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<E 1> R MOTOSS| HEDE AZIIEX|

SUAZH 2tE X
CHEWS O|™ AlZ(Pre-Transport time) 2.3
CHZ|AlZHWaiting time) L6
ALY AIZHn-vhicle time) 10
B&A|ZK(Transfer time) 12
35315 (Nunber of Transfer) 8.2 (penalty in minutes)
TEFA|ZH(After transport time) 1.2

A}E. : European Union, MOTOS Handbook; , 2010.
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1) New York Metropolitan Transportation Council, New York Best Practice MO/Del (NYBPM) For Regional
Travel Demand Forecasting NYBPM User Documentation, 2009.
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Employment and Employment

Location by 5 Categories

Forecast
Analysis
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Households by
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Availability Household Size,
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Available
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Analysis
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Trip Trips by 7
Generation Purposes (HBW
Model by 4 income
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. Trip Trip Tables by 7
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etworks Model . (HBW by 4
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Additional Zonal .
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1) E392 (Trip Generation)
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ol BHFIE 2] 2FH)
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SH=7 A g0l
Work 7V, =, 7R Workers: HEH B, 42¢)
College College L1019] 7HI4=, 4 College MU= H|E
7¥g718t School School L}019] 717214 4=¢] WS EAXK: HS
Shop 7HAE, Y, 7HAUW Workers T EARKKE B|E
Other TR, Y, 7 workerS® NZEW BRI HIE
)7k 7| work 7R, Y, 7R workers® VEH EAXE H|S
other THE, =, 7HFU workers: NEH BAKE B

Households by
Income, Household
Size and Workers

Households by
Income, School Age
Persons

Households by
Income, College
Age Persons

Trip Production
Rates

Trip Attraction
Rates

Subzones for
School Trip
Balancing

External
Trips

Trip
Generation
Model

Move P/A
to Vectors

Add Internal-
External and
External-Internal
Trips

Balance
Productions
and Attractions

Productions
and Attractions
by Purpose

Report on
PETERITICS

Report on Trip
Generation Model

Report on Changes
to P/A Data

Report on
External Trips

<72l 2-4> Trip Generation Modeling Process
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<2l 2-5> Trip Distribution Modeling Process
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3) 4 THAEH (Modal Choice)
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S=~ Z=Eohof

Work Drive alone, Shared ride 2, 3+, Transit(W), Transit(4), Bicycle, Walk
College Drive alone, Shared ride, Transit (W), Bicycle, Walk

7rg718k
School Motorized, Non-motorized

Shop Other Drive alone, Shared ride 2, 3+, Transit(W), Bicycle, Walk
HI7VE718F | Work other Drive alone, Shared ride 2, 3+, Transit(W), Bicycle, Walk

Zonal Attributes:
Households by
Income, Terminal
Times, Parking Cost

Highway Carpool,
Non-carpool Travel
Times and Distance

Transit In-vehicle,
Access/Egress, and
Wait Times and
Transit Fares

Walk and Bike
Travel Times

Legend:

- Input Files

Trip Tables by Purpose
(Work by 4 Income
Groups, College,
School, Other and
Non-Home-Based)

Trip Tables by Mode:
Transit- Walk and
Drive, Drive Alone,
Shared Ride 2, 3+,

Walk and Bike

Apply Mode
Choice Models
by Purpose

Report Trip
Tables by
Mode and
Occupancy

- Models/Processes

- Report Output Files . Data Output Files

<72l 2-6> Mode Choice Modeling Process
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4) Time-of-Day H&

o ZCREAY ESiE o APloA] ZF £7F EAS &£ 57 7L 32709 Al7pE R
TEOK A ARIE e SdEE AET

Home-based Auto Trip
Tables by Occupancy
and Purpose

Non-home-based Auto
Trip Tables by
Occupancy

Transit Trip Tables for
Walk and Drive
Access

Non-motorized and
External Trip Tables

Legend:

- Input Files - Models/Processes

5 ZHulA (Trip Assignment)

O

Time-of-Day
Choice Model

Time-of-Day
Peaking Factor
Model

Summary
Reports

Midday, PM Peak, Evening, Night &3+

- Report Output Files

<12l 2-7> Time-of-Day Modeling Process

SOV (5), HOV2

and HOV3+ Trip

Tables by Time
Period (5)

Walk and Drive
Access Transit
Trip Tables by
Time Period (5)

Walk and Bike
Trip Tables by
Time Period (5)

. Data Output Files

EnlE A= 570 A1ZHH (AM Peak, Midday, PM Peak, Evening, Night) & ?—‘5‘:6}
of 8%, VDF AEA| AIZENE TPF (Time Period Factor) & A&3ld Ales

- UMY Zik= HighwaySt thEus o0 g8 Sz 4
2o} PTHIERO] KEHgk AkEo] o8t

Z3} AM  Peak,
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<i 2-19> Highway Assignment Volume-Delay Functions

VDF Definition Function

d9 Centroid, Connectors | Free-Flow Time * (1 + 0.15 * (TPF * (Volume / Capacity)) ™4
fd1, 11 Freeways Free-Flow Time * (1 + 0.72 * (TPF * (Volume / Capacity)) 7. 2

d3 Expressways Free-Flow Time * (1 + 0.56 * (TPF * (Volume / Capacity)) 6.0

fd5 Urban Arterials Free-Flow Time * (1 + 0.60 * (TPF * (Volume / Capacity)) 5. 8

d7 Rural Arterials Free-Flow Time * (1 + 0.60 * (TPF * (Volume / Capacity)) 5. 6

Free-Flow Time /2 + 10 + ((TPF * Volume / Lane Capacity)

fd31, 32 Auto Ferry Delay /anes -1) * (60 / Lancs)

fd40 | Auto Ferry Crossing Link | Free-Flow Time / 2

AM Peak
Carpool, Non-Carpool,
and Truck Trip Tables

Midday Carpool,
Non-Carpool, and
Truck Trip Tables

PM Peak Carpool,
Non-Carpool, and
Truck Trip Tables

Evening Carpool, Non-
Carpool, and Truck
Trip Tables

Night Carpool, Non-
Carpool, and Truck
Trip Tables

AM Walk- and Auto-
Access Transit Trip
Tables

Mid-Day Walk-Access
Transit Trip Tables

Equilibrium Trip
Assignment
for Distance and
Generalized Cost

Slave Assignment
for Times

Slave Assignment
for Generalized
Cost (with link

volume averaging)

Walk Access
Assignment for
Times and
Volumes

Synthetic Times
and Skims for
Auto Access (AM)

Summary
Reports

AM Peak Carpool,
Non-Carpool, and
Transit Travel Times
and Volumes; Non-
Carpool Distance

Midday Carpool,
Non-Carpool, and
Transit Travel Times
and Volumes; Non-
Carpool Distance

PM Peak Carpool
and Non-Carpool
Travel Times and
Volumes; Non-
Carpool Distance

Evening Carpool and
Non-Carpool Travel
Times and Volumes;
Non-Carpool
Distance

Night Carpool and
Non-Carpool Travel
Times and Volumes;

Non-Carpool Distance,

<12l 2-8> Trip Assignment Modeling Process
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PSRC HE WEFQ &9 4t IEE Batch Filedb Emme] MAC Fileg 018

- Batch Filex o]&dld Hg =3k Aol MODEL1-0.BAT
i - | TRIPGEN.MAC
- SHE A Al2] X ZA A o] §m NEWVECS . MAC
ScSo=2'o E%o —E ‘ﬂv—-oﬂ Lq'a' Uﬂ‘—- Hﬂ DATRATIN.MAC
== UPDATE . MAC
Z W AE mMAZE 3E0I] dASAIY GENERATE . MAC
o CHANGE . MAC
- B mERE mEZs £718, HolES 7 BALANCE . MAC_
o TRUCKGEN . MAC
T U, Skl 2=, 443 7ol mE TRKEMPL . MAC
] 15 gl Sol S i TRUCK_PA.MAC
AP B33} AHA T O g Wit A SlE CONVERT_OD.MAC
*‘lv—-E !, oo TT, ©o =W Q’E SPLGEN.MAC
~ ADJUST_PA.MAC
=3 Wy 502 TUE

- PSRCTDM1-0. BATE 3©SZ3l EHERXS}
e D] o mAES ~m INITIAL2.BAT
A : =] il = oho HBW_TDMD . MAC
THE Lol e 2E TE COEFFICT .MAC
= = = MOMD_INI .MAC
- 7F71EF 2 E¥y 7KgV EE 25 Ede BANKIMF2 .MAC
o o HBWK_BAT . MAC
A 5 = A TRWAFAR1.MAC
Bankloﬂ —] r/]'\__ ) So= Bank2©ﬂ '1 NONW._DMD . MAC
= NONW_COE . MAC
AEE NONWMOMD . MAC

BANK2MF2 .MAC

- : : NONW_BAT . MAC
workudmec. mac, col_fric. mac, col_dist. mac, O AEARY MAs

POST_DMD .MAC

nonwiric. mac, nonwdist. mac, sch_fric. mac POSTCOEF .MAC
o o POSTMOMD . MAC
*4 AMEHAZE SESK] BEXHFEE & BANK3MF2 . MAC

POST_BAT.MAC

02
Uﬂ




o & HYoi= FEEEo] SHA0E 2% A 24, EYEE HE e 9

Fo] A=
o FLAMENILY miAE (o)
- PSRCTDM1-0. BATE 3$&E6k ZEHELS} INITIALZ.BAT
_ — = = HBW_TDMD . MAC
FEAY 2Yo] 2ok maEE e COEFFICT.MAC
MOMD_TNI .MAC
- FAQE, B 018, UEnEQS U 7)E B BT A

