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2007 U.S. Commodity Flow U.S Shipper
Survey Data: Domestic Shipper Sampled Commaodity
Based, Multi-Modal Commodity Flows

Flows (Air, Rail, Highway, Water, by Value and Weight
Pipeline)

CFS In-Scope Flows

Multi-Modal Truck, Rail & Water

Flows associated with Municipal - -
Solid Waste, Crude Petroleum, & Flow Matrix Construction &

Natural Gas Flows Missing Flow Value
Inferencing Techniques

Truck-Only Flows associated

with Farm Based, Fisheries,
Logging, Construction, CFS Out-Of-Scope Flows

Retail , Services, and Household
& Business Moves

Foreign & Domestic
Commaodity Flows

FAF3
International (Import & Export) Origin-Destination-

Flows: . Commodity-Mode Freight
- Deep Sea Shipping Flows .
- Air Freight Flows Flow Matrices

-Transborder Surface Flows (reportedin annual tons
and 2007 dollars)

A= Southworth, F., Peterson, B. E., Hwang, H. L., Chin, S. M., & Davidson, D. (2011). The
Freight Analysis Framework Version 3 (FAF3): A Description of the FAF3 Regional Database and
How It Is Constructed.

<7l 2-5> 0|= FAF3 3=0/D 7= td
C}. O|= FAF4(Federal Highway Administration, 2011)

o CFS B2 FEXRALE Q] RAF AL, BT ¥ B8Y, A} 219] & #iA},
ZAF A w2 HE S0F% nl= g 2589 oF 0% 7R A=) wiFol,
FAF4 BAS Ed) oF 30% 71 A 288k i8S AR

o 20128 CFS(Commodity Flow Survey) oAl IEAGHA] 56F 21 Stt, 49 E=2
ES I ASE HEOR ey Aug|ES &6l /IFdE MEREAE AT
o= 8 AE

o FFEIFE ODCMU1E, &8, &5, s 2149 B8s o 280k H8e
Az



C : | “Census CFS domestic Applying rr]udelsw
"USDA CFS 2012 ;
Fishary & shipments &
“USDA | — 3
Census of | i P \
Petral & -
|l CFS oyt-of—scope \ Freight
v shipments Analysis
LEnss - Framework
| Foreign Trades \ Farm-bhased agriculture
— BIS — Fishery (FAF4)
o ~ Trans-border Logei
(. _| OAI{market & Crﬁﬁ:f“ Base-year
“Census &ﬂ] ~ | Natural gas Matrix
ACS (Migration Constructionf/demolition debris
data) — Municipal solid waste (MSW)
L-"J o A Household/business moves
m‘:"TS Retail
~l MRS, Services
[ e Trans-border trades
ot — International air trades
[ ) Werbome foreigntrades
-
Other industry | Applying models & algorithms
sectors’ data,
statistics, &
mere —

A}&: Hwang, H. L., Hargrove, S., Chin, S. M., Wilson, D. W., Lim, H., Chen, J.,

&

Davidson, D. (2016). The Freight Analysis Framework Verson 4 (FAF4)-Building the FAF4

Regional Database: Data Sources and Estimation Methodologies (No. ORNL/TM-2016,/489).
Ridge National Lab. (ORNL), Oak Ridge, TN (United States).

Oak

<72l 2-6> O0|= FAF4 7= X2

2f. Wisconsin statewide travel demand model(D|= FHWA, 2017)
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MODEL MODEL CALIBRATION/
INPUTS ESTIMATION DATA MODELS OUTPUTS GEOGRAPHY VALIDATION DATA
- B S
= County = FAF3 Supply Chain and » Trucks + Macrozones - s TRANSEARCH =
business » Establishment Logistics-Based (camrying external o Extemnal station H
pattern data surveys Freight Model freight) + Mesozones - truck counts a
+ Macro and ) » Rail internal + Compare external =
mesozone Firms, suppliers, » Water + (Macro to flows versus curent | ‘s
shape files _ commodity flows, » Air meso, meso to freight model flows | &
« SED data shipments, modes, paths Macro, meso + Compare freight £
(employment by fo meso) mode shares §
type) versus current a
= BEA's I/O make freight model 3
and use table shares §
« Highway and rail =
networks @
+ Location of IMX, 5
D.C., warehouses &
o J
' I
+ SED data s ATRI truck Tour-Based Truck Model » Daily trip + Mesozones to » O/D survey data
o Model skims GPS data . tables by TAZ level (trip rates, TLFDs,
(times, = VIUS data cana Siop Beneraton. industry, TOD + TAZ-to-TAZ TOD)
distances) e DMV data — r?ggeého@ . » Trucks level + Compare
- — (carrying tour-based model
freight) results versus
» Trucks trip-based model
(nonfreight)
o v
| e SEDdata » Commercial Service-Sector Model » Trucks + TAZ level + Estimates from other
: vehicle surveys ) ) (nonfreight) regions
! » Establishment Function of population and e Compare service
: surveys employment distribution -sector frip rates from
| = VIUS data other models
] « DMV data + Plot spatial
i distribution of service
' truck O/D versus
: population and
| employment ]
_H\n
+ Multiclass daily Trip Assignment Model » Daily truck + Link level + Truck VMT by
Top e el e s oD . EféLr;Ii]é?e classification
with auto vehicle trip tables -
data-screenlines
+ Compare new
freight model versus
existing freight
| model volumes
o

m Public Data
* Ayailable to WisDOT

»  Outputs of supply chain & tour-based freight model
1 Service Sector Model is not part of the SHRP2 C20 project.
It is included for illustrative purposes.

# To be developed as part of this project
» To be collected as part of multiyear freight model system
plan {ongoing regional and statewide data collection plans)

Notes:

ATRI: American Trucking
Research Institute

BEA: Bureau of Economic
Analysis

D.C.: Distribution center
DMV: Department of Motor
Vehicles

FAF3: Freight Analysis
Framework 3

GPS: Global Positioning System
1/0: Input/output

IMX: Intermodal facility

0,/D: Origin/destination

SED: Socioeconomic and
demographic

SHRP2: Strategic Highway
Research Program

TAZ: Traffic analysis zone
TLFD: Trip length frequency
distributions

TOD: Time of day

VIUS: Vehicle Inventory and Use
Survey

VMT: Vehicle miles traveled
WisDOT: Wisconsin Department
of Transportation

A}=: Schaefer, R., Worth, M., Heilman, J., & Kehoe, N. (2017). Freight Demand Modeling and Data
Improvement Implementation Handbook (No. FHWA-HOP-18-018).
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0 20084 ml= @R AP ZLIoF XH9] SthY

o EHd EASA HE2 WEEY

2HOR FEuoly

o Y EEME UM W TATE, 2T 7ES
HIEE SPISE TE6l) BH) uldsine

HE=103 ©
E]-O]'/\i'l:l

= =10
1 Eo:]’ HelPas

Production and
Attraction Table
for8 LU, 3 GVW

Socio- Trip
aconomic Generation

Composite Cost

TOD Trip Distribution

and Apply TOD
Factors

Factors

Daily H Trip
Tables for 3 GVW
and 4 TOD
Periods

Time &
Distance Skims

Truck Cost per
Mile Including
Fuel

BxBLU
Interchange
Matrix

External
Station

Socio-
economic

Transearch
Data

v

Combine Truck

Periods
IMX Tables by TOD

(Exogenous Input)

Truck Trip Tables by
Tables by TOD TOD Periods for 3

GVW

Auto Trip Tables

Port Tables by TOD

(From QuickTrips)

A}=: The Southern California Association of Governments (2012).

and 2012 Model Validation.

by TOD Periods

Traffic Assignment

TOD Factors

External Truck Model

Daily IE-EHEE Truck Trip
Table for 3 Truck Sizes
and for each TOD oeriod

. Input File
. Input Parameter

. Program

. Output File

SCAG Regional Travel Demand Model
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H}. Arkansas statewide model(C|= National Cooperative Highway Research Program, 2017)

o u|= OIAF EEINEZAE 2015 FHY IEFQ HES /A5 S

o AAg skEFR By AL R thAe] EY EEE /SIS

o ZAZ] slEel Hee RS ER gte tiYeE e iEe ARCeH,
Tanssearch dataE FZ O|E3dIH &

o I7EYe Sol W, [[OXYS Sol AR AEsIeH, F A2 HEE
Al FESIE

o ZFEET BExryyl tHE] BT HEE 7E0ICH, ERE Ea5Te ATRE
M gslo 2 AEsh= HEE AR

o YAZl Ex #H HY2 U FEHE Uo] 2 B TAF By HYyg HER
A1Hsl Hge 75E0Ie

v v

FPerson trip
generation

v

Person trip
distribution

v

Person mode

Freight trip
generation

v

Freight trip
distribution

v

Freight mode

choice choice
= Time of day -
I
v v v v
A MD PmM NT

assignment

assignment

assignment

assignment

A}=: Donnelly, R., & Moeckel, R.

¥

Converged?
V

Stop

and passenger (No. Project 20-05 (Topic 47-17)).

(2017). Statewide and megaregional travel forecasting models: freight

<& 2-9> 0|= Arkansas statewide model += Z|&



o 408719 F=nH A £} 8870S] Stk &, 7HY] S8 &, 56719 EFAE &, 8879
mE=/t &, N9 VBT ELQE LR & AAE 5

o EEHE AN} AHIEE HRITEE S
Qo] IAE SI0 HE

0 @2 9B Fo @I R S0l2
STig Kelshe BEe

52 Ej] 7 EHENZO

o= o

ﬂl O
o
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B
O
)
gﬁ
0
Pal
©
O>~
&
Pal
©
E

282 3 750

o FEVIXE L2 2Rich= B8 25 slEAlE sk BEE BE2 Sl
Qe

Model stage Space Sctn. Main outputs

Generation/ zone 4.3 The total volume of freight by commodity type that is produced,

attraction distributed or consumed in a zone

Distribution zone 4.4 Uses an SIO model to build up P-C relationships through a fixed

leg pair proportional split of distribution legs appropriate to each commodity type,

proportions / including those legs to, from or between distribution centres, together

zone choice with the spatial allocation of each leg across competing zones to
generate O-D matrices of goods movements

Port choice  zone 45 For unitised movements between the UK and the rest of Europe, uses an

pair SIO model to subdivide between the UK ports for imports and exports
Mode choice zone 4.6 Subdivides the transported total for each O-D movement into main
pair modes, including their assaciated feeder legs to and from intermodal

terminals

Value to zone 47 Convert the units of O-D movement from value (£) to volume units

volume pair (tonnes)

