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F2IIEBFHERMEED /v A7 v a T — R XD HEERREE LT 59, 0LS
WL DHEETIT, BEEL S ABOHFZITA, AAD 2 RENTIEL VD U FHEE % R
THZENTE, BFEIZBNTALOD/NRT A= L0 EH Ui/ OHB K 700
TNIPBHI 800 TN E W FERIZIR o T, ZOETFIT, RIFCMA)IE D A 0 #EIZAE
T 5, EATHIFETIX, 1980 FFEIT U TR OMENSTHIR L. NABRARE 2513 L
1AM 720 M BER SN ER L T E NI FERTH o722, REIOSH Tk, 1980
FEDREHAOE ANOO2RED/NT A — 2 LFHFHINIC 1% KETHRERBEREZHF TV D,

I OWTIEL, R TCOEETEICHERMERE Ko, HEOREREMRIZE 1A
W7o FVEM BT EESEE T2 L AR LTV AH10, 65 %Ll EADEIG & 15 skl A
HEISITEDHF S EZ R L TWAD, FEIZE o THREHIAEMEIZR R 5, 65 Ul LA
Al 1980 4L, 1990 4 & 2010 FELSMIAERMEIR & 2> TEBY | SFBATHIZEN R
ML TWD XD, mlnE ko e ENEEMBFREHORE I SN TWD Z L5k
FEHRNTWDATREMEN D D, A HINEIA 1, 2010 FELIMNIAICHERM R E 8o T
B ANAEMEE AT 1T NS0 EEMBHEEENMES B ESNDL Z LB bnD

9 ZOMDOELIZBNTHHEEZ KN L7228, AT 537 A —213 U TR 2 /o 2 & 23R
SINTWD, AR CIEMEOHAS EEIET 5, 7o, mREEZBRWTANBEZ AN THEEZBZRo7208
FERICRE PRIV, FEIEFICBEWADbEEOET,

10 Mg ik, HIE - h(1986) & RFEICHAE O 2 FHAE AN 0T HEB > TWhA, 90 5 2000
FEETIE, WS OPOFEETHREIZOWTS UTBOBEN R TE 208, £ < OFEEITBWGER
W7 — 2 TIXmfE O 2 REIIFERICR LN T,



AREIOHET NI THATAFIE & Brr 5 i, AR987) TIk. IS N & B ( T A
&m2)/ A (TA) Uf3X~~) 1), i 5 FEHRONAHMESE 2 AT D L o EAR
—DOFMEEEL TV RWETH D, AEOHEE TIE, SAEKORIICE N T, WA
LT AR LHEBEER L TS NOEEIRERE . ARBINEIEIc W CTE s 5 46
HCid7e < BEOBFIGEMEM Uiz, Fio. SATHROHEE FIRIZ, @F O OLS (2 X
HHDTHHN, L<HMOENTNA LT, BEHOFMHFEHBLAE—Thd L&
OLS THEINAEHEREZEFTLEEI LN DOTIEARL 57 Hetereoskedasticity
Robust Standard Error Z WV THEE X B 2 2o 72, RIS, B 58O E DAL LT
e LThH, OLSIZ X 2 HEEME A MIE, RAMmik - —Buka & Ici=d 72D, T A —
ZDOREZNTENND Z LIFBEZ LRV A, RERIEERZEEZ W o OEHA E
PEIZ DWW TIIFATIIE L B2 D 2 L3 Y 2 D, 1980 HED AN HIZ DN T OHEERERIT
HEICHWZBHEROE DD, T A—FDORESNEITHIEL B D Z LR EZ D
nadu, KfoOrsaAt®rvar T —XIZXHEICEBNT, AOIZOWNWTO/NRT A —H
(THEFHAIIC 1%KHECTHBERFR E > TH Y 1987 & FERIC U FARUMEE 2> Z &
MRENTND,

o, 7uARZ vV a Uk D E. ABIZOVTDONRT A—FDORE SiF, 1FEA
EEELTWRNWA, EBHDNT A =2 I REAEML TS, HEM1986) Tix, %
EEEIZBWT 1 AN ) REMBETREEN A RIZOWTOREMEL B S ERVEE,
EBE D IE T 22 SET U FRiREZ > 7 b Tns 2 e Lz, HEh
(1986) TiL, 1 AY7= v EAEMBREZEO Y~ NEK L LT, FEEMOHM LA X OB
AL DIER Z KB L TN D LR R TNWD 0, HEEIZBWTINLDEREZBET L7720
i, SRV T = Z B T HEERS LI L e H12, RETTCIL, 2SRT — 2 & FI TR E
B FR B O RUER IS OMGEZ R 5,

4. RXIVT —H 5K

AIEI ClX. AT RO EET NV EBIEET AT, JuRxv s a7 —XIZXD500

11 R tEO DRI TN A AR KELRDIZLTEN->Tt DAAICES Z ERMBATND,
12 %Eﬂﬁﬁzﬁgﬁﬁmﬂﬂﬂu I, MR E ST s b B D — 07 T RUEME TR EAL, STERRIC
T MO RIZAE I T E EIF SR TWA LML TS, FELITHE - th(1986) 2 2R s
72U,



ERIIeol, SFFERL Y. FRERFIRO 1 AN 720 REMEREEO A OISR 5
FUFTHERSZ LIRENTZ, LML, Z7uxtsvarTF—ZICL 500 T, &4
BEFRDPFFOHIKEA OBERAZ 7 A TWD EF S 2 LB LV, 1 AY72 0 Bl
R ERB OIS ICELD & - T BBEM R, £ OREFRME OZER D), ZHLSD
R R ONTEFEMOY T & Bl LT & Aeuy, Bl IE, ARERFIR 2 LT3
72 5 I 208 U C—E & 72 2 BTSN BIHI C & W a0 E IR O L ITHE I e
MR Z 8 U TE D > T DB T E 220G, REEBUSA T A DRED
BAET D, REEBROMENH H5E1E. OLS HERIT BN AR\, ST
— 2 EMEHTHZ LT, 7rAET v a U THRRIITH AT D 2 & B HPRZRWNEEE )
BENTVWLILEEICMEDO AT LN TE D, £o, BFEOFEHELHITH L=
Pr— R e & OAMER LR S 1 N 472 ) REMBFREREE O E DO ELIC B L2 5 2 T
5 AREtE A AT 5 2 L IETE R,