) TRWAFART. MAC
TEEE AEEs Yudct & coeffict. mac, NONW_DMD . MAC
NONW_COE . MAC
NONWMOMD . MAC
BANK2MF2 . MAC
~ N NONW_BAT .MAC
=9 HAZE &&0l0] 8] BEs =3l TRWAFARZ .MAC
POST_DMD . MAC
POSTCOEF .MAC
POSTMOMD . MAC
BANK3MF2 .MAC
POST_BAT.MAC

nonw_coe. mac, moempcwi. mac, maocarper. mac

@ SMY A

o PSRCTDMI1-0.BATE S&dld Sdlds aloion, 7] Hde S8z, &
H

DE, ESNE TS S8 6l iEa 2ue Tus
o EBNFIY IE (o)
HBWTDMIZ2 .MAC

- AR AR B aEE HolES AlS
AMPKTABS . MAC

MRS 7]

ol Thaat 2ol 2 ARFHEE HAZE T AMTODMAT . MAC

AMTODMAT2 . MAC

25} AMPKTABSSR . MAC

e AMTODMA2 . MAC

_ AMTODMA3 . MAC

- QEAITE ¢ ofpktabs. mac, ofpktabssr. mac, SPAREMAT .MAC
AMASSST.MAC

fasssf blwk = AMTOLLS . MAC

ofasssf. mac, nonwbkwk. mac & WALKBIKE. MAC

, L \ - AMTRNHDI . MAC

- QSHE A7 TCENTERA.MAC

LIHEF, Ad, OoFE AI{F ¢ latetabs. mac, TCENTERA.MAC

= AMTRANHW . MAC

latetabssr. mac, pmasssf. mac, evasssf. mac = EFFHDWY . MAC

AMPKRSKI . MAC
- QEVEFARE ¢ ampktabs. mac, ampktabssr. mac, ADDLZTTP.MAC

TRAUFAR . MAC
amassst. mac, walkbike. mac =

TODINPUTS.MAC
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L}, SERPM 2! I

o SERPM (The Southeast Regional Planning Model) & Cube Voyager
25l vl=9 Florida 9% A999] Highway 2
B 2EY

Model Spocific Programs

RIDATAZ
ULSTGENWMES

Southeast Regional Planning Model 6.5

Main CV Medule

| E51E

User Supplied Input Files

REALMES
IAPES

| COMDLEMES

ITURMNES
MLEG

NIADTORS
MLOGITE
HEVALSH
RIMSEDBF

FTZTRME

ALTOCON
TR_FARE

NLOGITK
MNMOTORT
UFDATEM

HEWALSE
RMEEJBF

=d]
=

TRNBUILDE

CEEERLIES

1. PILOT
PROFILEACYKEYS
RATEEHH.SYM[1]
2.EXT PROFILEICY Keys STREOXH SN [1]
External EETRIFS v & SES_YY NET
SESTAZS WY DBF
SCHODLYYS (41 [1]
ZDATAIE.NVE (KK [1]
IDATAB.YVE (XK1 [1]
3. GEN SBEGEMCTL
Trip Generation COMBLSSS.CTL
FROFILECY eys DIEFAILT_SESMENT £5
I SE5_WY NET SPEC_SEODATA.CTY
MYFIRCTORE. YA ARTPCE DAT
4. HNET MSPDAD] Y DBF FRWYFCE.DAT
Highway Netweork HywyPCE DT
LOFFFCEDAT
l LONFCE DAT
FROFILE Y Keys LOAWPCE DAT
5 HPATH | | WTLRMDEFYYAMCARDE YYA CFFPCEDAT
Highweay Path & Skims ML.CTL COPCEDAT
PROFILEICY Keys
I FFCEY
FF2.cav FROFILE Y Keys
6. DISTRIB PILOIGET S 2] TROUTE o LIM[2]
Distribution MMOTOR SYMI2] SDLAYAM2 VY8 CEV[2]
A1DECK_DMY.THT[2] SOLAYNDZ Y'Y & S5Y(2)
I DISTS_SvHTHT[Z] T=WSD_v4 PT3[2]
FAREZOME_YV A DATIZ)
7. TNET'TPATH POVALK_ YA DAT2]

Transit Metwork, Conneciors, Skims

[

v

&

SDLAYLRD_ v DAT [2]
WEALKTRL ¥ FR[2]
NTRAALITO_WY L DAT[I]
AUTDE_AM Y'Y & DAT
AUTDE_MO_r & DAT

8. MODE
Maode Choice

I

9. TASSIGN
Transit Assignment

PROFILEICYKeys
PCWALK ¥ a DAT [2]
DISTS_SYN.THT[2]
HLOGITLSYNEZ]
MMWIOTOR SN 2]
VALK XK [2]
£1DECK_DMY THT[2]

Protfle/CvKeys
FARES.DAT[2]

10. HWYTAB
Highweay Trip Tables

PROFILEICVKeys
PERTRKEXTZ DEF

11. HASSIGN
Highway Assignment

MROFILEAC WIS cye

12. HEVAL

Highway Evaluaiion

[1] Files reside in AMPOINUGCEING Subfolder

[2] Files reside in ATRANSIT\ Subfolder

¥ =PB, BO & Ml

<3l 2-9> SERPM EEo| nE+R

PROFILEACVHKeys
TD_OBS_DATA.CSY
HELABELS.SvM
HERATES SYH
HESCREEN.SYH
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1) S92 (Trip Generation)

o SERPM HEolAl= gt 2ol 127 Ed=808 FEGl] B4s =3st
o BEAARo] EstEE 470 A9 (Palm beach county, Broward county, Miami-dade

county, Southeast region) 8] &3 M -[OIZHS

<& 220> EUSHY MM S0l BHEIED2 ERY)
SH=5 = 7ol
Work AR 22ROl & 1,2, 3AF 210 UEAK
Shopping AR 7HRSE ol ¢ 2, X} A ISR
SR 710} Social-Recreation %:%E?&HZ,\—, 7RIS oFs 4= | 2, 3%} Al ﬂ%?(}i,\j, TV SEl/HE 2
- School RS 7S ofE 4= =25k <=
College/University| XE¥EFEiSy 71HLSy ofs & ==5hl ¢
Other AR 7HE oFs 4 | 2 3R A U8Rk THs sEV/EE
B0 Work ARERE S2AkR Ofs 1,2 3AM A 8K
= Other AREF, Z2AK OFs 4= |1, 2, 3R A3 U8Rk, 7y sEl/TEl =
Airport HI ESSe & S84 = U8Rk 7H<s sE/HE 4=
4-Tired 1,2, 3R 413 SRR TR
3= Single unit RIS U8R TS 1,2, 37} A1 1R, 7S
Combination 1,2, 3%} A1 18Xk TR

2) ESNEIL (Trip Distribution)

o SERPM EWEZE ZYE Cube Voyager® EHIY S HE3I oM, HFS HIHFE
TEokl SRR I1Ew e EEol] SUEEZE et
<i 2-21> XNge MY E fle GammagtT HE
sd=H Gamma Function ks
ee HF HIEF
Work
Shopping
Social-Recreation
Var=ValE1} (1), =a,*(I**b,)*explc,* I
]—O ] SChOOl f P D ( j? p g7 )
College/University
Other o714, congested free-flow
Y PAvspal! Work ays bp, Cp:l—i]'a]-mlE]' skims skims
- ﬁOther F(1), =252 ) TR 3t 10) AP
Airport
—01y1 AN }
4 Tired AT )
o= Single unit
Combination
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HEAE AEIE ZAEE (Nested Logit Mode) &

SIS BEs] SRHEDES TEE

fjo
2
0p
Ol
2
=

, HIZFG71EE, VIEFSERE T2, EAEE F

SY=H Chof o
SR Work Zero-car household, 1-car household, 2+cars household
e Non-Work Zero-car household, 1-car household, 2+cars household
H|7FS 718t -

Persons Trips by Purpose (HBW, HBO, or
NHB) and Auto Ownership

&
2
~
N

$—‘—#

Drive Shared
Alone Ride

Auto with 2
occupants

&
()
~
N

L

v v

Walk Auto
Access Access

l—‘—l v .

; L

Modes Mover Ride Ride

Premium ‘ Bus & Park-N- Kiss-N-

LRT/

BRT Metro-Rail

Tri-Rail

LRT/ Metro- LRT/ Metro- .
il Ratl B

Bus & Bus &
Mover Mover

<712l 2-10> Mode Choice Modeling Process

4) SlE (Trip Assignment)

o SERPMQ EGIilA HEE Time of Day F8 Y} 24X B OF FEFH O, HE

A 718 (Equilibrium assignment process) & &0l S8 S 4aish

ol S33 gk vigdsk] flal =2 Ald Fefoll wh
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5) WEFY dE s 3y

o Cube VoyagerE &-235}] Tim

T Ao, 4 Hde E3eH

- Pilot (PILOT)
S (GEN)

- Highway A% 34 (HPATH)

- Transit & (TASSIGN)
Highway BlE (HASSIGN)

Transit WEX A X AZ (TNET/TPATH) -

e-of-DayZ &1} 24417+ HYOF
s 12 HERE 78E

- QEEY 44 (EXT)

- Highway WEX = (HNET)

- EYE L (DISTRIB)

SHAE] (Mode)

- Highway A|7FE3 (HWYTAB)
- Highway B 7} (HEVAL)

oreste control.mas

T e
1

Mode choice by TOD and Purpose

AM TNET

EETRIPS
P m 5

-
P2 zoral Data 3 Prods/attrs 0EF [bd
Pitocar v [

Gen Report I d

Route File AM2

Rer 3

Route File AM4 =

5 TR >,

0P HBNWRK  TE 3 I—
(OF NHE B
o Matrix File 7 g [AMPK HwY 0D
Filed g

OP HENWRK v

0d Tot TranHEW

B2 Zonal Data 6 Péc1+Car-OpPd [Bd
by Zoral Data 1 PAOCar-FkPd
by Zonal Data 3 a

Tot Tran HE

;
— Connectors, Paths and Skims
Sogenzone— [N |

e
THEEN
o |
b2 P Trips
[

TotTrannHE E =

rothits .