Vehicle type zone 4.8 Subdivides the total road tonnes for each O-D into road vehicle types

choice pair (artic, rigids [4], LGV)
Includes: conversion from volume (tonnes) to vehicles

Matrix zone 4.9 The total modal volume between a pair of zones as estimated

matching pair synthetically, is constrained to match observed CSRGT and rail statistics

A}=: Department for Transport, Great Britain (2012). Base Year Freight Matrices

<J2 210> I3 3222y 713 4
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=/d, SRdo] 5. 3UTE D %)

<E 43> T23Z2 2R Z2 1(5 2 5 ZAE) X947t ES2 O/DE0174H)
chel: B/

TE| MS | BA [ oiF | 2 | Z2F o | 24 | g7 | 2R | B8 | B | dF | dg | 45 | & | ’HF | HMS | d=
ME| 550 0 8| 282 /g 5Y Bl 318 29 b/ w2 21 0 181 8| - 5| 403
B o2 Lenms| 1887 093] 30| 3F2| 816 HIV| UIB| 1L0M| BA6|  94R| W7 H5B| W M| 2766683
| 65/ 60R| 42| 28 1L30| LW 215 BIB| 456 7B 044| 9M7| 2% BSL| B6H 32| 16488
OIM| HB55| 486 283|42344| 146|274 130 IRHE| RI7| BLIB| 22707 IB36| 7| 986| 93B| - 72| 5%3 92
| 6B 321|230 283 D3| LW L] KEY| 37T 6F0| L[| 65| 9™ 69| 81| - | 129,086
& 269 82 | 12 811 1332 | T LR| 5414 660 4%l LW 27TH|  2BY| - 48| 523%
SAH  58b| 67H| 6n62|  297|  LOB|  L4d|L0R0M| 491 515 &I12| 7| 630| 7B AW &M - 18| 1,657,80
70| An3s| 098 5LX8| 2279| 2L,22| B[ 2,20|20L80| 1067| 46I0|L5697|LIB0O0| 56| MQ0L| 177,68 1678 6,509,872
ZHRl| 3417| K| RBOB| 271%| 42| RH| BW| QLH| 0436 2O2| FHBI| U252 1262| 2536| 164,009 8660 331937
S8 04| 5L 475 003D 171D 6467 27| ABUT| 1NIH| 5BB| WWA0| MR K55 1WBL 12,00 - 1655 24076
Z&H 72| 0 23| 19400 42| 186S7| 3L4I1| BRBB| U746| IETB|LINSL| 4M312| 097 2Ll 2228| - B5D| 462786
S| 2BIB| 1BEB| LY 1212| BID| 20HL| HA0| 6BEL| 1460 3R36| 4242116600 SHEL| 02| MWE2| - 15,01 5016672
T 4R 36| 27| M907| 050| BLOP| 10827 LB LOLED| 3BOV| 30M2| 60LZG| 657,081| LIGSIL| ARK0| AnMr| - 17,08| 7,78388
HE| 1| 268 ZL17| 1WMW| BB B3| 10059 IR 2065 B0 5P| 0B 2732|128 1%4| 4660 17,60 524,27
e ®a| 3642| Ue4B| NIR| 216 Q06| B17| 4219| 1433| 10458| BL86| BLIO| 34| 2781|108 %7 839 38087
ME - - - - - - - - - - - - - - - |Lonaz| - 1,107,322
NZ| 9m| 237 298| 68| L4D| 812| 136| 25| 47| Q95| B LE| s 93| 89| - 022 198524
=2 2450271 | 306, 30| LOI7, 601 | 5,619.88| 57L75| 7235 | L4R 31| 8 20,001 | 1,927,608 | 3 22253 | 5 22, 118 | 5,055, 38| 3 47,0 | 3,504 364 | 4, 079,657 | 1,107, 32| 146,407 | 50,96, 63
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- Ao LS B, AdRieo] of 02 IURIEAIOR J1E Wo| LMisks AOR
VERTL, T LHSOZ Egiolo] OF 72, TBIEAL, QIFIXICI0] OF 60, 43EIEAZY)

7. SURIEAAOR Fia BA LEkd, 1 HR &t

<& 44> CE3lE HEF &5 2(&UE) X2t =252 0/D(2017H)

chel: £/
2] mg [ 2o [on [on [ 3% [on [ 88 |2 [2e [ a2 [ a0 [ o2 | og [ a2 [ 20 [0 [as] 52
ME| R 280 182 1548 689 1,59 37 129 430 1,82 17,014 48 DZB| 1030 6415 - 328| 31240
SMN AR687| L1326 67,24 1080 1028 TV &B| 1&7TH| B 24| 3L L6 (KB 48512810 - L10| 3683127
CH 10 67| &0 1,216 1 1,149 866 10,504 7,%1 6216 645 361 A28 43| 268| - 1513 231,518
QIM(3620918| A730| 1R30ODIBH04| 5,82 08B 2Q9M (1868 82| L46L074| LISA517| L4064 | 2B80| LAB M| 716587| SA8R2| - 213,527 | 60,366,404
35 i) 23 137 8 330 8 23 41 425 37 87 B 635 big o - 106 14,32
CHA - - - - - - - - - - - - - - - - - -
SAH 2901 RIB| ROM| 16| B32| B80T BR[| R0 IRUB| MA6| 10L46| 6755 BLEL| 8I01R| - B3| 184078
A2\ LBLI%| 2297| 120811| L0734 AS68| MB72| 26%L[4 147,57 L60,39| LORAB(I248L60 | 4RTB|L3ABIR2| WR6H| S04 - 22,86 36,3475
ZHRA LA TILER| 457,88| TRO0L| 153B| 28BY| 10003 | 590 134 [29,681,009| 3,08L713| 2.067,35 | 637,667 | 36035 | 37TR W2| 201L687| - 407,083 | 56,612 024
E5| 5296| L0l S8R9 6466| 13719| 683639 86171 5TR 12| 4BL00(10,30 70| 362L X8| 928083 BL6D| 3115 %B | 1,519,757 L71612 2,134,606
S 30817 3B4AB| BLIR| M757| I0T4| MOTI5| 477,184 | 4,373,857 | 1,513, 14| 1,800, 9954 724,414 | 1,134,485 | 328,85 | 13K 98| 0648| - BT, 476| 72,675, 084
TE| 099 0| Z070| 2085 2ZLIB| BWB| 41632|191013| BLB1| 9U,187| L9L80| 761546 51693| L1055| L0H,GL| - 319,137 | 23,415,365
e IR70[ 603B| IRV DLAD| DLA2| IR US| 6071 LTR09| LOK 2| T5913| LARES| T632 07,082 | 1,286,874 |4 1,087 - 22,978 | L,142,3%
S| 2019|188 | L4ALBL| B7BL| 1535| 247,087| 2085139 | 2387, 99| 227,81 | 2157,917| 1,36,30| 563,519| 3516 100 BL23 373 | 25384 - 312,750 | 51,908, 731
A 135906 284301 S061| 202D M85| 157,610( LTRA6| L6498 | L0BAST| P40 AR06| SL7I7|5RAD| 265 IR BB - 06,601 | 44,402 413
WES 28452 284,572
MZE| 32| KR49| 6,42 R0 BIB| @6 QU3 97,3B1| 37,12| 1L,157,764| LSBT | 1RF6| 6L07| 3768 2066 - [L6RBH 73656
TI=2{10,311,430| & U3 79 | 4,726, 908 34, (27,630 | 1,523 35| 2 723, 533 (2, 129, 171 |58 200, 275 A4, 597, 085 23, 545, 10081, 427, 732 [13, 499, 966 (97, 500, &3 |47, 479, 521 A 960, 669 |2, 824, 572 |65, 3, 4B |58, 800, 019
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o HEF 5 32 22~29H EF5Q SASYHELE 78 & EsEFe &
276. THTRE/E O 2 LIER
- A9 2RS HH, A7IR90] oF 49, = AF O F 71E Hlo] eRligh= AOE
VIERGL, 71 FIE ZgAgo] oF 41, 1ME/E, FEXHo] of 35, 13uE/del
- A9 RAR2 F7IAY oF 49, 8MTIE/E 0 E THar o] ARSI AR o] oF
10. 4RIEAA, ARG oF 33, 9READ 49
<E 45> 232 2R 2 3EL7|AZYE) X7t ES2 O/DE17H)
Chel: B4
TE|ME | BA | T | 2 | ZF | oid | SN | Z7 | ZY | B | B | TR | Y | E8 | ZY | MF | HNE | HM=
M| M| ’O7| 15| 1R16| 4P| 10747 438 THDY 6B B H47| 04R| 948 §FA| BEB| - 4831|1707
AN 6L97|96504| ID06| 15315| GEB| 798| SUI| 49ID| 3L467| N8Bl MEY| 0792| BL06L| TEIG| 26684 - 4| 159852
CHT|  S03L| Z075|161L310| 766L2| 6756| 287| 5460 3BM| 0B HW| 17IA5| BR| 1BDH 62%L| 706 6710 49318
OIM| 166 1H%5| BUB|5HBLIB| 00| 49| 365B|307474| SB| W67 S6R4B| UGHT| 17050 J063| 5| - BY9| 21,7448
AT BB 2958| 1362 29842507 BIO| TARB| TWEY| 8| 1RI97| SB5G| 6242|5001 IB59| TRI8| - 12213 1244090
&[5t Ha6| BEOL BES| UI0| 6448 K05 BLY| 620| HIBV| 1872 3L5H| 406 2L 8| - 126  SLES
SAH BB WA TS| DTS BIT| ADNORZ| PR 662 VLA 9| 1887|134 17| 266,58 | L65M| - 14,812 2,312 65
70| L0001 60,17 2338|37806| H055| 1830| LABAD 7 61488| LU &7,06|71638| SIL72| &51%B| LB LIGET| - | 610| 98803
2| R SLWI| BW| @67 2126 U487 MLIB| B3| 11210| 6L60| IRFD| A8 NU| 10| 1052 272 139
Z2| 73| ALHB| 10| P ULED| 167,212 60740 LEBAD| IBHT|LI7L4A6| LORMEI| 2BWV| 3468| 6HZ0| WTR| - | R86| §IHLIW
S 517,90 ZBS| 1R57| 92913 245D ATA0| 9ILED|8 27 (53| US| 61975|50892| GL10| FHWA| WI2| SL6F| - | 8LAe| LU
M2l 0036 1590 6L41| BL0H| K76 AE| BOT| SBAL| RAB| U3AS| WROR|248077| G4AR| AB404| LYW - 1oR| 6608201
et 04677| 5ARTP| S7.27| SLEO| ANEV| 2412| 5BF8| TRAB| REB| W2A5| ZRWB| IWTBAHLAB| 67,30|L65L12| - 4,487 26,085,0%
HE| 2956|113, 147 B0 525 BBZD| 15L87| 350 M8| 1,755 16L60L| ARW1| LABIR| 47,141| L5012 94R 19 | 29654 - | 56| B0808
| 1908%|2910,887| 437.057| SGA8| 25664 GN277|280L27[ 21012 GB512| 2B3IB| LBLI7| 29,811 1L,%BLER| 3 18,480 | 246385 2,01| 41,118 50
HE - - - - - - - - - - - - - - - az| - 9,21
NZ| wew| 700 48] 1712 77| 1LZ5| BI8| SLI0| 37| MO0 SH&| BoU| U] B6O| KW - | 06| 4220
T2 4,657, 23| 170U 80| 4,223 661 | 272250 | 4,257,331 | 1,352,492 | 2 L I | 49, Fh 62 | 1,322,273 | 4, 475, 318 | 19 T3, 28 | 6,710,281 | .87, 98| RABF2| Q4B 74| 9L2L | 38,500 | 276,606, 36
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o thERF F5 4= 18~21H £50 SSUECE 785 & 25T OF 463. 7aHl
B/d0F LR
- Al WIS BW, F7IRYoA o 75, 08BFE/AOR shg WOl whEilT
IRl s AgAlY oF 62. 6TRE /A, QIAY oF 59, IHTRE/E O 2 e
- A9 TAS 5, Z7IX90] OoF 97 4R A0 F JHE =4 ek I FIE
24 %j0] oF 65, THIE/A, HRIG OF 55, PR/ £OR Lk
<E 46> T2IS 2R 2 4(SSTYUE) x|47+ = O/D(2017H)
Chel: &/
TE M | B4 | o7 | X | BF I OE | SN | Y] | 2 | B | s | MR | | E5 | L | HF | MB | ®=
M| 7055 Dol 283 U84 13407| B463| 18,58\ LBOUB| L8| M27W7| 41LDOL| LS| ZR287| 1BE0| TL8O| - 97,143| 442,93
S 665 6L5R] 0P| SIS B&B| 6130|4005 ABM3| BOOA| R0 GBOG| BAZ6| 6341D|L7LOI|AG05H| - 28180 W28
CHT| 10545 3R611|31299| 10020 1238| 1BEB| 72165 L7280| 4040| SBM@4| LIR7| HL79| 6253|65%5604| L7805 541,20 | BET W5
QI 481,22 1BBI| 1GSH2ERFB| 13040| 20212| 1,85 02 (24,587,654 | 122 70| 1,457,456 | A5G 94| 6504 |3.(B925| 21062 TS| - | 118026| BOA2L
ZFE| 52| 6L BT 6B TBIB| K| BI| DLEG| BY| OB 4RI 48| @0 BLI| HE| - 10635 412,29
ChHA| ;3| 262| 730 BB| 6B 7LD WR6S| BH5L| HEB| BB RT| U4157| Z8@7| 44| §L6B| - 2070|304, 427
SN B4B|L2785| 09| 98| 3L9P| 4AL85[N6E1H| U UEY| ZBTH| A7l UO93| 4B30|LER16|LENET| - 13411 602
B70[26678] A6H0| 2750|266 Z215| 497198| 2443 84 [ 36 123| 26 19| 358,90 | 8 BLAG| L3160 | 262707| 408 6| LIRGD| - | 2160260 BEML
29| yap| 16,50 9Bl IWED| 50| 1DE0| L00GEB| 4 BA467| 510075 L7155 200442 | 4050| B669| 20165 654D 0,80 21, 18
2| 3983 D21 MO0 IRH0| 10,60| IRE2| L6WTH|43BB| $6316|50482( 37%08| GO5B|L60.&2( 24288 TRID| - |L6RIR| 43095
ZUH 1040| 2324| 1G40| 71| 1668|8918 LEREB| 512601 5UL00| LR 000G DL LK IB| 200431 LEB | TRSW| - | 20031 RAR
HE| 65| 66| 07| BAIB| BRTT| BOHA| BLOB| 240401 4O682| B0.2A7|310.30| 5773177 | L8V29| LENIT| 86| - 9L Y0| 1 BLEB
Mt 85| 65| BEIR| MLBL[ 259871 PUL2U2| 3TH DT | 49068 BA3I0| LR 93| 4613411 | 277, 27 [0, 191,065 | 4,79, 164 | 3 1B 43| - | L5, 147| Q6K ET
S| 2685 MWE| G6L70| 1601 UA20| FH0|35B4B|25407| TR2L| 1AL | LT 15| 5365 L6060 |ILTHOD| LERSB| - 671,633 | BB
At mou|1L814%7| Z7L674| 13458| 18578| 187,172| 4 274 78| LGN 47L0R3| OL6A2| LAROR| 60854 | 2 3 173| 343,93 7, 481, 5B 5,518 B 0283
HE- - - - - - - - - - - - - - - |l2oums| - |220078
MZ| 508 3,30 18RI 249 BE4| IR 1U620|LEOH| 14687|LGLIB|LELA0| 1A437| 0ID| MBIB| ULEH| - | 3857|9155
4221067, 905 (11,352, 461 | 5527, 209 {17, 125,381 | 5,084, 100 | 4,380, 28 |65, 654, 169 |97, 358, 347 | 14, 372 521 |21, 258, 220 |55, 906, 519 15,530, 43 49, 298 916 |45, 314,653 [26, 346, 2 | 2. 0L T8 | 16 32,818 463 78 618
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MEXS oF 9. 48ERE/E, QIFAA oF 3. 88RkE/d O % LiEke

