPR

INTEGER U1,U2,U3,U4,U8,U9,U6,U12

=== Unit number for each file.

===+ U1 is the unit number for date file, Fl.crn.

=== Ft.ern contains information about the model.

e--- U2 is the unit number for data file, FILEO2.crn.

c«== FZ.crn contains TRUCK mileage information.

<==- U3 is the unit number for dats file, F3.crn.

==-<- F3.crn contains RAIL costs information.

=== U4 is the unit number for dats file,Fé.crn.

=--= Fé&.crn contsina BARGE costs information.

c==+ U8 is the unit number for data file, F8.crn.

-=-=- F8.crn'contains information about SUPPLIES and DEMANDS.
=<=+ U9 is for data files, FILEO9.crn.

e==~ F9.crn contains the NAMES of all the regions.

=== Y6 is the unit number for a temporary trace file.

=~== The trace output file is used to check that the program is
===« working correctly.

=== U12 is the unit number for the output file.

---- The output produced is used as an input file for the next
-=== program, CORNZ2.

OO0 O00000000000000000

ut = 13

uz = 14

us = 15§

usé = 16

us = 8 °
U9 = 9

Uué = 17

ut2 = 12

€C ---- Diagram used to show the flow of this program, CORN1.F:



DN OOOO0 0000

Utl,uU2,U3,U6,U8,U9 (input files)
|
- |
- v
CORN1.F (program)
|
/ \
A \
v v
ué (trace) U112 C(input to CORNZ.F)

To open files for reeding and writing

OPEN (UNIT = UT, FILE = 'F1.CRN', STATUS = 'UNKNOUN',

ACCESS = 'SEQUENTIAL®, FORM = 'FORMNATTED')

OPEN CUNIT = U2, FILE = 'FILEDZ2.CRN', STATUS = ‘UNKNOWN®,

ACCESS = 'SEQUENTIAL®, FORM = 'FORMATTED')

OPEN (UNIT = U3, FILE = °*F3.CRN', STATUS = 'UNKNOWN',

ACCESS = ‘SEQUENTIAL', FORN = 'FORMATTED')

OPEN (UNIT = U6, FILE = '"FL.CRN', STATUS = ‘UNKNOWN',

ACCESS = 'SEQUENTIAL', FORN = 'FORMATTED')

OPEN (UNIT = U8, FILE = "FB.CRN', STATUS = 'UNKNOWN',

ACCESS =» °*SEQUENTIAL®', FORM = 'FORMATTED')

OPEN (UNIT = U6, FILE = *FILEOS_2.CRN', STATUS = 'UNKNOUN',

ACCESS = 'SEQUENTIAL®, FORM = *FORMATTED®)

OPER (UNIT = U112, FILE = 'FILE12_2.CRN', STATUS = 'UNKNOUN',

o HOOnHOnO

ACCESS = 'SEQUENTIAL®', FORN = 'UNFORNATTED')

Initislisation and mein program.

INFN s @ lirno number used to initialise the amount produced
in esch region.

LOUR is the emount of grain demanded in this model.

UPPR is the amount of grain supplied in this model. °

X0ST is the cost of transportation for sach region.

DRIVER is » subroutine used to read in the data files and
fnvoke other subroutines, SURPLS, DEMAND, WRITER, PELVTR, .
snd RELVTR,

INFN s 99999999

DO 1108 X = 1, 64000

LOWR(K) =0

UPPR(K) s [NFN.
KOST(K) = 0

1100

CONTINUE
K

CALL DRIVER

sTop

Crrccvccnocccccccocnnovnesnoconcccossansncacsansnsanssasas cesscccens ecevcaeaccas

c
[ J

sssss WRITER ssasss
Write all nodes, iarcs, jarcs, lour, uppr and cost



=== to the data file in the unit number U112,

SUBROUTINE WRITER ( N, NODE, I, J, XK, L, M)
DIMENSION- I(N), JC(N), K(N), L(N), M(N)
INTEGER U1,U2,U3,U4,U8,U9,Ué6,U12°

eecee Write N(= number of arcs), NODE(= number of nodes),
ceea I¢(= IARC), J(= JARC), K=(= LOWR), L(= UPPER), M(=KXOST),
cee«  N(sNODES) to the next program, CORNZ.F.

WRITE (U12,510) nw, NOOE, ¢, 4, K, L, N, ¥
510 FORMAT (¢ 2018 )

ENDFILE V12

RETURMN

END

sSssss ORIVER ssssss
c=«= Reed in datea snd invoke other subroutines.
~=«+ Read in the number of surplus, deficit, river
-=--= and port locations and their code names.
=<« Calculate the number of nodes connected.
=== Resad in the loading and unloeading costs.

SUBROUTIKE DRIVER

COMNON /A1/ NOSR, NOOR, NORE, NOPE, NOFR

COMNOMN /A2/ NOTP, NOTF, NOAY(4)

COMNON /A3/ SRNO, REND, ORKO, PEND, FRND, DMND

CONMON /A4/ SINK, SRCE

COMNON /B1/ SRGN(70) /B2/ ORGN(70) /B3/ RIVR(4S)

CONNON /B4/ PORT(20) /B5/ FRGN(25)

CONNOMN /F3/ TLOS, RLOS, TLOR, RLOR, BLOR, SLOP

CONNON /F4/ TRIO, RRIO, TRIR, RRIR, BRIR, TRIP, RRIP, BRIP
COMNOK /GO/ K, OPERATION

COMMOMN /G1/ IARC(64000) /G2/ JARC(64000) /G3/ LOWR(64000)
COMMON /G4/ UPPR(64000) /G5/ KOST(64000)

DINENSION TITLC1S)

INTEGER TITL

INTEGER SRND, RENO, ORND, PENO, FRNO, DMKD
INTEGER SINK, SRCE .

INTEGER SRGMN, ORGM, RIVR, PORT, FRGHE
INTEGER UPPR, ARCS

INTEGER U?,U2,U3,U4,U8,U9,U6,U12

~e== Qutline the layout of the output.
SC0 FORMAT ¢ 20A4 )
510 FORMAT ( 2014 )
520 FORNMAT ¢ 10F8.3 )
600 FORMAT ( 1H1, 5X, °*NETUORK GENERATOR', /,
1 6X, 'FOR GRAIMN SHIPMENT PROBLEN', // )

610 FORMAT (¢ 6Xx, °‘'SUPPLY', 115, 6X, 'DEMANO', 115, / )
620 FORMAT ( 6X, '?777772777227272?7727222222222222222222222222°, /,
1 6X, 'INFEASIBLE NETWORK. DEMAND EXCEEDS SUPPLY', /,



e 6X, '7777777227°7777772°2772222722 1222222272, /)
650 FORMAT ¢ 317, 3110 )

C ---- Write thhe heading and read and write the title (TITL) of grain.

WRITE (U6,600)
READ (U1,500) TITL
WRITE (U6,500) TITL

C ~--- Resd in the number of surplus (NOSR), deficit (NODR), rlver (NORE),
C -~-- port (NOPE) and foreign regions (NOFR); the time period (NOTP) and
€ ---- the number of days (NOAY) in each time period.
-+« Read in the code names of all the surplus regions (SRGN).
e~e+ Check that there is a region before reading the code name.
=== DRGN stores the code numbers for the deficlt regions.
=== RIVR stores the code numbers for the river regions.
== PORT stores the code numbers for the port regions.
=<« FRGN stores the code numbers for the foreign regions.
READ (U1,510) NOSR, NODR, NORE, NOPE, MOFR
READ (CUT,510) BOTP, ¢ NDAYCI), | = 1, NOTP )
READ (UT,500) ¢ SRGH(CI), I = 1, NOSR )
IF ¢ NODR .GT. O ) READ (UT,500) ¢ DRGN(I),

[ 0 2 2 I O 7 B 7 ]

I = 1, NODR )
IF ¢ NORE .GT. 0 ) REBAD (U1,500) ¢ RIVRCI), I = 1, NORE )
IF ¢ MOPE .GT. O ) READ (U1,500) ¢ PORT(I), I = 1, NOPE )
1P ¢ NOPR .GT. O ) READ (U1,500) ( FRGNCI), I = 1, NOFR )

€ --++ Calculate the number of shipments by time.
C ===+« Pind all the connecting nodes In this model.

NOTP . NOTP + 1

SRND = NOTF * NOSR

DRND = NOTF * NODR + SRND
REND = NOTF * NORE + DRND
PEND = NOTF * NOPE ¢ REND
FRND s NOTF * NOFR ¢ PEND
DHND = NOOR + NOFR + FRND
SINK = DNND + 1

SRCE s SINK + 1

NODE s SRCE

€ ---- Reed in the loeding(LO) and unloading(RI) factors.
€ -+== T stands for Truck, R for Rail, S for Ship and B for Barge.

READ (U1,520) TLOS, RLOS, TLOR, RLOR, BLOR, SLOP
READ (U1,3520) TRID, RRID, TRIR, RRIR, BRIR, TRIP, RRIP, BRIP

€ ---- 1Initialisation and invoke other subroutines.

€ <-<-- IPRD is the amount of grain produced.

€ --=- 11EXP is the amount of gralned demanded.

€ ---- Pind the cost of transportation (RIVER) by calling RELVTR.
C ---- Find the cost of transportation (PORT) by calling PELVTR.

IPRD = 0
1EXP = 0
K = 0



c

CALL SURPLS

¢ IPRD )

IF ( NORE .GT. 0 ) CALL RELVTR
IF ( NOPE .GT. 0 ) CALL PELVTR

CALL DEMAND

C IEXP )

Invoke WRITER to write data to an output file.

K -
TARC(K) bd
JARC(K) =
LOUR(K) s
UPPR(K) =

K+ 1
SINK
SRCE
IEXP
IPRD

WRITE (U6,610) IPRD, [EXP
IF ¢ IEXP .GT. IPRD ) WRITE (U6,620)

ARCS =

WRITE (U6,650) SINK, SRCE, NODE, ARCS

CALL URITER
RETURN
END

( ARCS, NODE, IARC, JARC, LOWR, UPPR, KOST )

Crrecccccccccncncrssanncssnnnansencconcsconocnconsonnesnssnsvoconmcscnsnnsse

c
c
c
c
c
c
c

SURPLS is

sssses SURPLS sSasssss

used to find out all the details relating to

the surplus regions such as the costs of transportation, and
storage from each surplus region to all the river regions,

port regions, barge locations and barge (river) loading points.
Invoke subroutine, GENARC to generate the appropriate arcs
connecting the nodes.

SUBROUTINE
COMNON /A1/
COMNON /A2/
CONNON /A3/
CONNON /A4/
connoN /81/
CONNON 784/
conmoN /C1/
coNNON /C3/
CONMON /C5/
conmon /bp1/
COMNON /E1/
COMMON /F1/
coMNoN /E3/
CONNON /Fé/
CONNON /GO/
comMNoN /G1/
CONNON /G&/
CONMON /N1/
INTEGER
INTEGER
INTEGER
INTEGER

SURPLS ¢ IPRD )

NOSR, NODR, NORE, NOPE, NOFR

NOTP, NOTF, NDAY(4)

SRND, REND, DRND, PEND, FRND, OMND

SINK, SRCE

SRGN(70) /82/ DRGN(70) /B3/ RIVR(4S)
PORT(20)

SOTR(70,76) /C2/ SDRL(70,70)

SRTR(70,45) /C4/ SRRL(70,45)

SPTR(70,20) /C6/ SPRL(70,20)

RAIL, TRUCK, BARGE, SHIP, PERIOD, CHOICE
SPLY(70)

STOR(70) /F2/ SCST(4)

TLOS, RLOS, TLOR, RLOR, BLOR, SLOP

TRID, RRID, TRIR, RRIR, BRIR, TRIP, RRIP, BRIP
K, DPERATION

IARC(64000) /G2/ JARC(64000) /G3/ LOWR(64000)
UPPR(64000) /GS/ KOST(64000)

IDENC70), ALFAC70), BETA(70)

SRND, REND, DRND, PEND, FRND, DMND

SINK, SRCE

SRGN, DRGN, RIVR, PORT, FRGN

UPPR

INTEGER U1T,U2,U3,Ué4,u8,U9,Us,uU12



SO0 FORMAT ( 20A4 )

520 FORMAT ( 10F8.3 )

610 FORMAT ( 6X °'SUPPLY', F15.0)

820 FORMAT ( &X, 'UNIT = 1 (THOUSAND BUSHEL)', /)

830 FORMAT ( 6X, 'UNIT = 2 (THOUSAND SHORT TON)', /)
840 FORMAT ¢ 6X, 'UNIT = 3 (THOUSAND METRIC TON)', /)

C ---- Raad in tha amount of grain produced (SPLY) and the storage
€ ---- capacity (STOR) of each surplus region.

READ (US,520) ¢ SPLY(I), I = 1, NOSR )
READ (UT,520) ¢ STOR(I), I = 1, NOSR )

C -+~~« Read in the cost, rail, truck, barge and ship factors, and period
C =~-- chosen to be blocked. )

READ (U1,520) COST, RAIL, TRUCK, BARGE, SHIP, PERIOD

e~~- Read in the conversion factor and the choice of measurement
C ~-~- used. Bisplay the appropriste message.

READ (07.540) OPERATION, CHOICE
IF (CHOICE .EQ. 1.000) WRITE(17,820)
I[P (CHOICE .£G. 2.000) URITE(17,830)

1P C(CHOICE '.EQ. 3.000) URITE(C17,840)

<« Calculate the storage cost for ecach period, SCST(MN).
C --=-=- There are NOTP periods and the cost is COST.

IF ¢ NOTP .LE. 0 ) GO TO 1200

00 1100 # = 1, woTP

SCST(M) = COST * FLOAT(NDAY(N)) * 1000.0 / 365.0
1100 CONTINUE
1200 CONTINUE

C -=--- Read in the mileege (by truck, TR) from each surplus region
C ~~=-=- to all the deficit regions .

DO 1300 I = 1, NOSR
READ (U2,520) ¢ SOTRCI,Jd), 4 = 1, NODR )
1300 CONTINUE

C ===~ Read in tb. rail costs (RL) from easch surplus region to all
€C ---- the deficit regions.

DO 1400 1 -|1, NoSR

READ (U3,520) ¢ SORL(L,d), 4d = 1, NODR )
1400 CoNTINUE

C ~==-- Read in thc mileage (by trdek, TR) from each selected (river)
C ~--- barge loading location Linked with all the surplus regions.

READ (UZ,SéO) ¢ SRTR(I,1), I = 1, NOSR )

€C ~--+ Read in the.rail costs(RL) from each surplus: region to all



€ --=-- the river regions.

DO 1600 I = 1, NOSR
READ (U3;520) ( SRRL(I,J), J = 1, NORE )
1600 CONTINUE

€ ---- Read in the mileage (by truck, TR) from each surplus region
€ ---- to all the port regions.

00 1700 & = 1, NOSR
READ (U2,520) ( SPTR(I,J), J = 1, NOPE )
1700 cCONTINUE

€C ---- Read in the rail costs(RL) from each surplus region to
C ---- all the port regions.

0O 1800 [ = t, NOSR i
READ (U3,320) (¢ SPRL(I,J), J = 1, NOPE )
1800 comTINUE

C ---- Read in the alfas and betas of the surplus regions.
C =-++=- GCurrently not used.

READ (U?,520) ( ALFA(l), BETA(I), I = T, NOSR )

0

e Reed in the selected barge (river) points uhich linked with
€ -o-- the surplus regions.

READ (U1,500) (¢ IDENCI), I = 1, NOSR )

C ---- Find the amount produced, and storage capacity of each of
€ -=-=-- the surplus region.

DO 4000 I = 1, NOSR

ALF = ALFACL) :

BET s BETA(L)

NF = I

IA s NOTF ® ( NF - 1)

K s K + 1

IARC(K) = SRCE

JARC(K) s [N+ 1

UPPR(K) = SPLY(NF) * 1000.0

IPRD s IPRD + UPPR(K)

ISTR s STOR(NF)

IF ¢ NOTP .LE. O ) GO TO 2200

€C -~-- Find the storage cost(SCST) and amount produced
€C -=-=-- per Qquarter for each sqrplus region.

DO 2100 N = 1, NOTP

K s K + 1
TARC(K)- s JARC(K-1)
JARC(K) s LARC(K) + 1
UPPR(K) s ISTR
KOST(K) s SCST(N)



2100 CONTINUE -
2200 CONTINUE

€C ---- Find the mileage(by truck) and cilculate the cost by truck.

DO 2400 M = 1, NOOR
L ) 8 s K
JA s BOTF ®* ¢ NT - 1 ) + SRND

€ --==- Check that the TRuck milesage froms the surplus region

C ~--= to the deficit region is feasible.

€C =-~+ 1f the wilesge is grester then 9999 then it is ignored else
C ---- the totsl cost includes the loading and unloading cost

C »=++ {is calculated.

cosT s SOTR(NF,NT)

IF ¢ COST .LE. 225 ) THER

COST = ¢ 0.066374 + 0.104892 * COST)

ELSE IF ( COST .GT. 225 .end. COST .LE. 245 ) THEN

cosT = ( 23.67 +» 0.0 * COST )

ELSE IF ¢ COST .GT. 245 ) THEN

cosTt s ( 0.68037 + 0.093976 * COST )

ELSE IF ( COST .GE. 9999. ) THEMR

e0TO 2300

EnDtlP

cosT = ( COST ® TRUCK + TLOS + TRID ) * 1000.0

CALL GEMARC ¢ IA, JA, COST )
2300 CONTIMUE

C ---~- Check that the Rail cost from the surplus region to

€C ---= the deficit region is feasible.

C ---- 1f this cost is grester thsn 999 then it is ignored else
C ---- the cost (including loading and unloading) is found.

cosrT s SORL(NF,NT) .
1P ¢ COST .GE. 999. ) GO TO 2400
cost s ( COST * RAIL + RLOS + RRID ) * 1000.0

CALL GEMNARC ¢ 1A, JA, COST )
2400 conTiNUE
2500 comsTiNuE

€C ---- Invoke the subroutine SERIAL which
€C ---- check that all fnputted dats are corrected.

10NT = JDEN(I)

CALL SERIAL ¢ IONT, NORE, RIVR, NT )
IF ¢ BT .E€Q. 0 ) GG TO 2600

JA = MOTF ® ¢ NT - 1 ) + DRND

C -~~~ Find the mileage (by truck) from surplus region to the river
C --<~- regions. If it is greater than 9999 then it is fgnored
C ---- else the total cost by truck is found.



cosT
1F (
cosT
ELSE
cosT
ELSE
cosT
ELSE

GOTO
ENDIF

cosT

CALL

= SRTR(HF,1)
COST .LE. 225 ) THEN
= ¢ 0.066376 + 0.104892 * COST)
IF ¢(-COST .GT. 225 .and. COST .LE. 245 ) THEN
-3 ¢ 23.67 + 0.0 * COST )
IF ¢ COST .GT. 245 ) THEN
= ( 0.68037 + 0.093976 * COST )
IF ¢ COST .GE. 9999. ) THEN
2600

= ¢ COST ®* TRUCK + TLOS + TRID ) * 1000.0

GEMNARC ¢ LA, JA, COST )

2600 COMTINUE

C ==--=- Pind the rsil cost from the surplus region to
C ---- the river regions. 1f it is greater than 999 then

fs ignored else the cost by rail is found.

DO 2800 ® = 1, NORE

L 2
JA
cosrt
IF ¢
cosT
CALL

)

= NOTF ® ¢ NT - 1 ) + DRND

= SRRL(NF,NT)
COST .GE. 999. ) GO .TO 2700

s ( COST ® RAIL + RLDS + RRIR ) * 1000.0
GENARC ( IA, JA, COST )

2700 CONTINUE
2800 COMTINUE

C ---- Find the mileage(by truck) ‘from the surplus region to
C ---- the port regions. If it is greater than 9999 then

C === it

is ignored else the total cost by truck is found.

DO 3000 M = 1, NOPE

NT

JA

cosrt
IF ¢
cosrT
ELSE
cosT
ELSE
cosT
ELSE
GOoTO

cosr

= K
s NOTF ® ( NT - 1 ) + REND
s SPTRCNF,NT)
COST .LE. 225 ) THEM
s ( 0.066374 +» 0.104892 * COST)
IF ( COST .GT. 225 .and. COST .LE. 245 ) THEN
= ( 23.67 +» 0.0 * CDST )
IF ¢ COST .GT. 245 ) THEN
s ( 0.68037 + 0.093976 * COST )
IF ¢ COST .GE. 9999. ) THEMN
2900

= ¢ COST ®* TRUCK + TLOS + TRID ) * 10Dp0.0O

CALL GENARC ( IA, JA, COST )
2900 CONTINUE

C ---- Find the rail cost from the surplus regfon to
€C --<- the port regions. If it is greater thsn 999 then



€C -=-== {t is ignored else the cost by rail is found.
cost = SPRLCNF,NT)
IF ¢ COST~.GE. 999. ) GO TO 3000
coSsT s ( COST * RAIL + RLOS + RRIP ) * 1000.0

CALL GENARC ¢ IA, JA, cOST )
3000 CONTINUE
3900 CONMTINUE
4000 comTINUE

<-=- Display the totsl smount of grein produced into an intermediaste
cc== file (FILE_062.9rn)

WRITE(17,610) CIPRD/OPERATION)
RETURN
(1]

c sssss RELVTR sssss

€C === RELVTR desls with all the river regions.

€ ~<+- RELVIR is used to find the transportation costs from river
C ===+ regions.

C <==- 1t calculstes the truck & rafl cost and choose the ainimum
€C -~--- cost snd invokes subroutine GENARC to generate an src uith
C =~=-- this minisum cost.

SUBROGUTINE RELVTR

CONNGON /A1/ NOSR, NODR, NORE, NOPE, NOFR

COMMGCN /A2/ NOTP, "NOTF, NDAY(4)

COMMNGN /A3/ SRND, REND, DRND, PEND, FRND, DHND

CONNON /B2/ DRGH(70) /B3/ RIVR(4S)

CONNON /B4/ PORT(20)

CONNGN /C1/ ROTR(70,70) /C2/ RORL(70,70)

CONNOMN /C3/ RRBG(70,45) /C5/ RPBG(70,20)

conmon /pt/ RAIL, TRUCK, BARGE, SNIP, PERIOD

CONNON /F3/ TLOS, RLOS, TLOR, RLOR, BLOR, SLOP

CONMON /F4/ TRID, RRID, TRIR, RRIR, BRIR, TRIP, RRIP, BRIP
COMNGN /GO/ X, OPERATION

CoMNON 181] TARC(64000) /G2/ JARC(64000) /G3/ LOWR(64000)
CONNON /G4/ UPPR(64000) /GS/ KOST(64000)

COMNGN /N1/7 IDENC70), ALFAC70), BETA(70)

DINENSION IDN1(C10), I0N2(¢10), IDN3(25)

INTEGER SRND, REND, DRND, PEND, FRND, DMND
INTEGER DRGN, RIVR, PORT, UPPR

INTEGER U1,U2,U3,U6,U8,U9,u6,uU12

LOGICAL 1CED

500 FORMAT ( 20Aé% )
510 FORMAT ¢ 2014 )
520 FORMAT ¢ 10F8.3 )

€C ===- Read in the alfss and betas of the deficit regions.
C ===~ -Reed in the selected shippjng(port) points which Linked with
C --=-- deficit regions.

10
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11

READ (U1,520) (¢ ALFA(CI), BETA(I), I = 1, NODR )
READ (U1,500) ¢ IDEN(I), I = 1, NODR )

[}

---- Read in the total number of selected barge (river) points
---« and barge (port) points, and their respective codes.

(1]

READ (U1,510) NRES, NPES
READ (U1,500) ¢ IOM1CLl), I = 1, NRES ), ¢ IONM2(CI), I = 1, NPES )

€ -++= Read in the mfleage (by TRuck) of selacted barge unloading

C --=- locations Linked with each of the deficit region.
READ- (U2,520) ¢ ROTR(t,d4), 4 = 1, NOGDR )
1
c

== Read in the rail (RL) costs of each river region
€ ==-=- Llinked uwith sll the deficit regions. )

00 12001 = 1, NORE
READ (U3,520) ¢ RDRL(I,J), 4 = 1, NQOR )
1200 CONTINUE

C --=-- Reed in the berge (BG) cost (per bushel) froms each river
C === regifon Linked uith all of the selected barge (river)
€ ---- shipping points.

00 1300 I = 1, NORE
READ (U4,520) ¢ RRBG(I,J), J = 1, NRES )
1300 CONTINUE

€ ---- Read in the barge (BG) cost (per bushel) from each river
€ ~--- region Linked uith sll the selected barge (port) shipping
€ ---- points.

DO 1400 [ = 1, NORE
READ (U4,520) ¢ RPBGCI,Jd), 4 = 1, NPES )
1400 CONTINUE

0

~-«- Reed in the number of river locations above the L&D 26
C <=--- and their codes.

READ (U4,510) LAKE
READ (U4,500) ¢ I10M3(CI), [ = 1, LAKE )

(1]

~-== Set all the varisbles to the asppropriate valuocs
€ -+« and call SERIAL to check that all the required -
e~ finformation is correctly inputted.

0

.00 3000 I = 1, NORE
NF s 1
IONT = RIVR(L)
ICEO = FALSE.
CALL SERIAL ¢ IONT, LAKE, IDN3, NT )
IF ¢ NT .NE. O ) ICED = _TRUE.
IA = NOTF ¢ ( NF - 1 ) + DRNO



Do
10
CA
1F
L 2}
AL
[ ] ]

C ec=-
C ~=---»
€ ccas
€ —-ee-

co
IF
co
EL
cao
EL
co
EL
e¢o

Find the truck (TR) cost lLinking each river region wuith
all the deficit regions.

2200 w = 1, NOODR
NTY = JDENC(N)
LL SERIAL C IDNT, NORE, RIVR, NT )

C RF .NE. NT ) GO TO 2200

s B

[ 4 s ALPACNT)
T = BETACNT)

I1f the truck cost is grester then 9999 then this cost
fs ignored else the total truck cost is calculated

ST = ROTRCT, NT)
¢ COST .LE. 223 ) THEMN

ST = ¢ 0.066374 + 0.104892 * COST)

SE IF ( COST .GT. 22% .end. COST .LE. 245 ) THEN

ST s ( 23.47 + 0.0 * COST )

SE IF ( COST .GT. 245 ) THER

ST = ¢ 0.68037 + 0.093976 * COST )

SE IF ( COST .GE. 9999. ) THER

TO 2200

JA
co

CA

s NOTF ® ( NT - 1 ) + SRND
ST » ( COST * TRUCK + TLOS + TRID ) * 1000.0

LL GENARC ¢ IA, JA, COST )

2200 CaouTINUE

C ===~
C -eo-
C ~vee
€ --=e
C ~ove
C ecve=

fing tho_r.ll cost from each river region Linked
with asll the deficit regions.

D0 2300 @ = 1, NODR

NT = N

JA = NOTF * ¢ NT - 1 ) + SRND
If the rail cost is more thsn 999 than the cost is ignored
olse the ‘cost by rail is calculated.
RAIL is the rail fsctor, RLOR is the toading cost and
RRID is the unlosding cost.

" cOoST = RORLCNF,NT)

IF ¢ CosT «GE. 999. ) GO0 TO 2300

cosT o ( COST * RAIL ¢ RLOR + RRID ) * 1000.0

CALL GENARC ( A, JA, coST )

2300 CONTINUE

C ~===
C ~eo==

The borgo:cost(por bushel) is calculated for each of the chosen
barge(rivar) points.

2500 ® =" 1, NRES

IONT = JIDNICNH)

12
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CALL SERIAL ( IDNT, NORE, RIVR, NT )
IF ¢ NT .EQ. NF ) GO TO 2500
IF ( NT .EQ. 0 ) GO TO 2500
JA -= NOTF * ( NT - 1 ) + DRND

C ~-~- 1f the cost by barge is greater than 999 then it is ignored.

C -=-=- 1f the river is iced then UPPR is set to 0, i.e, NOo passage

C --++- {8 posaible thua nc grain is transported.

C ~--- BARGE is a barge ratioc which can be altered (see dats file F1.SRG).
cosTt = RRSG(NF M) * 100.0
IF ¢ COST .GE. 999. ) GO TO 2500
casTt = ¢( COST * BARGE + BLOR + BRIR ) * 1000.0

CALL GENARC ( IA, JA, CoOST )
IF ¢ ICED ) UPPR(K-NOTP+(PERIOG-1)) = 0
2500 CONTINUE

€C ---- Find the barge cost for esch selected barge(port) point
€C ---- with all the river paints.

00 2800 ® = 1, NPES

IDNT = [DN2(N)

CALL SERIAL ¢ IDNT, NOPE, PORT, NT )
IF ¢ BT .EQ. @ ) GO TOo 2800 .

JA = NOGTF ® ( NT - T ) + REND

C --=- If the barge cost is larger than 999 then it is ignored
C ~+<-- else the total coat is calculated which includes the
€C ---- loading(BLOR) and unloading (BRIP) costs.

cost = RPBGC(NF,N) * 100.0
IF ¢ COST .GE. 999. ) GG TO 2800 -
cosT = ¢ COST * BARGE + BLOR + BRIP ) © 1000.0

CALL GEMARC ¢ IA, JA, COST )

IF ( ICED ) UPPR(K-NOTP+(PERIOD-1)) = 0
2800 COMTINUE
2900 CONTIMUE
3000 conNTINUE

RETURN

END

c seses PELVTR sszas

C =--= PELVTR deals with all the dats relating to port regions.
C --<- PELVTR is uvaed to find transportation cest frowm the port
-=«- regions. The truck and rail costs are calculated.

e=== [If the cost is not feasible, then it is ignored.