>
>
B
 Tot HBNW. =3
>
B>

Route File MD1
Route File MD2

AAA

Route File MD3

Route File MO4_J=2
B
Ruuie File D5 i

FFHOV Skim =g

C |
foute File MO7

JgRe AM Pk HWYOD

I
B
Route File M08 =2

enalties
Link/Net 2

PM Pk Hwv 0D |
OF Pk HWYOD

[Turn Penaities

24H HTTAB

VVVVV

u

K TOTA
g Mo THET
b3 Route File MO1

Route File MO2

[} Route File MD3

[lecse i v |

FF GM

send mail

heEET, -
b Turn Penalties

vavvv

OP TOTAL

Script Fila
13

<12l 2-11> Cube Voyager Model Macro

Flow Diagram
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o BEWM REO FE BAS &4 17, /Y, TEAL OFEHR §TE2 ENE
% A =

=
d Ay B qolds A&ESks Ao, & 1ITHAIE +dxo s

Write ZDATA1B Files

S |

Writa Hew Dietriet £ SPGEH DEF filae

Wirite ZDATAZ Files

—— - MD T .
13 Dm-m R Lo [EEEE e

Write Two Transit District Summary & CBDZOMNES DEF files

‘Write SCHOOL Files
Print File
Write WALK-Index Files lprintFie | m e | 3 Script File Print Data 1 [>
TRI! Z | Data 1 m int Data 2
mmm- P T b [ z0ra r >
Znnnl Datad Print Data 2

[Print Datas [

mD

Merge selected 2onal data and XY cordinates and CBDZOHES

Extract XY coordinates for the Internal TAZ

g Linkmet. 1 m Hode File B

Iy Zenal Data 2 Record File 1

Print File
Write Valid INT TAZs Record File 1
[script File | lorint File | Compite TAZ-to-TAZ Distance m I
k3 RecordFile m Record File 1 = 1 |8
ooy [ S
Run Five User Specified Trip Gen Related Programs in {path1})
> riot (T (T T >
2 3
Converl Total PRODS & ATTRS to DBE Format Convert 1+ vehicle HHs PRODS1 & ATTRS1 to DEF Format
g Script Fi Convert ZERO-Vehitle HHs PRODSO & ATTRS0 to DBF Format
AT Sernire |
Zonaibdns | Pin Fil i |
o) pavcu s | oy | esecamar LY
EERTTI b e el
i 1JZonal Data 4 PA-OCar-OpPd
Zonal Data § I Zonal Data 5

i Zonal Data 7

Zonal Data 7 echo muntime
[ Iscript File m

7

<&l 2-12> Trip Generation Modeling Process
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o Egluny BEO| A0l SANY W SIL B2 VEYD skim HOEIS 7)v
oz 7t s

Distribution & Peak Period Feedback Loop

Builds Public Schoeol Matrix

P T OO o T e T
i — >

IL m ) PuBsen oo maty | °° FL-OP MODEIN1  |j

Peak period distribution feedback Combine ? Feedback Loaded Hetworks

—
>{> Rerl Losded Neb m MrgPreloadiet S
b Miter2 Loaded Net o

PreNMOTOR
Pre-mode report

Rubsch 00 Mat —

P Py EETAB-PRD peak Period Distribution
(b FF GM Skim 00

B pIFF FricFacs

By P Turn Penalties

PK-PTRIPS1+ CF
[ inal Peak Period r =

2 LinkMet. 1 Distribution FL-PK MODEIN1

2
p-
B
B
B
B
B
|
|p=
b | o

echo runtime

» I

<&l 2-13> Trip Distribution Modeling Process
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© FHdE oA

o & W9 AMH HE (MCAL, ModeINPK, ModeINOP, Mode Summary) 3} 150HA=

=]
<kl

TEo] A2,

2 HEFE

TS

| MODE CHOICE MODEL \

Select "best’ path for 0-car HH distribution

) Matrix File 2

BLookup File 1

[P
e
p

Mode Choeice Calibration m

Combine PK and OP matrices

T Ty T >
Suworonor s |

U;)(Ia‘te skim & Skims w intrazonals

i T
s,

Hew impedance using deterrence coefficients

v —|
=3

Print oata1__J
%

ODEINPK
P2 Zonal Data 1 0

JODEINOP
Zonal Data 1 o0

¥

Fun HMOTORT for PK period

et rior |
5

)= Matrix File 1

Matrix File 2

Lookup File 1

Pun HMOTORT for OP pericd

> T

Run mode choice model

T

=

> T

1

echo runtime

I

rovenre 18

wovenorz |3

S UIAEIS BARES HE8d

TRAHPLAH to Voyager Matrices

bl T
lgatrnriic s AT vatrixfies  f
pghratrinfiles | MatrixFiles |
gmatrixrites m%

rotrranion PSS
>
5>

Totunuw S
=
=

TotTranNHB
TotHHB

i TotTranHBWTab
Iz TotTranHBNWTab
iz TotTranNHBTab

lode Summary
oo

14

<712l 2-14> Mode Choice Modeling Process
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@ S A

0%

I~

o 24X} EE (Al day Assignment) 3} AJZHEHE HE (Period Assignment) & -850
xA 24,

RO, O] 2EE "Multi-Modal” E88RA (drive-alone, shared-ride, truck) & <=
ety
24 Hour Highway Assignment
24HR. Warmup Hwy Assignment Compite 24HR JCT Delays Based on Total JCT Merge Vol

> T seript e |

Bi24H HTTAB Fy LinkMet. 1
B, Network File M

-
] Ml
Py Turn Penalties m

|, LinkMet. 1

Transfel 24HE Junction Del. to Links
Rename 24HR Hwy’ Load Attr and Correct for Truck Unit & Fwy Mrg Pena
24H HL oadNet
‘ " e m 24HRHL oadNet eyl
Llnll.'ll

kims (LOV & HOV)

Run 24 Hour Hwy Assignment m >

b Metwork File
Py Turn Penalties

|, Hetwork File
I, Turn Penalties
P, Lookup File 1

Compile Skims for Selected Trip Veh-Hrs & Vel-Miles
Print File
) S Final LOV Skim 2
- - Loaded Netw Ski
), Final HOW Skim

Echo Runtime

> T

Select Link Trip Vehicle-Hours & Vehicle-Miles

) (g T >
Fimal Cong Skim f.

<%l 2-15> Trip Assignment Modeling Process(24A|ZF 2&)
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3. KTDB BNl 2HE I JiAMutol
7h NEFQ ofEnido| S8 3 MAts He

Q3 dENE2 2 AEE excel 9 F ZETHES 0180l oS58
E & =

S Qe FAR QR ZZTMollA] AARKEI TR k=

L. SWLYUCIA2| Alg] - DAl EHO| His} 1154

A8 glom, TEo duw

o AR - BAAE & o7, HY ASAIE Fieet AAsAL F ”7%\319}91 JHEe B
AollEH, Ax AsAY] FEAlE ¢17E7keol vlol =2 &7t K[, T
g AsAlE AU 7k Hrbke U2 ASE 248

SIT(1980d 7| = CiE|) —  ASAEEL=(C/H1esed 7|F CiE]) —  FAMe|(Hkm)(1990H 7|F ()
160.0%
150.0% ——
140.0% —
130.0% —
..-r"'"-’-—_
120.0%
110.0% 4‘2_———/_’4
100.0% -
80.0%
80.0% . . . . . ; . ; . . . . |
1998 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

<O8l 2-16> At| - AHX| 2t F7HE| F0]
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7). shel HERS SRl UsiHel Wz

o 1|=9] thEA| A& 7|7 (Metropolitan Planning Organization: MPO) & SHAUEIZAIE
S0l WErR B4 H¥S 750kl A2, Ego Bt H fAIEIE AKE0FE
okl U= MPOOA 71E Bo] 0]= HEES = SQHEE 4 HAEX0] 4tt

= s

A mEoln ERwA, SRR, STkt SENEY BAS Zad

LAND USE INFORMAION

{Households & Employment)

TRIP GENERATION
(Estimate Trip Ends)

TRIP DISTRIBUTION

(Allocate Trip Ends to Zones)

DAILY PERSON TRIPS

MODE CHOICE

(Divide Trips Among Available Modes

DAILY PERSON DAILY PERSON DAILY PERSON
SOV TRIPS HOV TRIPS TRANSIT TRIPS

PEAK HOUR MODEL

PEAK HOUR VEHICLE TRIPS PEAK HOUR TRANSIT TRIPS

AUTO TRIP ASSIGNMENTS TRANSIT TRIP ASSIGNMENTS

PEAK HOUR TRAFFIC RIDESHIP FOR EACH TRANSIT
VOLUMES ON ROADS ROUTE

INTERSECTION VOLUME
POST-PROCESSING

FINAL INTERSECTION LOS

A}= : Federal Highway Administration Travel Model Improvement Program, Travel Model Validation and
Reasonable Checking Manual, Second Edition, 2010.
<38 35> 32| HEmEC| YKol NS4S BT
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o0 7= EUE EAEE NYMICO BPMD HEES NewYork Metropolitan Transportation
Council's (NYMTC)ofl Qlall 20050l 7. ASA0] wErHdvk= gl A9 W
9] Tkl SWAEHE dl&c] floll TripZ210] ORE} JourneyE 7IHIC.E oF HQl