<E 47> S22 ER Z2 5(ESYE) X9zt 252 O/DER017Y)
Chel: E/d

TE|ME | BA | T | 2 | ZF | Ol | SN | Z7 | ZY | B2 | B | TR | WY | E8 | ZE | HF | ME | B2
ME|21830| 250 5098 REB| KRBB| 0297 B0 FWH| 2760| BZIB| LS| RBEB| NI BLIY| HBIB| - 20| 34375
EAH A08| L9 76| 0L24| WACH| HBET| 2,98 1248 Z05H| 3L8I2| 01| S80| RW| B[ 08| SLAD| - 469| 420,89
CHTE| SB78| 29| 7RI7) BEH| 00| 3L52| W4H| BAA7| 26H| BB BB H3B| B3P BL8S| 1776 306| 23% 65
OIHM| mIB| 1070 8IV|214100|  658| NB| 58| A4 7191 RIB| M8 164B| BW| 78| 86| - 581 311,35
LF| 8B 640|  44B| 44| RID| 452 27| BE0| 408 719 006l 63| 48 Ler| 229 - L6137
CHX|  R8B| 435 33| 62| 278| 1228| 178 564 387 1n%7| K4 830 564 1L1H| 665| - 361 2R&e
SAH Am| D] 7| 9| 74B| 828 W&R| AUS| 156B| NH| 1W6W| 1BEO| ZH6| 0434 ULTH| - 288 151,84
Z7||365065| M0481| 14.05| 8K0O| &O2| BAWS| O6LEGH6TH54| L2L1B| 51318 THFO| 6| 24T0| AW 29%B| - 74| 14,62,89
ZE| B HDH Z58| B 40| B%| 154B| Z070| 3525 US| 6L065| HK27| 4616| DIV| K2 024 1,317,221
22| BIW| BB M| 028%6| 19%5| OF| 1581| IRAD| 047 4089| 1927| HS59| SL64| 07| 6,147 - RE| 1,761
S BL%| G5 57| UOTB| KIB| 15040 Z09| 28| KIV| WMA9| TR W Us68| 1mAR| 12,418) - 32| 33046
M| 7| UL B8] BI| IR0B| 1046 NG| L0 G| 622 INSH|LOLAG| 0@ ZBE8| BB - NI | 4,503
Mt A IREB| A0 R5H| M| B6IS| BRI BLEH| 4B GOB| 84191 19100\ L3REW| W067| uL51| - 17| 278307
AE| ®A7| BLIB| 0157|569 4020 R3IH| NKR| 50| 7MEB| L2LY| 054 BT S| SLID| 1BI0| - B3 30258
et 2314| 4BEG| 1680 | B3| 686 1206 B| W4AB| 1B40| 1BE2| KBA6| 00H1| 3B405|16043 1896 4,304,865
HE - - - - - - - - - - - - - - - aR40| - 405,40
MB| 87| 720 734| 1295 5127 20171 30| 44| 1B R&| AE0| 1710| 43B| B6E0| 1BE| - L 507
{940 812| 33075 | L6603 | 3 0L40| 80.BL| 97L646| 1,614,575 10752387 | 1,350,084 | 2 12,5659 | 2,640,958 | 2,69 80| 2,919,317 | 3 191,414 | 3 710,283 | 406,400 374,789 | 51,966,367
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o thER &5 62 15~17TH 50 I3UELE 785 & E5E2 <F 63. 33T
B/ASE LERS
- Ao dRZRe HHE, A7|A|9o] oF 28, 3MUE/A O F V1A Bo] dliskE ACE
UERAIL, 7L F2 QIEAIY0] OF 5. 6MiTkE/d, AEA|N0] oF 5, JHuE/EO 2
LiEpd
- NoE EARS BH, Z7IXYo] oF 16 5MIFEAE O ek, T UgoR
AEAIHo] oF 8. 280TRE /A, QIFA|0] oF 4, 9TIE/E FO 2 LIER
<E 48> E28IZ HER ES (NIYE) X927 252 0/DROI7Y)
Chel: B/
TE| M | B4 | o7 | o | BF | OE | 24 | ZY | 2 | B | s | MR | A | Ed5 | 2 | HF | MB | H2
ME|14212] 1975 2.80| |67 1785 SL&L| A65| LW 187B| Q42| 60| BG| RW| G| 6L 16484 27050
A R 6L10| RVU6| 64D 6187| 21| IRG7T| N S5A8| N&B| RU| K6H| RV2B| NG| B4R 405| 142018
O 4756| SL42| WL9H| 9| 2B5| 38| REB| S| 95| L] 425 4,08 B5H| 28HU| 1046 - 8510| 1,918 02
QIA| Al BAR| 34612(320264| B2U6| M4B| KAB|LERED| BA7| 906 1RU| BTW| K27 HBA6| B - 1L657| 562,60
ZF v DER| WH| 65| 2065 1668 267 B3| 350 60| 0| 0| KW Q6L OB - 29| T
CHA| o 638 592 3094 39| ABIB| 85| H4AD| LA DFY| 1885| 1LFB| 6471 65| 57| - 4505 7T
SAH 26| e BES| 301 AB| A& L7BED| [ZEB| 298| 0F2| 1L2B3| 97| 1L65| €13 B 189| 2003%
ZA7|[52800| 30,087 2L L2552 A0 B34B| 60511230194 S1L93| 1144 08| LEOS0| MLBY| 50128| 11204| L0548 28,9B| 38 60
Zl| 68| ML 29| R20| 1L06| 19061 60| IBFD| HEH| 6L 0O AW H52| UER| &S| - 4600 &b
=8| B0 BI6| 0B AT SLID| 66| WA FEOD| BAT| M55 TASE| WS 0IR| M| 1L2LW6| - 6,73 200,03
Set| ®RIB| W] HOB| BIL| B0 4B 1N2B| 7TX0| MO0 27| SUSO| 7| ULAV| 2KZB| 20| - 996| 370,37
ME|[ B4 643 924| SB33| 1B66| A BIR| BLE| HOL| WLIG| SUWB[215L01 DLER| 266| 3036| - R SARTH
M| 25| 959 B 660 7L 44| ZI1R| RBEG| 37| W81 BB 001 188D B3| GE 340| UTB
A2 0B BI0| WL Kb BB U3WE| 29273| 2A546| 287| 0797 0L82| KIW| HG| B 5B 19160| 26815
A 9ar| mes| 13| 2445 BIR| NES| F5L| 1N93R2| NEH| 42| 96D 0L44| 124619 BLFL| LEB6S| - 50| 397 1%
HE - - - - - - - - - - - - - - - | 2251 212,51
MZ| ©6B] 87| B4 87| M| WUBL| BT SOB| 50| WY TAB| BIS| 41| A0S ND6O| - H6H|  6RAB
22| 812250 | 1%L 66 | 225,716 | 4,968 165 | 1LOSS 66 | 2502 198 | 3,850 331 {16,455, 906|573 630 2,660,573 | 4,181,018 | 3,634,054 | 1,567,949 | 3700, 143| 4 (5. 1| 21251 | 608, 22| 63318 U9
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o YEF BE 72 30~31H EE0 VEEROR THEM & 2SS of 1L.7U0