=<+’ The variable, ICED is & boolean varfable. It is used to
<<= denote whether the river is iced or not. If it is iced,
==<- then ICED s set to true which means that the river is
==-=- blocked and no passage is possible.

aOao00no0n0n0n

SUBROUTINE PELVTR
CONNON /A1/ NOSR, NODR, NORE, NOPE, NOFR



¢
¢

c

c

COMMON /A2/
CONMON /A3/
CONNON /B&/
CONNON /C3/
CONNON /D1/
COMMNON /F3/

CONMON. /F&/

CONMON /GO/

NOTP, NOTF, NDAY(4)

SRND, REND, DRND, PEND, FRND, DMND

PORT(20) /85/ FRGN(2S5)

PFSP(70,45)

RAIL, TRUCK, BARGE, SHIP, PERIOD

TLOS, RLOS, TLOR, RLOR, BLOR, sLOP

TRID, RRID, TRIR, RRIR, BRIR, TRIP, RRIP, BRIP
K, OPERATION

COMMON /G1/ IARC(6400G) /G2/ JARC(64000) /G3/ LOWR(64000)

CONNON /G4/

OINENSION
INTEGER
INTEGER
IRTEGER Ut,
LOGICAL
500 FORNAT ¢ 20
$10 FORNAT ( 20
520 FORMAT (¢ 10

ws~e= Read fn t
aevse with atl

UPPR(64000) /637 KOST(64000)

' 10N3¢16)
SRND, REND, DRND, PEND, FRND, DNND
PORT, FRGN, UPPR

U2,U3,us,us,u9,us,u12

, 1CED

ﬁb b ]

16 )

8.3 )

he shipping costs of eech port locetion linked
‘the foreign regions.

DG 1100 I = t, NOPE

READ (U4,5

1100 CoMTINUE

avs- Read in ¢t
=== ¢code neme

READ  (U4,S
READ (U4,S

=~~~ Set ICED
--== Call SERI

20) ¢ PFSP(I,d), 4 = 1, NOFR )

he number of lLekes used for export end their
'I

10) LAKE :

00) ¢ tow3¢I), I = 1, LAKE )

to false which means that the port is passeble.
AL to check that sll the necessary informstion

==+ j§g Included.

DO 2000 I =
NF a
1CED a
IONT a
CALL SERIAL
If ¢ NT .NE
IA s

===~ Find the
==== and gener

i1, NOPE

1

[ JFALSE.

“PORT(I)

. ¢ TONT, LAKE, IDN3, T )
. 0 ) ICED = .TRUE.

"MOTE ®* ¢ NF - 1 ) + REND

port (ship retes) cost of all the foreign regions
ate the corresponding arcs.

==== Resat tho!vnluo of UPPR If the port is ICED.

DO 1300 N =
NT =
JA =

e==+ ¢ the sh
=== glse the
=== The condi

.1, NOFR
‘N
'NGQTF * ¢ NT - 1 ) + PEND

ip cost is grester than 999, it is ignored,
total cost (including shipping.rstes) is found.
tion of the port is checksd, if it is iced then

14



C ccc-
€ ----

oo oOnOnOnn

520
610

C o=e-

C =cea
C ecc=e

15

no grain is transported, UPPR is set to 0.
SHIP is the ship ratio which can be altered (refer to F1.SRG).

cosT s PFSP(NF,NT) * 100.0

IF ¢ COST .GE. 999. ) GO TO 1300

cosT = ( COST * SHIP + SLOP ) * 1000.0
CALL GENARC ( 1A, JA, COST )

IF ¢ ICED ) UPPR(K-NOTP+(PERIOD-1)) = 0
CONTINUE

CONTINUE

RETURN

END

ase® DENAND assss
DENAND deals with lll_tho amount of grain produced
from surplus regions and the amount of grain demanded by
deficit regions.
Read in the demand required by the deficit and foreign regions.
Calculate the demand (per querter) for the deficit and
foreign regions.
Find the total amount of grain supplied (UPPR)
end demended (LOUR).

SUBROUTINE DEMNAND ( IEXP )

COMMON /A1/ NOSR, NODR, NORE, NOPE, NOFR

COMMON /A2/ NOTP, NOTF, NDAY(4)

COMMON /A3/ SRND, REND, DRND, PEND, FRND, DMND

COMNON /A4/ SINK, SRCE

CONMON /E2/ DDMND(70) /E3/ FDND(25,4)

COMNON /F3/ TLOS, RLOS, TLOR, RLOR, BLOR, SLOP

COMMOM /F&/ TRID, RRID, TRIR, RRIR, BRIR, TRIP, RRIP, BRIP
COMMON /GO/ K, OPERATION

COMMON /G1/ IARC(64000) /G2/ JARC(64000) /G3/ LOWR(64000)
COMNON /G4/ UPPR(64000) /GS/ KOST(64000)

INTEGER SRND, REND, DRND, PEND, FRND, DMND
INTEGER SINK, SRCE
INTEGER UPPR

INTEGER U1,U2,U3,U4,U8,U9,u6,U12
FORMAT ( 10r8.3 )
FORMAT (¢ 6X, 'DEMAND*, F15.0, /)

IF ( NODR .LE. 0 ) GO TO 1400
Reed in the amount of grain demanded by the deficit regions.
READ (US,520) ¢ DODND(CI), | = 1, NODR )

Find the smount demsnded (in each gquarter) in each of the
deficit region.

DO 1300 I = 1, NODR

1A = NOTF * (I - 1 ) + SRND
JA = FRND :

0O 1200 ¥ = 1, NOTF



16
K = K ¢ 1
TARC(K) s [A + N
JARC(K) s JA ¢+ 1}
LOWR(K) ~-= DDND(Il) * 250.0

1EXP s JEXP ¢+ LOWR(K)
1200 CONTINUE
K s K + 1

LARC(K) 8 JA + |
JARC(K) = SINK
1300 CONTINUE

C -=--= Read in the amount of grain demanded by the foreign regions.
1400 IF ¢ NOFR .LE. O ) RETURM
DG 1500 I = 1, NOFR
READ (US,520) ¢ FONODCI . N), B = 1, NOTF )
1500 castTIiNuE

€C -~ Find the demand (in each quarter) by eesch foreign region.

DO 1700 I = ¢, NOPR

5 s NOTP ® ¢ I - T ) « PEND

JdA = FRND ¢ NODR

00 1600 ¥ = 1, MOTF

K s K + 1

IARC(CK) = [A * ¥

JARC(K) a JA ¢ 1
- LOWR(CK) s FONDCI,N) * 100D0.0

IEXP s [EXP * LOURCK) .

1600 CONTINUE .

K a K+ 1 -
IARC(K) s JA * 1
JARC(K) s SINK

1700 conTINuE

C --- Display the total smount of grain demanded into an intermediate
C --- file C(FILEOS_2.grn)

WRITEC17,610) CIEXP/GPERATION)
RETURN
EKD

ssse SERIAL . mssesss
e=== Check that all dats are inputted correctly. An error message
«e-+ will be outputted if there is insufficient datas.

SUBROQUTINE SERIAL ( IDNT, NOSR, SRGN, NF )
DIKENSION SRGNCNOSR)

INTEGER SRGN
600 FORMAT ¢ SX, °?777??7 ERROR IN DATA. *, A4, 'IS MISSING®' )
NF s 0

DO 1100 I =:1, NOSR
IF C IDNT .EQ. SRGNCI) ) GO TO 1200



1100 CONTINUE
RETURN
1200 NF =
RETURN -
~ END

C ---- Generste the arcs for each node.
C ===+« Arcs are generated for each quarter.

C =--= The total

cost of transportation is stored in KOST.

SUBROUTINE GEMARC ¢ IA, JA, COST )

COMNON /A2/
CONNON /GO/
conmos /G1/
00 1100 ¥ =
K ]
TARC(K)
JARC(K)
KOST(K)

1100 CONTINUE
RETURN
END

NOTP, NOTPF, NDAY(S)

K, OPERATION

IARC(64000) /G2/ JARC(64000) /GS/ KOST(64000)
1, NOTF

K + 1

IA ¢ B8

JA + B

cosrt

17



anonoononno0o0n

610
620
630

1

A AA A A A Al A IR d A LA A Al A 2l A A2 2l 2122221222121 2R )

. CORN2.F »
b " DOCUMENTED ON : JUNE 1990 .
- RUN ON : A 386 machine b
A COMPILER USED : NOP Fortran -
. GRAIN USED : CORN -
b DATA FILES USED s ut2 .
g TRACE FILE : U6 *
* INPUT FILE FOR CORN3 : UP1 .

(A2 A Al A A2 A A0 Rl A4 44212222 1222222121211l TIII Y Y'Y B s

Declaration of all variables used.

CONNON /AA/ WR, NN, FSBL, NTIN, TOTL, NAXA
CONNON /B1/ IWV(1500) /B2/ LABL(1500) /B3/ NODE(1500)
CONNON /B4/ WIDLC1500) /B5/ NSAVE(1500)

CONNON /C1/ ILOC34000) /C2/ ISAVE(34000) /C3/ JSAVE(34000)
CONNON /C4/ JWV(34000)

CONNON /D1/ KOS(68000) /D2/ WIR(S83000) /D3/ NA(S8000)
CONNON /D4/ MC(68000) /05/ NF(6800D)

LOGICAL FSBL

INTEGER US,U12,UF1

FORNAT ( * ®eveses QPTINAL SOLUTION ®eeeses 1 )

FORNAT ( * 272777277 INFEASIBLE SOLUTION 2722722 ' )

FORMAT ¢ ' TOTAL COST ', F15.0 )

Unit number for sach file. .

Ué is the unit numbsr used for the teamporary file

which is usad to trace/check that the output from

this progrem.

U12 is the unit number for the output file created by

the first(previous) program, CORNI.

This dats file contains the relevant information which

is necessary for CORMNZ2 to run.

UF1 is the unit number for the output file of this progranm
This output file will be used in the third program, CORN3.

ué = 17
vuie = 12
UFt = 18

To open files FILEOS_2, FLOW1_2, FILE12_2
for reading end writing.

OPEN (UNIT = UF1, FILE = '"FLOW1_2.CRN’', STATUS = 'UNKNOWN',
ACCESS = 'SEQUENTIAL', FORM = 'FORMATTED')

OPEN (UNIT = U6, FILE = 'FILEO6_2.CRN®, STATUS = 'UNKNOWN',
ACCESS = 'SEQUENTIAL', FORM = 'FORMATTED')

OPEN (UNIT = U12, FILE = *FILE12_2.CRN', STATUS = 'UNKNOWN',

18



1 ACCESS = 'SEQUENTIAL', FORM = 'UNFORMATTED')
NTIN s 0

FSBL = .TRUE.

MAXA = 34000

C ---- Read in the data from the output file(generated by) CORN1.F.
C ===+ The dats read in will be vaed in this current program.

READ (U1T2,100) NR,NN,C NF(K), K = 1, NR ),( NACK), K = 1, NR
1 C ILOCK), K = 1, NR ), C JSAVE(K), K » 1, NR ),
2 C ISAVE(K), K = T, MR )

100 FORNAT(2018)

00 1100 K = T, MR
NC(K) s 0
KosS¢(K) s 0
1100 CONTINUE
CALL SUPERK
IF ¢ .NOT. FSBL ) WRITE (U6,620)
IF ¢ FSBL ) WRITE (U6,610)

csuw = 0
DO 1500 K = 3, NR
cost ® FLOAT ¢ ISAVE(K) )
GRAMN s FLOAT (¢ NC(K) )
csum » CSUM + COST * GRAN
1500 CONTINUE
csum = CSum /7 10.0

C ===+ Write the optimal solution showing the total cost.
-C =«-- This information is only for checking purpose and
€C ---- will not be used any further.

WRITE (U6,630) CsSun

€ ---- Write the solution to an output file, FILE12_2_grn

€C ---- and this is used by the third and last program CORN3.F.
€C -==- Note: Format usoed might not be right. Changes will have
€C ==-=- to be made. :

WRITE (UF1,2000) MR, ¢ NC(K), K = 1, NR ), ( KOS(K), kK = 1,
2000 FORMAT (2018)

ENDFILE UF1?

sToP

END

),

NR )

19



sSzESs SUPERK szzss

SUBROUTINE SUPERK
COMMON /AA/ NR, NN, FSBL, NTIN, TOTL, MAXA
COMMON /B81/ 1UV(1500) /82/ LABL(1500) /B3/ NODE(1500)
COMNON /B4/ MIDLC1500) /85/ NSAVE(1500)
CONNON /C1/ ILOC34000) /C2/ ISAVE(34000) /C3/ JSAVE(34000)
CONRON /C4/ JUV(34000)
CONNOR /D1/ KOSC68000) /D2/ MIR(S68000) /D3/ NA(68000)
CONNON /D4&/ NC(68000) /05/ NF(68000)
LOGICAL FSBL
1234 CONTINUE
INFIN=100000000
1FLOWS0
KLAS=(
KPOT=0
KBRK=0
I1P=gQ
NUNS=0
NONS=0
IPL=0
NR2SNR*2
"HNtanNe1
IF ¢ NTIM .GE. 1 ) GO TO 12
00 5 Is=1,uN1
NODE(1)=0
L LABL(I)=0
00 10 M=1,MNR
I=sNPCN)
JsNACH)
IFLOU=NC(N)
KOST=ISAVE(NM)
NODECI)=NODE(CI)+1
NODE(CJ)=NODECJI)+1
NsNeNR '
NECN)=d
NACN)=I
KOS(N)=KOST
KOS(MN)=-KOST
NC(M)=JSAVE(N)-IFLOY
NCC(N)STIFLOW-ILO(N)
10 coNTINUE
00 11 I=1, NNt
11 NSAVE(I)=NODE(!)
GO TO 1401
12 00 13 I=1,N81
NODE(CI)=NSAVE(CI)
13 LABL(1)=0



o0 60606O

14
1401

29
30
31
32
33
34
35
36
43

44

45
46

DO 14 M=1 NR

N=M+NR

I = NF(N)

4 = NA(N) -

NF(N) = J-

NA(N) = |
IFLOW=NC(N)
KOST=ISAVE(N)+KOS(N)
KOS(N)=KOST
KOS(N)s-KOST
NC(N)=JSAVE(N)-1FLOV
NCC(N)=IFLOW-ILO(N)
contiNue

CONTINUE

AA A A A A A A A A ARl A A 42l ARl Al 22222 21 2212222222222 RXX2 Y]

SETUP SECTION

L AA A A2 A X AL A2 AR Al A2 A2 222 2222 X222 2212222222217 11 222222y )

KL=t

00 15 K=1,MN1
JK=NODE(K)
NODE(K)=KL
JUV(K) =KL
KL=JK+KL
MIDL(K)=KL-1

00 20 L=1,NR
LL=L+NR

J=NA(L)

IsNACLL)
K0ST=KOS(L)
K=NC(L)
LO=-NC(LL)
RIGHT=2 LEFT=t
RALN=2

MIRROR=2
IF(KOST) 29,29,30
IF(K)32,32,31
I1F(LO)3S5,36,31
MAIN=1

IF(KOST) 33,34,34
IF(K) 35,36,36
IP(LO) 35,36,36
MIRROR=1

* GO TOC4L3,44),MA1N

I1sduv(l)

RIRCII)=L
JUV(I)=ll+t

GO TO 45

IT=sNIDL(CI)
NIRCII)=sL
NIDL(CI)=Il-1

GO TO(46,47),MIRROR
1i=JuUv(d)
NIR(CIL)s=LL

21
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47

20

S6

sS
56

63

(1]

70

84

- H
86

JUVCI)=Ile1
GO T0 20
I1I=NIDL(CJ)
NMIRCII)sLL-
MiDLCJd)®EiL-1
CONTINUE

LA A2 A A2 A ATl 2 X 12122 X232 222222 R Yy g -y ryyey

GO - SUPERKILTER
NOsINFIN
NAIN LOCP (100)

NR2=NR*2
00 1000 WAIN=1,NR
BALEN=KAINSNR
00 1000 MODE=1,2
G0 TO(52,53),mM00DE
11=NA1LN
J2=KAINK
GO TGO S4
II1=NALINR
J2sNALN
IPC(NCCI1)) 65,55,56
IF(NC(CIZ)) 63,990,990
1PCKOSCI1)) 63,53,5S
I18$,1T = START,END NODE NOS, JS,JT = ARC,MIRROR ARC NOS
FOR ARC NEEDING FLOW INCREASE
" WART TG INCREASE PLOW, START LABLEING AT JJ
IS=NA(J2)
JS=11
IT=NACLL)
JT=J2
GG TO 70 . ‘
WANT TO DECREASE FLOW, START LABELING AT I}
IT=NACI2)
I1S=NA(IL)
4S=J2
4T=11

LABELING PROCEDURE

LAAA A AR A A A Al A a2l 2 Xl P Yy L R g g gy g d g Irgr A g g R R g
IPL=1

IPLL=T

1PS=sQ

NUNS=0

LABL(IT)=JS
INVCIPL)=IT
KLAB=KLAB+1

GO TO 86 I
IFCIPS-1PL)86,200,86
IPS=IPS+q
1A=IWV(IPS)

22
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87

90

v O
~N O

160

101
102

104

105

125

126
127

I18=NODECIA)

IE=NIDLCIA)

IFCIB-1E) 87,87,85

DO 90JJ=IB;IE

J=MIR(JJ) -

NUNOGDE=NACJ)
IFCLABL(NUNOGDE)) 90,88,90
LABL(NUNODE)=J

IPL=IPL+?

INV(IPL)=NUNODE
IFCNUNODE-IS) 90,96,90 -
coutINuUE

GO TO 85

BREAKTHROUGH BREAKTHROUGH

KBRK=KBRK+1
IALPHASINEFLIN

FIRST RETRACE

14 = PREDECESSOR ARC [INDEX
JI = RIRROR ARC INDEX

K = JWUV POINTER

NEXT = PREDECESSOR NODE

K=0

NOU=IS

IdsLABLCNOY)

JIsId-NR

IFC31) 101,101,102
JisleNR2

NEXT=NACJI)

K=Ke+1

IF(KOS(LIJ)) 105,105,104
NET=-NC(CJI)

JUV(K)=NET

GO TOo 110

NET=NC(CLd)

JUV(K)=NET
IALPHASNINOGCIALPHA,NET)
IFCNEXT-[S) 111,120,111
NOUSNEXT

GO T0 100

SECOND RETRACE

K=0

NOU=IS

IdsLABL(NOW)
JIslJ-NR

IFCJI) 126,126,127
JIsJI+NR2
NEXTaNACJI)

KsK+1
NCCIJdI=NC(LJ)-T1ALPHA

BREAKTHROUGH



1271
1272
1273
128
1281
129
130

150

201t

202

310

312

2021
2022

2023

NETaNC(J1)
NETNUSNET+IALPHA
NC(JI)=NETNU

IF(KOS(JI)) 128,1271,128
IF(NET) 1272,1272,128
IF(NETNU) 128,128,1273
CALL LEFT(NOW,JI)
TFCINV(K)-TALPHA) 129,1281,129
CALL RIGHT(CNEXT,1Jd)
JFCNEXT-18) 130,150,130
NOWU=NEXT .

60 7O 123

ERASE LABELS AND GO FOR O-K CHECK

DG 155 I=1,1PL
Jsluv(l)
LABL(J)=0

GO0 TO Sé

POTENTIAL CHANGE

KPOT=KPOT+>1
KSET=NUNS
NEULAB=0
NUNS=0
INTHRU=0
NIN=INFIN
NEW=NONS
NONS=NAXA+1
IFCKSET) 204,204,202
TFCNEU-NAXA) 295,293,312
NON-8 (L,L-) SET RECYCLING FILTER
NAXNEUSHAXA+NEY
DO 310 LsNEW,NAXA
KsMAXNEW-L
KKaJuv(K)
KKK=NACKK)
IFCLABL(KKK)) 310,300,310
NONSsNONS-1
JUVCNONS)=KK
CONTINUE
$-SET RECYCLING FILTER
DO 203 K=1,KSET
KK=2Juv(R)
KKK=NACKK)
IFCLABLCKKK)) 203,2021,203
IF(XOS(KK)) 2023,2023,2022
NUNSaNUNS+1T
JUHVNUNS)=KK
NIN=NINOC(MIN, KDS(KK))
GO TO0 203
NONS=NONS-1
JUVCNONS)=KK
CONTINUE
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204

2039

2045

2040
2041
205

206
210
211
2111

212

2121
2122
2123
2125

215

216
217

218
220

223

CONTINUE
IFCIPLL-IPL) 2039,2039,2111
FIND MIN(CC-BAR) OVER SET §
00 211 LL=IPLL,IPL
L=ldv(LL)
JNIOSHIDLCL)+1
JRT=NODE(L+1)-1
FFCJNID-JRT) 2045,2045,211
0C 210KK=JNID, JRT
KsNIRCKK)
I=sNACK)
IFCLABL(L)) 210,2040,210
IFCNCCK)) 206,20461,2041
IFC(KOS(K)) 206,206,205
NUNS=NUNS+1
JUV(NUNS) =K
WIN=MINOCMIN,KOS(K) )
GO TO 210
NONS=NONS-1
JUV(NONS ) =K
CONTINUE
CONTINUE
IPLL=IPL+1
IF(NUNS) 212,212,215
FSBL = .FALSE.
CALL DUMPO(NR,II)
PRINT 2125,18,IT,11
IF ¢ .NOT. FSBL ) RETURN
PRINT 2121,CI,LABL(I),1=1,NN)
PRINT 2122,(¢1,14V(I),Is1,IPL)
PRINT 2123, ¢JWV(I),IsNEW, BAXA)
FORMAT(' LABELS, BY NODE'/(5(19,'=',110)) )
FORMAT(* LABELED MNODES (IuV)'/ (10110))
FORMAT(® THE SET (L,L-), NON-S'/(10110))
FORMAT('0IS=?,15,? ITe% , I5,10X, ' INFEASIBLE ARC =',I5)
RETURN ) '
UPDATE RELATIVE COSTS

UPDATE COST FOR SET S
DO 230 I1=1,NUMS
1JsJuV(T)

JIslJ-NR

1FCJL) 216,216,217
JIstJenR
KOST=KOSC1J)-MIN
KOS(1J)sKOBT
K0S(JI)=s-KOST

1F(XOST) 230,218,230
IF(NC(Id)) 230,230,220
NODEB=NA(14J)

CALL LEFT(NACJ1), 1)
IF(LABL(NODEB)) 230,223,230
LABL(NODEB) =1J
I1PLsIPL*1
IWV(IPL)=NODESB

25



c

225
230

240

242
244

260
262
264
269

IF(NODEB-18) 230,223,230
INTHRUS=1
CONTINUE

UPDATE CO?T FOR NON-S
IFC(NONS-MAXA) 240,240,345

po 270

1dsJUv(l)

Jistd-uR

1FCJI) 262,262,244

Jinljenr

KOSTA=KOS(LJ)

KOSTBaKOSTA-NIN

KOS(1J)=KOSTB

KOS(Jl)s=-KOSTE
CHECK FOR.WIRROR LEAVING MU STATE
CNECK LATER FOR CONBINING [F-CHECKS HERE

IFCKOSTA) 270,262,262

1F(KOSTB) 264,270,270

1FCNCC1d)) 270,269,269

IFCNC(IT)) 270,270,2691

2691 CALL RIGNTCNACIS),dl)
270 CONTINUE

OUT-OF-KILTER CHECK
IFCNCCII)) 360,350,351
IFCNCCIZ)) 360,980,980
IF(KOS(CI1)) 360,350,350

BREAKTHROUGH CHECK
IFCINTHRU) 361,361,96

345
350
351

360
361
980

IFCLPS-

b0 981

IPL) 84,200,864
t=1,1PL

IJslUv(l)
LABL(J)=0
CONTINUE
1000 CONTINUE

TOTL =

8.0 -

DO 1010 I=1,NR
KOSCI)SKOSCI)-1SAVE(CL)
NCCI)mJSAVECI)-NC(I)

TOTL =

TOTL + NC(CI) * ISAVE(])

1010 cCONTINUE

RETURN

sssse RIGHT sssss

SUBROUTINE RIGNT(CI,INDEX)

COMNON
coMmMaN
CoNMON
COMMON
CoNNON
CONNON
canmon

JAA/ NR, NR, FSBL, NTIN, TOTL, MAXA

/817 IWV(C1500) /B2/ LABL(1500) /B3/ NODE(1500)

/847 MIDL(1500) /85/ NSAVE(1500)

/€17 '1L0(34000) /C2/ ISAVE(34000) /C3/ JSAVE(34000)
/C4&/ JUV(34000)

/01/ 'X0S(68000) /D2/ MIR(68000) /D3/ NA(68000)

/b&/ 'NC(68000) /D5/ NF(68000)

26



1234

910

12

900

1065

1067
1070
1128
1120

LOGICAL FSBL
CONTINUE
MID=NIDL(I)
IASNODE(!I)"

DO 1 II=IA,MID

IF(MIRCIT)-INDEX) 1,3,1

CONTINUE

KWAY=1

PRINT 900, I,INDEX,KUAY

1FROMN=NODE(C])

ITOSNODE(LI+1)-1

PRINT 910,IFRON, NIDLCI),ITO, (K, MIR(K),K=IFRON,ITO)

FORMAT(316/(2016))

RETURN

ITENPsSNIR(NID)

NIRCNID)=INDEX

MIRCII)=ITENP

NIOLCI)=NID-1

RETURMN

ENTRY LEPT(CI,INDEX)

NID=NIDL(I)*1

1B=NODE(CI+1)-1

DO 10 1I=NiD,18

IP(NIRCILI)-INDEX) 10,12,10

CoNTINUE

KWAY=2

GO TO 2

ITEMP=NIR(NID)

NIRCMID)=INDEX

MIRCIL)SITENP

mioL(l)anto

RETURN

PORMAT(5H NODE,I1S,5W ARC, IS, 16H LOST ON SHIFT
)

ENTRY DUMNPO

NLINES = 1

ID = INDEX

PRINT 1120,1D

DG 1070 N=1,NLINES

NaNeNR

IsNA(CN)

JuRA(N)

LaILOCN)

KsJSAVE(M)

KOST=1SAVE(N)

KBAR=KOS(M)

IPLOUSK-NC(N)

IFCIFLOV.LT.L .OR. IFLOW.GT.K) PRINT 1121

IF(KBAR) 1065,1070,10487

IF(IFLOW.LT.K) PRINT 1122

GO T0 1070

IFCIFLOW.GT.L) PRINT 1122

PRINT 1125,M,1,4,L,K,1FLOW,KOST,KBAR

FORMAT(315,3110,5%,2110)

;14,40 LOC

FORNAT('1 ARC 1 J L K 1FLOW

S



*oSsT KBAR'®
FORMAT(' THE FOLLOWING ARC IS PRIMAL INFEASIBLE')
FORMAT(' THE FOLLOWING ARC IS DUAL INFEASIBLE')

1121
1122

RETURN -
END

115 /)
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hd CORN3.F b
bt Documented on - SEPT 1990 .
* -Run on a 386 machine hd
. Compiler used NDP Fortran *
b Grain used CORN .
» Dats files used F1,F2,F3,F4,F8,F9 .
. Intermediate input file UPF1 »
. Finsl output file FD19 .
L J L

LAA A A A A A A A A Al A2 X R A AL A Al R R e Y Y Y R ]

Declaration of 2 common blocks.

FLOW is the array that stores the output from the previous
program CORN2.F, it is used as an input for this program.
K is counter. '
Ul,u2,U3,U6,U8,U9,UF1,FD store unit numbers for the files.

MNON /GO/ K, OPERATION /G1/ FLOW(SO0000)

INTEGER U1,U2,U3,Ué4,U8,U9,UFt,FD

ut
u2
u3
ué
us
ue
UF
FD

Unit number for each file.

Ut is the unit number for dats file, Fl.crn.

Fl.crn contelns information about the model.

U2 is the unit number for datas file, FILEO2.crn.

FILEO2.crn contains information on TRUCK mileage.

U3 is the unit number for data file, F3.crn.

F3.crn contains information on RAIL costs.

U4 is the unit number for date file,Fé.crn.

Fé.crn conteins information on BARGE costs._

U8 is the unit number for dats file, F8.crn.

F8.crn contains information about SUPPLIES and DEMANDS.

U9 is for the unit number for data files, FILEO9.crn.
FILEO9.crn contains the NAMES of all the regions.

UF1 is the unit number for the input file produced by CORN2.F.
It is the output file from CORNZ2.F and

is used as an input file for this program.

FD is the unit number for the final (output) data file.

This is the final output file which will show all the solutions
for this model.

= 13
= 14
1s
16
8
9
1= 18
= 19

€C --<- The diagram below shouws the files and program involved.
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100

Uut,U2,U3,Ué,UB8,U9,UFT (input files)

|
|
v
|
CORN3I.F (program)
|
|
|

FD (output/finsl file)

To operr files for resding snd uriting

OPEN (UNIT =
ACCESS
CUNIT =
ACCESS
(UNIT .=
ACCESS
(untT =
ACCESS
CUNIT =

OPEN

OPEN

u1,
= 'SEQUENTIAL®,
uz,
» ‘SEQUENTIAL®,

FILE » 'F1.CRN',

STATUS = 'UNKNOWN',
FORN = °‘FORMATTED')

FILE = 'FILEO2.CRN', STATUS = 'UNKNOUN',

FORM = ‘FORMATTED®)

U3, FILE = 'F3.CRN*, STATUS o TUNKNOWN®,

= 'SEQUENTIAL®,

Ué, FILE = 'F4&.CRN!',

= SSEQUENTIAL®’,
U8, FILE =
= 'SEQUENTIAL®,

'F8.CRN',

FORM = *FORNATTED')
STATUS = *UNKNOWN',
FOR® = *FORNATTED®)
STATUS = 'UNKNOUN®,
FORM = 'FORNATTED')

OPEN (UNIT =
ACCESS
(UNIT =
ACCESS
CUNIT =

ACCESS

U9, FILE s *FILEC9.CRN', STATUS = 'UNKNOWN',

= 'SEQUENTIAL', FORM = 'FORNATTED')

UF1, FILE = 'FLOWI_2.CRN*, STATUS = 'UNKNOUN',
= 'SEQUENTIAL', FORM = 'UNFORMATTED')

FD, FILE = *final.out’, STATUS = ‘UNKNOWN®,

s 'SEQUENTIAL', FORN = 'FORMATTED')

The output dets (from 2nd program)
3rd and finel progream.

Read in the processed dats in FLOW1_2.CRN with unit number
UF1. The processed data is the ocutput of CORN2.F.

N is the total number of date processed in CORN2.F.

FLOWY is an array which contesins relevant dats required to get
the final output of this model.

Invoke subroutine DRIVER which is responsible for the overatll
supervision of this program.

is required to run this

READ (UF1,100) N, ¢ FLOWCI), I = 1, N )
FORNAT(2018)
K s 0
CALL DRIVER
ENDFILE UF1
sTopP
END
sssss DRIVER ssssss

30



C -~-- DRIVER acts as the ®driver® of this program jf.e. it calls

€C -==-- the other subroutines, SURPLS, RELVTR, PELVTR, and DEMAND

€C ---- and read in all the data from the respective data files.