- BPMZ&E<2 Household, Auto-Ownership and Journey-Frequency (HAJ) HEEi}
Mode Destination Stop Choice (MDSC) H¥l S0] &
- 0] & Mode Destination Stop Choice (MDSC) 2 t&E1lE Ftol thel AKX &

7 ARAS HEshe HEOR HEIESH) S58 THY + U 2YY

I I Home Location |

| Journey Generation |
b

Journey Sequencing |

[
L
} Accessibility |

Mode & Primary
Destination & Stops

Micro-Simulation

| = L |',,/_,+ Departure Time

Time-of-Day

| Assignment |

<12 36> 7= BPMO| JH2 2=

‘ Pre-Mode Choice ‘
el

Non- ey Motorized
ge
Motor
I

Destination I I Destination |

T l I Accessibility

Non- Chain
Motorized ‘ Mode |" Utility
Mode l

‘ Stop Frequency

1 I Stop-Density
Total

Activity ‘ Stop Location I
Control

Detailed
Sub-Mode

og

<32 37> 72 BPMO| SEHME DHAZ

1) New York Metropolitan Transportation Council, New York Best Practice Model (NYBPM) For Regional
Travel Demand Forecasting NYBPM User Documentation, 2009.
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o oA} BIEPIXZ SiQlolA tiEnlE
2F SHEES (Optimal Strategy Assignment) .2,
AJAY, 8= SuF HEE dilks) vl o

WE e A8g
HHEES 1eioh]

BHE Adgsh

(S = {

7FEY MOTOSOIAM = HE WS +REMS floh AR £HOF HIARE

TH7]A17H(Waiting time),

time) ,

SEE314 (Number of Transfers),

HEe=

ZIARN =

220%@ MPOE O ZE oF dFAA W=EH,
4©§ I

TAJofA TJ%%JL%S FHEEE0] =4

Rl ZRHAIRE

RAEIRL, 27 2 MPOS] Z

8 wRo] WHL, SEhY

TREFS Fldl 7H gEl AKE:

ARHAIZH(In-Vehicle time),

TAR]7H(Egress time) O & 4%

<IE 3-9> MOTOSS| CHEWE A|ZIEA]|

ot 55/13} EH%

8 9%7F sl

271 mEol WEFR
e 97t Be IEiA, B2 MPO
THAlclAe] 23

Mhe Greater Copenhagen Area Traffic modely olAl= Ty} o] HAa
OF gkl AFFAITIO] 1282 oJdolH ti7Afks 6222 AHLFst

SHAIZH 7HEX|
CHE WS O™ A|ZKPre-Transport time) 2.3
CHZ|A|ZHWaiting time) 1.6
AILHA|ZHn-vhicle time) 1.0
BtSA|ZHTransfer time) 1.2
2t4312=(Nunber of Transfer) 8. 2 (penalty in minutes)
EZEIA|ZHAfter transport time) 1.2

A}E. : European Union,

TMOTOS Handbooky, 2010.
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waiting time g

b ___________________

headway

' - >
) 1

A8 : European Union, T™MOTOS Handbookj, 2010.

A=

<72 3.8> U=alc THEs nEDH

0 FS BPMolE TIZIAIZIN THEI] 020X 1202A1019] AFFAIZES AT 1}
o] Z4240] AR B HGEIT S
25
A
0 -
g 15 _ Wait = 1125 +0.125*Headway
2
= -
5 W /,
= Wast = 7.5 + 0.25*Headway
.-""’
5 -
Wait =0 5*Headway
o .'; 1 1 1 1 1 1
L] 20 40 &0 &0 100 120 140

Headway (mmites)
New York Metropolitan Transportation Council New York Best Practice Model (NYBPM) For Regional Travel Demand
Forecasting  NYBPM User Documentationg, 2009.

<08 3-9> 7EBPMO|A{2] SZLAL AMH|200 CHEH CHZ|AIZE AL of
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Building Connector Legs

PT uses the highway
(transportation) network to
+ find transit stops

< Centroid

(O Transit Stop Node

I
I
I
I
rx"z—b — o Highway Node

..using the impedances on every
link in the connector leg

'
\ NT LEG 1-6004 DIST=0.44 COST=10.56
° 1
S NTLEG 1-6001 DIST-0.23 COST-5.52
1
\ NT LEG 16003 DIST=0.39 COST=9.36
s oor 0.1 1
CTa—T grem w05 6004

Building Connector Legs (Cont’d) Building Connector Legs (Cont’d)

.and for transit legs.

A& : k3] FAdvanced Scripting techniques with public transport, Citilabsy, 2012.
<72l 3-10> CubeO| A2 Leg 7=

o OISRIE} WEFRFA Eollk= CUBEE o]&6id TEZ’f
Z

<

oo] gk52 9IS KPS AZSI] AAH2eH BRTO)
8

o "= oE| RS EMMEE 018561 tENE 4R 24

k=1
T

=

BRT, PnR, AAHA

0

Il

S Vg

B=

TETI O,

AN
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il
2
o

High Speed BRT

S~

Feeder Bus Station

\

Transfer

\

BRT Station

“

Local/Express
Entering BRT
System

PNR Lot \'n

Feeder Bus

\

A}& : Atlanta Regional Commission, Travel Forecasting Model Set For the 20 County Atlanta Region Users Guide, 2009
<J8 3-11> ARCEZI0|Me] tsuSeM 25

1
b &t :lxtf

il

Lt CHELS SEISY Hh
) ALSTS 12T 7 T

o MOTOSONA] 2~7H% @=+9] National Rail

2 215 128 Jemte o9 uE

Model (NRM) 2 Sttt 29| ol
2018, NRMojlA] &gt ST

s fo

e 4o
e Mo

H]ES FZAl{Haccess time), T2 |{Hegress time), TH7]AI7H(waiting time), *RH

AlZF(in-vehicle time), Q= (fare), I

(crowding) S°] U&=
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o 7|4 U (crowding) QAaE 3 SHWAI] BIAlE U] JHHAE 24
SIOEH 0]8A10 ARME 71=HS TEER= A0E, MOTOSOAE TUQAE
Ak} HIEOE vIFeEE AAlE
o TF MNTMAAM T IH QA7 Mg s =, WHQA vig I okl 18 =
- JIRofAfel Zo] e 2ol Z2uE SE s Wl ARRE Iy ARHARE
(Crowding In-vehicle Time) 2 TH] FEHIE o] fHElo] LB} SRS
HAE T AXA E

gza

? P p—

] T100% Metro car
capacity =213

[+] 10 20 30 <0 50 (1] 7o BOD aa 13 110 120 130 1140 150 1180 170 180 190 200 210 220
FPassengers in car

[+F:]

X]'E_ . Bill Davidson, Peter Vovsha, Mohammad Abedini, Chaushie Chu, and Rory Garland, “Impact of Capacity, Crowding, and Vehicle Arrival
Adherence on Public Transport Ridership: Los Angeles and Sydney Experience and Forecasting Approach”, Australasian Transport
Research Forum 2011 Proceedings, 2011.

<38 313> sF tEusS SMZEo| NeULL

o CUBENATE WU HES (Crowding model) & 01310 tiEWE $£Lio] RREHES 11
tdgh. CUBE WEHYEES dA Edr7kE 9tdck= Y 7R ks 2ok +

7R ol e

- BasdAe vigcke B2 ARHAI] Q4 (Crowding Factor) & &61
AREE
- dlE =01, 4049] FHo] Q= H2of thel] Fo BHesAe 5080l AR =

e
o] 0.85% 1l (3449/404) JA0] AR 7FGSHH, OlmRE] ARl EfATE
0= GA =H 40 928 O 7THEA SV
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Factor

A8 -

1.8 4

1.6 4

1.4 4

kgl{
5
[
02
w
>~
52
rjo
4
ogL
2
>~
<
0o
>
ﬂF
_>fﬂ
0
o
P
o
rr
oM
o
O

1.8
1.6
1.4
1.2 4 1.2 4
£
] 1
fd
0.8 0.8 4
0.6 4 0.6 4
0.4 | 0.4
0.2 0.z
o o
o 10 20 30 a0 so 60 o zo a0 60 80 100 1z0

Load uUtilization (percent)

CUBE Manual "CUBE 6.0 Professional transportaion modelling system, citilabs

<72l 3-14> 1} 28(Crowding model)2| &&=

&5t ARlo] &

=
RAEE, =5o] didul= Heois EAReE A Hal Ak

ol thist th7]A1710] S71skAL THE s o1&did At

=
ol ti7IAR] 7K & Us

AW

0‘§%X4@3371?<JICA> oflAf= BRT Tgoﬂz;i-,% Qo e BE 5] FHEY

TR Y2 S84 2EHP], dulHA, BRTO| 47FA] dEirielolm, 22t
SYAHL EPH]E S tHFEEH 4= (Alternative Specific Variable) 2 46}
FE VOT (Value of Time) 85, AEE B4 55 Sdl Z¥ & HE0kL BE0lY

FHEXOT BRT $-QE o|&5H

<HE 310> 0{Z§ MBS SFet m2ti|E X

(&9] : &, VND)
T E T e T cost R
QEH}0| -0. 03244207 -0. 00031714 1. 78542642
SEXt -0. 02610845 -0. 00004400 -
A -0. 06040653 -0. 00077420 2.27192611
BRT -0. 08307098 -0. 00046756 2. 98883463