B/ EAoE e

- Ay SRS BE, FEXodo] oF 4 3UTHE/OR LERton 1 FE 47

Aol of 3. 1MEFE/E, CldAHo] ofF 1.4tz d ¢
- A9 TAREE AEA Yol oF 4. 387k /do] =865k ACE UERGIL 11 HE2
2 F71x%o] oF L 7RkEAd, 24RI¢0] OF 1 0MRIE AT )
<E 49> E23lF HEF &= 7(VIeh) X|G9Zt =S O/D(2017'A)
Ctef: B/

TR MS | BN | o7 | 2F | TF | Uil | 24 | F7 | 2R | ER | &Y | dE | dY | 45 | g | HF | M3 | XM=
M8 22| 18 88| saM| 13t 60 5871| AX 86| 3087 3%l L8B| 224 &&L| M| - 25%| 1,25
SA B3| REB| 87| 193 266 L% 0B DML L2A1| 24497 461 2737  490| B&H| wI0| - 16| 621,34
CH=Y|  L52| 3566|4129 B LIB o) 9w 312 3| LW 21| L6l 214 1782 185 BW| 104112
OIM| Hmzw| 336| L2%5| 7235 2B/ L4B| 1023 2037 BEW| 0405 BEH| R57|  4F0| 1220] UB| - 1L0%| 1,337
ZF L8| LW 2 68| 2,0 | 3200 34 a2 LS| 2609 288 605 3Z| 64B| - 2| 5184
o) 1on ® 623 75 6l 842| 2%B| 27 B 220 2%7|  L4B|  L086| 33| 36| - 90| 299
= 18 69 20 68 & B WL 30 £ 12 P23 190 26| L8] L& - 4l sBBL
270 207 DAB| 19401 88| 2AB| K| KBS LIIP| BAO| 26| ILIB| O BW1| 10459 BLW| - 19,209 3,08, 147
2R 38| L4 | 129 : P 467 730 190|228 281 L] L46| 53| 56D 38| 41,813
22| 60| 2%7| 25| 262 L97| 242 927| 680 L6 1995 1L69| 420 364 291 BB - L73| 15009
SEH 99| 291 240 073 245 2661  900| A4B Bl HF2| 6750 670|479 1B 1BYS| - L26| 2L9%0
ME| 23| 19| 129 B3| 34| L0 0B A®S 0| 22| ST|42LH6| 4| 54B|  9TB| - 1105|4271, 52
Fal=y 9B L2 58 2 3% 250 245 185 137 O 120  L5B| SE0| 26| 518| - 18| 61,25
22 296 63| 1045 L1M| 135 Wzl 588 65 268 39| 230 32| B 2u| - 37| 15100
Ze|  L60| BIB| W &7 1,20 Q) B3| 336 W L3 22| LR 31| 90e| 78R 4| 13,73
HE - - - - - - - - - - - - - - - 496 - 4,96
NES u 15 B % 13 181 4 -~ 3 9B 0 210 18 63 - 419 918
M| 4678| 357465 168D $HLE| BB 5.468| LOL10| L7OB5| U363 S677| GRAZ| AR 6056 K52\ £LL90| 496 BA6LZLIG
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(6.49%) o= E7¥et
- &= BEHES 2011ERE 2017370 0.01% ~ 0.02% $5S FATRL Q)

r

%
n16

<E 421> 232 SEEUE 50|

Chel: © =14, %

ey 2011 2013 2014 2015 2017
| ESY | EHE | 252 | EHE | E5Y | 2HE | E52 | ECE | E5Y | 2EE
E=2 ]1,609,704| 91.14 (1,673,660 91.69 (1,739,842 92.22 |1,761,291| 91.94 |1,854,011| 91.92
2= 40,012]  2.20 39,822 2.18 37,3719 1.98 37,093 1.94 31,670  1.57
o1oh | 121,045 6.65 | 111,517/ 6.11| 109,217 5.79 | 117,074] 6.11 | 130,926 6.49
) 281 0.02 263 0.01 283]  0.01 288|  0.02 2901 0.01
A |1,821, 042 100.00 |1,825,252| 100.00 |1,886,721| 100.00 |1,915,746| 100.00 |2, 016, 897| 100.00

2 20124 % 2016800= A= A<E7 3= 0/DY

o
02
ol
i
4
0%
Ql
X
5
1o
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1. E=XSA S

MH2E QF=XISKt 0/D &H Zil

o 2017dA JIEAISAIY] LPAEHES oF

(OF 424vkth/) ol BlS

- SRR

- HEAEAY waY

HBRNTES

= O O

drsdde oF HIT/AE AEFICH ol 201593 %
6.33% S7¥er £X1Y

KA E3WO] OF 41. 63% F VIERS L TARFS 41.80% & LIERS
2 ARl 7HE &2 A9 VIR 42 20.77%,

21.03%01H, 1 FZ AMSEEAIZE 14.22%, 14.17%9] ALE LIER

<i 4-22> M= 170 A= MA| SISASA Lagk I EEE2H20174)
Chef: CHIY, %
< 2 S H|& =xtg H|E
ME5HA| 641,789 14.22 639, 402 14.17
SAZAA| 298, 218 6.61 301, 107 6.67
CHEHA| 227, 851 5.05 229, 817 5.09
OIMZAA| 299, 591 6. 64 298, 085 6. 60
AN 151,097 3.35 151,053 3.35
CHAZHA| 166, 913 3.70 167, 062 3.70
SAZAA| 108,136 2. 40 109, 502 2.43
4= 937, 251 20.77 948, 905 21.03
2= 150, 602 3.34 147,919 3.28
EYET 180, 039 3.99 181, 256 4,02
SNz 238, 040 5.27 234, 835 5. 20
MRz 187,776 4.16 185, 494 4.11
Mefe= 223,961 4.96 221,770 4.91
A8z 297,074 6.58 294, 453 6.52
A= 302, 619 6.71 300, 655 6. 66
NFELRX| = 84, 161 1.86 84, 161 1.86
MEEERIX|A| 18,014 0. 40 17, 657 0.39
M= 4,513,133 100. 00 4,513,133 100. 00
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<OE 47> WA SSRSA LMY U TAIRH20174)

<i 4-23> M= 17 M= Ay SEASA LM 3 E2E2H20174)

CHel: oH/e, %

T B At H|E SR H|E
MESYA| 555, 640 15. 91 553, 475 15.85
SARZAA| 211,004 6. 04 212,771 6.09
CHTZIA| 190, 348 5.45 191, 539 5.48
CIFZAIA| 230, 316 6.59 231, 568 6.63
LFZAA| 131,592 3.77 131,653 3.77
CHRZHIA| 146, 349 4.19 146, 511 4.20
SAZAA| 78,325 2. 24 78, 964 2.26

47|= 677, 856 19. 41 683, 603 19.57
Zel= 121,799 3.49 119, 403 3.42

SHEE 128, 545 3. 68 130, 187 3.73

SPH= 171, 484 4.91 169, 355 4.85

Mt =EE 142, 551 4.08 141, 056 4,04

Mettz 169, 761 4.86 168, 448 4,82

FAEE 232,793 6. 67 231,502 6.63

A 217,755 6. 24 216, 351 6. 20

NFESEAR = 73,972 2.12 73,972 2.12
MNEELERIX|A| 12, 254 0.35 11, 986 0.34
M= 3,492, 343 100. 00 3,492, 343 100. 00
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<E 424> W= 170 A28 S i=ASA L H 222H20174)

CHRl: CH/E, %

T B Skt S SRk HlS
MEEYA| 59, 953 11.03 60, 875 11.20
FARZIA 29, 585 5. 44 29, 366 5. 40
CHT2 2 A 23,472 4.32 23, 602 4.34
Ol ZHAA| 32, 454 5.97 30, 354 5.59
ST AAA| 10, 851 2.00 10, 764 1.98
CHEZIA| 12,921 2.38 13,036 2.40
SAZAIA| 12,072 2.22 12, 337 2.27

A= 156, 691 28. 84 158, 449 29. 16
zel= 16, 746 3.08 16,736 3.08

EYEC 25, 494 4. 69 25, 601 4.71

ST 30, 401 5.59 30, 041 5.53

MetsE 23, 545 4.33 23, 327 4.29

MElE= 22,778 4.19 22,726 4.18

e P e 35,110 6. 46 34, 754 6. 40

AN E 39,778 7.32 39, 932 7.35

MFEEEAR| = 8,379 1.54 8,379 1.54
MEESYRIX|A| 3,173 0.58 3,124 0.57
BH| 543, 403 100. 00 543, 403 100. 00

< 4-25> M= 1771 A2 the si=ASA 243 H EA2H(20174)