C ---- C(Calculate the total cost of storage, .cost of transportation

C --=-- by truck, rafil, barge, and ship and total handling cost.

€C ==--- \Urite all the results to the output file, FD.

C *ovecas (AR R RN EEEEEREE N TR E YRR I IS A I I eecevecscavcnaas eeceaas
c ssss SUBRGUTINE DRIVER ssss

C =-~-« Declaration of all variables.

CONNON /A1/ NOSR, NODR, MORE, NOPE, MNOPR -
CONNOR /A2/ NOTP, NOTF, NDAY(4)

COMNON /B1/ SRGNC70) /B2/ DRGN(70) /B3/ RIVR(4S)

COMMNON /B4/ PORT(20) /85/ FRGMN(25)

COMNOR /F3/ TLOS, RLOS, TLOR, RLOR, BLOR, SLOP

CONNON /F4/ TRID, RRID, TRIR, RRIR, BRIR, TRIP, RRIP, BRIP
COMNGON /GO/ K, OPERATION /G1/ FLOUW(S50000)

COMNGN /GA/ SUMG, SUNT, SUNR, SUMB, SUNS, SUNN

CONNGN /GB/ TOPR, TQDD, TOFD

COMNON /GC/ TGS0(70), TGRD(70), TGRF(70)

CONMNON /GD/ TGRR(70,4), TGRP(70,4)

COMNON /R1/ NARI(TO,3), NANM2(70,3), NAM3(45,3)

CONNON /R2/ KANL(20,3), MANS(25,3)

DINENSION TITLC16)

INTEGER TITL
INTEGER FLOW
INTEGER SRGK, DRGN, RIVR, PORT, FRGN

INTEGER U1,U2,U3,U4,U8,U9,Ur1,FD

€C ===~ Layout of the output file.
C === The formst used to display the solution of this model.

500 FORMAT ( 20A4 )
510 FORMAT ( 2014 )
520 FORMAT ( 10F8.3 )
530 FORMNAT ¢ 3A4 )
600 FORMAT ¢ 1H1, 5%, *Network Generator', /,
1 6X, ‘'For Grain(CORN) Shipment Problem’, // )

610 FORMAT ( 6X, 'SUPPLY', 15, 6X, 'DEMAND', I15, / )

620 FORMAT (¢ 6X, *?2227272727272222272777272277277222222222222222°, /,
1 6X, 'INFEASIBLE METWORK. DEMAND EXCEEDS SUPPLY', /,

; 6X, '2277777772727277272227722222222222722222720, /)

650 FORMAT (¢ 317, 3110 )

~~== Read in the title(TITL) of this model.

--=- Read in the number of surplus(MOSR), deficit(NODR), river(NORE),
==== port(NOPE) and foreign(NOFR) regions.

==+~ Read in the number of time porlod(lotP) and the number of days
ee== (NDAY(I)) in aach period.

===~ Read in all the code numbers(SRGN(I)) of the surplus regions.

O060 0600
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READ (U1,500) TITL
WRITE (19,600)
WRITE (19,500) TITL

READ (U1,510) NOSR, NODR, NORE, NOPE, NOFR
READ (U1,510) NOTP, ¢ NDAY(I), | = 1, NOTP )
READ (U1,500) ¢ SRGN(L), I = 1, NOSR )

C =--< Check that the number of regions is grester than 0.
€C »~~= 1¢f it is then read in-2ll the code numbers for the regions
C ===~ (doflcitéblcl), river(RIVR), port(PORT) and foreign(FRGN)).
C =~«« The number of time factor (NOTF) is found to be the
€C =-<+ number of time period(NoTP) plus 1. (i.e. 3+1)
IF ¢ NODR .GT. O ) READ (UT,500) (¢ DRGN(I), I = 1, NOOR )
IF ¢ NORE .GT. O ) READ (U1,500) ¢ RIVR(CI), ! = 1, NORE )
IF ¢ NOPE .GT. O ) READ (U1,500) ¢ PORT(CI), [ = 1, NOPE )
IF C NOFR .GT. O ) READ (U1,500) ¢ FRGH(I), I = 3, NOFR )
NOTEF = NOTP + 1
C ==-+ [Initielize the follouing arrays:
C «=--=- TGSO stedos Total amount of Grain shipped to & Surplus region.
C ===+ TGRD stores Total smount of Grain shipped to a Deficit region.
c

===+ TGRF stores Totsl amount of Grain shipped to e Foreign region.

oo 11001 = 1, 53
TésocI) = 0.0
TGRD(I) = 0.0
TGRE(I) = 0.0

C ---- Initialaise the arreoys, TGRR and TGRP for each time factor(NOTF).
C =~-- TGRR stores Total amount of Grain shipped to a River regian.
€C <<=-= TGRP stores Total amount of Grain shipped to a Port region.

00 1100 ¥ = T, NOTF

TGRR(I,N) = 0.0

TGRP(LI,N) = 3.0
1100 CONTINUE

===~ 1Initielisation of all variables used.

evs= TOPR To:ﬁl grein PRoduced from surplus regions.
~e== TODD TOtal grain Demamded by Deficit regions.
~===- TOFD T0tal grain Demanded by Foreign regions.
-e== SUNG SUM of storaGe cost.

===+ SUMT SUM of Truck cost.

=== SUMR SUM of Rail cost.

---- SUMB SUM of Barge cost.

=== SUNS SUMN of Shipping cost.

aooOOnODnNDOOO0O0n




€C =~=== SUMH SUM of Handling cost.

L B B I I I B s I B I B I I I 1)

anonononn

2100

2400

TOPR
TODD
TOFD
SUMG
SUNT
SUNR
suns
SUNS
SUNKR

OOOOOOD-OD

Read in the loading and unloading costs.

Truck Loading C(country elevator) cOSt.

Raflcar Loading (country etevator) coOSt.

Truck LOading (River lLocation) cost.

Raflcar LOading (River lLocation) cost.

8arge LOading (River location) cost.

Ship LOading (Port loading ocesn vessel) cost.
TRuck unloading (Deficit) cost.

TLOS
RLOS
TLOR
RLOR
BLOR
sLop
TRID
RRID
TRIR
RRIR
BRIR
TRIP
RRIP
BRIP

READ
READ

Read
NANT
NAM2
NAN3
NANG
NANS

00 210
READ

Reil unloading
River location
River location
River location
Port unloading
Port unloading
Port unloading

(Deficit) cost.
unloading TRuck cost.
unloading Rail cost.
unloading Barge cost.
Truck cost.

Rafl cost.

Barge cost.

(U1,3520) TLOS, RLOS, TLOR, RLOR, BLOR, SLOP
(uU1,520) TRID, RRID, TRIR, RRIR, BRIR, TRIP, RRIP, BRIP

in the
stores
stores
stores
stores
stores

! = 1,
(u9,530)

CONTINUE

00 220
READ

6! =g,
(U9,530)

CONTINUE

00 230
READ
CONTIN
Do 240
READ
CONTIN
00 250
READ

gt =1,
(u9,530)
UE

I s 1,
(u9,530)
UE

! = 1,
(u9,530)

actual (real) nemes of all the regions involved.

the
the
the
the
the

¢ NANICL,J),

( NAN2(1,d),

C NAM3(I1,4),

¢ NAMSG(L,J),

( NAMS(T,d),

of
of
of
of
of

the
the
the
the
the

surplus regions.
deficit regions.
river regions.
port regions.
foreign regions.

1, 3)

1, 3)

1, 3)

1, 3)

1. 3)
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2500 CONTINUE

aaOOO0O0 000060

¢
¢
c
c
c
c

740
1

2
3

750
1

IPRD stores the amount of grain PRoDuced and is set to O.

IEXP stores the amount of grain EXPended is set to 0.

K is a counter. .

Invoke subroutine SURPLS to deal with all the information
relating to the surplus regions.

Call subroutine RELVTR and PELVTR {f there is more than

one river region and one port region fnvelved.

RELVTR and PELVTIR deal with the River rEgions and Port rEgions
respectively and thefr Truck and Rail costs. .
Subroutine DENAND s called to celculsto all demand required
by each region. )

IPRD
1EXP
K
CALL SURPLS ¢ IPRD )

IF ¢ NORE .GT. O ) CALL RELVTR
IF C NOPE .GT. 0 ) CALL PELVTR
CALL DENAND ¢ IEXP )

Urite the total cost of Storage, Truck, Rail, Barge
Ship and Hendling to the output file, FO.

PD is the final eutput dats file.

The format used s 740.

WRITE (FD,760) SUNG, SUMT, SUNR, SUMB, SUMS, SUNH
The format used in displaying the above information =
in the ocutput file, FD.

FORMAT ¢ 1H1, //, S5x, *STORAGE caosT*', F12.0, /,
5%, 'TRUCK cosT *, F12.0, /7, S5X, °'RAIL costT ', F12.0, 7,
5X, °*BARGE cCosT ', F12.0, /, SX, 'SHIP COST ', F12.0, 7,
5X, "HANDLING CST', F12.0 )
TOPR = (TOPR / OPERATION)
TODD ‘= (TODD / OPERATION)
TOFD = (TOFD / OPERATION)
URITE (FD,750) TOPR, TODD, TOFD
FORNATY ¢ ////, 5%, 'GRAIN SHIPPED FROM SURPLUS REGIONS', F15.0,
7/, 3%, 'GRAIN SHNIPPED TO DEFICIT REGIONS *, F15.0,
7/, 3%, 'GRAIN SHIPPED TO FOREIGN REGIONS ', F15.0,

3 1777 )

RETURN
END

LR N N R N T T T T I T Y Y Y T Y™™
assss SURPLS ssssas
SURPLS is used to display the heading of the output file.
It reads the data concerning the storage, the amount of
grain produced by, truck(mileage) and rail cost
of all the surplus regions.

SUBROUTINE - SURPLS ¢ IPRD )



DIMENSION TC4), RC4), STCT(70), $(70,4)

COMMON. /A1/ NOSR, NODR, NORE, NOPE, NOFR

COMMON /A2/ NOTP, NOTF, NDAY(4)

COMMON /Bt/ SRGN(70) /82/ DRGN(70) /B3/ RIVR(4S)
COMMON /B4/ PORT(20)

COMMON /C1/ SDTR(70,70) /C2/ SORL(70,70)

COMNNON /C3/ SRTR(70,45) /C4/ SRRL(70,45)

comwmon /€S/ SPTR(70,16) /C6/ SPRL(70,16)

CONNON /D1/ RAIL, TRUCK, BARGE, SHIP, PERIOD, CHOICE
CoMNON /E1/ SPLYL(70)

CONNON /F1/ STOR(T0) /F2/ SCST(&)

coNmON /F3/ TLOS, RLOS, TLOR, RLOR, BLOR, SLOP
COMNON /F&/ TRID, RRID, TRIR, RRIR, BRIR, TRIP, RRIP, BRIP
CONNON /GO/ K, OPERATION /G1/ FLOW(S50000)

COMNON /GA/ SUMG, SUMT, SUMR, SUMB, SUNS, SUMH
CONNON /GB/ TOPR, TOOD, TOFD

COMNON /GC/ TGSOCT70), TGRD(70), TGRF(70)

CONNON /GD/ TGRR(70,4), TGRP(70,4)

CONMON /R1/ NANI(T0,3), NAM2(70,3), NAM3(4S5,3)
CONNON /R2/ MANL(C20,3), MNAMNS(25,3)

CoMNON /W17 IDEN(C70), ALFAC70), BETA(70)

INTEGER FLOV

INTEGER SRGM, DRGM, RIVR, PORT, FRGMN

INTEGER U1,U2,U3,U4,U8,U9,UF1,FD

€C ---- The formaet used to display the results on the output file.
500 FORMAT ( 20A4 )

520 FORMAT (¢ 10F8.3 )
700 FORMAT (¢ 14T, //, 9X, TS8HORIGIN/OESTN MODE, 6X, SHSUPPLY, 14X,

1 16HSHIPNENT BY TINE, 16X, SHTOTAL, 6X, 4HUNIT,
2 7X, SHTOTAL, 5X, SHHANOLING, /, 39X, 4110, 4X,
3 SHSHIPMENT, 5X, 28HCOST HAULING COST costs,// )

710 FORMAT ¢ /, SX, 1HS, A&, 1X, 3A&, &X, F12.0, /7 )
720 FORMAT ¢ 5X, 1HD, A&, 1X, 3Aé, 2X, 2HT , 12X, 4F10.0,
1 F12.0, F10.5, 2F12.0 )
730 FORMAT ¢ SX, 1HD, A&, 1X, 3A&4, 2X, 2HR , 12X, &4F10.0,
1 F12.0, F10.5, 2F12.0 )
740 FORMAT ¢ 5X, 1HR, A&, 1X, 3Aé, 2X, 2HT , 12X, &F10.0,
1 F12.0, F10.5, 2F12.0 )
750 FORMAT ¢ SX, 1HR, A&, 1X, 3Aé, 2X, 2HR , 12X, 4F10.0,
1 F12.0, F10.5, 2F12.0 )
760 FORMAT ¢ SX, 1HP, A4, 1X, 3A4, 2X, 2HT , 12X, 4F10.0,
1 F12.0, F10.5, 2F12.0 )
770 FORMAT ¢ SX, 1HP, A&, 1X, 3A&4, 2X, 2HR , 12X, &4F10.0,
1 F12.0, F10.5, 2F12.0 )
800 FORMAT ¢ 1H1, //, SX, 14HSURPLUS REGION, 10X, GHSUPPLY,
1 14X, THSTORAGE, 12X, 12HSTORAGE COST, / )
810 FORMAT ¢ 3X, 1HS, A4, 1X, 3Aé, 2X, F12.0, 3F10.0, F12.0 )

€ ---- Read in the amount of grain produced (SPLY) and storage
€C ---- available(STOR) in each surplus region; and

€C ===+ the cost(COST) and rail(RAIL) factors.

READ (US8,520) (¢ SPLY(I), I = 1, NOSR )
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READ (U1,520) ¢ STOR(I), I = 1, NOSR )
READ (uU1,520) COST, RAIL, TRUCK, BARGE, SHIP, PERIOD
READ (U1,520) OPERATION, CHOICE

C -==-- (Check that the number of periods(NOTP) is greater than 0.
C ===-- 1If it is then find the storage cost for the lLeftover
C ---- (surplus) grain in storage for each time period.

€ ~+-- SCST(N) {a the coat of storage for esch pariod.

€ ~+- NDAY(R) steres the number of days in each time period.

€ -<-- eog, NDAY(1) fs 122 days.

ceee @g, SCST(2) will be the cost of storing extrs grain in
ee«= the second perfied.

IF ¢ NOTP .LE. 0 ) GO TO 1200

00 110G % = T, NOTP

SCST(H) s COST ® FLOATCNDAY(N)) / 36.50
1100 CONTINUE
1200 comnTisue

€ -=-=-- SURPLUS regians ---->» by TRuck ----> DEFICIT regfons.
€C ---- Read in the Truck mileage from each surplus regfon
€ -~===- to eoll the deficit regions.

0G 130G & = 1, NOSR
READ (UZ,520) ¢ SOTR(I,J), J = 1, NODR )
1300 comTINUE

C =~=~-= SURPLUS regions ---<> by Rail ----> DEFICIT ragions.
C =-<- Read in the RoiL cost from each surplua region to all
€ «--- the deticit regiona.

DG 1403 I = 1, NOSR
READ (U3,520) ¢ SDRL(I,J), 4 = 1, NODR )
1400 CONTINUE

€ ---- SURPLUS regiona ----> by TRueck ----> Selected River points.
C ~--= Read in ﬁho TRuck mileage from each surplus ragion to
€ -=--- the selected (river) pointa.

READ (UZ,520) ¢ SRTRCI,1), I = 1, NOSR ) *
C ==-- SURPLUS regions ----> by Rail ----> RIVER regions.

<<= Read in the RaflL cost from aach surplus region te all
€ ===« the river ragtfons.

DG 1600 [ = 1, NosR
READ (U3,520) ¢ SRRL(I,J), J = 1, NORE )
1600 CONTINUE

€ ---- SURPLUS ragiona ----> by TRuck ----> PORT regions.
C ---- Read in the TRuck mflaage ffrom each surplus region to

C ---- all the port regfons.

DO 1706 I = 1, NOSR
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READ (U2,520) ¢ SPTR(I,J), 4 = 1, NOPE )
1700 CONTINUE

€C «~--- SURPLUS -regions ----> by RaitL <---> PORT regions.
€C =--- Read in the RailL cogt from each surplus region to
€C «==- all the port regions.
DO 1800 I = 1, NOSR
READ (U3,520) ¢ SPRL(I,J), J = t, NOPE )
1800 CONTINUE
€ <<=~ Resad in slfas end betes of asll the surplus regions.

READ (UT,320) ¢ ALFACI), BETACI), I = 1, NOSR )

€C -+-+ Read in selected (receiving) points (IDENCI)) that are
C === Llinked with the surplus regions.

READ (UT,500) ¢ IDENCI), 1 = 3, NOSR )
C ===- Print out the heeding of the output file {,e,

ORIGIN/DESTN NODE SUPPLY SNIPWNENT TOTAL untT TOTAL HANDLING
c SHIPMENT COST HAULING COST COSTS

(1]

WRITE (FD,700) ¢ !, I = 1, &)

€C ---- Find the storage cost of esch of the surplus region.

~

DO 4000 I = 1, NOSR .
ALF = ALFA(L) -

BET s BETA(!)

NP = ]

K =K ¢+ 1

ISTR = STOR(NF)

IF ¢ NOTP .LE. 0 ) GO TO 2200 :

.==== For esch surplus region, find

=== 8(¢I,N) is the amount of grain in storage per period(FLOW),
c=== STCT(1) is the total storage cost.

=== SCST(M) is the cost of storage for esch period.

=~~~ @g, SCST(2) will be the cost of storing extra grain in
===+ the second period.

oOO0OO0OOO0N

STCT(I) = 0.0
DO 2100 # = 1, wOTP
K s K+ 1
s¢L,n) s FLOW(K) .
STET(CI) = STCT(I) ¢ FLOW(K) * SCST(N)
2100 CONTINUE
2200 CONTINUE : ¢

C --<- Calculate the actual supply(SPLY) and display the code
C --<-- numsber (SRGN(1)) and the name (NAM1) of
€ ---- and the supply (SPLY(I) from this surplus region.
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NDOOO

SPLY(I) = SPLY(1) * 1000.0
WRITE CFD,710) SRGN(CI), ¢ NAMI(I,L), L = 1, 3 ),
1 SPLY(I1)/OPERATION

e=== SURPLUS region ----> by TRUCK =----> DEFICIT regions.
-=-«- COST (=SDTR) is the truck mileage from each surplus to
we«= all the deficit regions.

~ee=s 1f the mileage is grester than 9999 then it is ignored
«=<+ e@lse the cost of hendling and by truck is cslculatad.
«=-- Call the subroutine GENFLO to cslculate the

«=== handling cost (HCST) and truck cost(TCST) of the deficit
eee= pregion.

===« Update the handling cost (SUNH) and the truck Chauling)
=== coat(SUNT). )

=== TLOS and TRID is the loading and unloading costs.

e« T s the amount of grein per shipment (by time).

=e== TT is thoftotnt shipment from this surplus region

==+= to the selected deficit region.

DO 2500 ®» = T, NOOR

L 23 - B

cosT s SOTRCNF,NT)

IF ¢ COST .LE. 22% ) THEN

COST = ¢ 0.96637t + 0.106892 * CasT)

ELSE IF ¢ COST .GT. 225 .and. COST .LE. 245 ) THEN

cosT = ¢ 23.67 + 0.0 * cOST )

ELSE IF ¢ COST .GT. 245 ) THEM

cosT = ¢ 0.68037 + 0.093976 * COST )
ELSE IF ¢ COST .GE. 9999. ) THEN

GoTe 2300

ENDIF

cosT = ¢ COST * TRUCK ) / 100.0

CALL GENFLO ( COST, TLOS, TRID, T, TT, TCST, HCST )
SUMN =. SUNH + NHCST :
SUNT s SUNT + TCST

=== 1f the total shipment (TT) to the selected deficit

=== pegion isllols than O then it is ignored i.e. no

c===- grein is transported to this deficit region else

c=== the name 9f the deficit region (DRGN), amount

=== of grein (T(%)) per shipment by time, total

ceee snipncnttrf), unit cost(COST), total (truck)

==== hauling cost (TCST) and total handling cost for

==-- this deficit region are displayed on the output file, FD.

IF ( TT .LE. 0.0 ) GO TO 2300

WRITE CFD,720) DRGNCM), ( NAM2¢(M,L), L = 1, 3 ),

1 C TCN)/OPERATION, N = 1, NOTF ),
'TT/OPERATION, COST®OPERATION, TCST, HCST

==+=- Update the following totals:
===+ TODD fs total amount grsin demanded by the-daficit regions.
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TGSO is the total shipment by time for each surplus region.
TOPR is the smount of grain produced by the surplus region.
TGRD is the total shipment by time for each deficit region.

TOoDD = TODD + TT
TGSO(CI) s TGSO(I) + TT
TOPR s TOPR + TT
TGRO(W) = TGRD(M)e TT

2300 comtiINuE

SURPLUS region -~--> by RAIL <----> DEFRICIT regions.
The RailL cost (COST) from surplus region to this deficit
region is taested. lf it is greater than 999 then it is
ignored else the rafl cost (COST) is calculated.
Subroutine GENFLO is called to find the total rail
Chauling) cost (RCST) and the totsl handling (RCSR) coat
by reil.

RLOS and RRID is tha railcar lLoading and unloading costs.
R is the amount of grain per shipaent (by time).

RT is tha total amount shipment for this deficit region.
SUMR is the total rsil cost.

SUNN is the total handling cost.

cosT = SDRL(NF, NT)

IF ¢ COST .GE. 999. ) GO TO 2400

cosTt = COST * RAIL /7 100.0

CALL GENFLO ( COST, RLOS, RRID, R, RT, RCST, HCSR )
SUNR = SUMR + RCST

suUMNy - = SUMH + HCSR

It the total shipment for this deficit region(RT) is
less than 0 i.e. no grain is transported to this
deficit region then this ragion is ignored and no
output regarding this region is printed.

IF ¢ RT .LE. 0.0 ) GO TO 2500

Print out the inforamation about this deficit ragion
which receives grain.

DRGN s the nama of the deficit region.

R(N) is the amount of shipment by time(per period).
RT is the total shipment received by this deficit
region.

COST is the unit cost.

RCST is the rail(hauling) cost.

HCSR fs the handling cost.

WRITE (FD,730) DRGN(M), ¢ NAM2(M,L), L = 1, 3 ),

¢ RCN)/OPERATION, N = 1, NOTF ),
RT/OPERATION, COST®OPERATION, RCST, HCSR

Update the following totals:
TO0D is the amount of grain received by the deficit regions.
TGSO is total shipment by time for each surplus region.
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-+« TOPR is the amount of grsin produced by surplus regions.
=== TGRD is total shipment by time for each deficit region.
TODD = TODD + RT
TGSO(C!) s TGSO(L) + RT
TOPR 2 TOPR * RT
TGRO(NW) = TGRO(M) + RT

2400 CONTINUE"
2500 comTINUE

==+ SURPLUS region ~--->TRUCK-----> RIVER region.

e=== Subroutine SERIAL {s used to check that all input dete
ee==s correctly entered.

==== Check that the cost by truck (SRTR) {s not greater than
c=== 999. If it is not, then the cost by truck from » surplus
==« pregion to this river region is found.

=== Subroutine GENFLO is called to celculete the cost of
=== hauling by truck (TCST) and the handling cost (HCST).
eececes SUNR {is the totel handling cost.

ceee SUNRT s the total truck cost.

1007 s IDENCI)

CALL SERIAL ( IDNT, MORE, RIVR, NT )
IF ¢ BT .EQ. 0 ) GO TO 2600

cost = SRTR(NF,1)

IF ¢ COST .LE. 225 ) THEN
COST = ( 0.066374 + 0.104892 * coST)
ELSE IF ¢ COST .GT. 225 .end. COST .LE. 245 ) THEN

cost = ¢ 23.67 + 0.D * COST )

ELSE IF ( COST .GT. 245 ) THEN

cosTt a (¢ 0.68037 + 0.093976 * COST )
ELSE IF ¢ COST .GE. 9999. ) THEN

GOTO 2600

ENDIF

cosT s ( COST * TRUCK) /7 100.0

CALL GENFLO: ¢ COST, TLOS, TRIR, T, TT, TCST, WCST )
sunn = SUNN + HCST
SUNT = SUNT '+ TCST

=== 1f the amount of grain supptied (TT) is less than O
==+ no informetion on that region is outputted, else

=== the name (RIVR(NT)) of the river region, the

===+ amount of grain on each shipment by time(T(N)),

c==- unit cost(COST), total hauling (truck)cost and

=== hendling cost (HCST) is printed on the output file, FO.

IF ( TT .LE. 0.0 ) GO TO 2600
WRITE (FD,740) RIVR(NT), ( NANI(NT,L), L = 1, 3 ),
1 ¢ TCN)/OPERATION, N = 1, NOTF ),
TT/OPERATION, COST*OPERATION, TCST, NHCST
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€ ---- Update TGSO, the total shipment by time
€C --=-- and TOPR, the amount of grain produced by the surplus
€ «--- regions.

TGsSOo(!) s TGSO(1) + TT
TOPR = TOPR + TT

C =-++ Updata TGRR, the total amount of grain shipped to a
C <+« priver region.

00 2350 N = 1, NOTF
TGRR(NT , N)= TGRRC(NT , N) & T(N)
2550 CONTINUE
2600 CONTINUE

€C ~+-+- SURPLUS region ~~<<<> by RAIL <-~-<<--> RIVER regions
€ ---= Check that the cost by rail (COST) is less than 999.
C «~=- 1f it s then find the cost by rail(C0ST) and invoke
€C --=-- suybroutine GENFLO is celculate the hauling (rail)

C ===~ coat(RCST) and the handling cost (HCSR).

€C ===+ R is the amount of grain in each shipment by time.

€C -+~ RT is the amount of grain in total shipaent.

0C 2300 ® = 1, NORE

N7 = B

cosTt = SRRL(NF, NT)

IF ¢ COST .GE. 999. ) GO TG 2700
cosT s COST * RAIL /7 100.0

CALL GENFLO ( COST, RLOS, RRIR, R, RT, RCST, HCSR )

«=-+« [t the amount of grain in total shipment in this river
««=- region is less than 0 i.e. no grain is received then
c-=- it is ignored, else update the total hauling(rail) cost
<=== (SUMR) and the handling cost(SUNH) and output

=< the code number(RIVR(NT)) and the name (NAH3Z(NT,L) of
===+ the river region, the amount of grain in each shipment
===~ by time (R(M)), the total shipment(RT), unit cost(COST),
<<=~ total hauling cost(RCST) and handling cost(HCSR).

OO0 0n 0O

IF ¢ RT .LE. 0.0 ) GO TO 2700

SUMH = SUMN + HCSR

SUMR = SUMR + RCST

WRITE (FD,750) RIVR(NT), ¢ NAMZ(NT,L), L = 1, 3 ),
1 ( R(N)/OPERATION, N = 1, NOTF ),

RT/OPERATION, COSTTOPERATION, RCST, HCSR
C ---- Update the following totals: TGSA(surplus), TOPR(pore).

TGSO(I) a TGSO(1) + RT
TOPR = TOPR + RT

C ---- Update the total shipment (TGRR) to a river region.

DO 2650 N = 1, NOTF
TGRR(NT,N)= TGRR(NT,N) + R(N)
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2650 CONTINUE
2700 CONTINUE
2800 CcCONTINUE

=== SURPLUS REGION --<--> by TRUCK ---=-- > PORT rogibns
=== Check that the cost by truck (COST) is Less than 9999.
==== If it s then find the cost by rsil(C0ST) and invoke
-=-- gubroutine GENFLO is calculate the hauling Ctruck)
==== goOos8t(TCST) and the handling cost (HCST).
=== T:is the amount of grain in eech shipment by tims.
===+ TT is the smount of grain in totesl shipment.
e===- Update the total hauling(truck) cost
~e-= (SUNT) snd the handling cost(SUMHK).

00 3000 » = 1, NOPE

L ) 8 = B

cosT s SPTR(NP,NT)

IF ¢ COST 1Ll. 223 ) THEMN

COST = ¢ 0.066374 + 0.104892 * coOST)

ELSE I[F ( COST .GT. 2235 .snd. COST .LE. 265 ) THEN

casrT = ( 23.67 + 0.0 * coST )

ELSE [F ( COST .GT. 245 ) THEN

casr = ( 0.68037 » 0.093976 * caST )

ELSE IF ¢ COST .GE. 9999. ) THEMN

GATO 2900

ENDIF

caosT = ¢ COST * TRUCK) / 100.0 .

CALL GENPLO ¢ COST, TLOS, TRIP, T, TT, TCST, HCST )

sumt = SUNT + TCST

T = SuNN + HCST
e-== 1f the amount of grain in totsl shipment in this port
«==- region is less then 0 i.e. no grsin is received then
=== {t is ignored, elsa
---- the nsme :(PORT(M)) of the port region, the
*-<-- amount of grain on sach shipment by time(T(N)),
===- unit cost(COST), total hauling (truck)cost (TCST) and
=== Mhandling [cost (HCST) is printed.

IfF ¢ TT .LE. 0.0 ) GO TO 2900
WRITE (FD,760) PORT(M), C NANG(M,L), L = 1, 3 ),

¢ T(N)/OPERATION, N = 1, NQTF ),
TT/OPERATION, COST®OPERATION, TCST, HCST

Updste the following totals: TGSO, and TOPR.

TGSa¢
TOPR

) s TGSO(I) + TT
s TQPR + 17

“«=- Update total ahipment (TGRP) to a port region.

DO 2850 W.= 1, NOTP



TGRP(M,N) = TGRP(M,N) + T(N)
2850 CONTINUE
2900 CONTINUE

€C ===+ SURPLUS region ~-<-+> by RAIL <~~=~-- > PORT regions

€ ---- SPRL stands for the RailL cost from a Surplus region
€ ---- to s Port region.