Z}F @ JICA 'THE STUDY ON URBAN TRANSPORT MASTER PLAN AND FEASIBILITY STUDY IN HO CHI MINH

METROPOLITAN AREA; 2005.
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3. olie] SUS TREM DTS Al

71 HES3 3 OD

) HESA

o CUBEEZ 0|83} di2] EWE s34 Hd9 HESd=s k=9 8A% 7550

o kEO % o8 REO d45 Hdd ¢ e Hel £IRl0] 7HEY Us

=Bk 7} G A 8, AY S8, BT £8, SRS 1823
A 54, RREZO A8 B e 18 44 B9 T 82 EdE
o YAY B9 TR/ATO SHS VIS 4 = DRI S8 FEE UL
- Az, AMiS 8, TR 52 58 N84, SUY. BPR o BPR B 50| A
-

o] Qlon], Yac] TEHE $4e B4 WY, B4 2X wel the

<i#E 311> 2E|A FIR2E] B¥e| L= 5y

Name Value Count =M
N L= 9084 LTS

X, Y X, Y #E - Lo =Fak
APPNUM 0~6 8884 HIER] Tn]
EXTNUM 06 8876 2= El Tin]
APPMAX 0-12 8884 213 ElQ] Tio)
APPMNM 0~4 8884 23 El Tio]
EXTMAX 0~15 8884 23 El Tin]
APPLCM 0~2 8884 23 El Tin]
APPOWR 0~3 2340 Zl WM Hu] =
EXTOWR 0~2 2289 & Hx oo L&
APPLMX 0~6 8884 2 B B
APPLMN 0~6 8884 214 ENR] T
TONLYN 0 0 -

NN 0~10382 6785 = HE
LINKCNT 2-5 6788 B4 wAE
CONTROLLED 0~2 1821 (E8) #&5 AH

OLD_NODE 0~5026 1362 4 L=
SUB_TYPE2 0-3 612 & HMEZo|=
OLD_NODE? 0~13955 8653 LCHG
GEOMETRYSOURCE 0, 1 8895 A 54

Z}E. : ™orris County modely, 2005
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<E 3-12> 22|A FIRE| Bl 23 /4
Name Value Count =M
A, B NUM 31971 LEHS
DISTRICT 0~9999 13658 TITE
LENMILES 0~80. 31 13313 Azl
FTNCLASS 1-16 13680 VDF
DIST(LEFT, RIGHT) 0~39 13195 oy =
ONEWAY 1, 2 13680 LRI 2
FT 1~12 19509 HIEY
ALCOEFF 0.08~1.5 19509 BETA
NLTLANE 1, 2 17 -
LWIDTH 10~12 19509 APAZ
LINKTYPE 0, 1 19329 2 El
CAPACITY 850~18000 19509 =2
COUNTY(1) NUM 22 IE pET
TOLLFAC 0, 1 3266 =E
REFZONE 0~2000 19507
SPEED_LMT 0~70 16062 Aok
SHAPE-LEN 1. 7722982 19509 2o Al
STLABEL - - T2
MP(FROM, TO) NUM - -
LANES(NE, SW) 0-6 13200 A=
MODEL 0, 1 13680 -
DISTANCE NUM 19509 Azl
TERTYPE 0, 1, 2 19330 AgEY
BTCOEFF 4-7 19509 ALPHA
NRTLANE 1, 2 14
LSHOULD 0, 1 19329 -
QUEFLG 0, 1 19329 -
SPEED 10-68. 5 19509 &
YEARCT1 0~2003 22 MESAT
SCRLINE 0, 1 2 A F21E)R1
GEOMETRY 1 19509 A
CTIME 0~128. 50 09509 =3A1TH
: T™Morris County modely, 2005
2) 0/D
3ol ZHME 7EHOT EREAY PARTUHS B ERUS 6561 US
53] Hsus 8 24 Al g3t S82e sl gt
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<# 313> =4 OD & HZ=tt OD 75

= =41
2YUFA ATy

rAZzpch E?

Homebased work
Homebased school
Homebased service
Homebased Other
Non Homebased

=X 0D

Homebased work

Homebased school

Homebased Other
Non Homebased work

Truck-taxi
. Walk to bus
walk to rail PNR fo bus
AL - walk to bus
M2 0D drive to rail KNR to bus
. KNR to bus at CBD
drive to bus QRES)
To O

Z}81) : TOlympus training modely, 2010
A}52) : ™™orris County modely, 2005
A+E3) : Morth florida modely, 2006

o WEUE I VIZAE & taus e iy, 2U:
TS, AFFARKY] SEo08 FEE s

o =l HEUE AXES} vlud] HH, DHSEFAE
e &30 thall = dAtEe} vlset

<& 3-14> Z2E|A FIRE| Yol tiEwWE MO|0[H
Name =) M =
NAME NAME 107 Ay
MODE 0~10 14199 HENE ST
OPERATOR 0~10 14199 HsuE 2F5A
ONEWAY 0, 1 14199 L=
CIRCULAR 0, 1 1002 B
HEADWAY([1] 0~180 11712 AFFAITH
HEADWAY[2] 0~360 10019 AFFAIRE
COLOR 0-~14 13965 A AR

A8 . ™orris County modely, 2005



- ACCUMULATE : EdA2|1E dHct

Fbt

o EWE Qa2 CUBEdA AIck= Q7 TaddHol mel fige &= s
o] 7igoll met HBEuE Q=

- FLAT : SgAzlol #Aglo] &8s o= &3

- DISTANCE : O|SHZIE 7IE2E R &8

- HILOW : Z53 @0 tioh 2 Q=E0 X QaE9 A0l& Hgst R 748

- FROMTO : SARIEI SIARIES] @e0] Aol vigel @ &8

- FREE : 75

FARESYSTEM, NUMBER=4, LONGNAME="WHAT PB FARES", NAME="WHAT PB FARE’,
STRUCTURE="FLAT" SAME="CUMULATIVE',
IBOARDFARE=1.00,

FAREFROMFS=1.00,1.00,0.00,0.00,1.00,1.00

A48 "™™Morris County modely, 2005
<72l 3-15> CUBEQ| CLHEDE Q2N maul

o CUBEQ tEu&E QA 7o e}t 2
- STRUCTUREE &3l @A B41& 4856k, IBOARDFAREE &3l 2 XE ©e
Q=g A8
- FAREFROMFS2 QA &5 Q=8 I 4 Us SAUE QA ¥, 2
H, o, 60 QFFE HEche FHCRES 50l st SEHIES 1.00, 1.00,
1.00CE FAsH

’

o Sl % SO AN nErt A2 Iy F —/F‘_g T 27 g9t

(RIIEH) 3} FEW

ﬂJ 0
0 4
OO
9&
)
E
i)
S
)
o
i
4
£O
I
=
>
EZi
o%



<E 3-15> DE|A FILRE|IE2Ee| tl=nE Lt E

T Value SR T &Y

1 WALKACC WALK ACCESS CONNECTOR NAME
S 2 AUTOCON AUTO CONNECTORS NAME

4 ALLWALK ALLWALK CONNECTORS NAME
CH7| 11 PLATFORM RAIL PLATFORM LINKS NAME
Bts 12 WALKXFR WALK TRANSFER LINKS NAME

21 LB WHAT WINTER HAVEN LOCAL BUS NAME
Winter 22 PREM WHAT WINTER HAVEN PREM BUS NAME
Haven 23 CIRC WHAT WINTER HAVEN CIRCULATOR NAME
74 24 RAIL WHAT WINTER HAVE OTHER RAIL NAME

25 COMRAIL WHAT WINTER HAVEN COM RAIL NAME

31 LB LLT LAKELAND LOCAL BUS NAME
Lake 32 PREM LLT LAKELAND PREM BUS NAME
Land 33 CIRC LLT LAKELAND CIRCULATOR NAME
74 34 RAIL LLT LAKELAND OTHER RAIL NAME

35 COMRAIL LLT LAKELAND COM RAIL NAME

2 : ™orris County modely, 2005

2) BE FREMS flet Sy 28

o NETE $0242 6l NPl H8Y TulEs 24 Leg@/BE Y
=)0 WO, tIAIRE B W TIARE ZEER], BEAI 7KER], BEAIZE )
B, SWAK NEXE HE @ 4 S

o FT B Esol TS VIaA0] FoMgs B wEM & il we) TIE welE X
HBIL QIOm, 4ol Tisll 27] DI HI8 H9IS RIESHL U8 HIBY Ak A
2z ApIol EEAR) we) vI8e A

o SO oISt IEHSS BT W Sl thekd 0.5-0.69) BIBS [EsKL QOm, AR}
ol TSt FZol thalod 3.0-10.09] HISS F8akT Y

o WZ7IARRY 7IEA], ZHARE 7ESA]

LS
(Factor File) 2 Solo] Z2gHE=E 48 & 4= U



- R VKE

- Xferconste= Xferpeno]|
=AlE ZgoAl LERL

<xE 3-16> SliZE

|

-

A= AR N thgk ARAIS] Kgi R
7 AL EBsARol T
RFEZAI) thigle] 10,

Om|5HH Al Hg

nj2to|E SEFA & I2E| =&? rAZ2a|ct 2Ed
= = hrzkelibo b
SYHAIZDIEA it
127kE 71417} 2.0 10.0 2.0
(Runfactor) [ Pays hwi
T O HE 1
CHZ A2 S|
(Waitfactor)
ESTIEA|
2.0 2.0 2.0
(Bordpen)
SIS
0.0 0.0 0.0
(XferPen)
SIIEA2 HEREST 1.0 1.0 1.0
(Xferfactor)
BSIIEAR 5.0 5.0 10.0

(Xfreconst)