THRl: T/, %

T B EIPLE |2 SRk S
MEEHA 26, 196 5.49 25, 052 5.25
SAZIA| 57,629 12.07 58,970 12.35
CHT 2 A 14,032 2.94 14, 676 3.07
Ol ZHAA| 36, 821 7.71 36, 163 7.58
ST AN 8, 654 1.81 8,635 1.81
CHEZHIA| 7,643 1. 60 7,514 1.57
SAEAA| 17,739 3.72 18, 202 3.81

A= 102, 705 21.51 106, 853 22.38
zel= 12, 057 2.53 11, 780 2.47

ENEC 26,001 5.45 25, 467 5.33

ST 36, 155 7.57 35, 440 7.42

MetsE 21, 680 4.54 21, 111 4.42

MElE= 31,422 6.58 30, 596 6.41

FAES 29,172 6.11 28,197 5.91

PPN 45, 086 9,44 44, 372 9. 29

NFEUXIR = 1,810 0.38 1,810 0.38
MEESYRIX|A| 2,587 0.54 2, 547 0.53
BHA| 477, 386 100. 00 477, 386 100. 00
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2. 3l=AISA O/D

<E 4-26> MA| S=ASA O/D(2017'H)

CHR: o/

TE (M2 | BN |7 | 2N | ZF | i | 84| Z7| | 28 | B8 | 3 | X5 | A | 42 | 2 | HF | ME | &
N | 51940 ® 52| 16078 33| L1 n8| 58| 2™ | 4104 3B 81 > L% | - A3 67T
2A 817 | 2852 | 3064| 139 65 | 9m| 448 4B W[ L5 | LBL| A60| 45| - 5| 2828
ch7* ™| 20| el 50 ) 3 BT | 216 W Q4 52 31 30| 1342| 44% 61| 21,81
OIM | wmt| 134 69 | 27,30 2 68 | 609U 206| L89| 3107 88 & | 103 ®| - 26 [ 20,51
4 28 ™ 64 2 | 134,20 B 6| 12 219 R |OLesT | 951 218 W - 61| 151,007
CHA | 110 65 w1 52 | 14908 187 3140 | 362| 35| 123 55 ® 63| - Wl 16913
SA o | 9 918 1D &3 0| %92 40 24 21 21 23 50| 343| 59B| - n| 181%
Z7] | 84| 5| L] BW| LB 31 IO GRAL | 16410 N | BB | 403| 3B| 60| 3U| - L3 wsl
2| 3w 5% | 229 an £ Bl| 18BL| 10| 57| 217 ! ™| 368 LB - 8| 1060
E2 | 31| 1M | 2006 M) 35 X N3 54b| 1262 65B| L97| LI7| 568| 21| - 288 | 180,089
=ub | o4 1,99 618 | 380 | 3B B BEB| 215 GO WBH| T66| 2B | 306| LWH| - 268 | 2800
NE | L0b I|oL07| L95| L3 4| 4601 & 224 79| BLEB| 78| 207| 337 W I8,
Mt 87| 201 46| L1%| 928 | L0| 3W 86| L4B| 248 783 | BIB| 1LFB| 7MW 5| 3%l
A | 46| 630| BS%| LM | LOO| 3W| 73| 62| A6B| 292| L9B| L] ZRI1B| 10107| - @m| o
det| 1| B 5W0| L1 Y 56| 590| 388| L16| LeH| Ll 310| 680| 1000 2478 | - 16| 3269
bo[ESH . - - - - - - - - - - - - - - 8161 | - 84,161
MZ 8 15 % 230 % &7 nl Lea m| 276 2™ 2 12 m % - 8,314 18,014
SHA| | 604 | 0,107 | 29,817 | 28085 | 15,3 | 167,02 | (0,2 | HEAG | 147,919 | 18,56 | B85 | 185,494 | 2,70 | 24453 | INEH | 84161 | 1,657 | 45131%

<E 427> 28 BSXNSAR5E 0[2H ODER017:)

CHel: ch/

TE|MS | BN |7 | 2N | 2F | X | 24 | Z7| | 28 | 58 | 39 | X5 | dY | 48 | &Y | HF ([ ME| &4
Mg | %l 28| 1048 1 (i3 2| 6L50| Le2| 266| L&l 13 18 ur |- % | 5560
A 28 | 1837 B BB & 67| 29 314 0 121 1w 110 am w| wBoR| - 8| om0
CH* 9 2| 1891 01 18 /) 314 B3] 1w 3 137 6 O 70| 216| - 6| 19038
oI | 13 b 190 | 177,487 90 7 w| B0 1149 > %5 £y w0 3l W - 8| 2036
43 ® & 2 B | 124316 g 9 ED &% 18 a9 w492 5 X% - 2| 1L
CHA 50 ql 1 28 157 | 1359 8 112 ®| 200 1,78 a4 i B 1% M| 14539
= 7| 288 28 kg 7 3| 7,00 1 8 6l % 7 9| 12| 22 4 BB
A7 | B68 84 49| 37,38 W[ 1,08 | 5312 9%l| 86| 2M5| 120 S| 20| L02| - 3| 67,86
PAS AT 214 | 140 B 181 07| 147 B3| 43| 1,3R2 3 | 254 69| - 9| 12,7
=2 | 1% 18 E1Y an 10| 1,97 T 429 DUS| 398| L® 19| 3683 | LB2| - 202 1B55
e A 165 181 1512 0§ 1™ | B3| L40| 4006 | 37| 4R 819 | 1,49 |l - L69 | 17,434
PSS 3L it €D % B 58 37| L6M W LR | 4| R8T 43| L4 | L% | - 2| 425l
et 28 4 ® a0 480 164 B L1% 45 am a2 | 4| 123 53| 3| - 3| 16081
a2 61| LID| 768 56 53 O LeL| 2511 258| 375| L4% & 81 00a5 | 484 | - L 278
At | 728| 258 418 IS 7| 23| L0m 52 818 671 189| 28| 5%| BLBL| - 0| 207
HME| - - - - - - - - - - - - - - - BIR| - BIR
NES 116 15 19 & 13 k) 5 4 04 208| 1,70 &% 34 121 5| - 670 12254
BA| | s84m | 2277 | 191,59 | 23156 | 13,68 | 4651 | BGL| 6REB | 11948 | 10187 | 10,35 | 141,056 | 1848 | BLAR| 2631 | BIR| 1,96 | 34238
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<E 4-28> Y 3t=ASKH25E 0|A~8.5 0[5l O/D(2017'A)
Chel: o/
TE (M2 | BN | OF | X | 2F | | 24 | 27| | Z2e | 85 | 32 |5 | MY | 42 | Zd | HF | M3 | &4
M2 | a3e 15 2| 2™ 8 % 8| 1812 2 ®| 120 B 197 413 Bl - 01| N
A w| 1994 6% 1% B 5| Lm 48 & 6 ] 17 2 m| 58| - 0| 295
CH* 1% Bl 1672 121 16 12 29 507 & 18 19 B 6| 342 Lie| - 2| B2
oI | 3m % 29| 152 B 18 Ul 137 £ S &9 1% 15 3 x| - 8| 244
=S & 8l 15 Bl 1B » 6 k%) 0 l 168 m| 1818 64 ®| - 17| 1081
CHA /! 7 &8 13l 8| 866 3l w7 B 53 814 316 104 24 18 | 29
= 71 1m 218 7 8 2| 870 3 2 2 3 k) ® 56| 1,10 2| 2m
A7) | 1’01 516 9| 10210 2B @ 0] 06607 | 3%20| 499 | 628| 1312 & L8| Lom| - 55 | 156601
PAS | ™ £y 8 3% Al U 2| 35| 96D 63 kl 161 1R 8 AP - B 167
=2 &2 w 151 B 7 G} 1B 496 68| uas| 1,191 £ 167 7 x| - 18| 5
ES NI 116 137 687 10 0 A| 653 ¥ LAD| BIWB| LW kY 5 38| - 67| D4l
MNE k13 13 2 1% & 30 0| LW 18 @ L3 68| L1 ko) 58] - 8| B56
et 27 um i3 B 1 108 60 &7 151 u M| L0 | IR Bl LW - 2| 27
A= gl M| 3% 3 5Y 1 B 218 52 4 1 kS H| 26| LBl| - o H10
et R 53| L2 215 15 06| L] 1L 01 % 312 52| L] L8| B90| - 3| 0B
S[ES 830 830
MZ 106 16 2 57 7 315 4 8 %5 618 8 2 9 “ 63| 313
A | Q8H| A | BER| NBL| 0B B | 237 BM| BB | K| NOL| BIW| 27| ABL| DB| &3P | 3124 | M348
< 4-29> CHY BIEXISXKB.5E =11 O/D(2017\A)
Chef: o/
| ME | BA O | o | 2F | Y | 24| 47| | Z) | E5 | &Y | M= | A | 45 | 4 | HF | M3 | A
Mg | 3B 6| 27 9 %4 67| 886 m a8 &8 % 30 w w| - ©| B1%
A | BA| 165 &7 IA) 39| 558| 366 P | L% | L% | 408| 1086| - 07| 57,69
cH7* % LE0| 538 2 » 2 A5 | 1L1B 1 a0 BV 17 M| 28u| L97| - A U®
olM | 25| &l 2| 1530 | B o BOB| 5 | | W w0 5 B8] - Y| B8
=S 10 1 2 57| 238 13 8 55 59 197 3 63| 270 1 | - 2| 864
CH& %% 52 1% 7 8| 188 07| 1,02 106 87 ™ 4683 % B | - B 768
24 B| 538 mn ® 8 8| 608 % 18 18 19 1% D) Lek| 266| - 50 1w
a7l | 68| 4z &6 | 11,161 68| 1187 B4 4968 | 298| 705| 94| L41| L6B| 21H| LBB| - % | 1275
pAsS ® Dl 121 46 &% 104 2| 318| 4% 7l 45 26 m am 29 7| 2
== 678 80 I8 3 %% 82 | 746 68| 91| 1,3 6B 2| L5 80 I HKOL
== L] L6y X8| 160 49 B A8 983 39 L3I0 BA| LW| LB [ @ 2| KD
NE 0 ® 194 B¢ 644 45 | L7 215 665 L9 | 1008| 239 611 | - 64 2,60
S= Wl LW 29 ™| 260 % ;W 188 0 & L29| 236 | 181 B 2®| - 81| 3,42
a2 35| 44| 266 481 ® R OLEH| 2490 w1 LI & 68 ™| 93| 3312| - % 212
At | 03| LB 483 314 B 28| LW 310 612 678 | 300 | 2®| wER| - B| 5
M= - - - - - - - - - - - - - - - L8| - 1,810
MNE B 119 u 9 16 1% 4 39 2 P2 4% ® & 54 6| - g 2%
SHA | a0 | B90| U6B| BIB| 8§65 | 754| BAR| 0683 | LB | BT | HMO| 210 | NH6| BIT| 43| L80| 2507 | 47,3