AHEITIEZ, 26 OREICKHLT 272037V T — & & Tz 1 N7 0 B EM B
HOHELL 0D, snAt s va o THEM LIS AR A TEERR Z & 0
FEZER g, . & DM TR TORGERIRIC ST 2 BN 2RI RHEED R T, 2B 5,
&, VTl OIUE Z i 72 TRRZAH TH 5,

ln(SFNzt) =a+ ﬂpop ln(popit) + ﬂpopZ (ln(popit ))2 + lBarea ln(areait)
+ p0p65p0p65it + :Bpoplspoplsiz +g8 +7,+¢,
i=1,---,n, t=1975,---,2010

(2)

<FE 3 R T—HIZLDHHETERER >

K3 TIE, NANNT —HIZLDMER-REZ R LTV, HEETIX, MEROIZDITIEF O
OLS Z AW THEE T % & HAELS ORI ZEIA B 72 R & 72 o 7225, Modified Wald ##
EIZ LY 2TOHERITEN T, REEHDOFJMAT EHHITE —TH D L v 9 IR (G AN B
BIHIIC 1% KETHEHNTE LR RERY, BMAH - O RERED LN D
Heteroskedasticity Robust Standard Error % W CTHEE L T\ 5, HEE HIEDOZRIRIZS
WL, b L7z OLS & Z BN R ORI TIL, Breusch-Pagan MEIZ & 0 #EFHATIZ 1%
DA BEARETIHERH P FEHN S NI 2D B RNRHEEOR RN IR SN D, FEEDRHEE
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& BN FHEE ORI T, Sargan-Hansen MREIZ £ 0 HEFHHIZ 1% 0D A 5 K HEC I BT
AR SN D EERRMEE DR RN IFFIND Z & &ipoTe, Flo, BEERRHIEE
X, FEMEED RO LB ZHER T D720, F atEZHWTHEEY I —IZ20To
Chow M 7E % Fhi U 7= ft 5, FEREER BRI o & W IR ERGHUT 1% 04 BKETHEA X
nizle, WRRIEENRZZE LI HEER R Z R~ L T 518,

ARO T DHEEFERIZE 3 ODMITR LTV DHM, £9 AT 251220 T,
FATHIIE & 72 DRER DG DLz, #OEFIRT — 2 &2 W72 pk(1987) Tk, AHIFA. A
Ho 2 REIZIEICAE LS 20 1 NS REMBEFREE & AN A BB OREMRIE U R o i
MARENNLD & STV, —FH T, AROHEER R TIZ, ARITIE, AAD 2 REHITA
. WTRLbABICHEES A TRY, o U FREL#M N TE D, #HEMREZHAVT,
1 ANY72 ) BREMBRREENRK & 72D N R Z | J£(19882) 0 #k(2002) D J5 i CHLHY
L&, BBEMRONDN 63 72315 AL eD15, Ziud, BIRERSLEIURO AN ABURIC
FY LT 5, /N2 ERE IR I A D OB E & 12 1 A7 0 FEHER B SAR 13
TLHR., NANBK 63 TAZEALE 1 NS0 EAEMBEFREHAITRA T 2HEmICH D 2
LR STz,

65 m L BN A EIE IR, FATHISE & FIRRIC BRERE 7o T D, ZORRIE, K
(198N TSN TV K o1, mlbDERIZ & b2V EALY— B 2 D FEHEN EHER B

BOHEEICHRS KBS LTV DEELROND LLe\We, ERIZOW T, EoH#EE
RIZBWNWTH, FEIICHREREREGEL Z N TE Mo, FEMNROEMIX, —H
DFERREMIRA RN T, MHEMBIFEAEEN L TEL T, EEVBGREAL RBE
THE, WEBEME L THEHINTWD OO, JT4E O FEUER B BUAE O BEIME )2 E B2
HEEEZ TV DI TRy, & LAREMEFREFAORER N CIL, mELD bE
IbDFELZBSZITTNDLI L ERBL TNDH LRI DI ENTED,

D OHEERERIT, AGEFRASRT =X 5 E v, BESRE a2 be—A L

13 Heteroskedasticity robust standard error |2 L 2 HED 7=, Hausman fREZHH T 202 &
O, [EENE L ZE &N OBRINT Sargan-Hansen MEOFE R A RE LT\ D, BREFEHE, 7— L
7= OLS OHEEREF & Modified Wald f2 7€, Chow 2 i€ @ FEAll 7255 Bk O A& EEIE LT 5,

4 FRUEHREHREE L O 2 ULy O REFELZ AW TET VRIRE B 2729 & R A BT
(1)-7432.101, (2)-7430.715, (3)-7465.571, 3 = ULV OfFHEHHERI1(1)-7226.439, (2) -7219.641,
(3) -7249.085 L 700 | FKMIZIX, £ 3 OQ)DORERERM LT,

B NEAOELIEEORKENDADBEBIIROXTHIE Lz, N = exp(_(ﬁpop/2ﬁpop2))

16 MHEMIC, 1 AY72 0 M BT & 65 oL EADEIEOMBEREEFFE T 5 & 0.79 L5V IED
FHBIRIMR A e 42 Z &3 C& e, KV FRMICRGET 5 72 DI id, EVEM BT A OATECE B B0 RE M
MENZRDHEZEZ LD, ZTORICOVWTIAHOBELE Lz,
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ZLETHRLNTEHTERMATH D, FATHRICB O T ADIZET 25555 U PRI HEE S
NWOHHMIZ, 7uAt® 7 a Ttz lioTnhicwd, EEROEENAND D/
TA—Z L LTHESNTZDTHD LEZ BID, Sargan-Hansen IEA I 272 5 &k
EREHRIL 2.8e+05 & 720 . HHE 36 DA ZFHAD Ll 1%EG S UE 28 2 572, [H
EHRHEENEE LV LRSI o5,