Z}81) : TOlympus training modely, 2010
Z}52) : ™orris County modely, 2005
AF23) : ™orth florida modely, 2006
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HBE U=sus +2FA (HH2H
1. 972 T
o ol 2 HIUE FREAM HY 5= f dHIETEA diQ AT ARIE E

= WESH, 0/D, HEus
FREMY] ol
olg Soll =i
HEgh T,

2
= AEsK] HE1E +RE49)

KTDB | ZA= CUBER S = 9] CUBE T} 325 23

A HolE, IkeE S A85l = tiEuE

al

0124EAH AR ‘ f'%iﬂEﬂﬂ?& = Olympus model
«Z2goDEdELa . " = Morris County model
T4 0D Marrix 88 = North Florida model
= )31 F Line data Y3
» S0 %¥ Parameter Y&
oy gg = 7
= A A9 A3
TR
A=28s35 cAaE g 3255
$90829 seRETIad Parsmwce 23
_'ﬂ%ﬂ%Pﬂmﬂﬂ@ﬂ
NO
A=

N g Ed
o EREL - BEiv

e g 29 24

eI xA2 29

» Line data $-33 49 94
S HER EA L

= EAEL - EEi |

» S RE BA
» 7] Paramerer B4

B e P ‘

» Comrnon Line 7

Tk % i ]

<J8 3-16> tisus T4 oH|g72] sE8=



2. KTDBS| == HiEXIZE &2 £44(2012)

71 HERH3

o 20108 71FEHE WEYIE & 1,237719 nEE(LEA WE:L 1071, £5dE 9
13070 OS2 FEEo] AL, 1ERA WERds E58 WEHYAL HA AEAMM,

Aok B AE9 i HolHE 2etel STHEA AR FFEY Us

1) %= (Nodes)

_4

o & AF9| gl Eeg=Eel kE D, xR, yEhEvE oM, ZREAAE UTM

WGS1984AAE A &5 =

0 19 WEENS, 9F4 TT, AGTE Ad U GolE, TEER Q34 B
EEESE
<¥ 3-17> 2012 KTDB tjxX}Z2| L= HM H&2

HEAD Ay |1

MEZ0|=0{8 a(@HirsE), a* (HMEZo|E)
Node_ID Y=ID
Node_X XARE UTM (R4 52) Q)
Node_Y Y&} WGS19847] 7]

TAZ Serial & H3E 1~1237
2=2Code a8k0), L=FA1)

Area A& Ae, O, F71, FEdEQ)
Station_Name ez)ec] HE/AHE o= o9 EE
Station_Type o= SEAY JE92 1
2 4Name Seid UETE Qe BE

A8 ¢ S FATY, (2 71545 YHOD) A5s 2 FFLdS F5FAh, 2012
2) &4 (Links)
o WAY £HE ELE, QT TReE, A% 9, BE ARS, £7)4T,
12 71E 88, AREWE, oA, BAS, ol84TIol WAEOl SRk A

o B4 El WHE 250 lem, 22t & AEROIE HUHe FEdd, #=E
~ =4

7)
SYAE 24 B dZ2d, AokE 24 B g9sdd, dsdas +dE
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<i 3-18> 2012 KTDB t{zX}=Z2| &3 H[o[H<e| Rtz =

HEAD

Mo Che| H|D
From_node JHRE NodeID
To_node SHLE NodelD
Link_Type EERd Rank TCHolE F2
Length A AF Km
Lane H ApES #
Speed Z7NEE Km/h
Capacity 19 71E g2 Z718%F Lane*10 10A17FS=HF
: S =
l;u:;tlzn A ﬂ]a‘;:;:jj i Funcﬁon_ﬁli
HOIERE
BPR g BA
Mode Moded9] Char FTHOIEER
Weight_auto SEAESHETIEAR] &=
Weight_bus HAEAZTIEA] =2 A 23
Weight_truck EHESYEIIEA] =
Road_Name TEHS Char
Road_Name_A ARAAE 78S Char
Bus_Volume(day) 19 18R AN SE o/ e l—ggdxﬁlohiﬂ
=
Volume_Check NELFAXE Code Code
Volume_Check_auto HEUEY peu/ e
Volume_Check_bus HEUEH peu/ e
Volume_Check_truck HAE50EH peu/
F_Link_ID e 2/ ATA=E Code
F_Link_Year HEdE Vyyy
F_Link_Type AZ S (R4, 28) Code AE=1, =2
AR SEuEATd, (97 71EATAHOD) A5st 2 FHrLdS FEAh, 2012,
<i 3-19> 2012 KTDB t{zX}=Z2| ZIER] F&2
Type =9 Type A
100 Edzga 107 Al
101 &AL 108 2T
102 TAIASSIEE 200 HABUAIE 24
103 =T 201 HASURNE Add T
104 Ed /R 300 Aok 24
105 L7 AR 301 Aol _SokAt
106 AT 302 Aold_gks

AR T,



Lt. O/D o[

o KIDBE k4 7IEHE 0/DE 55 0/D, PAEA 0/D, PAERAH F4t 0/D, F
T O/DE FHE AE
- 548 0/DA0VN =4) i, AL &2 Sul &9, 95 AL &3, o7/eE) TIE
- PA=H O/D@ON =4)  71E7HHEEE, Sok, sk, &3, ZIED, vI7IE7EE
(A=, 4«9, 7IED
- O/DISN 1) ¢ BH, S8AL SE8AF &5, AIUHA, AL, TREHA,
%@,Hﬂi, ﬂéﬂ%é, JIEMHA, AokE/AE, dREE,
KTX, ®A], 4~gskE, & -udsks, EHP], AFAA,
7Rt
- PASAE F4tt 0/D
CEATR W BR) RN SE2(ED), 7RSS (BN, ), 71
71971 (&9, 71ED, BIZFE7 RS d (W5, &3, 7IED
TR Ferh) 0 ER/ARA, skE/1EL BleAdHAs, BE, S8R
EAR], M A, RS, HA+XGHE
- F4H O/DOR ) 1 ER/AVA, SKE/VIEL HIRAHS, %, S8AL HA
H2, Aok, HAAeHE

o 0/D AEE Hsus duld~rd A5k flo] Tt 0/D (7 Feh E 0l&36)
Rew, IF WA 0/D, XS 0/D, HA+AGHE 0/DE HEUE 840 A

st

-
<X 3-20> 2012 KTDB Hj=ZXlZ2| =Lt QD Saligt
(H9 : 53/

- 2 o/D s
BUS 10, 159, 999. 90
ot SUBWAY 4,655, 111. 89
BUS+SUBWAY 2,598, 726. 27
TOTAL 17,413, 838. 06

AR : FFAEATY, T FHEAHOD) 253 2 e F5EAh, 2012
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WS TM(Line data)

201014 KTDB B ZAIEC] UEYF 4=

=2 127K &5

o 0] & HEuUE TAHOHE AFEY e sus S Aok /A, %
2, B, AU 2o tisle] = HIoE 7 EA1GH THE tiEuE g7l
oF A Eﬂolﬁﬂ“ THEA
<# 3-21> 2012 KTDB t{=AIZ2| TEHMode) &7
= Mode =2 o= Mode 2
SEXL a Auto AEHA X Express_bus
T2 p Pedestrian Al A g Regional_bus
SIEA} t Truck o A~ m Metro_bus
A /A4 S Subway AL 2~ 1 Community
Qe T r Rail oA u Circular
AUEHT e Express rail J1ERH A~ c Etc_bus
A5 S EATY, ' 715HE5WHOD) At 2 A4S FEAh, 2012
o YA EIY (Link type) H 4Tt (Mode) 9] AEH S thed} &
<I 3-22> 2012 KTDB HZX}Z2| &3 Efeled =t MH
Type A0 Mode Type A0 Mode
100 EAZE A ALL MODE 107 Al aptxgmluc
101 AETT aptxgmluc 108 L aptxkgmluc
102 TA| LSBT 2 aptxgmluc 200 HASUAE 54 xgmlc
103 A= aptxgmluc 201 HASY 4713 pxgmlc
104 Eg /IR T aptxgmluc 300 Aok 24 S
105 7R LR aptxgmluc 301 NI l=1R=1eoN D
106 AR aptxgmluc 302 Aokd _gks p
A5 S EATY, ' 715 HE5WHOD) At 2 A4S FsAh, 2012



o WEIS LHAEE LHY, LHER, EEST, BARIE, BRE BRI Dl
time), TTF g (EYARRE A8, $idy, 29 £508 F4Io] lom,
2, 187709 WAL 34719] Aok L0 E FHE ] s
<¥ 3-23> 2012 KTDB t{x=X}=Z2| =M H|0|H
HEAD = Ehe HlZ
Update code ID - -
Line Name A Char -
mode of the line Mode Char Mode H9] I=
Vehicle type Vehicle # Vehicle 9] F=
line headway day_headway =
line default speed st km/h
linedescription LA 1D D
userdatal min_headway =
userdata2 max_headway =
userdata3 TH7HAEE # 71235 =0, Zel=yyyy
ttf HASHYAITE -
Path=no - - 7124l
} dwt=num : "X}
. 3 A x = E
dwell time 2SpNe RS Char dwi=t. 00 : =R}
7= D =D -
Layover SR QAIRE - 71284 (=0)
ex) A1E A1E 6616 A
a '1578" 12 15.51 0.01 "Al& A= 6616" 9.6 16.8 0
ttf=1
path=no
dwt=1 18570
dwt=#t. 00 18572
dwt=1 18836
dwt=1 18570
lay=0
A5 S EATY, ' 715HE5AHOD) At 2 A4S FEAh, 2012
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<JZl 3-17> 2012 KTDB Hi|ZX}Z9| 24577l CH=m