% U 21=0/D OlI=
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HsE YT A=0/D OIS

Mz gHat 21=0/0 IS

1. 7|& 2HE 4E
7t M= 3=0/D M5t 3 Fefjo|= (20124 =7} Al 2! DBTEALY)
o TEIES V| EEEHE £E&FQ dSd 85 £ A= AEYE e ARV e
AS 0|8 &&0ol, HTY AE7} I AF AFEAXNREE &80l dESs 4A|
o FEEMINE S Edl FE% VITdL 25 R 2 SRR (S AAXE S5
£ &8 =2 SU1eS A 2011d 7S EEY 0/Do BE
o HTFES 7IHoHS HIFHOHE FESI FEGIN oM oA T aEAH2012) 9
20124% ATolE SV £E5Q dE; AYE 288
o gEGES FENEF (201009 TA4x} Zenet 527 EeAE, 23 vk
2030 O]=9] AI&EA|= F01E HIbsI o&5¢Et
o HOKSIE2 ool QAPNEER] (2010) 9] THQKSIE O/DMAMIEA, YRS &gt
L. O]= Al

m]=t CFS(Commodity Flow Survey) 2} FAF (Freight Analysis Framework)

- =2 CFSE &dld] % =5 AIEE 01801 kel 24 W Zejdlss
S AIFERE 7RISR oF E=A1A0 theld = Z7Als 01831 =5 dlSst

- D=2 Hut oA BT ol 2l F (state) TRYOIME EST dIES $A5=,
=7PHL19) CFS ZAKME B FAF REAEE 0|83k sy 9 AYUEY U 312
E80 B HoTHE HEskALU MEsIsi AREsH thiRE FolAl iy Aol
Agict slERde TEGI ARESHL e

- FAF4of|A1+= THS Business Market Insight (BMI) AK2} Business Transactions Matrix (BTM)
AlllA] AFES ml=r RIS 27 Idde VIR E Al Esde FMIBIRNeH 20124
FE 2045A7A] Aol Ee et
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- BMI®} BTM AFES} FAFR49] A& AA Hl

QA FH9I0) BEY EUS A8 BEE AY

el BR AE ATH0k H8oL

.2%9]

=
=

- U, SO SES TR ASHIGOM, 01235 204537 RA OF 1
BT HEAEE H¥ oM, Ul oF 1%9 dBH SFE 2t TEYUS
- FAFdollME oA Q&I FAl, Ldd, AEE 371K AU 00 thet o543
MAIBIS =
4.0%
3.5%
3.0% -
2.5%
2.0% -
1.5% -
M Domestic Tons
1.0% 7 M Import Tons
0.5% — M Export Tons
0.0% -
-0.5%
-1.0%
-1.5%
2012-2014 2014-2020 2020-2045 2012-2045
AFS: Fullenbaum, R., & Grillo, C. (2016). Freight analysis framework inter-regional
commodity flow forecast study: final forecast results report (No. FHWA-HOP-16-043).

<J% 51> 0|= FAF4 L= ¥ =& =3 Z2oS A8+ J7t=
25
20
£ 15
2
E 10 —
s
o |
2012 2013 2014 2015 2016 2020 2025 2030 2035 2040 2045
AF&: Fullenbaum, R., & Grillo, C. (2016). Freight analysis framework inter-regional

commodity flow forecast study: final forecast results report (No. FHWA-HOP-16-043).

A =3
T =3

<72 5-2> 0|= FAF4 Uj 2ol = Z 1242012 ~2045)
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4%
- Pharmaceuticals
‘.,,,.)'."__..-"Precision Instruments
3%
¥~ . Coal and Petroleum
& = Electronics
> Products
2% —w
Q IS . .
* * :. » Gravel
1% % * oo ® +
L 4
L g
0% & ¢ T T
* +
L 2
-1%
® Textiles/Leather
2% + Coal
-3%
> Tobacco Products
-4%
o] 500 1,000 1,500 2,000 2,500
Millions of Tons
AFS: Fullenbaum, R., & Grillo, C. (2016). Freight analysis framework inter-regional
commodity flow forecast study: final forecast results report (No. FHWA-HOP-16-043).

<72l 5-3> 0|= FAF4 &34 =32 987 (2012~2045) 572

o Identification and Evaluation of Freight Demand Factors (NCFRP web-only Doc. 4

)
ZETR0 BIR= FERQl thel AdA B A9l FZ d7 B EFo] theh

|
|

BfoHn o

rQl

0
o
Ol
&
ol
o
X
=0;
2

2 Gare nAE FA He B ASITEE HeE
AVBIIL 4ol THEE GRS BN

Fawso) HEEUSQE ST E 8BS AISSISL oE WHE ZE
DI 28O EAE 24 59
WsS0] Mol BA4SR o Zo] A8 & A Qokky] 9151 time-lagged B
WSS AIBT BAS SUGIL 52 AR, BRU1E, SRl PAHE, 3
A7} 31000 e AEUNGES WEE
SBWESQS JHAOIIY ABEE (F 519} 2OM FER0IY Ay 24
ANE S97 AEINS
W7 B 2Aol TS EAR BES £8% ASEY 2N 40 H21E
SRB=T R0 @Ea0l 7o) GREEE GE 520l AER] or sl W)
10830 WE H2400 WIETEES HolE
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<E 51> 3i2nE5e9 Yseolzio] Ay
. . ' Rail-Ton-Mile | _ Rail Rail Rail Rev Truck Water

Absolute Correlation Matrix Rail Tons s Train-Miles Car-Miles T(/)\r;-r:‘{ljleli?s Ton-Miles | TTuck VMT | Water Tons | 1 - ‘vrioe
Real GDP 6 4 6 6 3 3 3 21 4
Real GDP per Capita 8 6 8 5 6 2 2 17 7
Real Personal Consumption 7 7 9 7 7 8 8 16 3
Real Income Per Capita 9 8 11 8 8 7 7 19 6
Total Housing Starts 16 16 14 15 16 16 16 4 19
Industrial Production Index 4 1 4 3 1 4 4 20 2
Industrial Manufacturing Index 3 2 2 2 5 B 22 1
Purchasing Managers' Index 17 17 17 18 17 18 18 11 21
Trade Wt. Broad Cur. Index 14 13 15 14 13 9 9 14 13
Trade Wt. Major Cur. Index 15 15 19 19 15 15 15 3 20
Total Employment 11 3 3 4 5 1 1 9 9
Employment in Wholesale Sector 13 12 13 13 12 10 10 6 12
Exports in Real $ 10 9 12 12 9 11 11 8 10
Imports in Real $ 2 10 10 10 10 12 12 12
Total Capacity Utilization 19 19 18 17 19 19 19 1 22
Chained In. Sales Ratio (BEA) 12 14 7 11 14 14 14 18 16
Inv. Sales Ratio (Census) 1 11 5] 9 11 13 13 15 11
Urban Gas Price in Real $ 18 18 16 16 18 17 17 2 23
Retail Sales in Real $ 5 5 1 1 4 6 6 23 5
Lagged Inland Waterway Trust Fund Tax/Gallon NA NA NA NA NA NA NA 10 17
Crain Tonnage NA NA NA NA NA NA NA 13 18
Coal + Grain Tonnage NA NA NA NA NA NA NA 7 14
Coal Production (Tonnage) NA NA NA NA NA NA NA 5 15
* NA indicates correlations were not determined for rail or truck demand variables with these

waterborne—-freight-related independent variables, which were added later in the analysis. SOURCE: Developed by
the Research Team

A}=: Identification and Evaluation of Freight Demand Factors, NCFRP web-only Doc. 4, 2011

<E 52> 2L HBUSTRYST T2 Lol 7| YHIE
. Primary Influencing AFreight / Secondary Influencing AFreight /
Freight Demand Variable 10% Change Variable 10% Change
Rail Tonnage Industrial Prod. Index 8.4% Trade Wehtd. Ipdex -1.4%
(Broad Currencies)
Rail Ton-Miles Industrial Prod. Index 9.6% Inventory/Sales Ratio -4.7%
Rail Train-Miles GDP in Real $ 5.7% Purchasing Mgr's Index 1.8%
(Lagged from prior yr)
Rail Car-Miles GDP in Real $ 6.6% NAFTA = two yrs 0.4%
following
Rail Rev Ton-Miles GDP Real$ 10.6% NAFTA = two yrs 0.6%
following
Truck Ton-Miles Total Trade in Real $ 1.0% Gasoline Price -0.5%
Truck Vehicle Miles | Total Trade in Real § 1.0% Inventory/Sales Ratio -1.7%
Water Tonnage Total Capacity Utiliz. 8.6% Grain+Coal Tonnage 0.9%
Water Ton-Miles Rail Ton-Miles -4.4% IWIF Gas Tax -1.3%
(Lagged from prior yr)

A}&: Identification and Evaluation of Freight Demand Factors, NCFRP web-only Doc. 4, 2011
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o= g A9 A 25T djolss 3=

oTT = o=
- 20125 20423707 Fef 308 59 BEY 0]5S 4ug
- E=Q AKEE 27 ARAAE #g, ZEUE Ws 2 S WsE PR &
=

- B dESEY 304 201 20428 =T 201240] Bl ©F 60% S7tch= At
-
q-

<E 53> FEHE F Mdd il slE =T oE HE X%

Linkages of industries to forecast indexes

: } ) " Cod | Transport

. | Dairy | Non-Dairy | Forestry | Fishing | Horticultur| Wool Aggregate | Concrete | Waste

Population | ¢o,"reigpy C°“§‘n"p“ Sply | Swply | Supply | Supply | e Supply | Supply | SO | BV | Bernand’| Demend | Derend
demand

Liquid Milk N
Manufactured Dairy v
Export Logs (1)

Logs to Sawmills

Inputs to panel making

Inputs to pulp and paper
Sawn timber

Pulp and paper

Panels

Manufactured Goods
Supermarkets and Food Goods
Other Retail Goods

Imported Vehides

Waste v
Wool v
Fish v
Livestock v v
Meat and Meat By-products v
Horticulture v
Grain v
Other Agricuiture Y/ v/
Cod v v v v v
Pefroleum v
Limestone, Cement, Fertiliser N N
Concrete v
Aggregate v
Steel and Aluminium N
Other Minerals v
Couriers and Post v
General Freight N N