RETOHEERE R EZEWREART 20, K2 TIEEEHREZMHE L TAD L DRERE 7 1
v M U7z, BEESREANAOBEKIE. AROORKZITA, AAD 2 REDHFSHIEL NS U
FTHRIOBERMNHEGE CE 2, 78 A® 7 ¥ a T —4 &2 A0 TOBITHFZE T, BERhE
EBEPICHEE Z(To CVD e, 29 LEFEEDREZANOFEKE LTHEL TV D
AREMED N B 5

wIZ, FEDNRENOORGRE 77 7 THERR L TH D, R@IE. AT L RIS
ERROFBRNN TETVRNGEAEEZR LTINS, @RINRTE TN RWadIZ, EHHEOHE
EE (Q) \CEEMROREEM (FE,) M2 b Tnd, —F, R@iE, BEDREELL
Al Ly 1 A7 SRR A & A0 L DR 2R L TV D,

In(SEN,) = (& + FE,)+ f3,,,In(pop,) + f3,,,,, n( pop,,)* (3)
ln(S ) a + IBpop ]‘n(poplt) + ﬂpopZ ln(poplt) (4)

B 3 1%, K@) TEEA I N 1 N7 BEMBEREEEAOHEM & A0 ORERE 7wy k
LIebDThHD, M2 THRBLIZE D1, EEMROZELZZ T TARELTIE, UF
BTE b DD, M1 TRLULEBMKEBTTZE TR ORGSR TERND, X41%, X
WDIZE->TEHREINT 1 AN EEMBEREFHOMEE L NN ORBRRER LTS T 7
ThbH, BEEDROEENRY BRI TODRICERDSSLETH D, AMmOHEERETH
SNERSTZNBICETOFEOMREXM LT, W UFHDT T 7 L7poTN D,

5. BbOIZ

AR TIE, FERRZSRE LT, BATHIR L T2 TAR 1 AS72 0 ORHEME

FENDHBEORBEEIZOWNW TRV T =X EHWTHRIEEZ B Z 72 >72, DT LY
1 ANY72 0 BYEM TR S N DB E OBRTIE, BITR & B RN rE T,
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BBLUZAHSE LTV D, ARO o RIL, BATHIRICB W THEERRE L TIRA D NS
A NOHBICE 208 E LTHEE L T ATREMEZ R LT 5, £72, 1 A% ik
EMHFEERHICH LT, BHELY S 656 M EARBIGOENARESEZEL LG TND
ZEDBRL N0,
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F 1 FORFEE(1975 4EEE-2010 4FEE)
T4 R 5 EBEERE &/NME RAIE
REGHEZERE(EAM) 1656 323882.30  216030.00 50872 1278369
AB(N) 1656 2401864.00 1964107.00 586906 8885458
H1E (km2) 1656 8026.63 11671.74 1858.4 83519.69
65 LA EADO(N) 1656 350170.20 284904.90 64720 1962748
15EmRBAOCN) 1656 439765.20 375336.90 76000 2170000
AC#EMEE (%) 1610 0.00 0.01 -0.02 0.03
#F2 rsuxtvrva T —RIkHHEERSE
WAL S A ALY LR BREELEGT )
19804 19904 20004 20104F
1) (2) (3) 4)
4 OLS OLS oLS oLS
UNE[CE-9) —=3.794%%* —4.473%** —4.825%%* —4.115%%*
(0.523) (0.663) (0.546) (0.880)
AOGH 25 0.119%%% 0.142%%% 0.153%%* 0.130%**
(0.018) (0.023) (0.018) (0.030)
& (X8 0.138%%* 0.160%%* 0.134%%% 0.142%%%
(0.010) (0.014) (0.019) (0.034)
65 LI E ADEIS 1.345 1.231 1.444%x% 1.297
(1.020) (0.927) (0.479) (1.298)
15RBAOEE 1.006 2.259%%x% 4.625%%% 5.335
(0.801) (0.834) (1.198) (3.273)
AOEmeE4E —6.577%*x =11.11 7%k —15.472%%% -17.336
(1.594) (2.397) (4.653) (10.369)
EHIE 25.947x%x 31.260%** 33.932%%x 28.197%%x
(3.771) (4.650) (3.940) (6.186)
3815 46 46 46 46
AOEE 837A AN 6928 A 704/ A 747H AN
R-squared 0.839 0.965 0.968 0.895

FEILN O %fiE 1% Heteroskedasticity Robust Standard Error T& %,

DHEKETH D,
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#3 NFAT—HIZXHHERF1975 £ - 2010 FE)

FERBAEH NSV EERBREZERAGTE)
(1) (2) (3)
EREAZTE FE FE FE
ABGHE) 2.057%% 2.081%% 1.281
(1.006) (0.999) (1.061)
AB G025 -0.077%x* -0.078%x* -0.050
(0.033) (0.033) (0.035)
& (30 0.012 0.013
(0.031) (0.036)
65m Ll EAOEIE 1.825%*x 1.844%%x 1.669%%*
(0.497) (0.501) (0.437)
15mRmAOEE 0.719%
(0.364)
EHIE -16.578%%* -16.872%%* -11.356
(7.676) (7.590) (7.906)
EEZE Yes Yes Yes
S SEES Yes Yes Yes
Sargan—Hansent&E 2.3e+05(36)*x*x  1.3e+05(37)*k*x 1.4e+05(38)***
Breusch—Pagan{& € 22842.37(1)%kx  17192.10(1)*xx  14448.62(1)%**
AORE 6378 A 6275 A 3674 A
TR E 1,656 1,656 1,656
R-squared 0.995 0.995 0.995