€C ===+ Check that the cost by rail (COST) is less than 999.
C =~-« 1f it is then find the cost by rail(COST) ond invoke
C -=-- subroutine GENFLO is calculate the hauling (rail)

€C ===- ¢cost(RCST) and the hendling cost (HCSR).

€ <==- R is the smount of grein in each shipment by time.
€C <=== RT i{s the amount of grain in total shipment.

C -=== Update the totsl hasuling(rail) cost

€ =-== (SUNMR) and the handling cost(SUNK).

cost s SPRL(NF,NT)

IF ¢ COST .GE. 999. ) GO To 3000

cosrT s COST * RAIL /7 100.0

CALL GENFLO ¢ COST, RLOS, RRIP, R, RT, RCST, HCSR )
SUNR = SUMR + RCST

sSuUNN = SUNN + HCSR

=== 1f the samount of grefn in total shipmant (RT)

=== {in this port region is lLess than 0 i.e. no grain is

=>*= received then it is ignored, else output

==« the code number (PORT(M)) and the name (NANG(N,L) of
=== the port region, the amount of grain in each shipment
s=<- by time (R(N)), the total shipment(RT), unit cost(COST),
=-=- total hauling cost(RCST) and handling cost(HCSR).

OO0 O0O000O0n

I* ¢ RT .LE. 0.0 ) GO TO 3000

WRITE (FD,770) PORT(N), ( NANG(M,L), L = 1, 3 ),

1 C RCN)/OPERATION, N = 1, NOTF ),
RT/OPERATION, COST*OPERATION, RCST, HCSR

€ ---- \Update the following totals: TGSO(surplus), TOPR(port).

TGSO(I) s TGSO(I) + RT
TOPR = TOPR + RT

€ ---- \Update shipment by time to a port(TGRP).

0O 2950 N = 1, NOTF
TGRP(N,¥8) = TGRP(N,N) + R(N)
2950 CONTINUE
3000 CONTINUE
3900 cCONTINUE
4000 CONTINUE

C --=- VuUrite this heading:
C =-=--< SURPLUS REGION SUPPLY STORAGE STORAGE COST
C ---- on the output file, FO.

WRITE (FD,800)



€C ===+ Qutput the following data:

€ =--- the code number (SRGN), name(NAMNI(I, L),

C =--- the amount of grain produced by this surplus region (SPLY(I)),
C ---- the amount of grafin in storage (SC(I,N)) per

C ---- time period and storage cost (STCT) of each surplus region.

C ===+ AN example of the output:

€C ==--- SURPLUS REGION SUPPLY STORAGE STORAGE COST

€C -~~- 064 ABILENE, TX 5702 6424 2212 0 1646462

€C ==+= [Increment the total amount of storage.

DG 5000 I = 1, moOsSE
WRITE (FD,810) SRGN(CI), ¢ WAMICI,L), L =1, 3 ),

1 SPLYCI)/OPERATION,
2 ¢ SCI,N)/OPERATION, N = 1, NOTP ), STCT(I)
sung = SUNG + STCTCI)
5000 CONTINUE
RETURN
(17}

€ cececcccccccccccsacascncnsccscccccssscancaa cecesscas eccccccccsascsanna
c sssas RELVTR sssss

€C ---- Subroutine RELVTR deels uwith the river regions.

€C ---- 1t finds the cost of transportation from the river

€ ---- regions to selected barge (river) points and peorts.

€C ===~ Truck, rail and barge costs are considered.

SUBROGUTINE RELVTR

DIRENSION T(4), RCH)

CONKON /A1/ NOSR, NGDR, NORE, NOPE, NOFR
CONNKON /A2/ NOTP, NOTF, NDAY(4)

CORNON /B2/ DRGMN(70) /B3/ RIVR(4S)

COKKON /84/ PORT(20)

CONNON /C1/. RDTR(70,70) /C2/ RDRL(70,70)
Conman /C3/ RRBGC70,45) /CS/ RPBG(70,16)
COMMON /D1/ RAIL, TRUCK, BARGE, SHIP, PERIOD, CHOICE
CONNON /F3/ TLOS, RLOS, TLOR, RLOR, BLOR, SLOP
CORNON /F4/ TRID, RRID, TRIR, RRIR, BRIR, TRIP, RARIP, BRIP
CORMON /GO0/ K, OPERATION /G1/ FLOW(S50000)
COHRNGN /GA/ SUNG, SUNT, SUKR, SUKB, SUNS, SURKN
coxnan /G8/ TOPR, TODD, TOFD

CONNON /GC/ TGSO(70), TGRD(70), TGRF(7D)
COMMON /GD/ TGRR(70,4), TGRP(70,4)

CONNGN /RT/ MANI(70,3), MAM2(70,3), NAN3(4S5,3)
CONNON /R2/ NAN&L(20,3), NAKS(25,3)

CONNON /H1/ IDENC70), ALFA(70), BETA(70)
DINENSION IDN1CT0), 1DN2(C10), IDN3(25)
INTEGER UT,U2,U3,uU4,uU8,U9,UF1,FD

€ --<- The layout of the ocutput.

SO0 FORMAT ( 20A4 )
510 FORMAT (¢ 2014 )



520 FORMAT ¢ 10F38.3 )
700 FORMAT (¢ 1H1, 7/, 9%, 18HORIGIN/DESTN MODE, 6X, SHSUPPLY, 14X,

1 16HSHIPMENT BY TIME, 16X, SHTOTAL, 6X, &GHUNIT,
2 X, SHTOTAL, 5X, SB8HHANOLING, /, 39X, 4110, &X,
3 SHSHIPMENT, 5X, 28HCOST -~ HAULING COST COSTS,// )

710 FORMAT ( 7, SX, 1HR, A4, 11X, 3A4, 16X, 4F10.0, / )
720 FORMAT (¢ SX, 1HD, A4, 1X, 3A4, 2Xx, 2HT , 12X, 4F10.0,

1 "F12.0, F10.5, 2F12.0 )

730 FORMAT ( 5X, 18D, A4, 1X, 3A4, 2X, 2HR , 12X, 4F10.0,
1 #12.0, F10.5, 2F12.0 )

740 FORRMAT ( 5X, T1HR, A4, 11X, 3A4, 2X, 208 , 12X, 4F10.0,
1 F12.0, F10.5, 2F12.0 )

7350 FORMAT ¢ SX, THP, A&, 1X, 3A4, 2X, 2HB , 12X, 4F10.0,
1 F12.0, F10.5, 2F12.0 )

===~ Read in the alfas and betas of the deficit regions.
se==- Read in the selected (river) barge shipping
e«  locations(IDENCI)).

READ (U1,520) C ALPACI), BETACI), I = 1, NODR )
READ (U1,500) ¢ IDENCI), I = 1, MNMODR )

==<= Read in the number of barge (river) points(NRES), and
e>== barge (port) points(NPES); and thair respeoctive code
===+ numbers.

==== [IDNI(l) stores the caode numbers of the barge (river)
==== points uhich are N,KV,Chat,Gun,Fl.

==~ IDN2(1) stores the code numbers of the barge (port)
====- points which are NO,N,8,Ch,Port.

READ  (U1,510) NRES, NPES
READ (U1,500) ¢ IOMICI), [ = 1, NRES ), ¢ IDN2CE), I = 1, NPES )

==e- Read in tha TRuck qillnco from the selected barge
==== unloading (shipping)points to each of the deficit region.

READ (U2,520) ¢ RDTR(1,d4), J = 1, NOGDR )

==== RIVER regions ----> by RAIL ----> DEFICIT regions
=== Read in the RailL cost from eech of tha river
===« region to all the deffcit regians.

0O 12060 I = 1, NORE
READ (U3,520) (¢ RBRL(!,J), 4 = 1, NQDR )
1200 conTiNyE

«=<= RIVER regions ~---> by BarGe ----> Barge (RIVER) points
==== Read in the barge cost(per bushel) from each of

=== the river region to all the barge(river) points.

==== NRES is the number of barge(river) points.

---=- @Barge (river) points are N,KV,Chat,Gun,Fl.

00 1300 ! = 1, NORE
READ (U4,520) ( RRBG(I,J), 4 = 1, NRES )
1300 coNTINUE
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RIVER regions ----> by BarGe ----> Barge (PORT) pofints.

Read in the barge cost(per bushel) from each of

the river region to all the barge(port) points. '
NPES is the nuaber of-barge(port) points which
are NO,N;B,Ch,Port.

DO 1400 1 = 1, MORE
READ (U4,320) ¢ RPBG(I,J4), 4 = 1, NPES )

1400 CONTINUE

Read in the number of ports (LAKE) above the L&D 26
their code numbers(IDN3(I)).
Note: might not be uased in this model.

READ (U4,510) LAKE
READ (U4,500) ¢ IDN3(L), I = 1, LAKE )

Print out the heading of the output file i,e,

C ORIGIN/DESTN MODE SUPPLY SHIPNENT TOTAL usir TOTAL HANDLING

c

[ I I I s It B s B I s I 1 ]

1

SHIPNENT COST HAULING COST CcOSTS
URITE (FD,700) ¢ I, I = T, MOTF )

Write out the code number(RIVRCI)), name (NAK3CI,L)) of
the river region, and the smount of grain (TGRR) shipped by
time (per period) to each river region.
NOTF is the number of time factor.
FO is the output file, and formet 700 is used.
"eg R 601 ST.PAUL,W® ©¢ 0 0 O

Do 3000 1 = 1, NORE
URITE (FD,713) RIVR(I), ¢ NANZ(CI, L), L = 1, 3 ),
C TGRRCI,N)/OPERATION, N = 1, NOTF )

NP L | ,

Selected BARGE (river)points-->by TRucK-->DEFICIT regions.
Read in the TRuck mileage from each of the barge
unloudiné paint to all the deficit regions,
1f the cost(COST) is grastar than 9999 then it is
fgnored elae the cost by truck(COST) is celculated.
The COST 'includes BET and ALP.

Subroutine GENFLO is uaed to calculate the hauling
truck cost(TCST) snd the handling cost (HCST).

T is the smount of grain in each shipment by time.
TT is the amount of grein in total shipment.

00 2200 » = 1, NODR

IDNT = IDENCN)

CALL SERIAL ¢ IDNT, NORE, RIVR, NT )
IF ¢ NP .NE. NT ) GO TO 2200

NT = N

casrt s ROTR(1,NT)

IF ¢ COST .GE. 9999. ) GO TO 2200
ALP 8. ALFACNT)
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BET = BETA(NT)

IF ( COST .LE. 225 ) THEN
COST = ( 0.066374 + 0.104892 * COST) .
ELSE IF ¢ COST .GT. 2235 .and. COST .LE. 245 ) THEN

cost s ( 23.67 + 0.0 * COST.)

ELSE IF ¢ COST .GT. 245 ) THEN

cost " s ¢ 0.68037 + 0.093976 * COST )
ELSE IF ¢ COST .GE. 9999. ) THEN

GoTo 2200

ENDIF

cosrt = ¢ COST * TRUCK ) 7/ 100.0

cosT » ( COST ® BET + ALF ) 7 100.0

CALL GENFLO (¢ COST, TLOR, TRID, T, TT, TCST, HCST )
C ---- Check that the amount of grain shipped is more than 0.

C =~-=-- 1If it is, update the total hasuling (truck) cost
C ~-=- (SUNT) snd the hsndling cost(SUMNK).

If ¢ TT .L&. 0.0 ) GO TO 2200

SuUnNT = SUNRT ¢ TCST
SUNRK = SUNK + HCST
C <=~ Write all the informstion about the deficit region
C ~--- uwhich receives grain by truck.
C ~==- DRGN(M) is the code number of the deficit region.
C ==== BANZ(N,L) is the name of the deficit region.
C ===> T(N) is the asmount of grain received per shipment by
€C ---- time. TT is the total shipment for this deficit region.
C ---- COST is the unit cost.
C ---- TCST is the total hauling(TRuck) cost.
€C =-=- HCST is the handling cost. )
WRITE (FD,720) DRGN(MN), ( NANM2(M,L), L = {, 3 ),
1 ¢ TCM)/OPERATION, N = 1, NOTF ),
TT/OPERATION, COST®*OPERATION, TCST, HCST
€C ---- Update the total asmount of grain demanded(T00D) by
C ~--- the deficit regions.
C ---- Update the total amount of grsin shipped (TGRD(NM))
C ===-- to this deficit region.

T000 = TODD + TT
TGRD(M) = TGRO(N) + TT
2200 comTINUE

-~--Selected BARGE (river) points-->by RaiL-->DEFICIT regfions.
=*=- Read in the RaiL cost from each of the barge

=== unloading point to all the deficit regions.

==+ 1f the cost(C0OST) is grester than 999 then it is

c=== fignored else the cost by truck(COoST) is calculated.

c
c
c
c
c
C ===+ The COST includes BET and ALF.

a7
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Subroutine GENFLO is used to calculate the hauling
rail cost(RCST) and the handling cost (HCSR).

R is the amount of grain in each shipment by time.
RT is the amount of grain in total shipment.

00 2300 M*= t, NGDR

NT s N

COSYT - ~ = RORL(NF,NT)

IF ¢ COST .GE. 999. ) GO YO 2300
cost = COST * RALL /7 100.0

CALL GENFLO ¢ COST, RLOR, RRIDO, R, RT, RCST, HCSR )

Check that the amcunt of grain shippad is mors than 0.
It it is, updete the total hauling (rail) cost
(SUNR) and the handling cost(SUNNK).

IF ¢ RT .LE. 0.0 ) GO TO 2300
SUNR = SUNR ¢ RCST
sSuUnNe s SUNN » HCSR

Urits all the informstion sbout the dsficit region
uwhich recefved grain by rait.

ORGU(N) s the code number of the deficit region.
BARZ(N,L) fa the neme of the deficit region.

R(8) is the amount of grain receivad per shipment by
time. RT is the totsl shipment for this deficit region.
COST is the unit cost. )

RCST is the total heuling(TRuck) cost.

RCSR is the handling cost.

WRITE (F0,730) DRGNC(M), C NAN2(M,L), L = 1, 3 ),
¢ R(N)/OPERATION, N = 1, NOTF ),
' RT/OPERATION, COST*OPERATION, RCST, HCSR

Update the total smount of grain demanded(T0DD) by
the deticit regions.

Update the total smount of grain shipped (TGRO(N))
to this detifcit region.

70060 = TO0D + RT
TGRO(N) s TGRD(N) * RT

2300 coNTINUE

Selected BARGE (river)points-->by B8arGE-->RIVER regions.
Read {n the BarSe cost from each of the barge
untoading psint to all the river regfons.

It the cost(COST) s greater then 999 then it is
ignored else the coat by barge(CO0ST) is calculeted.
The COST includes BET and ALF.

Subroutine GENFLO is used to calculete the hauling
barge cost(8CST) and the handling cost (HCSB).

T is the amecunt of grain in each shipment by time.
TT is ths amount of grain in total shipment.

Do 2500 ¥ =i 1, NRES
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IDNT
CALL
IF ¢
IF ¢
cosT
IF ¢
cosT
CALL

= [DN1ICW)
SERIAL ( IDNT, NORE, RIVR,
NT .EQ. NF ) GO TO 2500
NT .EQ. 0 ) GO TO 2500
= RRBG(NF,N)
COST<.GE. 999. ) GO TO 2500
= COST * BARGE
GENFLO ¢ CosT, BLOR,

NT )

BRIR, T, TT, BCST, HCSB )
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€C ==--- Check that the amount of grain shipped is more than 0.
C -===- 1f it is, update the total hauling (barge) cost
€C =~~== (SUNB) and the handling cost(SUMH).

IF ( TT .LE. 0.0 ) GO TO 2500

SUMNB = SUNBG + BCST

SUnN = SUNB + KCSS
€C ==« Write all the information about the river regfon
€C =-=--- which received grain by rail.
€C ===~ RIVR(NT) is the code number of the deficit region.
C ===~ NAN3Z(NT,L) is the name of the deficit region.
€ ==<= T(M) is the amount of grain received per shipment by
C ~=== time.
€ === TT is the total shipment for this river region.
€C ==-==- COST is the unit cost.
C --=- BCST is the total hauling(TRuck) cost.
C ===- HCSB is the handling cost.

WRITE (FD,740) RIVRCNT), ( NAN3CNT,L), L = 1, 3 ),

1 - ( TCN)/OPERATION, N = 1, NOTF ),
TT/OPERATION, COSTTOPERATION, BCST, HCSS

€C ---- Update the total smount of grain shippad(TGRR(NT, N))
€C ===~ a river region.

00 2450 ¥ = 1, NOTF
TGRR(NT,N)= TGRRCNT, N) + T(N)
2450 CONMTINUE
2500 CONTINUE

C ----Selected BARGE (port)points-->by BarGE-->RIVER regions.
c Read in the BarGe cost from each of the barge

c unloading point to all the river regions.

1t the cost(COST) is greater than 999 then it is
ignored else the cost by barge(COST) is calculated.
Subroutine GENFLO is used to calculate the hauling
berge cost(BCST) and the handling cost (HCSB).

R is the smount of grain in each shipment by time.

RT ia the smount of grain in total shipaent.

o000 00

DO 2800 M = 1, NPES

IONT s [DN2(M)

CALL SERIAL ( IDNT, NOPE, PORT,
IF ( NT .EQ. 0 ) GO TO 2800
cosT = RPBGCNEF,N)

NT )



IF ¢ COST .GE. 999. ) GO TO 2800
cosT = COST * BARGE
CALL GENFLO ¢ COST, 8LOR, BRIP, R, RT, BCST, HCSB )

e=== Check that the amount of grain shipped(RT) is more than 0. -
===« 1¢ it iS, update the total hauling (barge) cost
===~ (SUNB) and the hendling cost(SUNH).

IfF ¢ RT. LE. 0.0 ) GO TO 2800
SUNS s SUNB ¢ BCST
SUNN s SUNK ¢ HCSS

~==« UWrite sll the informetion sbout the port region

===+ which received grein by berge.

=== PORT(MT) is the code number of the port region.

sees  NANL(NT,L) is the neme of the port region.

cees R(N) is the emount of grein received per shipment by
cces time.

== RT is the totel shipment for this port region.

e« (COST is the unit cost.

~ee« BCST is the total heul ing(BARGE) cost.

wess RCSP is the hendling cost.

oo OOMDODON

WRITE (FD,730) PORT(NT), ¢ NANG(NT,L), L = 1, 3 ),
1 ¢ RC¥)/OPERATION, N = 1, NOTF ),
RT/OPERATION, COSTTOPERATION, BCST, HCSB

===~ Update the total amount of grain shipped(TGRP(NT,N)) to
C -=--- @& port region.

00 2750 8 = 1, NOTF
TGRPCNT N)= TGRP(NT,N) + R(N)
2750 cCoNTINUE

2800 CONTINUE

2900 comTINUE

3000 conNTINUE
RETURN
END

sssss PELVTR sssss
=== Subroutine PELVTR deals with the port regions.
=== It finds the cost of transportation from the port
--=- regians to selected berge (port) points and river.
==== Truck, reil end barge costs ere considered.

OO0 6060O~0Nn

SUSROUTINE PELVTR

DIMENSION  T(4)

CONMON /A1/ NOSR, NODR, NORE, NOPE, NOFR

COMMON /A2/ NOTP, NOTF, NDAY(4)

COMMON /B4/ PORT(20) /85/ FRGN(25)

COMNON /C3/ PFSP(70,45)

CONMON /D1/ RAIL, TRUCK, BARGE, SHIP, PERIOD, CHOICE
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COMMON /F3/ TLOS, RLOS, TLOR, RLOR, BLOR, SLOP
COMMON /F&/ TRID, RRIOD, TRIR, RRIR, BRIR, TRIP, RRIP, BRIP
COMMON /GO/ K, OPERATION /G1/ FLOW(50000)

COMMON /GA/ SUMG, SUNT, SUMR, SUMB, SUMS, SUMH

COMMON /GB/ TOPR, TOOD, TOFD

comMoN /GC/ TGSO(70), TGRD(70), TGRF(70)

CONNON /GB/ TGRR(70,4), TGRP(70,4)

COMNON /R1/ NMAN1C70,3), NAM2(70,3), NAM3(4S5,3)

CONNON /R2/ NAN&L(20,3), NANS(25,3)

DINENSION  I1DN3(16)

INTEGER U1,U2,U3,U6,U8,U9,UF1,FD

C ===+ The tayout of the output file, FO.

500 FORNAT (¢ 20A4 )

510 FORNAT (¢ 2014 )

520 FORNAT ( 10F8.3 )

700 FORNAT ¢ 1M1, //, 9%, 18HORIGIN/OESTN MODE, 6X, SHSUPPLY, 14X,
1 16HSAIPNENT BY TIME, 16X, SHTOTAL, 6X, &LHUNIT,
e 7X, SuTOTAL, SX, SHHANDLING, /, 39X, 4110, 4X,
3 SHSNIPNENT, 35X, 28KHCOST HAULING COST costs,/7 )

710 FORNMAT ¢ /, S5X, 4P, A4, 1X, 3A4, 16X, 4F10.0, /7 )
720 FORNAT ¢ SX, THF, A&, X, 3A4, 2X, 248 , 12X, &Fl10.0,

1 ¢12.0, F10.5, 2F12.0 )

€ =--- Read in the alfas and bataas of the daficit regions.
€C ---- Read in the selected (port) barge shipping
€C ---- locations(IDENCI)).

READ -- (U1,520) ( ALFACI), BETACI), I = 1, NOOR )

READ (U1,500) ¢ IDENCI), I = 1, NOOR )
€C ---- PORT regions ----> by shIP-----> FOREIGN regions
€ ---- Read in.the ship rate (PFSP(I,J)) from each port to
C =-===- all the foreign regions.

00 1100 t = 1, NOPE
READ (U4,520) (¢ PFSP(I,d), &4 = 1, NOFR )
1100 cConNTINUE

€ ---- Resd in ths number of ports (LAKE) in the Great Lakes
€C --<- for export snd their code numbers(ION3(1)).

READ (U4,510) LAKE
READ (U4,500) ¢ IDN3(CL1), 1 = 1, LAKE )

€C ---- Print out tha haading of thas output file i,s,
C ORIGIN/DESTN MODE SUPPLY SNIPMENT TOTAL UNIT TOTAL HANDLING
c SHIPMENT COST HAULING COST COSTS

WRITE (FD,700) ¢ I, I = 1, NOTF )

€ ---- Print out ths code number (PORT(!) and the name (NAN&LCI,L))
€ ---- of the port togather. with the total grain shipmant by time
€ ---- from each port region.
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00 2000t = 1, NOPE

NF = 1

WRITE (FD,.710) PORT(I), ¢ NAM&CI, L), L =1, 3 ),
-~ ( TGRPCI,N)/OPERATION, N = 1, NOTF )

-

PORT regions ---> by ShiP ----> FOREIGN regions.
fRead In the ship rate from each of the port region
to ell the foreign regions.

1f the cost(COST) is greeter thsn 999 then it Is
fgnored else the cost by trueck(COST) is calculsted.
Subroutine GENFLO is used to calculste the hasuling
shipping cost(SCST) and the hsndling cost (HCSS).

T {s the smount of grein in esch shipment by time.
TT is the smount of grein in totsl shipment.

SLOP is the ship loading cost.

SNIP s the fector for ship rate and con be sltered (see F1.CRN).

00 13060 W = 1, NOFR

L)) s K

cost s PFSPCNP, NT)

IF ¢ COST .GE. 999. ) GO TG 1300
cosT s COST * SKHIP

CALL GENFLO ¢ COST, SLOP, 0.0, T, TT, SCST, HCSS )

Check that the amount of grsin shipped(TT) is more thsn 0.
I1# it is, update the totsl hauling (ship) cost
(SUNB) snd the handling cost(SUNK).

IF ¢ TT .LE. 6.0 ) GO TG 1300
SUNS s SUNS + SCST
sunn =- SUNH + HCSS -

drite sll the informetion about the foreign region
which received grain by ship. y
FRGN(NT)is the code number of the foreign region.
NANSCNT,L) s the name of the foreign region.

TC(N) §s the amount of grein received per shipment by
time.

TT is the toteal shipment for this river region.

COST is the unit cost.

SCST s the totel hsuling (SHIP) cost.

HCSS is the handling cost.

WRITE (FD,720) FRGUCNT), ¢ NANSCNT,L), L = 1, 3 ),
¢ TC(N)/OPERATION, N = 1, NOTF ),
TT/OPERATION, COST*OPERATION, SCST, HCSS

Updste tﬁo total amount of grain shipped (TOFD) to sll
foreign regions snd the amount shipped (TGRF(NT,N)) to
this psrticulsr foreign region.

TOFD = TOFD ¢ TT
TGRFC(NT) = TGRF(NT) + TT
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1300 CONTINUE

2000 CONTINUE
RETURN
END

sssss DENAND sssss

SUBROUTINE DEMAND ¢ LEXP )

DINENSION ACS)

CONNON /A1/ NOSR, NODR, NORE, MOPE, NOFR

CONNON /A2/ MOTP, NOTF, NDAY(S)

CONMNON /B1/ SRGN(70) /82/ DRGN(70) /B3/ RIVR(4S)

CONNON /B4/ PORT(20) /85/ FRGN(25)

COMNON /E2/ DDND(70) /E3/ FOND(25,4)

CONNON /F3/ TLOS, RLOS, TLOR, RLDR, BLOR, SLOP

COMMON /F&/ TRID, RRID, TRIR, RRIR, BRIR, TRIP, RRIP, BRIP

COMNON /G0/ K, OPERATION /G1/ FLOW(S0000)

CONMON /GA/ SUNG, SUNT, SUNR, SUNB, SUNS, SUNN

COMNON /GB/ TOPR, TODD, TOPFD

CONNON /GC/ TGSO(70), TGRD(70), TGRF(70)

CONMOMN /GD/ TGRR(70,4), TGRP(70,4)

CONMON /R1/ NANI(70,3), NAN2(70,3), NAN3(LS,3) :
CONNOMN /R2/ NAMG(20,3), NANS(25,3) .
INTEGER FLOW

INTEGER UT,U2,U3,U4,U8,U9,UPF1,FD

===~ The layout of the output.

520 FORNMAT (¢ 10F8.3 ) :

700 FORMAT ¢ 1H1, //, 52X, 14HDEMAND BY TIME, 17X, SHTOTAL,
1 /, 39%, 4110, 2X, S8HSHIPHENT, / )

720 PORMAT ¢ SX, 1HD, A&, 1X, 3A4, 16X, 4F10.0, F12.0 )

730 FORMAT (¢ SX, 1HP, A&, 1X, 346, 16X, 6F10.0, F12.0 )

==<- Check that the number of deficit regions ore greeter than 0.
==+- If it is then read in the demand of each of the deficit
=== pregion (ODNDC!)).

IF ( MODR .LE. 0 ) GO TO 1400
READ (US,520) ¢ ODND(CI), I = 1, NODR )

=== Print out the heading : DEMAND BY TINE TOTAL SHIPMENT
WRITE (FPD,700) ¢ I, I = 1, NOTPF )

=== FPFind the demand by time of each deficit region ACN).
00 1300 !
DO 1200
K

ACN)
1200 CONTINUE

1, NODR
1, NOTF
K+ 1

FLOW(K)
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C =--=-=- 4Write out the code number (DRGN(I)) and name (NAM2(I,L))
C ---- of each doficit region and thoir demand by time CA(CN)).
K = K + 1
A(S) = FLOW(CK)
WRITE (FD,720) DRGN(CI), ¢ NAM2(I,L), L = 1, 3 ),
1 CACN)/OPERATION, N = 1, S )

1300 CoNTINUE

€ <~=- Check that the number of foreign regions is grester than 0.
€ =~=-=- 1f it is then resd tn the demand by time of esch foreign
€ ~=== region FONDB(I, N)).

1400 IF ¢ NOFR .LE. O ) RETURN

0C 1500 1 = T, NOFR

READ (US,320) ¢ FPOND(CI, N), B = 1, NOTF )
1500 cosTINuE

€ ===- Find the demand by time of each foreign rogion A(N).

DO 1700 & = T, NOFR
DG 1600 ® = 1, NOT?F
K = K+ 1
ACB) = PLOW(CK)
1600 CouTINUE
C ---- Write out the code number (FRGN(I)) and name (NANS(I,L))
C ---- of each foreign region and their demand by time (A(N)). )
[ 4 s K + 1
ACS) s PFLOW(K) -
URITE (FD,730) FRGNCLI), ¢ NANSCI,L), L = 1, 3 ),
1 CACN) /JOPERATION, N = 1, 5 )
1700 CONTINUE
RETURN
END
c L I R I R R R R
(4 ssses SERIAL snssSs
€ =<<- This subroutine is used to check that the dats inputted
C ===+ {8 correct.

SUBROUTINE SERIAL ¢ IDNT, NOSR, SRGN, NF )
DINENSION ' SRGN(NOSR)

INTEGER SRGN
DATA - NINE/C 999y

600 FORMNAT ¢ 5x, 77777 ERROR IN DATA. ', A4, ‘IS NISSING' )
NF = 0

00 1100 I = 1, NOSR
IF ¢ IDNT .EQ. SRGN(I) ) GO TO 1200
1100 COMTINUE
IF ¢ IDNT .NE. NIME ) WRITE (FD,600) IDNT
RETURN '
1200 wF s ]



RETURN
END

c . ssass GENFLO ==sa=
C ---- Calculate the amount of grain flow per time period,
C ---- total hauling cost(TCST) and handling cost (HCST).