Ofm




Ni3E SIS +=REAR| ot B! als Jfdior 113

3. 2U CHERS T2EA od|dy 2 1=
7} KTDB tiZAZS 0|88 CUBE 28 7%
) VESA 5

o CUBEQ WE = LHEQl wE 248 UEYAS} Lol AER0IES} k&, &4
2 7HE g HERoIEE REHMS IHEE AAEE 4= 9lom, WEYIY &
MeE -0 HPE d4% HSE JERoIE MSE ANFE ¢ Us

o UEST IOl & HIE HEZO]
HZAIES] L EHSE IUE H 8%t

o MEAIES WESA THIolA] Node. DBFS} Link. DBF T} ZE 247} BF5laL ZH219)]

ol E gl VIEYA aldg 758 4 Qs

nodes

Script File

ol Record File

2010 network

Script File
2010 links o LinkiMet. 1 NETWORK m =
= ] 3

- -

E Record File
<dgl 318> =, &3 HojH 23 9 HER3 &4

N |x |¥ [Taz |eTree |arEA [sMame |sTveE |seatE |cenT

1 309237.7515 552895.4129 1 0 1101053 Mone 0 Mone 1

2 310304.9961 553751.1223 2 s} 1101054 Mone 0 Mone 1

3 308738.9204 555305.6801 3 s} 1101055 Mone 0 Mone 1

4 309127.5881 557309.7426 4 s} 1101056 Mone 0 Mone 1

5 308180.5448 553293.6554 5 0 1101057 Mone 0 Mone 1

6 308705.6742 552616.46499 6 0 1101058 Mone 0 Mone 1

7| 310862.3222 554005. 7603 7 0 1101060 Mone 0 |Mone 1

8 310558.4122 552814.5558 8 0 1101061 Mone 0 |Mone 1

9 3122239017 552790.4504 9 o 1101063 MNone 0 Maone 1

10 312102,4552 553561.3349 10 0 1101064 Mone 0 Maone 1

<02 319> UEYA =213 i

A e [TeE [DISTANCE [MLANE [SPEED [CAP  [FUNCTION JALPHA  [BETA [MoDE [AUwEr  [BUWET  [FRWEL _ [RNAME [LHavE [v__[vcrE [apcu_[ercuJrecu [rreu
79351 73344 108 0.922064 2| 50 20000 17 0.15 4 apigmiuc 215 0.22 094 D£2Hs5E | ZUA 0 0 0 o o o
79344 73351 108 0.922064 2| 50 20000 17 0.15 4 aprgmiuc 215 0.2 094 D&2Hs5E | ZUA 0 0 0 o o o
79348 79350 101 10.214%6 2/ %0 34000 1 0.611 2772 aptxgmiuc 24792 02554 L1457 DEITUSE  FUA 0 0 0 o o 0
31575 31576 108 0.46208 1 50| 10000 17 0.15 4| apbgmiuc 0 0 0 D&3THBE  BHA 0 0 0 o o o
31575 31577 101 0.57491 2| %0 34000 1 0.611 2,772 aptygmiuc 01384 0.0143 0064 L&2CH35E | FEA 0 0 0 o o o
31894 31895 101 6.231544 4/ 107 76000 2 0.5% 2,707 aptygmiuc 15128 01558  0.6991 DE2EH1E B 0 0 0 o o o
31945 31896 108 L103312 2| 50 20000 17 0.15 4| apbgmiuc 0 0 0 D&ITH1E  FHA 0 0 0 o o o
31933 31896 101 1556249 3/ 107 5700 2 0.5% 2,707 aptygmiuc 0.3788 0039 01751 DE2EH1E FEH 0 0 0 o o o
31957 31312 103 3.373992 2| 65 33000 5 0.668 1.911 aptxgmiuc 0 0 0 LUITHIE  HUHE 0 0 0 o o o
31312 31957 103 3.373392 2| 65 33000 5 0.668 1.911 aptxgmiuc 0 0 0 ZUITH1E  HUHE o 0 0 o o o
83347 31359 103 7.67272 2| 65 33000 5 0.668 1.911 aptxgmiuc 0 0 0 UITHAT o 0 0 0 o o o
31359 33347 103 7.67272 2| 65 33000 5 0.668 1.911 aptxgmiuc 0 0 0 UITHAT o 0 0 0 o o o
34533 78008 103 38.93068 1] 60| 8000 5 0.686 1.951 aptxgmiuc 0 0 0 ZUETHssE o 0 0 0 o o o

<J8 3-20> UEST 23/ nt
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<3l 3-21> 2012 KTDBH{xzZ HES3

2) 5 0/D 75

o F4T 0/DO) MEARE TIeT 2 HA0R THH e



<E 324> FCH OD2 AAXIZ HA

COLUMN =AM A HEY H|ZD
1 718 g3 EAA
2 71%&_CODE FSEass EAA
3 5 g3 EAA
4 ZX CODE P B ZA A
5 TH/AAA Ay
6 skE/71E Ay
7 71ERHA (19, 145, 7[ERH ) A
8 Sl T:/KTX Ay
9 SEA A4
10 ENA] Ay
11 HA A5
12 ele=t A9
13 HA+X5EE A

AR FuEATY, ' 7EHE5YPHOD) At © AYFdS FEFAk, 2012

o U XEERH JIEY &8 9 Edks £ 0/D MEEARE HElo] 28
&k FIELDS=#1, 3,0, 5-14 PATTERN=IIM:VE Egl] 21219 =t} EZS O/D 1l
EglAg Helst £ Qe

o 717} O/DUIERIAE MLL1()2 Qauig Agske Paololn, MWIe an
SlIO) BERIAS TSI WHolR MESAS 2} STk BlERA AEI9R ERE

RUN PGM=MATRIX PRNFILE="F:‘\transit_ktdbl\02. OD\00. ODAPPLICATICN\CDMATOOA.PRN" M3G='main mode

FILEC MATC[1] = "{CATALCOG_DIR}\02. od\03. main mode OD\OD MMODE_10_ F.mat",
MO=1-9, NAME=PED BIKE, FREIGHT, ETC_BUS,RAIL KIX, AUTO, TAXI,BUS,SUBWAY,BUSUBWAY
FILEI MATI[1] = "{CATALOG DIR}\02. od\03. main mode OD\CD MMODE_ 10 F.TXT",

FIELDS=#1,3,0,5-14 PATTERN=IJM:V

ZONES=1237
FILLMW MW[1]=MI.1.1(9)

ENDRUN

<%l 3-22> O/DOHE=IA Qa4 F=

1PeD_BIKE | 2FreteHT | 3ETC_BUs | 4RraL kx| 5AuTo | 6 TAxt | 78Us | Bsusway ¥ *9BUSUBWAY
sum 1 2 3 2 5 6 7 8 3 10 1

250872627  4087.10  3740.08  3398.23 845481 411639 699584 8371 757638 3255746  043.35 424413
1 542503 2400 100 3.00 0.00 0.00 .00 200 200 56.51 3.00 100
2 208.23 1.00 0.00 0.00 0.00 1.00 0.00 2.00 1.00 0.00 0.00 0.00
3 W 100 300 12847 100 0.00 0.00 6.00 2.00 0.00 3.00 2.00
4 8192.29 2.00 0.00 1.00 2.00 224.85 11180 4.00 4.00 3.00 2.00 0.00
5 575786 2.00 0.00 100 360.73 3.00 2.00 0.00 0.00 30785 0.00 0.00
) 6151.73 0.00 0.00 0.00 ]Dl.i]m 0.00 0.00 0.00 0.00 0.00 100
7 837.60 2.00 100 0.00 2.00 0.00 .00 7.00 3.00 0.00 0.00 100
8 5485.71 3.00 0.00 4.00 100 3.00 1.00 4.00 23189 5.00 2.00 2.00
9 w77 6291 0.00 100 153.24 0.00 .00 0.00 2.00 35.00 2.00 4.00
0 76T 2,00 0.00 2,00 2.00 0.00 0.00 0.00 2,00 3.00 15.00 5.00
1 3L 0.00 0.00 2.00 0.00 0.00 .00 0.00 0.00 0.00 2.00 5.00
2 719562 0.00 0.00 2,00 2.00 0.00 .00 0.00 100 3.00 3.00 0.00
13 542.90 0.00 0.00 0.00 1.00 0.00 0.00 0.00 2.00 3.00 0.00 1.00
14 830.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100 0.00 0.00 0.00
15 1185.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 1.00 0.00 0.00
16 1138.88 0.00 3.00 0.00 0.00 0.00 0.00 2.00 000 18061 0.00 0.00

<2l 3-23> Lt O/DL| CUBE Matrix
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3) &S = HlolE

155/

2

o KIDB BlZA}ES HELE =4 HIOJEE aE HeaderZ2 20m, LAY, 4Tt
ZF =, AT AR, 40D, Z 4 siRRAIZE Zoh siARRE TIFsREZE F9E
- AR 2EA B el #0022 A& o, HAaE 1,00,
FIHAE 4.00, XSS 0.00222 HE¢
- HAS BAFMIHAE HASYELE SEELE oI8ECE AR WE A
gg dQrt A, AskEe g
GAIZI0] 8% A8%= @7/t g
o CUBEX] &85V Qloikie =l lZEARS £4oll F71ECE 2PFAS] d-o] EQs}H
H, TS LERRE LAY, MEIHLY), X(AE5HAY), SKISKE/AE) S ALY
OfEfol] AFet 4%t A1g HSE Helkslof &

Script File .
| J Record File .