FE [Z[E &0 FHeE . Pooled OLS (X7 — /b L f/h ZRHEE OFERZ R LT D, FEIIN O Sl X
Heteroskedasticity Robust Standard Error To 5, ***/L 1%, **IL 5%, *IL 10% TOHEKETH
%, Sargan-Hansen % /& & Breusch-Pagan #EDEMEIZ I A 2 /ETH Y . FEIMNOEEIXH BHE %

boHbT,
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FEITHER
- BEMHEEEOETHE

Bix{th (1986, 1987) . #£(1987) . HH (1988) .
K% (1999) . FHIJ&1th (2006a. 2006b)

> AAICDOVWTUFE DB EZTETE
BREMEDHR. BEHMEDHR
#3045, RRZHEA T, REL-HERR

FATHIZR
R (SR I AHERE
&A1 (1999) . #£(2002) . HJII(2012) %5 E
> AOIZDOVWTUFE DIEEEIEHE
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[ e = Rk

R ICE T HHRE

EENREZRET H_LT,
HEFRFZEDEEICOVTHHLLAER

mZ 21\ (2009)
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[LH 52t (2011, 2013)
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— ABIYEEMBRFREAEA

- AOICDOWWT UFREIDEE
(BBAIWNE. BETHAYDER?)

FFZRLT, SihRLEE
PREOAQZEFEOEN S

BODTOMIESL -
SH-AA-4 | EEBRERFE- /D
ER:AQ-% | EERBRFE-X

HEETIL()

2oAn & Ay =N

In(SFN,) = @+ B0y In( 207) + By (0 20P,))? + e In(area,)
+ .'Bpopdjpop65!' + ,8”’15}?0}715,- -+ ﬁRC_popRC _popi + E!-

(RRZMR<. 46 ERTIR)

FERELLER T 5718,
M (1987) DIETEET IILZBEEE

pop: AO. area:M E%&. pop65:65m Ll L AOE|E,
popl5:15@Kim A O E|S. RC_pop: AAEMEIES



DAREIAVHTOEERR

PWERBAZ I A AN AU EEMBFEET )

19804 19904 20004 20104
(1 (2) 3) (4)
EHB QoLsS QLS ols ols
AOG#) —3.794%%x —4.473%%% —4.825%+x —4.115%%%
(0.523) (0.663) (0.546) (0.880)
AOGH#025% 011940k 0.142%%% 0.153%k0k 0.130%%*
(0.018) (0.023) (0.018) (0.030)
E#E 0 0.138%%0k 0.160%%k 0.134%kk 0.142%%%
(0.010) (0.014) (0.019) (0.034)
65m LA E ADBIE 1.345 1.231 1.444%%% 1.297
(1.020) (0.927) (0.479) (1.298)
15mRHmADEE 1.006 2,259k 4.625%k* 5.335
(0.801) (0.834) (1.198) (3.273)
AR#EmEE —6.57 THkxk =11.117%%% —15.472%%% -17.336
(1.594) (2.397) (4.653) (10.369)
EHIE 25.94THk 31.260%%% 33.932%k% 28.197%k%
(38.771) (4.650) (3.940) (6.186)
R 46 46 46 46
AOE 837A AN 6928 A 7045 A YZYVPN
R-squared 0.839 0.965 0.968 0.895
9
JOREI3v T DHETERER
v/ 3 g 7] IE (| =]
— = Y
- AOIZDONWT UFRDEE
- | sle — E\: e
CRERBDE(ETILOFRAA) BEL
=
F/DAOFEIE 70055 A ~8005 A
ONUREEIND
,—
TR DOBEREBIRTE:
10



¥HEETIL(2)
N LT

In( SFN,) = @+ 8, In( popy) + By 10 popy))? + By In areay,)
+ ﬁpopﬁpopssit + ﬁpopwpopl 5i: + gi + ’I" + Ez‘!

(RIRZFR<. 4618 /TR . 19755-20104F)
pooled regression model, random effect model

[CDOWTCHHEZTo- L. BREDFER.
BEENERET /L (fixed effect model) £ FH

pop: AA. area:M*f&. pop65:65m Ll EAOEIS.
popl5: 15k KM A OE|&E. RC_pop: AOEMEIE.
g BEER. v FEmR .

INFILTITDFEERR

RERBAZE R I AN 7= B R EEEC 0

(1) (2) )
SRBAZH FE FE FE
AB G0 2.057%x* 2.081%x% 1.281
(1.006) (0.999) (1.061)
AL #0025 -0.077%* —-0.078%* -0.050
(0.033) (0.033) (0.035)
EE G 30) 0.012 0.013
(0.031) (0.036)
655 LI E AR EIE 1.825%k 1.844%%% 1.669%%
(0.497) (0.501) (0.437)
15 RMmAOEE 0.719%
(0.364)
EHIE —-16.578%* —-16.872%% -11.356
(7.676) (7.590) (7.906)
BEEHR Yes Yes Yes
ESEEES Yes Yes Yes
Sargan—Hansenf& & 2.3e+05(36)*** 1.3e+05(37)%kk 1.4e+05(38)%kk
Breusch—Pagant& & 22842.37(1)xk% 17192.10(1)%*x 14448.62(1)%xx
ADORE 6373 A 627 A 36H A
B 1,656 1,656 1,656
R-squared 0.995 0.995 0.995 12
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(-8.27) (7.50) (0.86) (10.28)

N=299 REHE 0.5953

log(FE%%8/ A )= —3.5061 X log( A\ [1)+0.2957 X log(\ [1)2+0.0001 X (4EfE 4 I —) +12.6762
(-19.85) (17.94) (0.20) (26.83)

N=299 REFR% 0.899
R TH 2 DITINAFEDO NAICK T 2B EBRATHY | ZIBE TR L TH D,
Z D RITIEIR O — AP D 2 A )V REZ 35 2 FERIKBL & 22 O A7 S 1 12 i e &
NieEZEx b, FETEFIIADICH L TREVIATH Y . RfBLE Ak, A DB
DN ZWNEE = NG =D ERE VBRI RIS TN D,