SUBROUTINE GENFLO ¢ COST, COUT, CRIN, A, AT, TCST, HCST )
DIMENSION ACS)

CONNON /A2/ NOTP, MOTF, NDAY(4)

COMNON /GO/ K, OPERATION /G1/ FLOUW(S50000)

INTEGER FLOW

AT = 0.0

TCST = 0.0

HCST = 0.0

00 1100 8 = 1, NOTF

K = K+ 1
ACR) = PLOWCK)
AT = AT + A(N)

1100 CONTINUE

C ---- To tind the total hauling cost(TCST) e.g, for Abilene,
C ==~ TCST = 5246%0.20052*1000

TCST = AT ®* COST * 1000.0

==== COUT and CRIN are the loading and unloading costs.
C -~~~ The handling cost, for Abilene,
C ===« HCST = 5246 * (6.47 + 6.59) * 10

HCST = AT ® ¢ COUT + CRIN ) * 10.00
RETURN
END
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c E1.CRN

c Note : ~

c (1) Do not use this file to run the program.

c This is a documented version of the actual file used.

c (2) The letter C at the beginning of a sentence implies that it is a
c comment or an explanation. Lines beginning with & C are not be

c presence in the asctusl file used.

c (3) Explanation appears before the actuel code.

c (4) Any new changes made must be in the same position as the old entry.
c (5) 1f the entries on & line does not excoed the 80th coluan,

c insert @ digit zerc, 0, on the 80th column.

c (6) The formst used for codes in the model is :

c & fielde 1.0. ®ccc where c is a digit or e Letter,

c €.8. ®601 where * is @& space.

c Explanation for fl.crn.
c This is the first tile which gives the overall detail of the model.

c The explanation for each Line of fl.crn is given below.

c This line shous the titlie heading used in the output file,

c tile06_2.crn.

c file06_2.crn is used to display the intermediate results. ”
c If & new title is to be needed, change this sentence.

CORN SHIPMENT PROBLEN, BAIE COMEAU ADDED - FULLER, GRANT, TEN, FELLIN o

c This line shows the pumber of regions involved in this model.

c If there were any changes in the number of regions, the corresponding
c number must be changed.

c e.g. if the number of surplua regions were incressed to 39 then change 58
c to 39,

c There are limitazions on the number of regions that are allowed in

c this program :

c Raximum number of surplus regions allowed = 70

c Naximum number of deficit regions allowed = 70

c - Reximum number of river regions allowed = 43

c Haximum number of port regions allowed = 20

c Nasximum number of foreign regions allewed = 23

c In this model, the

c Number of surplys regions = 38

c Number of deficit regions = 56

c Number ef civer regions = 43

c Number eof port regions = 20
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c Number of foreign regions = 25
c The format used is :

c 4 fields i.a., **dd where d is a digit.
c e.9. *"*58 where * is a space.

58 56 43 20 25 0
c-......o.o-...-o-....o...---.-...o-..-..-...o...c-o.....-o.- ----- Peeweccsaeccace
¢ This Line shows the pumber qof periods, days pec period in this
c model. There sre 3 periods per year.

c The nuasber of days in each period :

¢ nusber of days in the 1st peried = 121

c number of days in the 2nd period o 121

c nusber of days in the 3rd period » 12%

c 1t the number of perifods were diffarent, olter 3 to the new number and
c sdd the number of deys in the new period.

c The format used for the number of days is :

c 4 fields 1.e. *"ddd where d is a digit.

(4 e.g. *121 wvhere * isc & spece.

3 121 121 123 0
c----..cc-....---.oo..-.o.o.-..--o.-o.--.-o....------ ---------------------- _-p'-.-
c These Lines show the godes used for the 5§ sycrplus regions in this
c model .

c For example, 111 is the code number for Alexandria LA, and

(-4 085S is the code number for Ames, IA

c If there were any changes in the number of surplus regions,

c the code of the new surplus region would be added to the end of the list.
c If there were 8 deleotion, then the code involved would be deleted from

c this List. ’

111 085 139 068 163 015 024 162 154 351 032 092 153 094 144 083 131 084 130 121
134 164 141 132 046 034 142 113 172 035 138 033 123 073 082 093 021 135 037 088

089 137 099 143 087 391 076 096 074 O06A 081 152 122 291 145 151 045 075 0
C e cc e ernersarareeenenereaseeotaersortecacconseccacsrsseccanscanccacassesssacecnas
c These Lines show the godes for the 54 deficit regiong in this model.

c For example, 064 is the code number for Abilene TX, and

c 213 is the code number for Albany GA.

c If there were any changes in the number of deficit regions, the code of
c the new deficit region would be sdded to the end of the list.

c I1f there were & deletion, then the code invelved would be deleted from
c this List.

064 213 061 211 707 301 052 071 351 098 086 261 251 231 391 06M 051 101 201 191
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050 192 102 171;342 047 161 181 097 281 140 183 715 282 104 062 054 212 202 182

053 713 242 411/302 042 381 311 221 103 401 066 292 241 222 133 0
Cereecccccccccas Foeeavnevscasnas LRI I I R R R R R R R R R R R R R N eyt
c These lines show the godes for the 43 river barge ports inm this
c model. .

c For cxolplo, 601 is the code number for St Pasul MM and

c 602 {s tha code number for Winona NN,

c 1¢ thcrc;uoro any changas iIn the nuaber of river barge ports,

c the code of the new river port would be added to the end of the list.
c It there were o deletion, then the code involved would be deleted from
c this List.

601 602 403 606:605 406 607 6083 609 610 611 612 613 614 615 616 617 618 619 620
621 622 623 624 625 626 427 628 629 630 631 632 633 634 635 636 637 638 639 640

641 642 643 0
c...............‘......‘........................-..‘-.....‘.Q.----..l..........
c This line shows the godes for the 20 ports in this model.

c for exesmple, 701 is the code number for Mobile, AL and

c 702 is the code number for New Orlesns LA.

c If thorc:uorc @ change in the number of port regions, the code of

c the new port would be added to the end of the list.

c If there were & deletion, then the code involved wauld be deleted trom
c

this Lliat.

701 702 703 704:70S 706 707 708 709 710 711 712 713 714 715 716 717 718 719 720

c Thesa lines godesg for the 25 foreign reaiong in this model.

c For exsmple, 801 is the code number for Scendinavia

c ’ 802 is the code number for H.C. Europe.

c If there'were any changes in the nuaber of foreign regions, the code of
c the new foreign region would be added to the end of the List. Make sure
c that tho[nulbor of regions does not exceed the maximuam number allowed

c in this region. The maximum number of foreign regions is 25.

c If there 'uere @ deletion, then the code involved would be deleted from
c this list.

801 802 303 304 '805 306 807 808 809 810 311 812 813 814 815 816 817 818 819 820
821 822 823 824 ‘825 0

This liné shows the logding costs by truck, rail and

barge (cents/bushel) in this model.

I1f there uwere any changes in the loading costs, then alter the
corresponding loeding cost.
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c Truck Load Country Elevation = 10.422

c Rail Loasd Country Elevation = 10.368

c “Truck Load River Location = 8.940

c Rail Load River Location = 9.330

c Barge Load River Location = 7.758

¢ Ship Load Port Location s 5,660

¢ The formet used is :

¢ 8 fields i.e. dddd.ddd where d is & digit.

¢ I¢f there is no digit in front of the number, then add spaces.
¢ ¢.8. 10.422 becomes **10.422 where * is a speace.

10.622 10.368 8.940 9.330 7.758 5.660 0
c----....--....-......-.....-.-...................-.-.....-.........--... ------
¢ This Line shows the ynloading cogsts by truck, rail and barge
c Ccents/bushel) in this model.

c If there were eny changes in the unloeding cost, then change the
¢ affected cost.

c River Unlosd Truck Surplus = §8.520

c River Unloed Reil Surplus = 6.776

c. River load Truck Deficit = 6.450

c River load Rail Deficit = 6.318

c River Unload Barge = 11,076

c Port Unload Truck s §.763

c Port Unload Rail = 4.082 .-
c Port Unloced Barge = 8.097

¢ The formet used is :

c 8 fields i.e. dddd.ddd where d is a digit.

c If there is no digit in front of the number, then add spaces.

c e.g. 8.520 becomes ***8.520 where * is a space.

8.520 6.774 6.4350 6.318 11.076 6.763 6.082 8.097 0
c---......-..-...-....-------.-.----...---.---ooo---------.o----.--. ------- ceeee
c The quantity of gtorage available in each surplus region.

c [t a new surplus region were added, then add one value to the end of
c the list.

c If there were deletion, then erase one from this list.

¢ The formet used is :

c 8 fields i.e. dddddd.d where d is & digit.

c e.g. 999999.9

999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999 .9
999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9
999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9
999999.9999999.9999999.9999999.9999999,.9999999.9999999.9999999.9999999.9999999.9
999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9
999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9 0



Crevccvcccnccvncsvnccacoancnannsnenen

Cececcececcccccccccccccsmcrcnscscccacssscncccecaccccccnccsancnnsss

Creccrccccacccncracnccncancacnccaccnscsrcacncscsccccsscaaccanosseneee

c
c
¢
¢
c
e
e
(4
c
¢
c
c
¢
c
¢
11.566
c
c
c
c
¢
c
c
c
c
1.000
¢
e
5.830
6.440
7.060
6.486
6.434
6.634
6.839
5.165
6.4364
6.486
6.791

The grain storage cost, rajl, truck, barge, and ship adjustment
factors are as follows:

storage cost factor (cents/bushal/yesr) = 11.566
rafl cost multiplier
truck mitesge multiplier
berge cost multiplier
ship rate sultiplier
period blocked

1.000
1.000
1.000
t.000
1.000

The 1ot period is blocked in the regions in the Lakes.
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I1f there {9 & need to test the effect of on incresse or o decrease in
cost of o type of transport, then alter the value of the multiplier.

The formet used is

8 fields i.¢. dddd.ddd where d is o digit.

If there is no digit in front of the number,

¢.89. 1.000 becomes ***1,000 where ®* is o space.

1.000

1.000

1.000

1.000

1.000

Sonversion factor and ghoice of measyrement

The conversion fsctor

Choica of measurement
Conversion factor for

short ton is 2000/

and for metric ton is 2204/56 = 39.357

Chofce of measurement
1.000 is for bushel

1.000

Alphas and betas associated uith each surplus region and represent

2.000 is for short ton
3.000 is for metric ton

= 1.000
= 1.000

56 = 35.714

can be one of these:

then add spaces.

truck cost intercept and per unit costs. (currently not being used).

0.193
0.207
0.224
0.208
6.207
" 6.207

0.215 -

0.182

0.207

0.214°

5.654
6.327
7.246
7.053
7.05S8
6.333
6.486
7.055
6.486
6.597
6.339

0.191
0.205%
0.233
0.224
0.223
0.206
0.208
0.224
0.208
6.210
0.205

6.486
6.406
6.597
6.486
6.508
6.460
6.339
6.486
6.791
6.792
6.434

6.208
0.207
6.210
G.208
6.208
6.207

0.208
6.214
6.214
6.207

6.066
6.597
7.246
7.0558
6.339
6.339
5.830
6.486
5.589
6.597
6.434

0.210
0.233
0.224
6.203
0.205
0.195
0.208
0.190
0.210
6.207

6.406
6.339
6.434
6.406
6.460
5.654
7.246
7.246
7.246
6.595
7.055

6.207
6.205
0.207
0.207
0.207
0.191
0.233
0.233
0.233
0.210
0.224



o000 n (1]

[ 2 1 )

7.055

999 604
608 999
606 616

5.654
6.791
6.839
6.177
5.659
5.659
6.248
5.654
5.654
5.659
5.589
5.589
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0.224 7.05S 0.224 6.508 0.208 . o
These lines show the codeg for barge shipping ports, with each

code number (barge losding port) sssocisted with a surplus region from
it receives grain.

I1f there were any changes in the number of surplus regions, then there
must be an sassocisted addition or deletion of the code representing the
barge loading point for thst surplus region.

Adding » surplus region means that the code of the barge lLoading port
tinked to the surplus region must be included at the end of the list.

A deletion means that the code of the barge losding port linked to the
surplus region must be removed.

I1f the surplus region is not Linked with a barge Loading point then its
code number is 999. 999 means that the route from the surplus region to
the berge loading port is not fessible. Thus there is no lLink betwaan
the 2 regions.

e,9, the 1st entry is the 1st surplus region, Alexandris. It is not Linked

teo any barge loading region. So 999 is used to indicate that Alexandria is
not linked to any barge loading port. ’

e.g, the 2nd entry indicates that the 2nd surplus region, Ames IA (085)
is lLinked to the barge lLoading port, Dubuque (604).

615 431 618 602 609 999 618 410 609 612 618 613 619 603 605 610 615 602
618 616 630 611 619 999 419 411 608 611 604 602 603 607 609 621 609 611
621 620 611 999 602 608 601 631 609 618 602 999 620 618 613 609 0

Alphas and betas sssociated with each deficit region and truck cost
ifntercept and per unit cost. (currently not used).

0.1914 5.866 0.195 5.830 0.195 5.654 0.191 6.626 0.211
0.214 6.188 0.202 7.246 0.233 6.350 0.206 6.514 0.209
0.215% 6.350 0.212 5.654 0.191 5.165 0.182 6.177 0.202
0.202 6.842 g.215 6.508 0.208 6.406 0.207 7.246 0.233
g.191 5.866 0.19% 6.425 0.207 6.200 0.202 6.327 0.205
0.191 6.066 0.200 6.200 0.202 6.350 0.212 7.231 0.223
0.203 6.165 0.201 6.626 0.211 6.508 0.208 6.079 0.200
0.191 6.840 0.215 6.339 0.215 6.626 0.211 6.350 0.212
0.191 6.350 0.212 6.508 0.208 5.675 0.192 6.486 0.208
0.191 6.042 0.199 5.936 0.197 6.353 0.206 6.626 0.211
0.190 6.275 0.204 5.654 0.191 6.353 0.206 6.626 0.211
0.190 0
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These lines show the codes for barge shipping ports with each code

number (barge unloading port) associated with a deficit region to which

it send® grain.

For example, the 13t deficit region, Abilene, TX (064) is Linked to no
other barge region.
the 19th deficit region, Gadsden Al (201) is Linked to
Gunterville, Al (628).

OO0 nND0OOn
t

1f there were any changes. in the number of deficit regions, then there
must be associated addition or deletion of the code representing the
berge-unloading point for that deficit deficit region.

Adding ® deficit region means that the code of the barge-unloading port
linked to the deficit region must be included at the end of the list.

OO0

(1)

A doletion means thet the code of the berge-unloading port linked to
. the deficit region must be removed. ’

0

999 999 999 999 999 999 999 999 999 999 999 999 999 999 999 999 999 999 428 999
999 999 999 625 999 999 999 999 999 999 999 626 999 999 999 999 999 427 628 625

999 99¢ 626 999 999 999 999 999 628 999 999 999 999 626 628 999 0

c--..........................-.oo-...---......-.--.--...-..-----.---.. ---------
L The pusber of shipping pointa in this model.

¢ Number of barge receiving points = §

c Number of ports which receive from berge = §

5 5 .0
co--....o.....o.....................-.............----...---..---..- -----------
¢ The godes for the 3 barae recefving pgints in this model:

c 635 NASHVILLE, ™
e 626 KNOXVILLE, ™
e 627 CNATANOCOGA, ™
e 6?8 GUNTERSVILLE, AL
e 629 FLORENCE, AL
c and the godes for she 5 porta which receive from barge sre:
c 702 NEYV ORLEANS, LA
c 701 NOBILE, AL
e 703 GALVESTON, ™
e 710 culcago, IL
c 713 PORTLAND, OR

625 626 627 628 629 702 701 703 710 713 0

Crreecvncecvncaacocccoecsvroncsccscncosonancacnassassnensas evcoceo emocnns @evesvcavcecssee
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c EQ.CRN

c This file stores all the truck mileages in this model.

c F2.CRN Ts the 2nd file in this model.

c In this model, four sets of truck mileages must be estimated.

c This includes

c (1) miles from each surplus region to each deficit region

c (2) miles from each surplus regiomr to a barge-losding river location
c (3) miles from each surplus region to each port location

4 (4) miles from each deficit region to a barge-unloading location.

c Diagrammatically,

c 3

c eccccssccccscccmarsomanns ceecee sceecccss> port

c -

c |

c | t2)

c surplus regions <----<> river barge

e | loeding regions

c |

c | port barge %)

c | unloading regionsg <¢-<+cecceac.. deficit regions
c |

c |

c v 1)

c *cessecccsscccscecccsnntsnccancacnnas seecccscccccens+> deficit regions
c & zero '0' must be inserted on the 8Cth column on each line. -
c The letter 'C' at the start of 2 statement is an explanation or

c & comment. It is not in the actual file used in the programs. _
c The format used is :

c 8 fields i.e. dddd.ddd where d¢ is a digit.

c If there is no digit in front of the number, then add spaces.

c e.g, 100.443 becomes *100.443 where * is a space.
Cececcecccccscnccncceescncccsnscnvenensannnsacsscsancessasnnacnsaacsnaesanannascnas
¢ Eirsg part

c (1) Each surplus region is linked to each of the deficit regions.

c In this model there are 58 surplus regions and 56 deficit regions.
c surplus region 1 sescecececc==> deficit region 1

c cvesececcsc-> deficit region 2

c .

c - .

c esccecesceco>» deficit region 56

c surplus region 2 2 ~--cccce-. > deficit region 1

c esaesceceeca. > deficit region 2

c .

c .

c cecceceeccc->» deficit region 56
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c .

c o

[ - -

5 surplus region 58 <---------> deficit region 1
c  eesceccess > deficit region 2
¢ .

c -

4 semnscccce> deficit region 36

Ceomecnnmcccoccncscnccrcscencococoanannasmacanaecensoosesnsensnmaneancoaseacnssnnnes

€ sSecond parg
c (2) Eech surplus region is linked to & corresponding river barge-loading
¢ locetion. :
c surplus region 1 s=oesecece=-> corresponding river barge losding region
c surplus region 2 eeecee=-<-> corresponding river barge losding region
c -
c .
c surplus region 58 ----<-----> corresponding river bsrge loading region
c...........‘........‘.......-.........-.-.................--.-..-..-.-...-...-
¢ Ihird part -t
c ¢3) Caech surplus region is linked to ell the port tocations for export.
¢ There are 20 ports in this model. T
(4 surplus Foglon 1 @eecsce-c«=> part region 1 for export
c eecece=-c-> port region 2 for export
c L]
c -
¢ ecee-ce-e--=> port region 20 for export
c- surplus rigion 2 e@ececcc=c-> port region 1 for export
¢ . ee~eceece-=> port region 2 for export
c -
c L]
c see=eccecc=> port region 20 for export
i
c -
c. .
¢ .
c surplus region 58 <<<<-----<> port region 1 for export
(4 e=ece~-~<+> port region 2 for export
c L]
¢ .
c essscacsss > port region 20 for export

-
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Foyrth part

(4) Each barge-unloading river location is linked to a
corrmesponding deficit region.

barge-unloading location 1 -ccccccccc>- corroiponding deficit region

barge-unloading location 2 ~-ev-c--. => corresponding deficit region

barge-unloading location 56 --<---<----> corresponding deficit reglon

This includes the truck msjleage from eoch of the 358 sucplys regions
1o each of the 36 deficit regions. Thus, resulting in a 58 by 56 matrix.

Diagrammaticsily,
surplus region 1 sescccece=> deficit region 1
ceccccce--> deficit region 2

wececenns ->» deficit region 56

surplus region 2 ceceeeccec--> deficit region 1
esecec--e-> deficit region 2 }
ssececccee > deficit region 56

surplus region 58 <cccc-c-<-> deficit region 1
eesecsse--> deficit region 2

seecsieccee> deficit region 56

The first surplus region is Alexandris (111).
The distances from Alexandria to all deficit regions sre given en the first

. 6 lines (see below):

Alexandria (111) to the 1st deficit region, Abilene (064)
s 490 miles

Alexandria (111) to the 2nd deficit region, Albany ¢213)
= 549 miles

The next matrix is for the next surplus region, the 2nd region and its
afleages to all the deficit regions.
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¢ I[f & new surplus region were added to the end of the surplus region list,
then its truck mileages to all the deficit regions would be added to the
c end of this 1at part.

(1]

c . It a ntuﬁdoflclt region were added to position 10, then its truck mileage
c to ell the deficit regions would be positioned of the 10th location in

c the metrix.

(-4 1t e surplus region were deleted, then its truck mileages to all the

(4 deficit regions would be removed from this 1st part.

c e.g, if Alexendrie were not e surplus region, then the first 6 Lines would
c be removed. The file would stert with 862 as the first entry.

490.000 549.000 661.000 562.0001185.0001811.000 504.0001293.0001618.000 478.000
881.000 922.0001036.000 777.0001084.000 927.000 562.000 366.000 471.000 247.000
763.000 212.0005383.000 $51.0001675.000 545.0001157.000 422.000 507.0001202.000
802.000 666.0001694.0001226.000 2463.000 628.000 372.000 643.000 417.000 546.000
479.0002316.000 989.000 791.0001567.000 713.0001549.0002385.000 557.000 192.000
1223.000 217.000ﬂ43$.000 869.000 820.000 733.000 0.000
862.0001034.000 :775.000 900.000 983.0001479.000 435.000 436.000 910.000 425.000
103.000 771.000;995.0001066.000 684.0001159.000 531.000 513.000 819.000 755.000
670.000 916.000?539.000 587.0001105.000 392.000 495.000 607.000 375.000 822.000
377.000 824.0001742.000 927.000 594.000 895.000 548.0001058.000 911.000 658.000
$77.0001788.0001142.000 990.0001179.000 397.0001078.0001724.0001115.000 693.000
1417.000 740.0001034.000 996.0001357.000 357.000 8.000
1050.000 858.0001015.000 695.000 701.0001197.000 648.000 607.0001196.000 434.000
189.000 487.000 711.000 796.000 962.0001399.000 771.000. 653.000 634.000 648.000
910.000 795.000 494.000 382.0001393.000 617.000 310.000 465.000 547.000 540.000
104.000 556.000#020.000 619.000 619.0001112.000 726.000 853.000 743.000 453.000
765.0002072.000 :858.0001230.000 897.000 640.0001356.0002002.000 945.000 759.000
1637.000 872.000 752.000 712.0001152.000 124.000 ¢.cac
216.000 909.000 483.000 919.0001519.0002145.000 496.0001336.0001453.000 685.000
996.0001198.0001@70.0001136.000 906.000 584.000 461.000 454.000 828.000 565.000
$78.000 576.000 FOZ.OOO 827.0001497.000 $37.0001386.000 699.000 542.0001478.000
1066.0001000.000”376.0001556.000 477.000 381.000 364.0001000.000 774.000 823.000
389.0002069.0001346.000 510.0001856.000 634.0001302.0002138.000 887.000 337.000
903.000 226;000“?11.0001226.0001150.000 985.000 0.000
1209.000 855.000“180.000 688.000 552.0001048.000 807.000 778.0001373.000 593.000
376.000 393.000 382.000 745.0001147.0001568.000 940.000 812.000 647.000 765.000
1079.000 883.000 PS’.GUO 452.0001580.000 776.000 453.000 580.000 706.000 391.000
195.000 503.0002205.000 496.000 764.0001271.000 885.000 846.000 764.000 474.000
924.0002243.000 75.1.0001395.000 748.000 811.0001541.0002173.000 942.000 904.000
1826.0001017.000 hUS.GOO 618.0001145.000 266.000 6.000
1138.0001658.000 Pb!.0001695.0001‘99.0001995.000 917.000 335.000 418.0001023.000
692.0001288.0001512.0001600.000 671.0001304.000 884.0001068.0001434.0001353.000
823.0001!10.0001h37.0001182.000 758.000 881.000 680.0001223.000 927.0001338.000
914.0001358.0001617.0001443.0001166.0001068.0001043.0001653.0001527.0001253.000
935.0001263.0001?59.0001166.0001695.000 691.000 916.0001195.0001731.0001214.000
1506.0001223.0001?50.0001513.0001952.000 934.000 c.co0
963.0001355.000 ’32.0001201.00012‘0.0001736.000 580.000 307.000 660.000 679.000
390.0001029.0001253.0001341.000 686.0001196.000 628.000 724.0001120.0001009.000
707.0001166.000 ?93.000 888.000 994.000 537.000 527.000 908.000 583.0001079.000
655.0001099.0001707.0001184.000 822.000 952.000 715.0001359.0001212.000 959.000
673.0001566.0001?00.0001036.0001‘36.000 435.0001006.0001474.0001416.000 893.000
16454.000 904.0001291.0001254.0001658.000° 648.000 6.000
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1313.000 988.0001284.000 821.000 675.0001171.000 911.000 699.0001404.000 697.000
480.000 526.000 705.000 892.0001251.0001672.0001044.000 916.000 780.000 883.000
1183.0001016.000 752.000 580.0001684.000 880,000 324.000 698.000 810.000 514.000
299.000 650.0002309.000 593.000 877.0001375.000 989.000 979.000 897.000 607.000
1028.0002251.000 874.0001499.000 871.000 915.0001645.0002181.0001075.0001017.000
1930.0001130.000 726.000 751.0001278.000 370.000 0.000
1269.000 757.0001240.000 594.000 314.000 891.000 867.0001000.0001595.000 653.000
$S97.000 131.000 312.000 514.0001307.0001727.0001626.000 872.000 586.000 758.000
1457.000 3858.000 674.000 445.0001801.000 836.000 675.000 $73.000 766.000 224.000
1685.000 407.0002322.0002214.000 786.0001639.000 945.0002424.0002298.0002024.000
984.000 790.0002430.0001455.000 620.000 910.0001749.0002395.0002502.000 926.000
1623.0001039.000 482.000 357.000 979.000 368.000 g.a00
957.0001716.000 690.0001574.0001697.0002193.000 872.000 848.000 280.0001028.000
817.0001485.0001709.0001762.000 275.000 928.000 797.0001030.0001482.0001358.000
628.0001510.0001142.0001267.000 391.000 849.0001108.0001270.000 919.0001536.000
1091.0001504.00011046.0001615.0001171.000 810.000 980.0001732.0001564.0001332,000
861.0002071.0001856.000 792.0001893.000 646.000 403.0001094.0001768.0001149.000
1059.0001145.0001748.0001710.0002030,0001071.000 0.000
866.0001570.000 624.0001477.0001513.0002009.000 744.000 710.000 424.000 382.000
633.0001301.0001525.0001596.000 303.000 914.000 679.000 902.0001335.0001212.000
529.0001369.000 996.0001104.000 575.000 721.000 924.0001123.000 785.0001352.000
907.0001347.0001288.0001457.0001025.000 746.000 863.0001575.0001418.0001175.000
744.0001258.0001672.000 777.0001709.000 518.000 587.0001238.0001622,0001032.000
1138.0001036.0001564.0001526.0001874.000 887.000 0.000
724.000 924.000 637.000 781.000 986.0001532.000 297.000 606.0001043.000 263.000
237.000 727.000 962.000 969.000 637.0001021.000 393.000 374.000 689.000 593.000
532.000 754.000 377.000 468.0001187.000 254.000 629.000 477.000 237.000 872.000
375.000 711.0001679.000 963.000 424.000 757.000 410.000 939.000 781.000 539.000
439.0001828.0001084.000 852.0001232.000 262.0001105.0001857.000 985.000 547.000
1279.000 602.0001087.000 935.0001238.000 312.000 0.000
1184.000 662.0001176.000 495.000 413.000 990.000 803.000 956.0001551.000 589.000
553.000 120.000 355.000 497.0001243.0001595.000 937.000 808.000 487.000 659.000
1111.000 759.000 575.000 346.0001757.000 772.000 631.000 476.000 702.000 323.000
282.000 308.0002258.000 390.000 687.0001267.000 881.000 643.000 614.000 350.000
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621.0001655.0001273.0001007.0001309.000 400.0001039-.0001585.0001264.000

1148.000 679.0001119.000 512.000 435.0001003.000 746.000 896.0001491.000
493.000 188.000 4£15.000 564.0001196.0001538.000 880.000 751.000 502.000
1054.000 750.000 563.000 337.0001697.000 715.000 571.000 465.000 645.000
428.000 323.0002201.000 4£12.000 673.0001210.000 824.000 670.000 629.000
863.0002351.000 559.0001334.000 703.000 789.0001628.0002291,000 766.000

1796.000 931.000 558.000 413.000 969.000 247.000

1190.0001076.0001103.000 909.000 903.0001399.000 763.000 412.0001020.000

269.000 692.000 916.0001004.0001016.0001487.000
998.0001004.000 691.000 605.0001352.000 720.000
382.000 762.0002065.000 847.000 816.0001223.000

859.000 841.000
166.000 674.000
876.0001067.000

857.000
703.000
966.000

905.0001883.0001063.0001318.0001099.000 728.0001364.0001813.0001163.000

900.000
414.000

0.000
571.000
901.000
952.000
807.000
796.000

0.000
532.000
650.000
330.000
341.000
818.000

0.000
630.000
855.000
742.000
676.000
956.000
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1745.0001068.000 95464.000 917.0001366.000 346.000 0.000
1644.0001060.0001615.000 933.000 318.000 501.0001242.0001452.0001878.0001028.000
881.000 550.000 439.000 797.0001651.0002034.0001376.0001247.000 982.000 215.000
1550.0001252.0001059.000 839.0002085.0001211.000 958.000 967.0001141.000 210.000
660.000 779.000 893.000 184.0001180.0001706.0001320.000 984.0001099.000 843.000
1359.0002478.000.575.0001830.000 201.0001285.0002045.0002678.0001137.0001320.000
2292.0001433.000 71.000 625.0001259.000 728.000 0.000
948.000 672.000 919.000 509.000 635.0001195.000 546.000 797.0001348.000 332.000
342.000 376.000 611.000 633.0001002.0001338.000 680.000 551.000 448.000 £98.000
834.000 643.000' 372.000 196.0001539.000 515.000 472.000 313.000 445.000 530.000
256.000 393.0002001.000 612.000 497.0001010.000 624.000 667.000 537.000 267.000
663.0002180.000' 740.0001134.000 895.000 589.0001457.0002162.000 759.000 637.000
1596.000 730.000 730.000 591.000 964.00C 85.000 6.go00
1226.000 778.0001197.000 611.000 412.000 917.000 824.000 884.0001479.000 610.000
481.000 252.000 439.000 631.0001245.0001616.000 958.000 829.000 601.000 749.000
1132.000 849.000 647.000 436.0001685.000 793.000 559.000 564.000 723.000 258.000
475.000 424.0002279.000 363.000 766.0001288.000 902.000 769.000 728.000 440.000
9461.0002349.000 610.0001412.000 617.000 867.0001639.0002279.000 865.000 906.000
1874.0001019.000 472.000 477.0001068.000 310.000 0.000
444.0001015.000 350.000 903.0001264.0001804.000 141.000 738.0001008.000 327.000
509.000 956.0001191.0001117.000 509.000 762.000 109.000 299.000 798.000 641.000
2353.000 797.000 441.000 628.0001098.000 119.000 901.000 584.000 189.0001139.000
644.000 871.000?600.0001617.000 433.000 470.000 267.0001061.000 863.000 699.000
159.0001739.0001262.000 565.00013504.000 86.0001003.0001808.0001067.000 438.000
1000.000 447.0001359.0001113.0001329.000 589.000 6.000
915.00012!6.0001801.0001100.0001]59.0001655.000 529.000 319.000 724.000 607.000
298.000 948.0001172.0001260.000 667.0001165.000 580.000 652.0001019,.000 937.000
676.0001094.000 721.000 787.0001003.000 486.000 497.000 807.000 511.000 998.000
$04.0007018.0001716.0001103.000 750.000 921.000 664.0001258.0001111.000 858.000
630.0001608.0001319.0001003.0001355.000 396.0001015.0001538.0001315.000 832.000

1423.000 853.0001210.0001173.0001557.000 556.000 0.000
c..--o---..--.......-.-oo-..---..-..---.-- ----- Cecceccccccccacsevecccsccnannsssavens
¢ Exn&:n:s;an.ta;:;ts Second part

¢ This links gach surplus region (58) to its corresponding civer

c barge-loading locetions. Conceptually, & (1 X 58) metrix.

c Diagrammatically,

c surplus region 1 cecseec-> correaponding river barge-loading location

c surplus region 2 eesecs=-> corresponding river barge-losding lLocation

c .

c .

c surplus region 58 <c<<---> corresponding river barge-loading location

the 2nd aurplus region, Ames (0835) to its corresponding

riv*r barge ragion, Dubuque (064) = 173 miles

c e.g, the 3rd surplus region, Aurora (139) to its corresponding
riveér barge region, Ottawas (615) = 53 miles

If & new surplus region were added to the end of the surplus region list,
c then fts truck mileage to the corresponding river barge region would be
c added to.- the end of this list.
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I1f a new surplus region were added to position 10, then its truck mileage
to the corresponding river b-rgo-lolging location would be at position 10

then its truck mileage to the

river barge-loading location would be removed from this Llist.

it Ames were not a surplus region, then 173 would be deleted.