- Print File
Scri ile
[ Script File JATRDC [ Print Data 1 3
| J Record File :
Print Data 2 p

<Jg 3-24> EMME&Ale| tHZEWE =M O|0|E{Q| B3t Voyager

E'-.--::ript File
[ ] Metwork File

» CEEE
» EEELIE
» G
| 4
| 4

Factor File 1

| J Factor File 2

b Matrix File 1

<12l 3-25> S S3HiA Voyager



o 117

ojn
NI

o CUBEOIA] tf

3-25> tisusS SAHE 2 213 Ho[E

<iz

o o
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o] Ak= AdolH, Jd A, A=d 9L, 4

o AIIA
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<i 3-26> =L HSWE TEM X s =M
N Line M LINE Headway MODE Capacity
TYPE
1 404 A7] &= 1005-1 3 9 M 3,378
2 407 a71 &5 1150 3 22.5 M 1,399
3 408 A7) BF1303 3 18 M 1,689
4 411 d71 &5 3500 3 13.5 M 2,062
5 414 A7) 355001 3 4 M 5,603
6 416 d71 = 7200 3 13.5 M 2,062
7 420 371 B8109 3 14 M 2,488
8 421 a7] &5 8131 3 13.5 M 2, 062
9 424 271 &3 9000 3 4.5 M 5,333
10 429 47 S1116 3 18 L 2,111
11 436 37 ZFM4102 3 5 M 3,734
12 505 a71 &3 1007 3 13.5 M 2,488
13 506 B71 &3 1007-1 3 9 M 3,378
14 512 a7] &5 1151 3 13.5 M 2,488
15 513 A7) &= 1500-2 3 8.76 M 4,932
16 525 Z71 &5 6800 3 13.5 M 2,488
17 527 A7] B 7007-1 3 22.5 M 1,636
18 531 471 &3 9001 3 7.2 M 4,932
19 554 871 5520 2 L 6, 164
20 566 271 102 3 5 M 5,333
21 569 a71 e 3330 3 6.3 M 2, 895
22 574 B71 & 9300 3 13.5 M 2,062
23 575 87| 89414 3 9 M 3,378
24 577 B71 g 103 2 27 M 1,111
25 579 871 e300 2 7 L 6, 164
26 581 d71 g 370 2 9 M 4,222
27 587 d71 d 9507 3 18 M 1,974
28 589 A7) 215 2 18 L 3,000
29 593 A7) 2220 2 4 L 12,329
30 594 871 8250 2 8 L 5,187
31 599 A71 & 340 2 6.3 M 7,616
32 1405 g AE 9401 3 4.8 M 4,198
33 1408 e AE 9409 3 24 M 1, 266
34 2308 d7] EF8100(%) 3 9 M 3,378
35 2309 Ad7] 58101 (%) 3 9 M 2,667
36 2310 871 9-380(4) 2 23 L 2,045
37 2196 = 27 S 253744

g FEuFATY, A 7IFHSHHOD) A 3 FYrLdS F

6
FZA}, 2012.
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'WCRV - Wait Curve - BRPTR20B.NET.PTS.001 (F:WTRANSIT_KTDB1#04. OUTPUT#SCENARIO_03#BUSR. 28

WCRV - Wait Curve - TTPTR30B.NET.PTS (FWTRANSIT_KTDE1#04. OUTPUTWSCENARIO_04WTOTAL OD) 28

v @ KPS B Round to nearest t X |0.01 Roundx | Y [0.01 Round ¥ v @ P EE Round to nearest X [0.01 Roundx | Y [0.01 Round ¥
WERY | Mcry | WERY | Mcry |
[[sawar | shorthame AT Long Mame [inSelait =] shortname PWATT Long Name [Transferait

48 15 16
160 20 14 _ ~
8 [
2 E E
£ E
10 =1 %
g g
8 £ z
6 = =
4
2
o
0 16 32 48 64 80 9% 112 128 144 160 0 18 32 48 64 80 96 112 128 144 160
Headiay (Minutes) 160 = Headway (Minutes) 150 £
1 - 600 Minutes 1 - 500 Minutes

A8 : 8] TAdvanced Scripting techniques with public transport, Citilabsy, 2012
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<i 3-28> 2AZL, ESAlZ s nielo|Ee| IHy

Tt 2HAIZE ISR CHZ[AIZE 24S | EISAIZE 71EA| s TSR
Hal 2 - -
x| 5ha 1 2 0
A 1 1 1 0

C}. iSRS TEA ot 2y Fot

o A5k olgsdddEd= 20108 BEsAEHY +Ed Y ol84R ARE &L

(S/)

o Node id . L — - <d —

SAt SHAH SAt SHAL
oo} 98180 1,632 3,205 3,383 1,614
A& 98179 7,210 16, 207 15, 316 7,631
LA 98178 3,102 9,145 9, 166 3,263
=Ry 98177 1,779 8,774 8, 441 2,018
o= 98176 1,584 17, 568 16, 164 1,329
2F| 98175 458 10, 850 12, 406 416

A} : KORAIL THEEA AR 2010.

0 HAY olE5 g B FFAE SoRRI tiot RARKIRES S ARIE 1=
9 B Edl 75 7Fseh I8 dAA01 SHoA Hole 59 SHE 471
T WEDBAIAE (gtdh. gg. go. kr/GTDBWeb/) oA A&ESH= HA F419 0|0 4E
olEst



<I 3-30> AtEH|X[AH9| HA O|STTHIS)

(/)
Line x| o M NER-s M S
9003 LA 1303 Q]=FotSkal- @]l A O 7,169
9005 TFEA] 5500-1 AR} LA -A S AFLA] 23, 388
9007 W‘Al 8109 TOISALAL 7HER) -TUISALAL 7HE ) 5,135
9010 ZFA] 1116 SERIIA]-SERILA] 6, 068
9011 ZFA] M4102 TOISALAL 7HER) -TRISALAL 7HE ) 11,127
9019 ZFA 520 TO|SALLA]-FH| SAFUA] 8,732
9020 ] 102 ol -l 20, 555
9023 A 9414 58-89 4,759
9025 A 300 0| SALA] -0 SALLA] 31,701
9030 ] 250 CEIAH - EEHAEE 21,520
9036 A 380 To|EAA - 2819 1,940

A8 : 7% 1% DB A]2~El(gtdb.gg.go.ki/GTDBWeb/)

o 4t ¥HE 4 0/DE Legd Wl uigl Sduide 48ckl,  olufe
Not_assign 0] ZAY wl Leg® HAE FHTIH M, Not_assign H|[E0] 718 &
el =QE 7IECE dRlE F4ks dAlg

<HE 3-31> Leg H<{0f [Z Not Assign H|& =&
(EoH/OEl)
Leg HIE S5 Not assign Not Assign H|E

1 0.5/0.7 /1 0.5 3 21, 468, 083 5, 568, 192 20.60 %

2 0.5/07 /1 1 3 21, 468, 083 2,871, 307 11.80 %

3 0.7/0.7 /1.2 0.7 3.5 21, 468, 083 1,399, 518 6.12 %

4 0.75/0.75 /1 0.5 3 21, 468, 083 4,353,032 16.86 %

5 0.75/0.75 /3 0.5 3 21, 468, 083 1346744 5.90 %

6 0.75/0.75 /5 0.5 3 21, 468, 083 1345934 590 %

7 1/12/25 0.5 3 21, 468, 083 902, 451 4,03 %

8 1/1.2/ 1.2 1 3 21, 468, 083 3,807, 264 15.06 %
T 1 Leg A2 AUE A2, 471, A/ S5/ Apkeldig 18-
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o TEdET HFAIFY] olErad A ZEAIE (R58 5 (2008) oA FIAIE ZRA Al
ol el RIS 7ESAIE 1-200E A& et CUBEAIA AT 7ESA]
€ A8 me] I Il thot 240l glo] uigmlEdol ther CUBE 29l vz
AB0] Ege AL

al 3 T
o Aok B M2 o]&,R9 Gt Ak tet d=
<Z 3-34> X|5HH 0|8 =2 i ZYULFT
(Sa)
o s SN | =N SHTE) 10| Z4B-A) B
SA SHA} SAt SHAt SAt SHAt SA SHA}
ol= 16, 164 1,329 | 18,230 | 1,354 | 2,066 25 13% 2%
& | FHx 8, 441 2,018 | 7,558 | 2,515 -883 197 | -10% 25%
g | 9,166 | 3,263 | 10,814 | 3,780 | 1,648 517 18% 16%
M 15,316 | 7,631 | 12,697 | 9,667 | -2,619 | 2,036 | -17% 21%
M 7,210 | 16,207 | 8,370 | 21,276 | 1,160 | 5,069 16% 31%
st | U 3,102 | 9,145 | 2,350 | 6,471 752 | 2,674 | 24% | -29%
g | Fx 1,779 8,774 | 2,288 | 6,524 509 | -2,250 29% | -26%
o= 1,584 | 17,568 | 1,635 | 14,678 51 | -2,8%0 3% | -16%
<i 3-35> H{A9| 0|32 & ZHXSH)
(Sae)
. N X N . 2RF=
Line ZE SHHA) =Y SY=6) Ato[Z4(B-A) (B-A)/A*100%)
9003 7,169 7,181 12 0%
9005 23, 388 26, 863 3,475 15%
9007 5,135 3,951 -1,184 -23%
9010 6,068 8,159 2,091 34%
9011 11,127 8,330 2,797 ~25%
9019 8,732 12,344 3,612 1%
9020 20, 555 21, 480 925 5%
9023 4,759 8,785 4,026 85%
9025 31,701 43,017 11,316 36%
9030 21,520 22,473 953 4%
9036 1, 940 2,077 137 7%
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