TEBEIZOWTL, BIENRRENEE 2D & (2012 ) | ﬁ%ﬁ% BEHIRRE I
S, RREHIREIXEERD 9B L Em L, %@9%&%%(%%%%%) AR 4 B %
5 5, BRE NS X ORHURECE & 0 AR 4 X3 K OVED l:%;h%%w)$i’3% L5 E,
RO 4 KA RV TR B E 1. 97, TOR#E 1,30, iSHBHE 12T 06 1.26% T2
NHIFMODREEE LERD LD TH D, FEENRESCEBMIRRZHIRT D700
[ZOMATEE ] °b 117 E@EW, i TRAR 0. 71 CHEE 100 IHEWAER H 5,

A RA B IR AR O AR TR IR B DM O Cds 0 . Bl R & i -
722 & T 2009 FEELIED > = TIXZNE TO 30% R EIEOHEB D 35% %8 2 % KYEIC

PSRBT HR D L 2012 FEEO— NS T2 0 RBIRBLE 0. 2438 TH L DITK LT, FEEER (FEEIT
ZXBE LCHRID 13 0.6799,

8 MBSIE O MK DL = T A O K,

S HIME (2001 4EEELLE) B4 E T AEHE 0,60, BB LE 0. 15, FeHEE] 0. 25,
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EALTWD, TRIRD-> T =T ORDIAHD S 2 L b LV OBRERRE TH Y |
2007 HEEED 16. T%7 5 2010 4EEEIZ1E 10. 6%~ LK T L T2,

4.2 %ﬁ&ﬁ&%ﬁ

WA D — TR 22~ DB DN T, BEFRIZH &L XA NVRED SR
c;@ﬁoto%E%ﬁ SEARE ORRRE DREN —RMIERE EIZ E D L ITHBE L)
LRI DTHD,

AT HIHEEIE (KR 6) . EREMBEEFED > LORAER, ABEOKE~DEFEN
KREV, ORFEFHEEIIME—, KEREEA LS TVINRT = A MBVNSI L BIE~DFF
aibfﬁfﬁé<3&§%%%@ﬁhﬁk%<2%@%8%&K#HT@@&4»RE\
UxA FEBITEWAZORITARIZEKT LTS, @EEMBURAEDZE LI D%
ﬁik%w#mmﬁguh\%ﬁgﬁﬁTLTméomﬁ\~A%kbﬁﬁﬁé&(E%
. TEHEO S LOREEDKEREILHFG L, Vot MREEDLZ L TREFGNBE
STV, OEEREE L RENRE D EFGENRKRENVD, FEUREITIFFEEZKR
IR TS TEY . —RMEREOR FICEE LT 5, OF DMATEE L. FOLEE
DI E T2 2001 FELRIIKEZFHEEN EF L THWHER, MRE LKL TE LI GWDIT
TlE7Ze v,

FEEMBUNAGEZ 2 LB 2L OB EREFSIIH L2000, REEEENOA D LR
HEOT A MREL, TFEIDICEHED ZHAETND Z &R —BMEREIC G 2 52
FREL RO TND, FLERMEBHEENZDIC LV EBHTLHEICHNT, V-~
> I %D RO RAE > = 7 RITEE IR EHIO KM OME S & 5, HEH
BEL, RAER LT NS0 IKE, 71— ZEOR/MNIES LTV Dolexk L,
BRETHEZILILDETDH, WO LELKTFEILRENREEICL EEoTND, T4
b, FEFEREITHE DI L THEFIZIRGLTIEZR U,

29 L72RUUSK L CORBL R OSIIGIE, RRXMBAE CER 25 ) TRO X I
WARHITN D, TR K B il B L3R 3 R AL [ DA T BOK HE D )i % (X % 7= 9D I A
AT HBERITH D 30, HTK (BE) ~ORITORSARE RSN D& A
FMFERORM AR ET &, BN 77 7 ZAOFEFH (59 41,000) 2635 PG 1E
DT Tl HARXOHUBFEZ B E 2 | BOFEOFEFRFEICNNT, S SICFEMmA 7228 =
DT L TODRITIUTR 6N EE X ET ], @I TERWENL K A~DE T
DFEBEE LT, BIBOFHIRMfELHoToLEZBND,

4.3 BERIR AT 4
AT 4 DEE 1T 2007 4EFE, 2/100 725 5/100 ICHAFE SN TWD, T iUT @M 72

TUEIR(2013) 2B M LT, AT FEIC SV TIISCERICHEHR .
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#£6 RO X A VRE (RHH)
IENBEEE e BRER L
_ALE+Y N [ = e = 5 LTEXAT S BAXMT Z0th—
BREFIR HERIREL g::.u RAR AR ARZ grﬁ’ﬁ{iﬂ tRE HER ;ggnﬁ o gﬁﬂ'{lﬁ E§%® ﬁfgﬂ( Y 15%25:&;\ 2 wEtE