AN AN ENANANENANANEN

<] e =
<

A}=: Ministry of Transport, New Zealand government (2014), National Freight Demand Study 2014
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< 54> FEBHE Zo Atoied gy
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Freight Forecasts by Broad Commodity Group-Total Growth from 2012 (per cent)

Commodity Group

2017

2022

2027

2032

2037

2042

Milk and Dairy

14%

33%

40%

46%

53%

60%

Logs and Timber Products

42%

48%

50%

28%

28%

Livestock Meat and Wool

16%

20%

25%

29%

33%

Other agriculture and fish

23%

38%

48%

55%

62%

Petroleum and Coal

12%

17%

23%

29%

Building Materials fertiliesr and other minerals

52%

69%

86%

102%

Other manufactured and retail goods

21%

36%

45%

4%

Steel and aluminium

14%

18%

22%

26%

Waste 13% 25% 37% 48% 60% 70%
General Freight 9% 19% 28% 37% 46% 54%
Total 10% 26% 36% 45% 50% 98%
AFS: Ministry of Transport, New Zealand government (2014), National Freight Demand Study 2014
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1. E23|=2

o TE3kES| 2R E5de HY, IE E50| 01537 20457 7ok F41E HY
- 201749 kEskE SEEde oF 189 5Hu B/MOE LERLIL, 2045doll= oF 239
RTE/NDIA S7Ioke ALE ol&E

< 5-5> UIEF 5L 0 =28l =35 JedF
cHel: A By
T2 2017 2020 2025 2030 2035 2040 2045
s
Eﬁj 1.SEFSA 50,997 | 44,553 |  45,828| 46,694 | 46,832  46,437| 46,372
g 2.ZAE 508,800 | 531,461 | 544,233 | 553,860| 557,438 563,973| 569,653
3a3&7IAIZ 276,696 | 283,649| 293,012| 301,596| 308,618 315,309| 322,187
43185 E 463,749 | 492,480 | 522,383 | 546,708 | 566,206 | 581,472| 596,635
M= s gmez 51,966 | 51,244| 52,033| 52,721| 53,335 54,027 54,69
.ESUE 63,348 |  63,319|  64,373| 64,137 63,129| 61,659| 60,523
7. 7|t 11,721 12,411 12,670 12,844 | 12,908 13,055 13,157
f==tal fes 193,683 201,032| 213,328| 226,401| 240,463| 257,539| 275,828
al= e 233,050 | 257,900| 294,380| 326,300| 375,620 395,160 405,420
A 1,854,011 1,938,050 | 2,042, 240 | 2,131, 261 | 2, 224, 548 | 2, 288, 632 | 2, 344, 471
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et =7 LiEhe

EAEE 47120 7HE =4 UElieH, I A2

<E 56> M 17/l A= =252 T55 22k Zejos
CHe: & E/d

T+ = 2017 2020 2025 2030 2035 2040 2045
MESEEA| 62, 462 64, 907 68, 672 72, 468 76, 469 81, 025 85, 885
FAZAIA| 128, 244 128, 176 139, 734 150, 741 170, 219 178, 233 183, 903
CHTEA| 38,121 40, 195 42,074 43,748 45,022 46, 270 47,578
OIFZHIA| 211, 749 187, 644 201, 559 213, 859 223,934 231, 838 238, 729
A 26, 746 28, 609 29, 850 30, 710 31, 544 31,932 32,349
CHA A 9, 654 10, 170 10, 580 11,035 11,439 11,762 12,135
SAEA| 122, 765 128,191 134,513 140, 863 149, 496 155, 574 160, 176
a71= 274,717 294, 580 311, 932 326, 114 338, 470 346, 993 354, 581
PA 86, 819 95, 073 99, 174 103, 011 105, 184 108, 597 111, 381
EYET 83, 816 86, 531 90, 182 93, 342 96, 161 98, 072 99, 860
ST 160, 933 166, 273 172, 591 178, 150 182, 879 186, 230 203, 044
HEEE 97,154 104, 855 108, 854 112, 092 115, 074 117,720 108, 211
Mepete 219, 501 241, 604 252,918 261, 250 266, 180 270, 909 274, 824
e 146, 906 155, 315 163, 856 170, 914 178, 255 182, 830 185, 979
AA 156, 870 177, 409 186, 093 192, 385 202, 862 208, 683 213, 263
MFEHXIR = 8, 360 8,574 8,913 9, 204 9,458 9,678 9,913
MEEUXIX|A| 19,194 19, 944 20, 744 21, 375 21,903 22, 287 22, 660
BHA| 1,854,011 1,938,050| 2,042,240| 2,131,261 | 2,224,548 | 2, 288,632| 2, 344,471

<E 57> I 17 Az E23E $E5Te DAY Felod S
Chel: A /4

T+ B 2017 2020 2025 2030 2035 2040 2045
MEEYA| 81, 829 85, 273 89, 401 93, 336 97, 521 101, 789 106, 328
FAREIAA| 148, 555 150, 677 164, 233 177, 682 204, 683 215, 584 223,101
CH2HIA| 27, 220 28,133 29, 409 30, 582 31,773 32,731 33, 645
OIFZAA| 129, 118 103, 275 115,116 125, 330 134, 525 139, 746 143, 776
SFEAA| 19, 591 20, 344 21,225 21,923 22,631 23,251 23, 898
CHE 2 A 17, 308 18, 036 18, 839 19, 540 20, 261 20, 866 21,521
SARZIA| 150, 078 156, 061 163, 892 170, 126 176, 063 179, 792 182, 686
a7z 330, 075 348, 648 370, 069 387, 605 403, 806 415, 652 426, 114
Ul 68, 439 75, 346 79, 190 82, 853 84,597 88, 098 90, 831
EYHET 68,733 70, 801 74, 088 76, 980 80, 327 83, 040 85, 791
ST 187, 858 197, 295 205, 849 212,975 218, 080 222,961 226, 944
MEEE 61,329 67, 314 69, 176 70, 525 71,837 72,818 73, 806
HEH= 216, 883 239, 215 249, 425 257, 269 262, 039 266, 942 272, 747
ZAET 158, 314 167, 550 174, 711 181, 159 186, 641 191, 278 195, 200
AA T 154, 180 174, 285 180, 369 185, 065 190, 503 194, 044 197, 191
HNFEURR = 8, 360 8,574 8,913 9, 204 9,458 9,678 9,913
MEEUXIX|A| 26, 144 27, 220 28, 333 29, 107 29, 804 30, 363 30, 979
BHA| 1,854,011 1,938,050 | 2,042,240| 2,131,261 2,224,548 | 2,288,632| 2,344,471
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2 E=3l=E
o AL =E9 S5 7AH 09 BR 20450] OF 138MUIE A O F FAE AL,
HIZAH O £59] E5E2 oF 31WURE/EO T o|S5E
<E 58> ALslE oz -EX=Y S A2foS
chel: B4
= 2017 2020 2025 2030 2035 2040 2045
Z1H|0]L4 8,465,507 9,079,121| 9,892,112| 10,593,768 | 11,345,193 | 12,149,918 13,011,722
H|ZAE|O|L] | 23, 204, 103 | 23,701,868 | 25,521,067 | 26,849, 466 | 28,247,010| 29,717,297 | 31, 264, 113
M A 31,669,610 32,780,989 | 35,413,179 | 37,443,234 | 39,592,203 | 41,867,214 | 44, 275, 835
o 7ol EZo GBE 57182 1.5%, bIgHOM B2 dgw F/iee
1077010 AE O ZHol B @R 57180] BA Ueke
<E 59> ELsIE 7|17 dhA BUI=2
= %
£ 2017~2020 | 2020 ~2025 | 2025 ~2030 | 2030 ~ 2035 | 2035~ 2040 | 2040 ~2045 | 2017 ~2045
FEE 2.36 1.73 1. 38 1. 38 1. 38 1. 38 1.55
H|Z1E{[O]L 0.71 1.49 1.02 1.02 1.02 1.02 1.07
M A 1.16 1.56 1.12 1.12 1.12 1.13 1.20
o AIEH HETIE0 dE oEX]E HH, S5 2"l 71E 9, It
ogF 49E, YA &Y
<E 510> MZ 17 AEH ETSE 552 Mzl Hejo=
cHel: £/
-+ = 2017 2020 2025 2030 2035 2040 2045
MEEEA 11, 219 11, 460 12, 339 12, 982 13, 657 14, 368 15,116
SAEAA 2,824,933 | 3,027,127 | 3,297,534 | 3,530,386 | 3,779,700 | 4,046,641 | 4,332,455
CH2hod A 3,309 3, 380 3,639 3,829 4, 028 4, 238 4, 458
OlAMZAAA 326, 037 333, 031 358, 592 377, 257 396, 894 417, 553 439, 287
2 2toiA 1, 298 1, 326 1, 428 1, 502 1, 580 1, 662 1, 749
CHEZIA 164, 601 173, 603 188, 399 200, 571 213, 543 227, 371 242,111
SAHIIA 978,804 | 1,002,729 | 1,080,480 | 1,137,986 | 1,198,575| 1,262,414 1,329,679
a7|= 2,685,011 | 2,867,695 | 3,121,427 | 3,337,975 | 3,569,631 | 3,817,452 | 4,082,571
e 5,185,331 | 5,303,338 | 5,712,209 | 6,012,464 | 6,328,555 | 6,661,321 | 7,011,647
SEC 11,048,193 | 11, 289, 208 | 12, 156, 772 | 12,791, 280 | 13, 458, 938 | 14, 161, 480 | 14, 900, 731
ST 1,855,796 | 1,923,982 | 2,079,283 | 2,199,779 | 2,327,417 | 2,462,631 | 2,605,881
MEEE 568, 805 609, 204 663, 543 710, 271 760, 295 813, 850 871,184
MEHE 2,775,732 | 2,891,165 | 3,128,097 | 3,315,079 | 3,513,507 | 3,724,099 | 3,947,618
PEPN =T 2,993,268 | 3,081,544 | 3,324,533 | 3,507,982 | 3,701,718 | 3,906,328 | 4,122,435
AN 53,514 54, 662 58, 857 61, 921 65, 144 68, 535 72,102
MFEYUXR = - - - - - - -
MESEYKXIX[A| 193, 759 207, 534 226, 048 241,972 259, 020 277,271 296, 810
S| 31,669, 610 | 32,780,989 | 35,413,179 | 37,443, 234 | 39, 592, 203 | 41, 867, 214 | 44, 275, 835
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ol 7K A9, I thelEs