If & river barge-loading location were deleted, make sure thet no surplus

427.000 250.000 436.000 139.000 999.999 183.000 616.000

65.000 84.000 71.000 64.000 66.000
150.000 111.000 999.999 72.0060 50.000
66.000 381.008 97.000 76.000 136.000

31.000 53.000 999.999 49.000 104.000 73.000 504.000

171.000 197.000 91.000 0.000

Ceecececccaccccccccnacccnccccacosccacneconcencccanecscscacecacosannsaccncacannsns

¢(3) Each surplys reajon(38) is linked to all 20 port locations for

region 1 for export
region 2 for export

region 20 for export

region 1 for export
region 2 for export

region 20 for export

region 1 for export
region 2 for export

region 20 for export

port locations thus a (58 by 20)

e.g, the 1st surplus region, Alexandrias (111) to the 1st port region,

c

c

c in this-tist.

c iIf a surplus region were deleted,

c

c 0.9,

c

c region is linked to it.

999.999% 173.000 53.000
375.000 74.000 92.000 79.000 67.000

97.000 999.999 153,000 49.000 378.000
$3.000 274.0060 97.000 133.000 153.000
75.06060 t0.0060 77.000
95.000 72.000 132.000 999.999 112.000

c Explapstion for she Ihird mpart

c

c export.

c Diagrammatically,

c surplus region 1 “essesecca=> port

[ seesccce-=> port

c

c

[ -4 *eevecsccea>» port

c surplus region 2 secesscsse>» port

[ -4 “secsccccs> port

c

c

c ccceccccn. > port

c .

c .

c .

c surplus region 58 <-cc-cc---=> port

c secce=ascece>» port

[ R

c

c T o0 Saee .’ port

c There are 58 surplus regions and 20

c matrix.

c

c Mobile

= 309 miles
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c e.g, the 13t surplus region, Alexandria (111) to the 2nd port region,

c New Orleana = 189 miles

c The nex® matrix is for the next surplus region, the 2nd region and its

c mileages to all the port regions.

c If & new surplus region were added to the end of the surplus region list,
¢ ther its truck mileages to all the port regions would be added to the list
c If » new surplus region vere added to position 10, then its truck mileage
c to all the port regions would be poaitionad at the 10th position in the

c matrix. .

c 1f » aurplus ragion were deleted, themn its truck milesges to all the

c pert regions would be removed.

¢ e.9, if Alexandria were removed aa » aurplus region, then the first 2 lLines
c (below) would be removed. The file would start with 984, the truck mileage
(3 from Amea to Mobile. :

c If & port region were deleted, make sure thet there is no surplus

c region still linked to the deleted part region.

309.000 189.000 229.000 4350.000 585.000 839.0001185.000 993.0001092.000 869.000
1226.0002385.0002314.0002060.0001715.0001638.000 993.0001092.000 869.0001226.000
984.0001011.000 987.0001106.0001241.0001174.000 986.000 550.000 596.000 324.000
373.0001745.0001808.0001854.0001819.0001793.000 550.000 596.000 324.000 373.000
842.000 903.0001089.0001260.0001395.000 904.000 701.000 26%.000 310.000 40.000
454.0002002.0002072.0002108.0002045.0002033.000 265.000 310.000 40.000 454.000
639.000 317.000 207.000 197.000 332.0001196.00013519.0001256.0001355.0001110..000
1279.0002138.0002069.0001748.0001395.0001318.0001256.0001355.0001110.0001279.000
911.000 991.0001207.0001405.0001540.000 853.000 551.000 107.000 119.000 159.000
628.0002189.0002252.0002322.0002254.0002209.000 107.000 119.000 159.000 628.000
1589.0001583.0001433.0001520.0001655.0001708.0001499.0001063.0001058.000 831.000
444.000119%.0001265.0001604.0001632.0001666.0001063.0001058.000 831.000 444.000
1245.0001239.0001151.0001263.0001398.0001449.0001249.000 813.000 859.000 533.000
334.0001494.0001357.0001778.0001744.0001768.000 813.000 859.000 583.000 334.000
10“.000112‘.0001#2’.0001!18.0001653.0001000.000 672.000 228.000 104.000 266.000
547.0002198.0002261.0002429.0002361.0002316.000 228.000 104.000 266.000 547.000
878.000 966.0001?16.0001‘23.0001!58.000 618.000 312.000 182.000 322.000 383.000
8352.0002413.0002476.0002532.0002344.0002299.000 182.000 322.000 383.000 852.000
1594.0001527.0001335.0001352.0001481.0001854.0001697.0001261.0001306.0001036.000
912.0001094.0001074.0001155.000112%5.0001153.0001261.0001306.0001036.000 912.000
1448.0001410.0001235.0001262.0001391.0001697.0001515.0001079.0001125.000 853.000
760.0001258.0001281.00013%92.0001318.0001342.0001079.0001125.000 853.000 760.000
829.000 841.000 849.000 968.0001103.0001061.000 989.000 §14.000 682.000 422.000
536.0001883.0001864.0001881.0001699.0001654.000 614.000 682.000 422.000 536.000
779.000 867.0001117.0001324.0001459,.000 605.000 412.000 178.000 317.000 337.000
806.0002367.0002430.0002467.0002275.0002230.000 1783.000 317.000 337.000 806.000
733.000 727.000 747.000 866.000 7353.0001032.0001027.000 680.000 748.000 488.000
650.0001943.0001919.0001936.0001654.0001609.000 630.000 748.000 £83.000 650.000
672.000 752.000 997.0001197.0001332.000 652.000 583.000 258.000 357.000 231.000
700.0002261.0002315.0002332.0002718.0002073.000 258.000 357.000 231.000 700.000
1026.0007071.0001141.0001260.0001395.0001155.000 950.000 514.000 560.000 284.000
282.0001768.0001831.0002014.0001980.0001951.000 514.000 560.000 284.000 282.000
862.000 923.0001100.0001268.0001403.000 933.000 726.000 290.000 336.000 100.000



438.0001999.0002062.0002117.0002060.0002015.000 290.000
1047.0001041.000 985.0001104.0001239.0001266.0001078.000
440.0001653.0001716.0001762.0001727.0001704.000 642.000
855.000 916.0001081.0001249.0001384.000 962.000 761.000
622.00019466.0002014.0002046.0001983.0001971.000 325.000
1115.0001173.0001268.0001387.0001522.0001184.000 975.000
158.0001706.0001776.0002029.0001999.0002027.000 539.000
646.000 707.000 393.0001076.0001211.000 777.000 701.000
637.0002146.0002174.0002191.0001955.0001910.000 357.000
1001.0001081.0001301.0001499.0001634.000 888.000 551.000
648.0002287.0002350.0002420.0002352.0002307.000 107.000
821.000 901.0001121.0001319.0001454.000. 756.000 518.000
624.0002185.0002248.0002310.0002201.0002156.000 104.000
809.000 858.0001009.0001177.0001312.000 956.000 811.000
4$80.0001968.0002014.0002031.0001943.0001898.000 395.000

336.000
642.000
688.000
325.000
370.000
539.000
584.000
357.000
454.000
107.000

33.000
104.000
202.000
395.000
442.000

100.000
688.000
416.000
370.000
100.000
584.000
307.000
$54.000
206.000

33.000
257.000
202.000
155.000
442.000
179.000

1052.000 972.000 797.00C 817.000 946.0001401.00014623.0001071.0001139.000
901.0001649.0001577.0001529.0001271.0001230.0001071.0001139.000

1105.0001069.000 910.000 997.0001132.0001365.0001279.000
626.0001598.0001562.0001579.0001518.00014694.000 848.000
716.000 796.0001003.0001201.0001336.000 696.000 564.000
656.0002217.0002271.0002288.0002092.0002047.000 220.000
768.000C 835.0001024.0001222.0001357.000 759.000 617.000
583.0002131.0002170.0002199.0002083.0002038.000 214.000
639.000 727.000 977.0001184.0001319.000 525.000 550.000
827.0002388.0002434.0002451.0002205.0002160.000 277.000

1022.0001016.000 913.0001000.0001135.0001281.0001175.000
543.0001664.0001646.0001663.0001618.0001587.000 746.000
682.000 723.000 875.0001043.0001178.000 871.000 848.000
610.0002131.0002110.0002139.0001920.0001871.000 415.000

1195.0001118.000 943,000 987.0001116.0001463.0001401.000

945.0001006.0001183.0001351.0001486,0001017.000 808.000
334.0001895.0001958.0002126.0002088.0002043.000 372.000
1146.0001184.0001158.0001277.0001412.0001298.0001089.000
230.0001607.0001677.0001864.0001838.0001862.000 653.000
1052.0001092.0001076.0001195.0001330.0001217.0001007.000
289.0001707.0001770.0001929.0001895.0001887.000 571.000
764.000 791.000 875.000 994.0001129.000 977.000 934.000
583.0001967.0001948.0001965.0001748.0001703.000 559.000

848.000
894.000
220.000
318.000
214.000
302.000
277.000
414.000
746.000
792.000
415.000
486.000

878.000
894.000
622.000
318.000
187.000
302.000
118.000
414.000
358.000
792.000
520.000
486.000
219.000

971.0001017.000
746.0001527.0001462.0001479.0001405.0001381.000 971.0001017.000

372.000
418.000
653.000
698.000
$71.000
617.000
559.000
627.000

745.000
418.000
142.000
698.000
421.000
617.000
341.000
627.000
367.000

1487.0001481.0001331.0001418.0001553.0001662.0001453.0001017.0001062.000
4$75.0001228.0001298.0001603.0001571.0001601.0001017.0001062.000

582.000 643.000 827.0001010.0001145.000 741,000 768.000
697.0002182.0002175.0002192.0001946.0001901.000 424.000
1170.0001164.0001043.0001130.0001265.0001406.0001214.000
444.0001513.0001576.0001700.0001666.0001680.000 778.000
936.000 935.000 909.0001028.0001163.0001134.0001001.000
447.0001793.0001820.0001837.0001764.0001719.000 587.000
869.000 910.000 975.0001094.0001229.0001065.000 927.000
4$67.0001853.0001894.0001911.0001825.0001780.000 513.000
765.000 820.000 986.0001154.0001289.000 904.000 767.000
520.0002001.0001808.0002048.0001960.0001911.000 360.000
506.000 533.000 671.000 839.000 974.000 756.000 918.000
819.0002219.0002197.0002139.0001845.0001800.000 581.000
610.000 671.000 866.0001064.0001199.000 701.000 701.000
726.0002244.0002254.0002271.0002025.0001980.000 362.000

424.000
521.000
778.000
824.000
587.000
633.000
513.000
559.000
360.000
413.000
581.000
679.000
362.000
460.000

785.000
521.000
273.000
824.000
548.000
633.000
361.000
559.000
287.000
413.000
158.000
679.000
$46.000
460.000
264.000

75

438.000
416.000
440.000
100.000
422.000
307.000
158.000
206.000
637.000
257.000
648.000
155.000
624.000
179.000
480.000
878.000
901.000
622.000
626.000
187.000
656.000
1118.000
583.000
358.000
827.000
520.000
343.000
219.000
610.000
745.000
746.000
142.000
334.000
421.000
230.000
341.000
289.000
367.000
583.000
785.000
475.000
273.000
697.000
548.000
444.000
361.000
447.000
287.000
467.000
158.000
520.000
446.000
819.000
264 .000
726.000
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975.000 969.000. 922.0001041.0001176.0001216.0001083.000 669.000 715.000 443.000
510.0001711.0001738.0001755.0001709.0001664.000 669.000 715.000 443.000 510.000
1710.0002164.0001913.0001834.0001938.0002663.0002567.0002135.0002181.0001913.000
1815.000 710.000 538.000 229.000 490.000 561.0002135.0002181.0001913.0001815.000
1087.0001128.0001173.0001292.0001427.0001214.0001015.000 579.000 625.000 349.000
229.0001712.0001775.0001988.0001954.0001960.000 579.000 625.000 349.000 229.000
631.000 658.000 753.000 916.0001051.000 893.000 904.000 560.000 651.000 396.000
721.0002073.0002051.0002060.0001766.0001721.000 560.000 651.000 396.000 721.000
1240.0001281.0001276..0001389.0001524.0001345.0001132.000 696.000- 738.000 466.000
139.0001575.0001638.0001941.0001907.0001931.000 696.000 738.000 4466.000 139.000
873.000 550.000. 236.000 146.000 275.0001248.0001596.0001333.0001432.0001187.000
1356.0002155.0002086.0001737.0001384.0001307.0001333.0001432.0001187.0001356.000
1133.0001131.0001080.0001199.0001334.0001332,0001113.000 677.000 723.000 447.000
345.0001606.0001669.0001823.0001789,0001789.000 677.000 723.000 447.000 345.000
778.000 858.0001108.0001315%.0001450.000 672.000 436.000 128.000 265.000 277.000
746.0002307.0002370.00024610.0002220.0002175.000 128.00C 265.000 277.000 746.000
1051.0001112.0001289.0001434.0001569.0001112.000 903.000 467.000 512.000 235.000
239.0001813.0001883.0002116.0002086.0002114.000 467.000 512.000 235.000 259.000
974.0001340.0001610.0001817.0001952.000 850.000 318.000 441.000 582.000 665.000
1130.0002678.0002748.0002797.0002718.0002673.000 441.000 582,000 665.0001130.000
690.000 751.000'940.0001138.0001273.000 743.000 635.000 291.000 386.000 179.000
644.0002162.0002180.0002209.0002026.0001977.000 291.000 386.000 179.000 644.000
877.000 957.0001207.0001407.0001542.000 738.000 415.000 48.000 188.000 265.000
734.0002295.0002358.0002420.0002298.0002253.000 48.000 188.0060 265.000 734.000
893.000 816.000 657.000 744.000 879.0001192.0001244.000 884.000 951.000 696.000
794.0001808.0001739.0001695.0001425.0001376.000 884.000 951.000 696.000 794.000
1173.0001167.0001100.0001215.0001350.0001368.0001158.000 722.000 768.000 492.000
327.0001536.0001619.0001813.0001779.0001785.000 722.000 768.000 492.000 327.000

Cevcercccncccccncecccccnecsccscasancccsraancacacecsccasnssancasnanss cesscmmcsncesas

¢ . Explanstiop for the Fourth part

c (4) Bach deficit reafonis lLinked to a corresponding
barge-unloading river locatjon .

c There are 56 deficit regions, thus s 1 by 56 matrix.

c Disgrasmatically,

c deficit region 1 cevves-a==> corresponding barge-unloading location

(4 deficit region 2 seeee=s-==> corresponding barge-unloading location

c -

c L]

c

c deficit regfon 56 seessscecces» corresponding barge-unloading location

c e.g9, the 19th deficit region Gadsen, AL (201) to the 28th
barge-unloading river location, Gunsterville, AL (628)
c s 34 miles

(1]

c If & new deficit region were added to the end of the deficit region list,
then fts truck afleage to the corresponding river barge-unloading region
(4 would be 'added to the end of this list.

o
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c If a new deficit region were added to position 10, then its truck mileage
c to the corresponding river barge-unloading region would be at position

c 10 in thkris List.

c If a deficit region were deleted, th,n its truck mfleage to the

c river barge-unloading region would be removed from this list.

c If a barge-unloeding river location were deleted, meke sure thet there

c is no deficit region linked to ft.

404.000 999.999 371.000 114.000 497.000 999.999 60.000 999.999 999.999 194.000

70.000 208.000 443.000 999.999 999.999 811.000 176.000 123.000 34.000 2.000
386.000: 999.999 91.000 71.000 499.000 90.000 999.999 85.000 114.000 395.000
119.000 2.000 999.999 474.000 43.000 474.000 65.000 272.000 161.000 2.000
141.000 0.000 391.000 999.999 999.999 176.000 999.999 172.000 356.000 156.000
1069.000 197.000 628.000 242.000 587.000 90.000 ’ 0.000
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Ed.crn

c This is the 3rd file and it deals with the rsil costs (cents/bushel).
Note: 999.999 indicstes an infessible rail cost.

(1]

In this model, 4 sets of rail cost must be found.

This includes

€1) rafil cost from each surplua region to each deficit region

(2) reil cost from each surplua region to each river
berge-loading region

¢3) rail cost from each surplus region to each port region

€4) refl coat from esch barge-unloading river lLocation to
eech deficit region

nHnNonNhannHhoO

(2]

Disgrammatically,

1
eecccccccscceccccccscccccncccee> deffcit regiona

| ¢&)
|

river barge-unloading regions

2) Seeeccecccccccacicacinoaanns

surplus regiong ~=--=-cccccecccccsccssccee>» river barge-loading regions

|
| (3)

ecececcececTseneRaeseRes s cdcsaansa) per' r.'ion.

NN OONDNDONDNDO

Eirsg part

C1) Each surplus region is linked to eech of the deficit regions.
In this model there are 58 surplus regions and 56 defficit regions.
Each surplus region is linked to sll deficit regions(56). Thus
resulting in a 58 by 56 matrix. .

NN

surpluas region 1 wasesssns-> deficit region 1
scescccccce> deficit region 2

-
.

anNnoon

ececcccsc-->» deficit region 56

surplus region 2 cccecscce-=-> deficit region
escsssscee> deficit region

aoOonNnaOnNnnN

---------- > deficit region 56

[ N 3}
s o
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surplus region S8

.00 00

999.99%
999.999
999.999
999.999
999.99¢9
999.999
64.960
19.040
54.320
999.999
43.680
103.600
76.720
26.880
67.760
25.200
54.880
999.999
36.400
999.999
54.880
999.999
34.160
69.440
999.999
999.999
999.999
20.720
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
88.480
999.999
78.960
999.999
66.080

For example,
the rail cost from Alexandris (111) to second deficit region,

Albany (213)

®» 46.480 cents/bushel

> deficit region 1
~->» deficit region 2

> deficit region 56

the rail cost from Alexsndrias (111) to fourth deficit region,
Atlantes (211) = 48.720 cents/bushel

46.480
999.999
28.000
999.999
999.999
999.999
78.960
999.999
67.760
64.400
123.200
67.740
76.160
43.120
60.480
56.000
999.999
48.160
999.999
999.999
999.999
999.999
999.999
22.96
76.720
42.560
81.200
49.280
999.999
999.999
999.99¢9
999.99¢9
999.999
999.999
87.920
999.999
999.999
999.999
999.999
999.999
115.920

99¢.99%
999.999
31.920
999.999
999.999
999.999
54.880
999.999
54.320
99.120
999.999
999.999
67.200
64.400
43.680
999.999
84.000
999.999
43.120
999.999
50.400
124.880
999.999
999.999
999.999
61.600
999.999
999.999
80.640
72.080
999.999
999.99¢9
999.999
999.999
999.999
999.999
58.240
999.999
T72.240
100.800
999.999

48.720
999.999
999.999
999.999
999.999
999.999

66.960
999.999

49.280
999.999

65.520
999.999

59.920

75.600

64.400

60.480

67.200

75.040
999.999
999.999
999.999
999.999

49.840
999.999

59.360

66.640

42.560

49.840
999.999

67.760
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

96.880

999.999
999.99%
999.99¢9
25.200
999.999
999.999
73.360
39.200
85.120
$5.440
999.999
999.999
59.920
999.999
101.360
52.640
999.999
89.040
999.999
59.360
999.999
39.200
999.999
999.999
48.160
999.999
999.999
999.999
88.320
88.480
999.999
999.999
63.280
999.999
999.999
999.999
999.999
58.800
82.320
86.800
999.999

999.999
999.999
999.999
999.999
999.999
999.999
118.720
85.120
36.400
61.600
36.960
999.999
999.999
95.200
44.800
73.976
47.600
24.640
999.999
$2.080
999.999
36.400
999.999
999.999
98.560
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.99¢9
999.999
999.999
999.999
110.320
58.240
86.800
66.960

999.999
999.999
999.999
999.999
999.999

3a.080
45.920
£7.040
45.360
80.080

47.040
54.320
999.999
55.440
95.760

47.600
463.680
999.999
44.240
102.480

999.999
999.999

45.920
999.999
999.999

999.999
999.999
999.999
999.999

72.240

66.080
7¢.000
999.999
73.920
82.320

999.999
34.720
999.999
50.960

40.320
49.840
49.840
999.999
133.840

999.999
56.560
£2.560
71.680

999.999

999.999

53.200
999.999
999.999
999.999

999.999
999.999
5t1.%520
71.120
999.999

34.720
999.999
999.999
999.999

91.840

42.000
66.080
999.999
110.320
113.120

999.999
41.440
999.999
39.200
49.840

72.800
999.999
36.960
69.440

999.999
58.240
41.440
61.040
75.600

999.999
999.999
999.999
999.999
999.999

999.999
57.120
999.999
59.920
74.480

34.160
999.999
999.999
999.999
999.999

59.360
999.999
999.999

98.000
999.999

79

999.999
30.240
999.999
55.440
999.999
g.g00
35.840
59.920
999.999
52.640
54.880
6.q00
32.480
60.430
999.999
45.360
60.480
o
999.999
999.999
999.999
999.999
30.800
L
999.999
61.600
38.640
43.680
999.999
o
999.999
999.999
999.999
999.999
999.999
o
999.999
999.999
999.999
999.999
86.800



118.160
999.999
999.999
999.999
31.920
999.999
999.999
999.99¢9
999.999
999.999
37.320
999.999%
999.999
999.999%
999.999
64.240
999.999
999.999
94.640
109.200
47.040
50.960
999.99%
66.080
94.640
71.680
29.680
$2.640
999.999
42.560
64.400
999.999
999.999
999.999
49.2a0
999.999
999.999
57.120
999.999
51.520
99¢.99%
36.960
106.400
999.999
999.999
999.999
18.480
999.999
999.999
78.960
22.960
69.440
999.9¢9¢
60.480
122.080

90.720
88.480
50.400
91.840
61.040
999.999
999.999
63.280
34.160
76.720
39.200
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
10t.92¢
99.680
100.240
86.800
71.120
77.280
67.760
67.760
999.99%
58.240
54.880

22.960 .

999.9¢¢
26.880
999.99¢%

999.999 ;

999.999
999.999
66.640
64.400
999.999
53.760
52.640
2%9.120
62.720
31.360
999.999
999.999
97.440
71.680
73.360
71.680
125.440
89.040

999.999
999.999
69.440
999.999
999.999
80.640
59-.920
999.999
53.200
999.999
999.999
63.840
49.840
57.680
999.999
999.999
96.880
999.999
999.999
61.600
999.999
71.680
100.240
999.999
999.999
62.160
94.640
37.520
140.560
999.999
'999.999
'999.999
40.880
'999.999
999.999
l 54,320
73.920
43.120
999.999
| 35.840
138.320
999.99¢9
999.999
999.999
48.160
999.999
999.999
62.720
$6.560
81.200
90.720
64.400
138.320
999.999
999.999

999.999
646.400
73.360
54.320
57.120

999.999
71.120
58.240
54.880
39.760
3t1.920

999.999
49.840

99¢.999

999.999

999.99%

999.99¢9
69.440

999.999

999.999

999.999

999.999

999.999
72.800

$99.999
66.640
84.000
$0.960

999.999
73.920
86.800
37.520
68.320
38.640
56.560

999.999
50.960

999.999

999.999
47.600

999.999
S4.880

999.999
40.880
48.720
25.200
52.080

999.999
54.320
75.600
91.280
56.000
76.720
87.360
87.360

999.999
56.560
999.999
999.999
999.999
75.600
100.240
30.240
999.999
999.999
999.999
63.840
84.000
999.99¢9
27.440
59.360
999.999
999.999
999.999
999.999
31.360
61.040
84.000
999.99¢
999.999
999.999
54.320
999.999
45.920
999.999
999.999
36.400
999.999
999.999
999.999
72.240
81.760
999.999
57.680
999.999
38.080
999.999
999.999
48.160
999.999
999.99¢9
48.720
70.000
70.000
95.200
64.400
95.760
71.120
999.999
999.999

999.999
106.400
999.999
999.999
999.999
999.999
999.999
92.400
999.999
999.999
999.999%
999.999
999.999
999.99¢%
72.800
999.999
64.9640
999.999
999.999
999.99¢%
72.800
67.200
67.760
54.320
$99.999
999.999
87.340
34.160
68.320
3t.920
999.999
75.600
999.999
999.999
999.999
999.999
999.999
999.999
82.320
24.080
49.840
34.720
999.999
100.800
999.999
999.999
999.999
99¢.999
26.860
999.999
104.160
49.840
86.240
50.400
999.999

999.999
999.999

43.120
999.999
999.999

999.999
999.999
999.999
999.999
999.99¢9

999.99¢
999.999
999.999
999.999

50.960

63.840
59.920
85.120
76.160
67.760

42.560
42.3%60
999.9¢9¢9
64.240
91.280

999.999
999.999
999.999
99¢.999
999.999

26.640
36.960
999.999
30.240
94.080

999.999
999.999
999.999
999.99%
999.999

50.960
62.160
50.400
63.840
90.720

999.999
999.999
63.280
82.880
999.999

999.999
999.999
48.160
63.840
999.999

99%.999

999.999
999.999
999.999
999.999%

66.640
72.240
82.880
999.999
90.160

999.999
39.760
34.160
79.520

999.999

999.999

999.999

35.280
50.960
999.999

999.999
29.120
49.840
74.480

999.999

999.999
999.999
33.040
$2.640
999.999

"33.040
62.720
63.280
91.840

143.920

999.999
67.200
999.999
70.560
86.240

999.999
$3.200
999.999
$6.000
70.560

27.440
999.999
999.999
999.999
999.999

36.960
999.999
61.600
999.999
999.999

999.999
61.040
30.800
61.600

999.999

999.999
30.800
999.999
38.080
62.720

83.440
999.999
24.640
62.160
999.999

999.999
39.200
999.999
33.600
56.000

78.960
74.480
49.840
80.640
999.999

80

0
999.999
72.240
45.920
55.440
999.999
0
999.999
57.120
31.360
39.760
999.999
0
999.999
999.999
999.999
999.999
999.999
0
62.720
999.999
999.999
77.280
82.830
0
35.840
50.400
999.999
61.600
56.320
0
999.999
999.999
44.240
48.160
999.999
0
30.800
52.080
999.999
49.840
42.000
0
999.999
43.120
40.830
25.200
999.999
0
36.000
72.800
999.999
39.%920
76.720
0



81.200
41.440
65.520
20.160
55.440
999.999
61.040
19.040
57.680
47.040
48.720
106.400
77.280
15.120
66.080
22.400
55.440
115.360
96.880
33.040
73.920
999.999
64.400
115.920
82.880
39.760

25.200
53.760
117.600
999.999
999.999
999.999
29.680
999.999
999.999
999.999
999.999
999.999
15.680
999.999
999.999
63.280
20.160
52.080
999.999
42.000
101.920
55.440
999.999
23.520
999.999
30.800
84.560
62.160

77.280
4£4.800
53.200
57.630

999.999
70.560
90.160
74.480
68.320
75.040

117.040
70.000
71.120
47.040
50.960
$2.080

999.999
67.760

999.999

999.999

999.999
30.240

999.999

68.320

71.120

47.040

67.760

45.360

999.999

- 63.280
87.360
43.120
90.160
59.920

155.120

999.999
67.200
29.680
71.120
34.720

999.999

999.999
74.480
48.720
58.240
58.800

999.999
64.960

999.999

999.999

999.999

999.999

108.640
59.920

999.999

67.760
63.840
43.680
999.999
85.680
999.999
47.040
93.520
49.280
96.320
115.360
90.720
66.080
66.080
40.880
999.999
80.080
999.999
80.640
999.999
72.800
125.440
999.999
999.999
73.920
45.360
34.720
999.999
73.360
68.880
999.999
62.720
999.99¢9
999.999

80.640

48.720
999.999
48.720
999.999
999.99¢9
57.120
49.840
$4.320
67.760
38.0a0
999.999
82.320
999.999
J2.480
999.999
999.999
109.760
999.999
999.999
34.160

61.040
65.520
43.120
999.999
78.400
76.720
83.440
98.5640
63.840
87.920
70.560
98.360
56.000
58.800
36.400
64.9640
76.720
70.560
999.999
999.999
999.999
999.9%¢9
87.360
999.999
48.160
58.240
25.200
58.800
85.120
66.080
68.320