2000 #4% A JURE | 0.0877 0.0873 0.0335 0.1248 0.0625 0.0949 -0.0500 0.0763 0.0965 0.1242 0.0899 0.0663 0.0698 0.0779 0.1091 0.0000 -0.0561 0.0379
2001 #4 A )URE | 0.0899 0.0869 0.0327 0.1260 0.0620 0.0971 -0.0612 0.0758 0.1002 0.0993 0.0946 0.0905 0.0585 0.0775 0.1141 0.0000 -0.0320 0.0348
2002 #4 A JURE | 0.0886 0.0852 0.0341 0.1264 0.0616 0.1066 -0.0586 0.0740 0.1025 0.0995 0.0993 0.0705 0.0336 0.0762 0.1135 -0.3924 -0.0639 0.0286
2003 #4% A JURE | 0.0885 0.0866 0.0349 0.1279 0.0623 0.1079 -0.0589 0.0730 0.1045 0.1024 0.1043 0.0691 0.0281 0.0761 0.1141 -0.2757 -0.0598 0.0247
2004 #4 A )URE | 0.0885 0.0741 0.0333 0.1300 0.0617 0.1103 -0.0609 0.0738 0.1063 0.1017 0.1168 0.0850 0.0422 0.0677 0.1285 -0.2428 -0.0477 0.0231
2005 #4% A JURE | 0.0857 0.0762 0.0312 0.1258 0.0632 0.1093 -0.0549 0.0708 0.1074 0.1015 0.1220 0.0669 0.0146 0.0734 0.1141 -0.1838 -0.0446 0.0384
2006 #4% A JLRE | 0.0918 0.0766 0.0343 0.1285 0.0711 0.0970 -0.0639 0.0797 0.1083 0.1006 0.1180 0.1033 0.1010 0.0712 0.1282 -0.1506 -0.0596 0.0370
2007 #4 4 )LRE | 0.0931 0.0850 0.0369 0.1262 0.0686 0.1126 -0.0664 0.0828 0.1073 0.1002 0.1102 0.1178 0.0000 0.0758 0.1301 -0.1239 -0.0693 0.0021
2008 #% 4 )LRE | 0.0886 0.0789 0.0379 0.1271 0.0623 0.1113 -0.0628 0.0869 0.1072 0.0993 0.1014 0.0977 0.0000 0.0743 0.1253 -0.0567 -0.0586 0.0036
2009 #4 4 JLRE | 0.0877 0.0791 0.0398 0.1285 0.0657 0.1145 -0.0604 0.0865 0.1097 0.0991 0.0800 0.0874 0.0000 0.0702 0.1293 -0.1324 -0.0834 -0.0070
2010 #4 4 )LRE | 0.0899 0.0767 0.0375 0.1294 0.0728 0.1084 -0.0684 0.0950 0.1140 0.0997 0.0987 0.0894 0.0000 0.0637 0.1380 -0.1646 -0.1224 -0.0075
2011 #£4%4)LRE | 0.0925 0.0726 0.0421 0.1299 0.0742 0.1045 -0.0669 0.0925 0.1138 0.1004 0.1263 0.0941 0.0000 0.0627 0.1458 -0.1576 -0.0892 -0.0055
2012 #54 )LRE | 0.0914 0.0755 0.0379 0.1324 0.0755 0.0744 -0.0700 0.0718 0.1139 0.0997 0.1427 0.0839 0.0000 0.0632 0.1402 -0.1545 -0.0932 -0.0124
2000 A k 1.0000 0.4145 0.0802 0.2741 0.0285 0.0653 0.0069 0.0413 0.1142 0.0550 0.1083 0.1231 0.0191 0.4863 0.4298 0.0000 0.0132 0.1426
2000 x4 b 1.0000 0.4171 0.0817 0.2766 0.0281 0.0630 0.0089 0.0417 0.1132 0.0529 0.0813 0.1287 0.0212 0.4694 0.4278 0.0000 0.0088 0.1463
2002 A b 1.0000 0.4447 0.0845 0.2919 0.0306 0.0665 0.0093 0.0433 0.1203 0.0565 0.0756 0.1239 0.0184 0.5026 0.4192 0.0009 0.0086 0.1275
2003 A b 1.0000 0.4381 0.0821 0.2897 0.0303 0.0640 0.0091 0.0419 0.1171 0.0553 0.0777 0.1208 0.0196 0.4925 0.4183 0.0033 0.0088 0.1348
2004 A b 1.0000 0.4204 0.0952 0.2955 0.0292 0.0616 0.0084 0.0402 0.1138 0.0546 0.0602 0.1244 0.0190 0.4858 0.4224 0.0062 0.0089 0.1482
2006 A b 1.0000 0.4187 0.0791 0.2902 0.0287 0.0583 0.0079 0.0446 0.1115 0.0514 0.0578 0.1476 0.0145 0.4716 0.4256 0.0057 0.0090 0. 1467