<E 511> MF 17 A= ESE 852 =22 Meljo=
crel: E14
+ = 2017 2020 2025 2030 2035 2040 2045
MEEYA| 3,597,345 3,674,514 3,956,545 4,162,488| 4,379,150 4,607,089 4,846,893
SARZAA| 4,176,487 4,474,012 4,873,306 5,216,857 5,584,665 5,978, 447| 6,400,038
CHT2HIA| 218, 345 223, 029 240, 147 252, 647 265, 798 279, 633 294, 188
Ol 2T A| 83, 395 85, 184 91, 722 96, 496 101,519 106, 803 112, 362
FTESSIEENN 32,175 32, 865 35, 388 37,230 39, 168 41, 206 43, 351
CHEZHOIA| 1,126,240] 1,155,520 1,245,586 1,312,633 1,383,328| 1,457,870 1,536,472
SALZIIA 1,017,465 1,040,528 1,120,725 1,179,594 1,241,566 1,306,804 1,375,481
A7|= 7,965,232 8,230,389| 8,887,447 9,390,809 9,923,264 10,486, 529| 11,082, 430
Aoz 1,092,027| 1,124,539 1,213,294| 1,280,375 1,351,226 1,426,064 1,505,117
SNET 3,364,638| 3,440, 778| 3,705,935 3,900,546 4,105,409 4,321,065 4,548, 085
EXLtT 1,498,305 1,543,684 1,665 726 1,758,151 1,855,794 1,958,953 2,067,948
HMEIEE 1,162,964 1,232,783 1,339,466| 1,428,585 1,523,719 1,625,277| 1,733,700
MeEpte 1,795,735 1,858,385 2,007,509] 2,122,433 2,244,079 2,372,849 2,509,170
ZAES 2,741,552 2,819,686 3,041,301 3,207,957| 3,383,881 3,569,596| 3,765,657
ZAANLIE 231, 310 236, 272 254, 407 267, 649 281, 580 296, 237 311, 656
NFEHRIRA = - - - - - - -
MZEEYRIX|A| | 1,566,395 1,608,821 1,734,676/ 1,828,783 1,928,059 2,032,792 2,143,286
HA| 31, 669, 610| 32,780, 989| 35,413,179 37,443, 234| 39,592, 203| 41,867, 214| 44, 275, 835
a3st=E
o FHEY =TS 20450l oF 58ERE/Eolm, 2017ERE] 2045E7HR Q] AT
S7tae oF 2.52%Y
<E 512> gzslE o= ST &efjolS
cHel: E/14
oz 2017 2020 2025 2030 2035 2040 2045
H 290, 126 399, 968 499, 407 587, 878 587,313 585, 442 582, 346
<¥ 513> gaslE 7|72t A" SIS
TR %
o 2015~ 2020 | 2020 ~2025 | 2025 ~2030 | 2030 ~2035 | 2035 ~2040 | 2040 ~2045 | 2017 ~2045
H 11.30 4. 54 3.32 -0. 02 -0.06 -0. 11 2.52
o AlEH gHISEE9 v oEX|E HH, MFEEIXTY 2hgglo] 7HE =4
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<E 514> MZ 177 AEH 552 552 LUMEF Hejo=
crel: £
+ = 2017 2020 2025 2030 2035 2040 2045
MEE-A| 86, 338 125, 575 158, 249 187, 244 187,088 186, 536 185, 611
SAREIAA| 31, 274 39, 758 47,286 53,979 53, 744 53,078 52,025
CHL A 8, 520 11, 289 14, 004 16, 474 16, 505 16, 503 16, 503
OIXZod Al 4, 837 4, 930 5, 308 5, 551 5, 458 5, 141 4,573
SR ZIA| 8,759 11,714 14,117 16,016 15, 996 15, 987 15, 987
CHEZHIA| - - - - - - -
SAREAAA| 1,208 1,276 1,339 1, 367 1,342 1,267 1,142
747|_|_ - _ _ _ _ _ _
zelz 206 302 370 432 432 433 433
EXEC 7,706 8,783 10, 987 13, 042 13, 045 13, 056 13,073
ST - - - - - - -
MEIBE 610 786 959 1,117 1,117 1,118 1,120
Mefets 1, 687 1, 205 1, 254 1,273 1,257 1,235 1,214
ANES 155 248 984 1,053 1,085 1,116 1,145
AN 347 365 412 453 449 443 440
HMFTEYRIX|Z| 138,479 193, 738 244, 137 289, 878 289, 796 289, 529 289, 081
MBEHXIX|A| - - - - - - 7
3H| 290, 126 399, 968 499, 407 587, 878 587, 312 585, 442 582, 346
o ATH gRislE LAY dEAIE ATEH, 2HiE oS5X]19 SUSH AFEERK| LY
7V =1, O FE AASEER], BAREEA] &8 =4 LER
<& 515> M= 17 A=H 552 +552 Z2E Heljo=
crel: E/14
+ = 2017 2020 2025 2030 2035 2040 2045
MEZEYA| 102, 048 148, 389 186, 570 220, 259 220, 031 219, 253 217,953
E AL A 31,901 40, 534 48,146 54, 886 54, 640 53, 944 52, 842
CH2IA| 8, 800 11, 658 14, 425 16, 927 16, 955 16, 942 16, 923
OIFZAA| 5,026 5,116 5, 520 5, 786 5, 690 5, 364 4,780
FIESTENN 6, 832 9,134 10, 984 12, 435 12,417 12, 403 12, 391
CHEZIA| - - - - - - -
SAZIA 1,448 1,527 1,607 1,643 1,613 1,525 1,376
7:!7|J_ _ _ _ _ _ _ _
PI= 254 373 455 530 530 530 530
EXNEC 9,015 10, 274 12, 818 15, 177 15, 177 15, 179 15, 183
SYE - - - - - - -
MEEE 658 848 1,031 1,199 1,199 1,199 1,199
Mepets 1,742 1,229 1, 284 1, 308 1,293 1,271 1, 250
MBS 165 265 1,053 1,131 1,165 1, 200 1,234
PEPN S 414 435 491 540 535 529 525
HFEYXXZ| 121,822 170, 186 215, 021 256, 058 256, 067 256, 102 256, 162
MBEHXIR|A| - - - - - - -
BHA| 290, 126 399, 963 499, 407 587, 878 587, 312 585, 442 582, 346

b
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4. olotsl=
o QOISR E=2F2 20450 ©F 19 AXATHFE /G0 2015EFE] 20453 7HA] Q)
AP STt 0.25%
<H 5-16> Qioisl= oz =2 HefjoS
Ce A EA
s 2017 2020 2025 2030 2035 2040 2045
A 130, 926 127, 590 130, 328 132, 743 135, 203 137, 708 140, 260
<E 517> Qdolsl= 7|72t HAEHA BII=2
I:|-°| %
o 2017 ~2020 | 2020 ~2025 | 2025~ 2030 | 2030 ~2035 | 2035 ~2040 | 2040 ~2045 | 2017 ~2045
A -0. 86 0. 43 0.37 0.37 0.37 0.37 0.25
o AlTH HOREL=9] vhlEl o|SX|E HH, 7[EIEE Aokl AT whiglo] 7a
A LEERSL, I TR MehdT, SAREYA] &
<HE 518> M= 1774 A= QlolslE & SMEF 2o
ce A B
2 = 2017 2020 2025 2030 2035 2040 2045
MEEHA| - - - - - - -
EARZIOIA| 5,082 4,953 5,059 5,153 5, 248 5, 346 5, 445
O 2HIA| - - - - - - -
Ol ZHoIA| 3,328 3, 243 3,313 3,374 3,437 3,501 3, 566
2 oIA| - - - - - - -
CHZI2HoIA| - - - - - - -
SAZIA| 16, 369 15, 952 16, 294 16,59 16,904 17, 217 17,536
A= 4,098 3,994 4,079 4,155 4,232 4,310 4,390
s 30, 927 30, 139 30, 786 31, 356 31, 937 32,529 33, 132
2= - - - - - - -
es 9,038 8, 808 8,997 9,163 9,333 9, 506 9, 682
MelEs 287 279 285 290 296 301 307
Tepets 26,174 25, 507 26, 054 26, 537 27,029 27,530 28,040
ANES 1,579 1,539 1,572 1, 601 1,631 1,661 1,692
A 1,621 1,580 1,614 1,643 1,674 1,705 1,736
MFEHRR = 4,968 4, 842 4,946 5, 037 5,131 5, 226 5, 322
NZSEHRIX|A| - - - - - - -
7|EfE 27, 455 26, 755 27,330 27, 836 28,352 28, 877 29, 412
5HA| 130, 926 127,590 130, 328 132, 743 135, 203 137,708 140, 260
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o A|TH HONBLE0l LA GESXE HH, VIEIEE AQlskl QA9 LA
7V =4 VERG L, I TIECR FMepdT, FRRYA] =0 F A LER
<E 519> M= 177 A|=H Qot5lE &5 =&EF Heljo=
chel M B4
7 2 2017 2020 2025 2030 2035 2040 2045
MEEYA| - - - - - - -
AL A 12, 709 12, 385 12, 651 12, 885 13, 124 13, 367 13,615
CHZIA| - - - - - - -
OIMZIIA| 30, 149 29, 381 30,011 30, 568 31,134 31, 711 32,299
ZF2AA| - - - - - - -
CHEZFIA| - - - - - - -
SAHZIA| 7,215 7,031 7,182 7,315 7,450 7,588 7,729
a7z 8,948 8, 720 8,907 9,072 9, 241 9,412 9, 586
= 2,180 2,124 2,170 2,210 2,251 2,292 2,335
SYEE - - - - - - -
SN 2,538 2,473 2,526 2,573 2,621 2, 669 2,719
MetEs 3,253 3, 170 3,238 3, 298 3, 359 3,421 3, 485
Mefets 26, 792 26,110 26, 670 27, 164 27, 667 28,180 28,702
ANET 4, 801 4,679 4,779 4, 868 4,958 5, 050 5,143
A 13, 397 13, 055 13, 336 13,583 13, 834 14,091 14, 352
MFEEHXIR| = 8, 584 8, 365 8, 545 8,703 8, 865 9, 029 9,19
MBEHXIR|A| - - - - - - -
7|Etet 10, 361 10, 097 10, 314 10, 505 10, 700 10, 898 11, 100
BHA| 130, 926 127,590 130, 328 132,743 135, 203 137,708 140, 260
5. =t E2F2F F0|
o ALY i BEsEE S8t oS Ak tiedt 2=
< 5-20> &efHE fCiEH S35 oS24
cHel: A By
= 2017 2020 2025 2030 2035 2040 2045
== 1,854,011 | 1,938,050 | 2,042,240 2,131,261 | 2,224,548| 2,288,632| 2,344,471
e 31, 670 32,781 35,413 37, 443 39, 592 41, 867 44, 276
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