39.760

52.640
$7.120
999.999
66.640
49.280
49.280
33.600
47.040

49.840
$8.240
72.800
39.760
68.880
64.960
73.360
999.999

999.999
999.99¢9

44.800
999.999
999.999

61.600
999.999
98.560
_49.840
999.999
90.720
103.040
47.600
78.960
66.960
112.560
112.560
71.120
65.520
999.999
47.600
999.999
85.120
999.999
71.120
97.440
63.840
999.999
999.999
60.480
68.320
999.999
43.120
88.480
98.000

999.99¢9
999.999
999.999
75.600
98.560
38.080
999.999
999.999
57.120
64.960
78.400
70.560
61.600
92.400
44.800
999.999
999.999
999.999
27.440
117.600
999.999
999.999
999.999
999.999

999.999
96.880
45:360
74.480
53.200
23.520

147.280
85.680
39.200
53.200
38.640
42.000

999.999

48.160
72.800
48.720
16.240
999.999
103.040
$3.200
86.800
54.880
42.560
104.720
99.680
45.920
77.840
63.840
15.680
106.400
999.999
999.999
999.999
999.999
999.999
96.320
999.999
999.999
999.999
999.999
23.520
999.999
83.440
31.920
61.040
39.760
21.840
999.999
62.160
30.800
39.760
25.760
999.999
999.999

52.640
59.920
999.999
61.040
100.800

£2.560
45.920
50.400
50.400
70.560

49.840
57.680
40.320
61.600
91.280

62.720
69.440
26.320
68.880
92.400

54.880
54.320
39.200
55.440
109.200

999.999
999.999

40.880
999.999
999.999

999.999
999.999
999.999
999.99¢9
999.999

34.160
50.960
37.520
47.040
87.360

28.560
24.080
999.999
43.680
72.800

999.999
54.320
43.680
73.360

999.999

45.360
61.040
65.520
95.760
127.680

999.999
51.520
39.200
67.760

999.999

35.840
61.600
57.680
999.999
999.999

72.800
47.040
24.080
79.520
999.999

999.999
999.999
61.600
81.200
999.999

999.999
999.999
41.440
61.040
999.999

43.680
43.680
39.760
67.760
999.99¢9

999.999
999.999
999.999
999.999

84.560

999.99¢%

999.999
59.920
48.160
59.360
76.720

66.080
87.920
36.960
84.560
99.120

84.000
53.760
$7.600
56.560
71.120

64.400
999.999
56.000
999.999
999.999

104.160
42.000
42.000
45.920
80.080

999.999
67.760
999.999
69.440
84.560

999.999
47.600
999.999
49.840
64.400

999.999
56.560
3t1.360
59.360

999.99¢9

67.760
999.999
999.999
999.999
999.999

64.400

81

48.160
53.760
999.999
46.480
58.240
0
42.560
75.600
77.280
63.840
58.800
0
45.920
52.080
58.800
39.760
§5.440
0
59.920
999.999
999.999
86.800
64.400
0
41.440
49.280
64.400
29.120
51.520
0
999.999
70.560
45.920
53.760
999.999
0
999.999
51.520
35.840
33.600
999.999
0
38.080
50.400
62.720
43.680
52.640
0
999.999
999.999
999.999
999.999
54.880
0
999.999



999.999
36.960
999.999
36.400
89.600
999.999
999.999
999.999
15.680
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
'999.999
27.440
999.999
999.999
58.240
30.240
33.040
999.999
43.120
93.520
75.6400
26.320
66.960
25.200
46.480
999.999
80.080
999.999
38.080
999.999
42.560
70.000
999.999
25.760
999.999
999.999
999.999
999.999
89.600
21.840
63.840
999.999
57.680
82.880
70.000
17.920

999.999
999.999
999.999
90.160
67.200
61.040
29.680
64.960
33.600
999.999
999.999
45.920
999.999
999.999
999.999
999.999
31.360
46.240
22.960
46.240
17.360
999.999
999.999
999.999
999.999
999.999
999.99¢9
108.080
68.880
$9.920
61.600
646.240
40.880
999.999
50.960
999.999
999.999
999.999
999.999
100.800
63.840
82.880
52.080
59.920
s7.120
999.999
999.999
999.999
999.999
999.999
999.999
103.040
73.360
999.999
999.999

999.999
s7.120
95.760

999.999

999.999

48.720
999.999
999.999

61.040

3$3.760
999.999
999.999%

38.080

999.999

73.600
999.999%
999.999

42.000

42.000
999.999

‘, - 360'

64.400
37.520
999.999
40.320
95.200
999.999
999.999
67.200
80.640
29.120
999.999
' 68.880
999.999
39.200
999.999
' 44.800
82.320
poo.gcv
999.999
999.999
71.680
999.999
999.999
"91.840
999.999
71.120
999.999
999.999
999.999
999.999
999.999
59.360
999.999

999.999
999.999
999.999
58.240
999.999
43.120
48.720
26.320
49.840
999.999%
s1.520
46.480
66.080
999.999
999.999%
999.999
67.760
27.440
33.040
15.680
$3.200
999.999
33.040
999.999
999.999
999.999
999.999
62.160
999.999
44.800
59.360
25.200
77.280
81.760
59.920
999.999
999.999
999.999
999.999
60.480
999.999
64.960
82.320
45.920
71.680
999.999
82.880
999.999
999.999
999.999
999.999
82.880
999.999
999.999
999.999

30.800
72.240
50.400
999.999
999.999
46.480
999.999
999.999
50.960
67.760
72.240
999.999
999.999
999.999
31.360
999.999
57.680
59.920
999.999
999.999
999.999
78.960
61.600
999.999
36.960
78.960
52.640
999.999
999.999
67.200
999.999
106.400
35.280
999.999
73.920
999.999
21.280
65.520
52.080
999.999
999.999
76.720
999.999
104.160
999.999
999.999
96.880
999.99¢
52.640
87.920
999.999
999.999
999.999
999.999
40.380

71.680
25.200
39.760
17.920
999.999
98.560
999.999
999.999
999.999
999.999
20.160
999.99¢%
999.999
999.999
999.999
999.999
999.999
95.760
999.999
999.999
999.999
999.999
999.999
999.99¢%
72.240
28.560
43.120
19.600
999.999
999.99¢9
89.600
45..920
77.840
45.920
19.600
999.999
66.080
43.120
43.680
28.560

999.999

999.99¢9
999.999
999.999
999.999
999.999
24.640
999.999
87.360
45.920
77.840
46.480
999.999
999.999
90.160

33.600
999.999
34.720
57.120

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999

69.280
999.999
999.999

35.280
41.440
999.999
39.760
64.960

47.600
46.480
999.999
47.600
100.240

48.720
36.960
999.999
s7.120
60.480

999.999
999.999

28.560
999.999
999.999

58.240
62.160
44.800
68.320
78.400

43.120
50.960

40.320
999.999
999.999
100.240

999.999
999.999
35.280
54.880
999.999

999.999
999.999
999.999

48.720
999.999

999.999
999.999
35.840
39.760
999.999

999.999

39.200
999.999
999.999
118.720

999.999
39.200
26.320
356.560

999.999

999.999

49.280
999.999
999.999
111.440

42.560
999.999
47.040
79.520
999.999

29.680
58.240
999.999
999.999
103.600

28.560
54.880

999.999

25.760
999.999
999.999

999.999
41.440
999.999

40.320

58.240

99%.999
37.520
999.999
33.600
43.680

999.999
28.3560
$1.520
36.400
48.160

70.000
999.999
28.560
999.999
999.999

999.999
43.120
39.200
45.360
64.400

59.360
999.999
42.000
999.999
999.999

81.760
63.280
62.720
66.080
999.999

64.400
999.999
999.999
999.999
999.999

74.480

999.999

82

999.999
999.999
999.99¢9
63.280
0
999.999
45.360
38.640
27.440
999.999
0
999.999
31.920
999.999
999.999
26.880
']
48.160
41.440
46.480
20.720
999.999
o
33.600
999.999
999.999
999.999
54.880

.-l-:. o
33.600
36.400
71.120
29.120
43.680

0
999.999
999.999
999.999
999.999

70.000
0
62.160
61.600
64.400
44.800
999.999

0
999.999
999.999
999.999
999.999
999.999

0

40.880
64.960



58.800
999.999
48.720
108.640
74.480
999.999
50.960
999.99%
43.120
98.000
999.999
999.999
999.99¢9
999.999
999.99¢%
149.520
76.160
33.600
64 .960
26.880
47.040
999.999
73.920
28.360
47.600
999.99¢
49.840
66.960
71.680
23.520
$7.120
35.840
47.040
103.040
68.880
19.040
54.880
999.999
46.240
101.360
73.360
25.760
68.320
14.560
49.280
999.999
50.400
999.999
64.400
999.999
39.760
96.880
72.240
22.960
63.280

72.800
69.440
125.440
68.320
61.600
999.999
70.560

44.800

999.999
$5.440
999.999
999.999
999.999
999.999
94.080
999.999
51.520
58.240
42.560
30.800
999.999
_51.520
999.999
999.999
999.999
999.999
118.320
90.160
999.999
999.999
59.920
48.720
999.999

66.640

999.999
999.999
65.520
53.440
999.999
62.160
62.160
46,480
49.280
52.080
999.999
52.640
52.080
$5.440
44.240
55.440
999.999
3o0.800
746.480
47.600
58.800

53.760
117.040
999.999
999.999
53.760
999.999
44 .800
999.99¢9
87.920
999.999
999.999

999.999
120.960
999.99¢
99%.999
67.760
77.280
29.680
999.999
61.040
999.999
35.840
999.999
63.280
97.440
999.999
999.999
41.440
999.999
$7.120
999.999
999.999
999.999
55.440
999.999
40.880
999.999
999.999
999.999%
71.680
64.400
34.160
999.999
69.440
999.999
63.280
74.480
12.320
999.999
61.040
999.999
62.720
66.640
42.000

53.760
999.999
70.560
999.999
58.240

999.999

35.840
999.999
65.520
999.999
999.999
999.99%9
999.999
999..999
99%.999
999.99¢9
37.320
$1.520
18.480
71.680
82.320
$1.520
999.999
999.99¢
999.999
999.999
59.920
999.999
999.999
999.999
34.160
999.999
67.200
999.999
999.999
999.999
40.320
999.999
999.999
999.999
$3.200
50.960
37.720
999.999

81.760

67.200
53.760
71.120
36.960
999.999
75.040
87.360
58.240
73.360
40.320

86.800
60.480
999.999
999.999
999.999
55.440
999.999
54.880
999.999
86.240
999.999
999.999
62.720
999-.999
999.999
999.99¢%
60.480
999.999
106.960
36.400
999.999
64.080
999.999
38.080
82.880
56.560
999.999
999.999
999.999
50.960
82.880
54.320
999.999
999.999
999.999
55.440
999.999
47.600
999.999
999.999
54.880
999.999
108.080
40.380
999.999
81.200
999.999
67.760
999.999
19.040
999.999
78.400
63.840
999.999
96.320

40.880
66.640
42.000
999.999
999.999%
80.080
27.440
60.480
30.800
999.999

999.99¢9
999.999
999.99¢
999.999
999.99¢9
999.999
90.720
46.480
78.960
47.040
20.160
999.999
99.120
35.840
$3.120
22.400
999.999
999.999
86.240
37.520
46.480

38.640°

999.999
999.999
83.440
33.040
62.160
34.160
999.999
999.999
98.560
47.600
78.400
47.040
11.760
999.999
75.600
33.600
62.160
47.600
999.999
108.640
90.720
40.320

999.999
50.400
81.760

30.800
43.120
999.999
43.680
90.720

999.999
999.999
999.999
999.999

75.600

48.720
47.040
999.999
48.160
105.840

43.120
36.400
999.999
44.800
73.920

39.760
48.720
999.999
45.920
73.920

36.960
46.480
999.999
43.680
999.999

46.480
50.960
999.999
53.760
108.640

34.720
48.720
999.99%
33.040
102.4380

42.560
59.360
999.999

54.320
999.999
135.520

999.999
40.380
38.640
67.200

999.999

446.240
999.999
999.99¢%
999.999

98.000

999.99¢9
39.760
24.080
48.720
999.999

999.999

47.600
999.999
999.999%
124.880

53.760
45.920
40.320
999.999
999.999

53.200
45.920
41.440
999.999
999.999

999.999
49.840
31.360
56.560

999.999

999.999
27.440
27.440
55.440

999.999

999.999
52.080
40.880

41.440
73.920
999.999

999.999
999.999
29.680
58.800
72.240

40.320
999.999
999 .999
999.999
999.999

999.999
33.040
35.280
35.280
52.080

71.120
999.999
38.640
999.999
999.999

70.000
999.999
33.040
999.999
999.999

999.999
57.680
33.600
-60.480
999.999

999.999
45.920
39.200
54.320
69.440

999.999
61.440
29.680
33.600
62.720

999.999
56.560
37.520

83

999.999
57.120
59.360

0
38.640
45.920

999.999
36.400
51.520

0

999.999

999.999

999.999

999.999

999.999

0
34.720
34.160
$7.680
19.040
44.240

0
45.920

999.999

999.999

999.999
71.120

0
39.200
46.240

999.999
37.520
50.960

0
39.760
51.520

999.999
46.240
5$0.960

0
38.640
47.040

999.999
37.520
49,280

0
20.720
28.560
81.760
42.000
26.880

0
41.440
50.960
53.760



24.080
50.400
999.999
67.200
26.320
5$3.200
999.999
42.560
99.680
999.999
999.999°
999.999
999.99¢9
999.999
65.520
94..640
26.640
68.320
999.999
62.140
87.920
$4.880
999.999
$6.560
999.999
33.600
103.040
90.720
999.999
67.760
999.999
59.920
114.800
38.080
999.999
54.320
999.999
40.880
61.040
87.920
26.640
49.280
999.999
62.720
87.360
999.999
999.999
999.999
26.640
999.999
999.999
999.999
64.240
999.999
999.999

54.320
999.999
68.880
999.999
999.999
62.160
53.200
116.480
62.160
999.999
999.999
999.999
999.999
63.840
999.999
999.999
999.999
86.240
70.560
999.999
78.400
59.920
999.999
$56.000
50.960
999.999
48.720
999.999
999.999
89.040
78.400
108.080
78.400
999.999
999.999
999.999
999.999
999.999
35.840
999.999
999.99¢9
999.999
999.999
128.240
82.320
64.960
27.440
68.880
31.360
999.999
999.999
999.999
59.920
86.240
999.999

999.999
82.880
999.999
52.080
999.999
52.640
109.200
999.999
999.999
999.999
999.999
999.999
;63,840
999.999
999.999
75.600
999.999
. 63.840
999.999
999.999
999.999
53.200
999.999
2s.200
999.999
72.800
999.999
82.320
999.999
63.320
105.840
999.999
999.99%
46.480
999.999
54.320
'69.440
999.999
999.999
'50.960
999.999
59.920
'99.680
999.999
999.999
999.999
46.480
999.999
999.999
61.600
45.360
999.999
'78.960
999.999
999.999

63.840
62.720
73.360
999.999
999.999.
38.080
999.999
63.280
999.999
999.999
999.999
999.999
999.999
999.999
999.99¢%
999.999
999.999
82.320
999.999
87.920
999.999
70.560
999.999
36.960
999.999
68.320
62.720
999.999
999.999
67.760
999.999
72.800
999.999
999.999
999.999
999.999
999.999
62.720
999.999
999.999
999.999
999.999
999.999
80.640
999.999
$0.400
47.040
31.360
43.120
999.999
47.600
999.999
81.200
56.560
999.999

48.720
84.000
87.360
999.999
46.480
77.840
54.880
999.999
999.999
999.999
999.999
$3.760
999.999
999.999
999.999
999.999
$7.680
92.960
76.720
999.999
999.999
999.999
61.040
999.999
36.400
999.999
95.200
999.999
54.880
80.080
73.360
999.999
999.999
999.999
68.320
999.999
47.600
999.999
999.999
999.999
42.560
90.160
71.120
999.999
999.999
33.080
999.999
999.999
999.999
61.040
76.160
999.999
999.999
105.840
999.999

69.440
43.120
24.640
999.999
81.760
33.600
58.800
34.160
999.999
999.999
999.99¢9
999.99¢
999.999
999.999
99%.999
999.99¢9
92.400
$0.400
82.320
51.520
999.999%
999.999
8s5.120
25.760
52.080
40.880
999.999
999.999
96.880
$1.520
78.400
$2.640
999.999
999.999
43.680
999.999
40.8430
999.999
999.999
999.999
72.240
52.080
46.480
53.200
999.999
91.840
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

50.960
91.280

35.280
6464.800
999.999
42.000
73.360

999.999
999.999
999.999
999.999

45.360

63.280
67.200
43.360
73.360
83.440

34.%60
34.160
999.999
32.480
98.000

61.600
60.480
39.760
70.000
91.840

48.160
43.920
999.999
33.600
117.600

$4.320
$7.4680
999.999
63.520
85.680

999.999
999.999
999.999
999.999
999.999

999.999
999.999

16.800
999.999

70.560
999.999

s7.120
45.920
664.800
999.999
127.120

999.999
999.999
999.999
999.999

75.600

34.720
62.720
70.000
999.999
999.99%

999.999
24.640
356.400
84.560

999.999

18.480
59.360
72.800
999.999
94.640

999.999

45.360
999.999
999.999
999.999

38.640
59.360
999.999
999.999
142.800

999.999
999.999
39.760
56.000
999.999

36.960
999.999
61.600
999.999

59.360
73.920

65.520
999.999
29.120
999.999
999.999

999.999
999.999
999.999
999.999
999.999

68.880
999.999
50.400
999.999
999.999

999.999
41.440
24.080
52.080
75.600

52.640
999.999
47.040
999.999
999.999

999.999
999.999
999.999
999.999
999.999

72.800
999.999
48.160
999.999
999.999

999.999
49.280
999.999
47.600
62.720

72.800
74.480
64.960
75.040

84

43.680
56.560
0
35.280
999.999
999.999
42.000
50.960
0
999.999
999.999
999.999
999.999
999.999
0
57.680
77.280
999.999
83.440
83.440
0
19.600
39.200
999.999
39.760
44.800
0
999.999
87.360
999.999
70.560
746.480
0
999.999
999.999
999.999
999.999
39.200
0
53.200
999.999
999.999
999.999
71.120
0
999.999
53.760
31.920
31.360
999.999
0
999.999
76.720
999.999
58.800



Ceccecccecccecacecsnccsnsnnnrsescnsnscecsssccnasnsrncasssnnannssncssnnoannn

¢

c

0

OO0

OO0 n

999.999
999.999
999.999
999.999
999.999
999.99¢9
999.99¢9
999.999
999.999
999.999
999.999

17.360

 999.999

999.999
999.999
999.999
999.999
30.800
999.99%9
999.999
44.240
999.999
21.840
999.999
18.480
72.800
84.560
24.080
58.800
999.99¢9
52.640
77.840

999.99¢9
999.999
106.400
999.999
999.999
999.99¢9
999.999
999.999
52.640
34.160
59.360
35.840
999.999
999.999
76.720
3t1.920
76.720
39.200
999.999
999.999
999.999
999.999
999.999
999.999
127.120
52.080
999.99¢9
999.99¢9
999.99¢9
999.99¢9
97.440
68.320

999.999 999.999
999.999 999.999
999.999 999.999
65.520 84.560
999.999 999.999
999.999 28.000
87.360 999.999
16.800 80.080
999.999 33.280
$3.200 33.760
999.999 19.600
146.720 54.320
653.520 999.99¢9
38.240 56.000
999.999 358.240
50.960 56.000
999.998 39.760
999.999 39.760
70.000 999.999
44.240 56.000
28.560 999.999
999.999 999.999
29.120 999.999
103.040 999.999
999.999 40.320
999.999 999.99¢9
66.080 999.999
999.999 999.999
999.999 999.999
117.600 999.999
999.999 77.840
999.999 999.999

Second pact

(2) Each surplus region is linked to

surplus region 1

surplus region 2

locations.

sessecescs)

esomcccaan)

999.999
999.999
47.600
999.999
999.999
999.999
29.120
119.840
55.440
999.999
999.999
45.920
71.120
67.200
34.16C
999.999
999.999
999.999
60.480
84.000
999.999
4£6.480
88.480
36.940
999.999
999.999
999.999
48.160
82.880
999.999
999.999
999.999

emsesscsecse)

ceccsacsced

999.999
999.999
54.320
999.999
999.999
999.999
999.999
999.999
103.040
999.999
999.999
999.99¢9
999.999
15.680
91.280
999.999
999.999
999.999
999.999
999.999
999.999
54.880
17.360
35.280
15.120
999.999
999.999
82.320
40.880
72.800
41.440
999.999

101.360

999.999
999.999
999.999
999.999
999.999

999.99¢
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.99¢9
999.999

28.560
13.440
999.99¢9
27.440
84.000

5$3.200
57.120
999.999
63.280
73.360

river
river

barge-loading
barge-loading

river barge-loading

river
river

barge-loading
barge-loading

river barge-loading

999.999

999.999
999.999
999.999
101.360
999.999

999.999
999.999
29.680
49.840
999.999

999.999
999.999
47.600
63.840
999.999

999.99¢9

27.440
999.999
999.999
137.200

35.280
999.999
999.999
999.999

98.560

999.999

999.999
999.999
999.999
999.999
108.640

999.99¢%
33.600
999.999
35.280
3$3.200

999.99¢9
53.200
999.999
56.000
70.560

88.480
999.999
17.920
999.99¢9
999.999

69.440
999.999
45.360
999.999
999.999

43 river barge-loading

region 1
regfon 2

region 43

region
region 2

region 43

85

999.999
0
999.999
999.999
35.840
999.999
999.999
0
999.999
39.760
43.120
20.160
999.999
0
999.999
$7.120
30.800
39.760
999.999
0
999.999
999.999
999.999
999.999
44.800
0
999.999
999.999
999.999
999.999
999.999



(4]

NoOOOO

surplus Tegion 58

eesesececees> piver berge-loading

===<> river barge-loading
~==««> piver barge-loading

region 1
region 2

region 43

86

A 58 by 43 metrix containing the rail costs from each surplus region

For example,
the rai-l cost from sacond surplus region, Ames (085)
to the fourth river port region, Bubugue (604) = 22.400 cents/bushel

999.999
999.999
999.999
999.999%
999.99¢
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

39.760
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

999.999

999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.99¢9
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
41.640
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
?99.999
999.999
999.999
999.999
999.999
999.999

to 43 river ports.

999.999
999.999
999.999
999.99¢9

22.400
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999

8.960
999.999
999.999

999.999
999.999
999.999
999.999

999.99¢
999.999
999.999
999.999

999.999
999.999
999.999
999.99¢9

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999

999.999

999.999
999.999
999.999
999.999

999.99¢9
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999

35.840
999.999
999.999

999.999
999.999
999.999
999.999

22.960
999.999
999.999
999.999

999.999
999.999
999.999
999.999

0
999.999
999.999
999.999
999.999

0
999.999
999.999
999999
999.999

0
999.999
999.999
999.999
999.999

0
999.999
999.999
999.999
999.999

0
999.999
999.999
999.999
999.999

0
999.999
999.999
999.999
999.999

0
999.999
999.999
999.999
999.999



999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999

999.999
999.999
999.999

999.999" 999.999

999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
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999.99¢%
999.999%
999.999
999.999
999.999
999.999
999.999
999.999

26.640
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

Ihird parg

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.99¢%

999-.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999..999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999%

999.999
999.999
999.999
999.999

999.999
999.999
999.999

999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999

14.560
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

12.880
999.999
999.999
999.999

(3) Each surplus region is linked to all the port locations for

There are 20 ports in this model.

surplus region 1

surplus region 2

cesececeonced port
cesccecncand port

evencnsnsas) P°ft
eccacencns) POft

eeee) port

region

region

region 1 for
region 2 for

region 1 for export
region 2 for export

20 for export

export
export

20 for export
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) 0
999.999
999.999
999.999
999.999
0
999.999
999.999
999.999
999.999
]
999.999
14.560
999.999
999.999
(]
999.999
999.999
999.999
999.99¢
]
999.999
999.999
999.999
999.999
(]
999.999
999.999
999.999
9997999

export.



(1] o060 00N

suyrplus region 58

=---> port region 1 for export
-==+<> port region 2 for export

~===> port region 20 for export

The rail costs from each surplus region to the 20 ports. Thus, a
58 by 20 metrix.

for sxample,
from the 1st surplus region,

24.080
999.999%
69.440
35.840
62.720
999.999%
999.999
999.99¢9
64.400
999.99¢9
999.999
36.400
999.999%
36.960
76.160
999.999
64.960
999.999
99¢.99¢9
999.99¢
999.99¢9
999.99¢9
63.280
999.999
s7.120
999.99¢9
59.920
999.999
50.960
999.99¢9
76.160
37.520
68.320
999.999
75.040
37.520
62.720
999.999
999.999

- 17.360

48.160

= 24.080 cants/bushel

17.360
999.999
57.680
132.720
60.480
999.999
999.999
999.99¢
71.120
999.999
999.999
82.320
92.400
83.77¢0
84.560
999.99¢
73.360
999.999
999.99¢
76.720
999.999
93.520
62.720
999.999
61.040
999.99¢
63.280
999.999
$7.680
999.999
71.680
143.360
64.960
999.99¢
66.640
105.280
57.680
999.99¢9
83.440
999.999
46.480

21.280
999.999
646.400
122.080
83.440
999.999
19.040
999.999
999.999
999.999
999.999
' 8%.120
82.880
84.720
999.999
999.999
999.999
999.999
999.999
84.560
96.320
96.320
, 58.800
999.999
999.999
999.999
$2.080
999.999
999.999

999.999

80.080
133.280
'81.760
999.999

74.480
106.960
80.080
999.999
999.999
999.999

70.560

999.99%
999.99¢9
999.999

121.520

999.999
999.99¢9

21.000
999.999
999.999
999.999
999.999
111.440
999.999
114.240
999.999
999.99¢9
999.99¢9
999.999
999.99¢
105.280
999.999

98.000
999.999
999.999
999.999
999.999
999.99¢
999.999
999.999
999.99¢
999.99¢9
139.440
999.999
999.999
999.999
122.640
999.999
999.999
999.999
999.999
999.999

999.999
999.99¢9
999.99¢9
124.320
999.999
999.999
999.99¢9
999.999
999.999
999.99¢9
999.99¢
999.999
999.999
999.999
999.999
999.999
999.999%
999.999
999.999
999.999
999.999

91.280
999.999
999.999
999.999
999.999
999.99¢
999.999
999.999
999.999
999.999
134.960
999.999
999.999
999.999
119.288
999.999
999.999
999.999
999.999
999.999
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Alexandriea LAC111) to Nebile, AL (701)

999.999
999.99¢
999.999
133.280
999.99¢9
999.99¢9
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.99¢9

62.160
999.999
999.99¢9
999.999
999.999

98.560
999.999
999.999

73.360
999.999
999.999
999.999

$3.200
999.999
999.999
141.120
999.99¢9
999.999
999.999
128.240
999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.99¢9

999.999

$3.200
999.99¢
999.999
999.99¢%
52.080
17.920
999.999
999.99¢9
999.999
999.999
$3.200
22.960
29.680
20.720
999.999
999.999%
999.999
999.999%
999.999
999.999
23.520
16.560
999.999
999.99¢%
47.040
34.160
999.999
999.99¢9
56.560
999.999
999.999
999.999
58.800
33.040
999.999
999.999
70.560

999.999
999.99¢
999.99¢9
999.99¢
28.560
999.99¢9
999.999
999.99¢9
17.920
14.560
999.999
999.999
999.999
999.999
22.960
17.920
20.720
999.999
999.999
999.999
999.999
999.999
999.999
999.999
14.560
999.99¢%
999.999
999.999
34.160
999.999
999.999
999.999
30.240
999.999
999.999
999.999
33.040
999.999
999.999
999.999
35.840

999.999
999.999
999.99¢
25.760
999.999
8.960
999.999
999.999
14.560
999.999
999.999
999.99%
999.999
999.999
17.920
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
22.960
999.999
23.520
999.999
10.640
999.999
999.999
999.999
13.440
999.999
30.240
31.920

999.999
999.999
25.760
35.840
8.960
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
114.240
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
22.960
999.999
23.520
37.520
10.640
999.999
31.360
999.999
13.440
999.999
30.240
17.360
19.600

%)



999.999
76.480
999.999
64.960
999.999.
64.400
999.999
999.999
999.999
76.720
999.999
47.040
999.99¢
83.440
999.99¢%
25.088
999.999
71.120
34.720
50.960
999.999
999.99%
47.600
999.999
999.999
999.999
999.999
73.920
29.120
63.280
999.999
999.999
40.880
68.720
999.999
999.999
45.920
67.760
45.360
67.760
999.999
$7.120
999.999
53.760
999.999
67.760
999.999
66.080
999.999
999.999
999.999
999.999
29.120
59.360
999.999

999.999 999.999
82.320 999.999
999.999 999.999
73.920° 999.999

999.999
69.440
999.999
999.999
999.999
58.800
64.362
$4.320
999.999
20.000
999.999
$0.960
999.999
$7.600
81.620
49.280
999.999
91.840
99.680
73.360
999.999
999.999
100.240
65.520
129.920
5$9.920
999.999
999.999
80.880

47.600

999.999
68.320
95.200
$9.360

131.040
58.800

999.999
70.560

999.999

38.640

999.999
63.840
999.999
$56.000
104.160
999.999
999.999
83.440
118.160
63.280
999.999

999.999
75.040
999.999
64.960
999.999
58.800
61.710
999.999
999.999
23.520
999.999
99%.999
999.999
56.100
97.900
67.760
999.999
80.640
90.160
999.999
999.999
86.800
109.760
67.760
119.280
65.520
999.999
999.999
85.680
68.880
999.999
56.560
70.220
68.880
120.400
71.120
999.999
74.480
999.999
63.120
999.999
78.960
999.999
$7.120
105.840
999.999
999.999
101.360
122.640
51.520
999.999

999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
126.000
999.999

79.640
999.999
999.99¢
999.999
999.999
999.999
999.999
999.999

99.120
999.999
999.99¢
999.999

90.720
999.999
999.999
999.999
135.520
999.999
124.880
999.999
999.999
999.999
102.480
999.999
999.999
999.999
110.880
999.999
126.000
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
121.520
999.999