2006 74 b 1.0000 0.4276 0.1003 0.2881 0.0307 0.0603 0.0071 0.0349 0.1034 0.0508 0.0445 0.1684 -0.0070 0.4674 0.4236 0.0096 0.0084 0.1404
2007 x4 b 1.0000 0.4351 0.1069 0.2919 0.0299 0.0525 0.0072 0.0335 0.0972 0.0519 0.0749 0.1442 0.0000 0.4503 0.4421 0.0021 0.0233 0.0996
2008 7z A b 1.0000 0.4491 0.1091 0.2979 0.0286 0.0523 0.0074 0.0359 0.0986 0.0545 0.0650 0.1504 0.0000 0.4700 0.4339 0.0043 0.0251 0.0918
2009 VA b 1.0000 0.4773 0.1164 0.3266 0.0315 0.0552 0.0090 0.0377 0.1099 0.0598 0.0495 0.1160 0.0000 0.5159 0.4052 0.0094 0.0217 0.0958
2010 7z A b 1.0000 0.4613 0.1158 0.3362 0.0312 0.0524 0.0109 0.0339 0.1066 0.0552 0.0541 0.0956 0.0000 0.4798 0.4200 0.0079 0.0223 0.0965
2011 9z4 b 1.0000 0.4568 0.1147 0.3469 0.0320 0.0523 0.0087 0.0337 0.1056 0.0543 0.0527 0.0900 0.0000 0.4742 0.4245 0.0078 0.0225 0.0962
2012 7z 4 b 1.0000 0.4592 0.1114 0.3538 0.0321 0.0494 0.0098 0.0316 0.1041 0.0534 0.0448 0.0933 0.0000 0.4618 0.4281 0.0062 0.0227 0.0900
2000 5% 0.0877 0.0362 0.0027 0.0342 0.0018 0.0062 -0.0003 0.0031 0.0110 0.0068 0.0097 0.0082 0.0013 0.0379 0.0469 0.0000 -0.0007 0.0054
2001 F5E 0.0899 0.0363 0.0027 0.0348 0.0017 0.0061 -0.0005 0.0032 0.0113 0.0053 0.0077 0.0116 0.0012 0.0364 0.0488 0.0000 -0.0003 0.0051
2002 F5E 0.0886 0.0379 0.0029 0.0369 0.0019 0.0071 -0.0005 0.0032 0.0123 0.0056 0.0075 0.0087 0.0006 0.0383 0.0476 -0.0004 -0.0005 0.0036
2003 H5E 0.0885 0.0379 0.0029 0.0370 0.0019 0.0069 -0.0005 0.0031 0.0122 0.0057 0.0081 0.0083 0.0006 0.0375 0.0477 -0.0009 -0.0005 0.0033
2004 55 0.0885 0.0312 0.0032 0.0384 0.0018 0.0068 -0.0005 0.0030 0.0121 0.0056 0.0070 0.0106 0.0008 0.0329 0.0543 -0.0015 -0.0004 0.0034
2005 H5E 0.0857 0.0319 0.0025 0.0365 0.0018 0.0064 -0.0004 0.0032 0.0120 0.0052 0.0070 0.0099 0.0002 0.0346 0.0485 -0.0010 -0.0004 0.0056
2006 F5E 0.0918 0.0328 0.0034 0.0370 0.0022 0.0059 -0.0005 0.0028 0.0112 0.0051 0.0052 0.0174 -0.0007 0.0333 0.0543 -0.0014 -0.0005 0.0052
2007 H5E 0.0931  0.0370 0.0039 0.0369 0.0021 0.0059 -0.0005 0.0028 0.0104 0.0052 0.0083 0.0170 0.0000 0.0342 0.0575 -0.0003 -0.0016 0.0002
2008 H5E 0.0886 0.0354 0.0041 0.0379 0.0018 0.0058 -0.0005 0.0031 0.0106 0.0054 0.0066 0.0147 0.0000 0.0349 0.0544 -0.0002 -0.0015 0.0003
2009 H5E 0.0877 0.0378 0.0046 0.0420 0.0021 0.0063 -0.0005 0.0033 0.0121 0.0059 0.0040 0.0101 0.0000 0.0362 0.0524 -0.0012 -0.0018 -0.0007
2010 H5E 0.0899 0.0354 0.0043 0.0435 0.0023 0.0057 -0.0007 0.0032 0.0122 0.0055 0.0053 0.0086 0.0000 0.0306 0.0580 -0.0013 -0.0027 -0.0007
2011 F5E 0.0925 0.0331 0.0048 0.0451 0.0024 0.0055 -0.0006 0.0031 0.0120 0.0055 0.0067 0.0085 0.0000 0.0297 0.0619 -0.0012 -0.0020 -0.0005
2012 55K 0.0914 0.0347 0.0042 0.0468 0.0024 0.0037 -0.0007 0.0023 0.0119 0.0053 0.0064 0.0078 0.0000 0.0292 0.0600 -0.0010 -0.0021 -0.0011