21.840
999.999
130.480
999.999
999.999

999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

87.360

999.999

83.560
999.999
999.999
999.999
999.99¢9
999.99¢9
999.999
999.999

95.760
999.999
999.999
999.999

93.520
999.999
999.999
999.999
129.360
999.999
121.520
999.999
999.999
999.999
999.999
999.999
999.999
999.999
103.600
999.999
122.640
999.999
999.999
999.999
999.999
999.999

999.999°

999.999
999.999
999.999
118.160
999.999
999.999
999.999
135.520
999.999
999.999

999.999
999.999
999.99¢9

61.040

70.560
56.560
26.320
45.360

999.999 13.440
999.999 75.040
999.999 39.760
999.999 999,999

95.760 999.999

999.999. 999.999
86.360°-999.999
56.560 43.680

999.999 28.224

999.999 999.999
999.999 999.999

39.760 53.200
999.999 999.999
999.999 999.999

76.720 999.999
999.999 72.240
999.999 999.99¢9
999.999 999.999
110.320 999.999
999.999 999.999
999.999 999.999
999.999 999.999
136.640 999.999
999.999 999.999
130.480 999.999
999.999 999.999
999.999 999.999
999.999 999.999
999.999 999.999
999.999 85.120
999.999 999.999
999.999 999.999
109.200 999.999
999.999 999.999
127.680 999.999
999.999 999.999
999.999 999.999
999.999 73.920
999.999 999.999
999.999 999.999
999.999 999.999
999.999 57.120
999.999 33.040
999.999 999.999
127.120 999.999
999.999 999.999
999.999 999.999
999.999 999,999
143.360 999.999
999.999 999.999
999.999 999.999

35.840

26.320

20.000

13.440

28.560

39.760
999.999
999.999
999.999
999.999
999.999

28.224

31.920
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.99¢9
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.%99
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

33.040
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

31.920
20.000
999.999
28.560
21.840
999.999
17.920
999.999
999.999
999.999
39.760
31.920
999.999
999.999
999.999
999.999
999.999
999.999
34.720
999.999
999.999
999.999
4$7.600
999.999
20.000
999.999
999.999
999.999
25.200
999.999
999.999
999.999
999.999
999.999
999.999
999.999
$0.960
999.999
30.800
999.999
25.200
999.999
17.360
999.999
999.999
999.999
16.000
999.999
32.480
999.999
999.999
999.999
30.800
999.999
999.999
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999.999
999.999
999.999
21.840
999.999
17.920
999.999
999.999
999.999
39.760
999.999
999.999
999.999
999.999
999.999
999.999
999.999
34.720
34.720
999.999
999.999
47.600
47.600
20.000
999.999
999.999
999.999
25.200
29,120
999.999
999.999
999.999
40.880
999.999
999.999
50.960
45.920
30.800
45.360
25.200
999.999
17.360
999.999
999.999
999.999
14.000
999.999
32.480
999.999
999.999
999.999
30.800
29.120
999.999
999.999



GGG G

06000

84.000
999.999
999.999
999.999

78.960

39.760

57.680
999.999
999.999

20.160
999.999
999.999

43.120
999.999

65.520
999.999
999.999
999.999
999.999

30.240

999.999
106.960
999.999

999.999
1109.760

17.360

999.999 999,999

65.520
116.480
64.960
999.999
80.080
999.999
999.999
999.999
$9.840
999.99¢9
73.360
999.99%9
999.999
999.999
999.999
85.000

72.240
106.960
999.999
999.999

999.999
99%.999

999.999
999.999
82.320
999.999
999.999
999.999
50.960
999.999
80.080
93.000

Eourth part

999.999 999.999
125.440 129.360

15.680 999.999
999.999 999.999
999.999 999.999
134.960 129.920
999.999 999.999
999.999 999.999
999.999 999.999
999.999 999.999
999.999 999.999
999.999 999.999
999.999 999.999
999.999 999.999
999.999 999.999
999.999 999.999
999.999 999.999
999.999 122.640
999.999 999.999
120.400 113.680

999.999
999.999
999.999
999.999
999.999
139.440

564.320
999.999
999.999
999.999
999.99¢
999.999
999.999
999.999

62.160
999.999
999.999
111.440
999.999
131.040

999.999
999.999
999.999
999.999
999.999
999.999
38.080
15.6480
999,999
999.999
42.560
999.999
53.760
35.280
34.960
16.520
999.999
999.999
999.999
999.999

999.999 999.999
999.999 999.999
999.999 999.999
999.999 999.999
999.999 999.999
999.999 36.400

15.680 999.999
999.999 999.999
999.999 999.999
999.999 17.024
999.999 999.999
999.999 999.999
35.280 999.999
999.999 20.720

10.520 999.999
999.999 999,999
999.999 999.999
999.999 999.999
999.999 999.999
999.999 43.680

(6) Each barge-unloading river locstion is Linked to 356
deficit regions.

barge-unloading river location 1

\

barge-unloading river location 2

horgo-unlp.dlng river

The rail costs from each river port to the 56 deficit regions.
Thare are 43 river ports. Thus & 43 by 56 matrix.

b

location 43

ececcccsse> deficit region

cmcsssssca)

escensnscecse)

cccsdescsed

deficit

deficit region

deficit region
deficit region

deficit region

deficit regfon
deficit regfon

deficit region

1
2

region 56

1
2

1
2
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999.999
999.999
999.999
999.999
36.400
39.760
999.999
999.999
17.024
20.160
999.999
999.999
20.720
999.999
999.999
999.999
999.999
999.999
43.680
30.240



0000

o000

For example,
from the 1st barge-unloading river location,

St.

Paul,

MNC601) to the 1st deficit region,

- 999.999 cents/bushel

For example,

from the
Dubuque,.
= 16.000

999.999
999.999
999.999
999.999
999.999
999.99¢
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999

14.000
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999
999.999%
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.99¢9
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999:.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

999.999
999.99¢%
999.999
999.999%
999.999
999.999
999.999
999.999
999.999
99¢.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.99¢9
999.999
999.99¢9
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

4th barge-unloading river location,

IAC604) to the 11th deficit region,

cents/bushel

999.999
999.999
999.999
999.999
999.99¢9
999.999
999.999
999.999
999.999
999.99¢9
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.99¢9
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.99%
999.99%
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.99¢9
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

999.999

999.999
999.999
999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.99¢9
999.99¢
999.999
999.999
999.999
999.99%9
999.999
999.99¢
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.99¢9
999.999
999.999

999.999

999.999
999.999
999.999
999.999
999.999
999.999

999.999

999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.99¢9
999.999
999.99¢9

999.999
999.999
999.999
999.999
999.99¢%

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999

999.999
999.999
999.99¢%
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999%
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
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Abilene (064)

Cedar Rapids (086)

999.999
999.999
999.999
999.999
999.999

0
999.999
999.999
999.999
999.999
999.999

0
999.999
999.999
999.999
999.999
999.999

0
999..999
999.999
999.999
999.999
999.999

0
999.999
999.999
999.999
999.999
999.999

0
999.999
999.999
999.999
999.999
999.999

0
999.999
999.999
999.999
999.999
999.999

0
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999.999
999.999
999.99¢9
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.99%
999.999

19.040

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.99¢%
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

999.999
999.999
999.999
999.999
999.999

99

999.999
999.999
999.999
999.999
22.400
0
999.999
999.999
999.999
999.999
999.999
0
999.999
999.999
999.999
999.999
999.999
0
999.999
999.999
999.999
999.999
999.999
0
999.999
999.999
999.999
999.999
999.999
0
999.999
999.999
999.999
999.999
999.999
0
999.999
999.999
999.999
999.999
999.999
0
999.999
999.999
999.999
999.999
999.999
0
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Eé.crn
This is the 4th data file data dealing with the barge costs and
shipcatey,
The barge costs from 43 river regions to 5 river shipping locations.
The 5 river shipping locations are :
Neahville, TN (625)
Knoxville, TH (626)
Chatanoco, TR (627) -
Guntersy, AL (628)
Florence, AL (629)
For example,
the berge cost from the tst river berge region,
$t. Paul, M8 (607T) to Nashville TH (625) = 0.282 $/bushel
St. Paul, M8 (60%) to Knoxville TH (626) = 0.305 $/bushel
St. Pasul, NN (601) to Chetanco TH (627) = 0.279 $/bushel
St. Paul, NN (601) to Guntersv AL (628) = 0.265 $/bushel
$t. Paul, M8 (601) to Florence AL (629) = 0.251 S$/bushel
c.282 0.30% 0.279 0.265 0.251
0.248 0.271 0.246 0.231 0.218
0.232 0.255 0.230 6.215 c.201
0.222 0.246 0.220 0.206 0.192
g.214 0-.237 0.212 0.197 0.186
0.188 0.211 0.186 0.171 0.157
0.171 0.195 0.169 0.155 0.141
0.135% 0.158 0.125% 0.118 0.104
0.329 6.353 0.327 0.312 0.299 =
0.302 0.325 0.300 0.285 c.271
0.396 0.427 0.393 0.373 0.314 -
0.356 0.388 0.353 0.333 0.314%
0.332 0.363 0.329 6.309 0.290
g.287 0.319 0.284% 0.264 0.245
0.271 6.302 0.268 0.248 0.229
0.256 0..287 6.253 0.233 0.214
0.239 6.270 0.236 0.216 0.197
0.217 0.206 0.174 0.155 0.137
0.198 0.191 0.158 0.139 0.122
0.151 6.153 0.120 0.102 0.084
0.133 0.136 0.106 6.08% 0.067
999.000 999.000 999.000 999.000 999.000
999.000 999.000 999.000 999.000 999.000
999.000 999.000 999.000 999.000 999.000
999.000 999.000 999.000 999.000 999.000
999.000 999.000 999.000 999.000 999.000
999.000 999.000 999.000 999.000 999.000
999.000 999.000 999.000 999.000 999.000
999.000 999.000 999.000 999.000 999.000
0.273 0.247 0.215 0.196 0.178
0.264 0.241 0.208 0.190 0.172
0.213 0.199 0.167 0.1438 6.130
999.000 999.000 999.000 999.000 999.000
999.000 999.000 999.000 999.000 999.000

h)
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999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000

999.000 999.000
999.000 999.000
999.000 999.000
999.000° 999.000
999.000 999.000
999.000 999.000
999.000 999.000

999.000 999.000

999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000

999.000
999.000
999.000 '
999.000
999.000
999.000
999.000
999.000
999.000
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The barge costs from 43 river port shinping points to 3 port locations,
The S river port shipping points are:

LA (702)
AL (701)
T ¢703)
IL (710)
OR ¢713)

0.164
0.230
0.214
0.204

0.196 -

0.17¢0
0.153
0.117
g.311
0.284
0.371
0.332
¢.307
0.263
0.246
0.231
0.251
0.086
0.077
g.102
0.074
0.069
0.053
0.057
g.150
0.123
0.104
0.094
0.083

New Orle,

Nobile,

Galvestn,

Portlend,

For example, the

6.322

0.288

8.272
T 0.262
6.254
0.227
0.211
0.175
0.369
0.341
0.401
6.371
6.353
6.321
0.309
0.297
0.285
0.147
6.12%
0.101
0.200
0.187
0.149
0.157
6.281
6.216
0.170
0.144
0.118

St.
st.
St.
st.
st.

Pasul
Paul
Paul
Paul
Paul

0.371
0.337
0.321
g.312
0.304
0.277
0.261
0.224
0.419
0.391
0.518
0.478
0.454
0.409
0.393
0.377
0.361
0.244
0.21%
0.225
0.267
0.253
0.207
g.216
0.393
g.327
0.273
0.242
6.213

ist river regfon (St.
N8 (601) to New Orle,
MB (601) to Mobile,

NN (601) to Galvestn,
NN (601) to Chicago,
NN (601) to Portland,

g.218
0.184
0.168
0.159
0.150
0.124
0.108
6.102
0.280
0.252
0.323
0.288
0.264
g.220
0.056
0.073
0.093
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000

999.000
999.000
999.000
999.000
99%.000
999.000
999.000
999.000
999.000
999.¢000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000
999.000

Psul)

LA
AL
™
IL
OR

(702)
(701)
(703)
(710)
(713

0.164
0.322
0.371
0.218
999.000

$/bushel
$/bushel
$/bushel
$/bushel
$/bushel
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0.098 0.229 0.287 999.000 999.000
0.093 0.217 0.273 999.000 999.000
0.063 0.144 0.188 999.000 999.000
999.000 999.000- 999.000 999.000 999.000
0.042 0.122 0.176 999.000 999.000
0.034 0.102 0.153 999.000 999.000
999.000 999.000 999.000 999.000 999.000
999.000 999.000 999.000 999.000 6.170
999.000 999.000 999.000 999.000 0.145
999.000 999.000 999.000 999.000 0.113
999.000 999.000 '999.000 999.000 0.063
999.000 999.000 999.000 999.000 0.052
0.000 999.000 999.000 999.000 999.000
999.000 999.000 999.000 999.000 0.000

¢ Ihe nuaber of rciver shipcoing porta sbove L&D 26
13 0

c.-.--o-.-o..-..--...o-.....-.....-----o...-.---o-o......-..--..-.----.-- --------

c lhe codes for the river shioning geints,

c For example, 601 is the code for St Paul Nk,

601 602 603 604 603 606 607 609 610 611 412 613 614 . 0

c..o.t.of.c¢.¢¢.......o.--...-.--.-......::..---.--..-.-....q---..--------------

¢ shiorates from 20 ports to 23 uorld demand locations
For example, the shiprate from the 1st port ™
’ Mobila, AL ¢701) to tst world demend location, Scandinavia (801)
s 0.443 S/bushel _
Nobile, AL ¢701) to 2nd world demand lLocation, N.C. Europae(802)
= 0.349 $/bushal

G.443 0.349 0.299 0.321 0.423 0.502 0.448 0.462 0.445 0.685
0.93%6 6.390 - 0.477 0.484 0.773 0.430 0.590 0.405 0.660 999.000
8.266 6.077  0.286 g.15¢0 g.201 0
0.443 0.349  0.299 0.321 0.423 8.502 0.448 0.462 0.445 0.685
0.93%6 0.390 0.477 0.484 0.773 0.430 0.590 0.405 0.660 999.000
8.266 8.077 0.286 0.150 g.201 0
0.437 0.361 0.310 ¢.331 0.434 0.516 0.466 0.474 0.461 0.701
8.975 0.406 G.485 0.490 0.784 0.430 0.380 0.389 0.650 999.000
8.23%9 0.033 0.254 0.163 0.214 0
0.457 8.361t 0.310 0.331 0.434 0.516 0.466 C.476 0.461 0.700
0.973 0.406 0.483 0.490 0.784 0.430 8.580 G.389 0.650 999.000
8.259 0.085 0.254 0.1653 0.214 0
0.466 0.368 0.318 0.339 0.641 0.523 0.473 0.480 0.470 0.710
0.986 0.415 0.490 0.490 0.799 0.334 0.798 0.389 0.903 '999.000
0.292 0.0453 0.255° 0.158 0.222 0
0.403 0.349 0.310 0.325 .0.471 0.431 0.499 0.515 0.372 0.602
0.905 0.329 0.786 0.746 1.076 0.935 0.869 0.824 0.891 999.000
0.316 0.133 0.281 0.138 0.138 0
0.350 0.304 0.268 0.287 0.419 0.408 0.450 0.457 0.343 0.565
0.908- 0.308 0.539 0.511 0.842 0.8384 0.828 0.782 0.917 999.000
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0.326 0.189 0.291 0.160 0.158 0
0.691 0.691 0.582 0.594 0.872 0.783 0.932 0.909 0.664 1.080
1.442 0.658 1.425 1.607 2.087 2.038 1.954 1.802 1.983 999.999
0.870 0.616 0.814 0.595 0.505 g ()}
0.741 0.741 0.632 0.644 0.922 0.833 0.982 0.959 0.716 1.111
1.492 0.708 1.475 1.657 2.137 2.088 2.006 1.852 2.033 999.999
0.920 0.666 0.364 0.645 0.355 . 0
0.796 0.711 0.687 0.699 0.977 0.888 1.037 1.018 0.769 1.167
1.548 0.766 1.531 1.712 2.193 2.143 1.961 1.907 2.089 999.999
0.929 0.723 0.913 0.700 0.610 0
0.809 0.668 0.644 0.712 0.990 0.901 1.050 1.031 0.782 1.180
1.560 0.776 1.544 1,725 2.205 2.156 2.070 1.920 2.046 999.999
0.988 0.735 0.871 0.657 0.513 : 0
0.777 0.703 0.723 0.709 0.822 0.841 0.643 0.609 0.779 1.130
1.384 0.696 0.426 0.506 0.350 0.272 0.402 0.213 0.466 999.000
6.296 0.532 0.240 0.417 0.588 0
0.76%5 0.718 0.710 0.697 0.810 0.829 0.744 0.706 0.766 1.117
1.319  0.679 0.494 0.3579 0.407 0.317 0.401 0.249 0.459 999.000
0.291 0.517 0.270 0.405 0.571 0
0.713 0.668 0.660 0.646 0.761 0.776 0.823 0.819 0.710 1.062
1.251 0.722 0.692 0.651 0.604 0.479 0.430 0.376 0.517 999.000
0.230 0.459 0.357 0.351 0.512 0
0.686 0.641 0.633 0.619 0.733 0.748 0.572 0.677 0.637 1.033
1.416 0.767 0.456 0.3538 0.388 0.270 0.399 0.210 0.459 999.000
0.198 0.427 0.187 0.321 0.463 0
0.741 0.696 0.687 0.672 0.788 0.796 0.572 0.853 0.688 1.173
1.384 0.751 0.979 0.917 0.667 0.480 0.427 0.369 0.4353 999.000
0.202 0.421 0.337 0.312 0.455 0
0.761 0.620 0.660 0.666 0.783 0.815 0.718 0.713 0.762 0.984
1.369 0.763 0.789 1.094 1.071 1.056 1.402 0.986 1.504 999.999
0.877 0.7S7 0.843 0.720 0.747 : 0
0.801 0.666 0.700 0.706 0.823 0.855 0.758 0.753 0.802 1.024
1.409 0.803 0.829 1.136 1.111  1.096 1.642 1.024 1.544 999.999
0.917 0.797 0.883 0.760 0.787 0
0.899 0.757 0.797 0.793 0.921 0.953 0.8%57 0.851 0.900 1.122
1.507 0.901 0.927 1.232 1.209 1.994 1.560 1.122 1.642 999.999
1.015 0.895 0.981 0.858 0.885 0
0.814 0.685 0.713 0.605 0.836 0.868 0.772 0.766 -0.815 1.037
1.422 0.816 0.842 1.147 1.134 1.109 1.455 1.037 1.556 999.999
0.930 0.810 0.8306 0.773 0.800 0

Cevecsvecccccacscsccncnesacnsancnee Gececceccccsscsacsnnecaccracncnnnn cecccaccnean

¢ Number of ports at Great Lakes for export

Cercccccccncsaaccccennncscnscvnancsccacnsscsncanncanans eeccacecscaccsncnancnnnns .-

Codes for the above ports
(708) Toledo, ON

(709) Saginaw, MI
(710) Chicago, IL
(711) Duluth, MM
(717) Toledo, @¢C
(718) sSaginaw, 8C

OO0 0



c ¢(719) Chicago, BC
c (720) Duluth, B8C

708 709 710 711=-717 718 719 720

104
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E8,ccn
c This is the 5th data file for CORN which deals with supplies and demands.
c These lines show the gmount of surplus produced by esach surplus regjon,
c Far exsmple, the 1st aurplus region,
c Alexsndris (111) produces 0.314 million/bushel.
0.314 161.917 23.448 4.035 47.719 42.029 135.166 10.053 14.224 1.116
3.342 79.220 22.535 22.107 23.062 94.602 0.000 1642.148 148.080 13.917
140.172 24.962 69.460 53.652 47.342 150.510 105.739 9.646 51.702 181.239
138.346 70.598 77.423 111.318 148.192 24.793 110.007 90.644 72.595 24.005
26.113 144.679 31.976 42.936 69.730 0.008 60.568 14.919 89.884 5.203
115.326 56.230 17.974 28.141 64.257 83.648 $.036 75.112 0
[ R R R T R T T R PR T X T T T I I I PP S s
c These Lines show the gmount of corn demanded by the 36 deficit regions,
c- For exsaple, the 1st deficit region,
c Abilene (064) requires 18.512 millfon/bushel.
18.512 67.706 60.958 S50.416 T72.211 16.424 10.413 5.166 4.431 12.700
154.968 13.486 88.287 18.610 1.445 41.339 6.422 115.060 104.124 31.330
-2.216 34.242 37.571 8.190 7.362 10.384 2.972 23.433 9.148 1.977
S.747 94.124 166.786 T7.612 22.854 17.203 8.701 74.967 S51.683 21.584
30.637 10.130 64.614 2.804 42.449 21,856 2.269 33.494 33.859 23.574
21.161 - 3.849 3.812 81.095 31.579 4S.430 . 0
c. ..... L R e T I T YT YT Y Y T Y Y Y SS SwPeomsesececsevwee Se sessecsssennens
c The remaining lLines show the amount demanded by 25 foreign regjons
(4 (desand per quarter).
c For exanple, the 1st foreign region, Scandivania (801)
c fn the t1st quarter, requires 4.017 million bushel
c in the 2nd quarter, requires 1.731 million bushel
c in the 3rd quarter, requires 3.823 aillion bushel
c fn the 4th quarter, requires 4.170 million bushel.
4.017 1.731 3.823 4.170 0
26.864 b.4649 3.793 2.702 0
9.616 13,325 19.245 15.573 0
3.728 g.c00 0.308 8.000 ]
1.083 1.086 1.669 1.118 ]
12.440 140.733 0.000 53.372 ]
0.902 6.308 8.567 15.173 0
26.693 15.072 33.549 7.173 ]
9.714 14.876 10.377 5.999 ]
0.232 0.000 0.117 0.018 0
0.000 0.000 0.216 0.308 0
0.05S 8.405 0.134 0.419 0
&.789 13.160 9.135 10.797 o
g.210 g.210 0.210 0.210 ]
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0.000 0.044 0.814 14.250
28.189 28.734 26.100 34.350
40.238 31.499 56.198 46.950

111.428 119.557 134.040 145.373
17.237 22.121 3.731 8.472

0.000 0.000 0.000 0.000

8.044 11.168 11,324 8.512
17.916 24.874 25.222 18.960

4.548 7.179 5.018 9.479
15.155 9.725 4.056 2.637

5.209 6.407 7.912 6.510

Ceescccccccsessccannsncccccscancnsnnnnnannaa cccecccvccaccsovcnarcnrasccnnnnnssnannnn
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File09.crn

This is~-the Last and 6th data file with the location names and code
number of all involved regions. The grain involved is corn.

28 surplus reajons

Code number Location neme State

111 ALEXANDR, LA 0
oas ANES, 1A 0
139 AURORA, 1L 0
068 AUSTIN, ™ (1]
163 BATTLE C, L} 0
015 BISNARCK, [ ]] 0
02é BROOKING, so 0
162 CADILLAC, NI 0
154 CANBRIDG, o ]
3351 CASPER, uy 0
032 CNADROMN, NE 0
092 _ cHILLICO, Mo 0
153 cwiLLICcO, o 0
094 CLINTON, xO 0
164 coLuNBsuUS, e 0
083 DECORAH, ° COIA 0
131 DE KALB, 1L 0
084 OENISON, IA e 0
130 oIX0oN, IL 0
121 EAUCLAIR, s 0
134 EFFINGHA, 1L 0
164 FLINT, NI 0
141 FORT UAY, I8 0
132 GALESBUR, IL (1]
046 GARDEN C, KS (1]
034 HASTINGS, NE 0
162 INDIARAP, IR (1]
113 LAFAYETT, LA (1]
172 LEXINGTO, Ky 0
03S LINCOLN, NE 0
138 LITCHFLO, IL (1]
033 KCCoOX, NE 0
123 MADISON, Nl (1]
073 MANKATO, L] ) 0
082 MASOR CI, 1A (1]
093 - NOBERLY, RO (1]
021 MOBRIDGE, SO 0
135 NOUNT VE, IL (1]
037 : NORFOLK, NE 0
0as 0SCEOLA, . 1A 0
089 OTTUNRUA, IA (1]
137 PEKIN, IL 0
099 POPLAR B , RO (1]
143 * PRINCETO, IN (1]



087
391
076
096 -
074
06A
081
152
122
291
145
1351
045
875

RED OAK,
RENO,
ROCHESTE,
ROLLA,
ST.CLOUD,
SANANTON,
SPENCER,
SPRINGFI,
STEVENS P,
SYRACUSE,
TER HAUTE,
TIFFLIN,
VICHITA,
WORTHING,

LA
NE
MN
MO
L] ]
TX
IA
o
us
Ny
14
on

108

Ceveccmcccrccnnsacccnccnonesconcrcsonsnancssconcacncsncsessoocscaccsacnsnsasanssas

3% Reficit reaions

c

¢

Code number

066
213
061
211
707
301
6s2
(1 74]
351
098.
086
261
231
231
391
o6n
0s1
101
201
191
0s0
192
102
171
342
047
161 -
181
097
281
140
183
715
282
104 -

Location name

ABILENE
ALBANY
ARARILLO
ATLANTA
BALTINORE
BANGOR
BARTESVILL
BEMNIDIJ!
BILLINGS
CASOOL
CEDAR RAP!
CHARLEST
CHARLOTTES
CoLUNBIA
DENVER

EL PASO
ENID

FT SKTH
GADSDEN
GREENWOOD
cuYNON
NATTIESBUR
HOXE
HOPKINS
IDANO FA
INDEPEND
1RON BT
JACKSON
JOPLLIN
KANE

. KENTLAND

KNOXVILL
L.A.
LEWISBURG
LITTLE ROC

State

™
.GA
%
GA
L] ]
L1
oK
L] ]
NT
L]
IA
Wy
VA
sC

TX
oK
AR
AL
NS
oK
NS
AR
Ky
10
Ks
Nt
™
No
PA
N
TN
CA
PA
AR

e



Code number

601
602

603
604

603
606
607
608
609
610
611
612
613
614
618
616
617
618
619
620
621
622
623
624
625
626
627
628

Lussock
McALESTER
McRAE
MONTGO
NASHVILLE
oK CITY
PORTLAND
ROCKY MT.
ROSVWELL
RUTLAND
SALINA
SALT LAK
SEATTLE
TALLAHASSE
TEXARKAN
TUCSON
TYLER
UVATERTUN
WINSTOM
WINT HAY
CRARPAIGNE

Locstion name

ST. PAUL,
WINONA,
MCGREGOR,
DUBUGUE,
CLINTON,
BURLINGT,
HANBIBAL,
ST LDUIS,
sioux cr,
ONANA,

NE cITY,
ST JOSEP,
KANSAS C,
GLASCO,
OTTAMA,
PEORIA,
BEARDSTO,
CINCINNA,
LoutsvIL,
EVANSVIL,
CAIRO,
HICKNAM,
OSCEOLA,
MEMPHIS,
NASHVILL,
KNOXVILL,
CHATANOO,
GUNTERSV,

TX
oK
GA
AL
™
oK
OoR
NC
NK
vTY
Ks
uT
WA
FL
AR
AZ
™
Ny
NC
FL-
It

L]
L]
1A
IA
IA
1A
MO
Mo
1A
NE
NE
MO
L[]
MO
IL
1L
1L
oH
KY
4 ]
I
KY
™
TN
TN
™
™
AL

109
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629
630
631
632 -
633
634
635
636
637
638
639
640
641
642
643

20 Port reafons

Code number

701
r02
703
704
705
706
roz
708
709
710
&R
r12
713
714
715
716
7
718
719
r2o

FLORENCE,
CATQOSA,
NUSKOGEE,
PINEBLUF,
DES ARC,
GREENWOG,
VICKSBUR,
NONROE,
LEvISTON,
CENTRL F,
PASCO,
ROOSEVEL,
THE DALL,
NEW ORLE,
PORTLAND,

Location name

NoBILE,
NEV ORLE,
GALVESTN,
CORPUS C,
BROMNSVI,
CHARLEST,
BALTINOR,
TOLEDO,
SAGINAY,
CRICAGO,
ouLUTH,
SEATTLE,
PORTLAND,
SAN FRAN,
LONG BEA,
SAN DIEG,
TOLEDO,
SAGINAY,
CHICAGO,
ouULUTH,

25 Foreign reafons

Code nuamber
BO1
802
803
804
805
806
807

Location name

SCANDINAVIA
N.C. EURGPE
$.¥W. EURQPE
ISLANDS
ADRIATIC
uUsse

E BLOCK EURO
€ MEDITERRAN

AL
ak
oK
AR
AR
MS
NS
LA
1D
WA
WA
HA
oR
LA
or

State

AL
LA
=%
=%
TX
sC
L]
an
L}
1L
L]}
WA
aRr
CA
CA
CA
[ 14
( 1
8c
ac

110



L

809
810
811
812
813
814
815
816
817
818
819

821
822
823
824
823

N AFRICA

RED SEA

E AFRICA

W AFRICA
PERSIAN GULF
¥ ASIA

SE ASIA
TALUAN

KOREA

JAPAN

CRINA
CANADA

¥ NEXICO

E MEXICO

US ANERICA
CENT ANERICA
CARIBBEAN

111



wnsett CPTIMAL SOLUTICH Seewesy

TOTAL COST  32268B1633%.

CORN SHIPMENT PROBLEM, BAIE COMEAU ADDED - RULLER, GRANT, TEHM,
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GRAIN SHIPPED TO DEFICIT

GRAIN SHIPPED TO ROREIGN REGIONS
-

126

'

]



)

Validation of Grain Corn Model

FGIS
- Recorded Model
Port Exports Solution
Million Bu.
Mobile 42.20 42.90
New Orleans 1124.70 1127.07
Galveston 10. 40 10.70
Corpus Christi ) 5.76 5.20
Brownsville (] 0
Charleston 0 0
Baltimore 84.00 84.40
Toledo 21.93 18.40
Saginaw 0 6
Chicago 22.38 0
Duluth 1.30 0
Seattle 99.25 98.80
Portland 138.10 133.30
California 0 0
San Francisco - -
Long Beach - -
San Diego - -
Baie Comeau 27.42 28.30
Toledo - 10.90
Saginaw - 2.50
Chicago - -
Duluth - 14.90
Total 1597.440 1597.049

Special adjustments made in the calibration process:
1) 95% railroad cost from Indianapolis to Baltimore
2) 80% railroad cost from Stevens Point to Chicago
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