(EBE) BRI AT BOR X BGRRIEHE T — &2 K0 RRk,

WEEOBLHC X 0 B TITEER R L 7o ThWREEZXIZITENT 5%, (20
AFRIZR G IS 58 ST D E OILFE . B AT 4TI TE WAL X
D =N ARSNGB R T D IARERFEIZ L 72 0 b D TH o125, [FIRFZ, FFRlAL
FMEOEEN—IZDNTH, BEHHA (KX - /hXy) ., AR, R REREX T
BAEENTWD EEEE O KK A KED 7= ORI O MBS UL BN A DR
B RHER BL R R O B E TR & o T S e o T2 BRI O M BGRR EE, C 2 O o
FE, T B, Z203BH0L b2 VDIEBRASTHY, 205 b0 [HEEEe L)

8 HURUEDIXEGR (2013) THBX M BRHEEIZ SV T p.79,
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K7 —RMEOZ A NVRE (— N4720%8)

LEDE BT gasn SAE okt 20—
— & =
R SUERESER gun nen wan SO0 e pan COCH o AR BEEO HaMi G i§§§ toe

2000 #4524 WRE 0.0683 0.0732 0.1258 -0.0287 0.1070 0.0556 0.2282 0.1264 0.0583 0.0131 0.0579 0.1756 0.1000 0.1172 -0.0048 0.0000 0.0822 0.2212
2001 #A 4 WRE 0.0646 0.0765 0.1265 -0.0268 0.1079 0.0569 0.2394 0.1268 0.0568 0.0859 0.0073 0.1404 0.0648 0.1244 -0.0260 0.0000 0.0826 0.2293
2002 #£44 VRE 0.0689 0.0770 0.1235 -0.0320 0.0934 0.0403 0.2441 0.1280 0.0545 0.0854 0.0331 0.1846 0.1000 0.1212 -0.0141 0.0303 0.0651 0.2447
2003 #4241 WRE 0.0730 0.0857 0.1229 -0.0369 0.0916 0.0280 0.2491 0.1262 0.0524 0.0765 0.0267 0.1941 0.0785 0.1284 -0.0285 0.2518 0.1061 0.2610
2004 #4524 WRE 0.0624 0.0891 0.1134 -0.0329 0.0838 0.0144 0.2324 0.1147 0.0474 0.0698 0.0302 0.1160 0.0119 0.1238 -0.0580 0.2953 0.1063 0.2350
2005 #4514 VRE 0.0665 0.1029 0.1144 -0.0384 0.0789 0.0127 0.2279 0.1010 0.0359 0.0666 0.0107 0.1324 0.0473 0.1224 -0.0481 0.3525 0.1118 0.2180
2006 #4 4 VRE 0.0573 0.1014 0.0958 -0.0347 0.0625 0.0301 0.2143 0.0896 0.0344 0.0636 -0.0052 0.0799 0.0355 0.1221 -0.0679 0.3879 0.1134 0.2073
2007 #£44 WRE 0.0535 0.0749 0.0912 -0.0309 0.0640 -0.0039 0.2080 0.0838 0.0355 0.0626 0.0285 0.0724 0.0000 0.1067 -0.0554 0.3993 0.2600 0.2509
2008 #4 4 VRE 0.0554 0.0718 0.0918 -0.0303 0.0698 -0.0064 0.2063 0.0764 0.0330 0.0602 0.0234 0.0846 0.0000 0.0980 -0.0397 0.4209 0.2278 0.2499
2009 #44 VRE 0.0528 0.0665 0.0902 -0.0287 0.0643 -0.0100 0.2027 0.0722 0.0302 0.0595 0.0618 0.0887 0.0000 0.0993 -0.0534 0.3387 0.2154 0.2575
2010 #4241 LRE 0.0521 0.0602 0.0928 -0.0291 0.0559 0.0173 0.2095 0.0580 0.0282 0.0599 0.0698 0.0832 0.0000 0.0972 -0.0468 0.3040 0.2458 0.2564
2011 #A A VRE 0.0533 0.0626 0.0855 -0.0280 0.0514 0.0266 0.2003 0.0582 0.0269 0.0587 0.0597 0.0862 0.0000 0.0937 -0.0482 0.2987 0.2665 0.2579
2012 #4241 VRE 0.0493 0.0591 0.0870 -0.0304 0.0488 0.0873 0.2080 0.0980 0.0255 0.0586 0.0459 0.0803 0.0000 0.0987 -0.0472 0.2962 0.2287 0.2622
2000 YA k 1.0000 0.4187 0.0893 0.2425 0.0302 0.0641 0.0092 0.0439 0.1121 0.0504 0.1074 0.1385 0.0200 0.5149 0.3929 0.0000 0.0155 0.1729
2001 YAk 1.0000 0.4248 0.0914 0.2460 0.0299 0.0621 0.0122 0.0447 0.1112 0.0532 0.0775 0.1372 0.0218 0.5021 0.3850 0.0000 0.0102 0.1800
2002 Ak 1.0000 0.4512 0.0882 0.2426 0.0321 0.0636 0.0127 0.0463 0.1103 0.0532 0.0730 0.1394 0.0190 0.5334 0.3800 0.0014 0.0100 0.1588
2003 YAk 1.0000 0.4458 0.0856 0.2403 0.0299 0.0572 0.0117 0.0422 0.1071 0.0515 0.0700 0.1289 0.0198 0.5239 0.3737 0.0055 0.0106 0.1699
2004 YAk 1.0000 0.4367 0.1010 0.2504 0.0293 0.0554 0.0110 0.0411 0.1058 0.0519 0.0548 0.1258 0.0183 0.5238 0.3670 0.0105 0.0108 0.1856
2005 Ak 1.0000 0.4370 0.0882 0.2578 0.0300 0.0550 0.0106 0.0472 0.1074 0.0510 0.0539 0.1610 0.0155 0.5016 0.3761 0.0097 0.0108 0.1762
2006 7z A b 1.0000 0.4517 0.1173 0.2734 0.0336 0.0626 0.0102 0.0388 0.1064 0.0540 0.0440 0.1810 -0.0072 0.5059 0.3676 0.0163 0.0103 0.1704
2007 YAk 1.0000 0.4474 0.1254 0.2810 0.0332 0.0525 0.0105 0.0373 0.1012 0.0556 0.0777 0.1533 0.0000 0.4806 0.3884 0.0036 0.0330 0.1313
2008 YAk 1.0000 0.4601 0.1261 0.2827 0.0316 0.0515 0.0105 0.0390 0.1010 0.0575 0.0667 0.1626 0.0000 0.4949 0.3859 0.0069 0.0341 0.1199
2009 YAk 1.0000 0.4875 0.1234 0.2849 0.0318 0.0497 0.0118 0.0375 0.1030 0.0580 0.0495 0.1171 0.0000 0.5471 0.3549 0.0150 0.0299 0.1278
2010 HzA k 1.0000 0.4715 0.1184 0.2822 0.0298 0.0468 0.0139 0.0318 0.0955 0.0515 0.0513 0.0918 0.0000 0.5131 0.3675 0.0127 0.0327 0.1284
2011 Ak 1.0000 0.4716 0.1241 0.3119 0.0326 0.0505 0.0117 0.0339 0.1012 0.0541 0.0514 0.0924 0.0000 0.5075 0.3685 0.0123 0.0324 0.1275
2012 9xAk 1.0000 0.4723 0.1216 0.3167 0.0326 0.0519 0.0134 0.0336 0.0998 0.0533 0.0424 0.0966 0.0000 0.4973 0.3744 0.0097 0.0320 0.1213
2000 B5E 0.0683 0.0307 0.0112 -0.0069 0.0032 0.0036 0.0021 0.0056 0.0065 0.0007 0.0062 0.0243 0.0020 0.0603 -0.0019 0.0000 0.0013 0.0383
2001 F5E 0.0646 0.0325 0.0116 -0.0066 0.0032 0.0035 0.0029 0.0057 0.0063 0.0046 0.0006 0.0193 0.0014 0.0624 -0.0100 0.0000 0.0008 0.0413
2002 H5E 0.0689 0.0348 0.0109 -0.0078 0.0030 0.0026 0.0031 0.0059 0.0060 0.0045 0.0024 0.0257 0.0019 0.0647 -0.0054 0.0000 0.0007 0.0389
2003 B5E 0.0730 0.0382 0.0105 -0.0089 0.0027 0.0016 0.0029 0.0053 0.0056 0.0039 0.0019 0.0250 0.0016 0.0673 -0.0107 0.0014 0.0011 0.0443
2004 B5E 0.0624 0.0389 0.0115 -0.0082 0.0025 0.0008 0.0026 0.0047 0.0050 0.0036 0.0017 0.0146 0.0002 0.0648 -0.0213 0.0031 0.0011 0.0436
2005 F5E 0.0665 0.0450 0.0101 -0.0099 0.0024 0.0007 0.0024 0.0048 0.0039 0.0034 0.0006 0.0213 0.0007 0.0614 -0.0181 0.0034 0.0012 0.0384
2006 H5E 0.0573 0.0458 0.0112 -0.0095 0.0021 0.0019 0.0022 0.0035 0.0037 0.0034 -0.0002 0.0145 -0.0003 0.0618 -0.0250 0.0063 0.0012 0.0353
2007 B5E 0.0535 0.0335 0.0114 -0.0087 0.0021 -0.0002 0.0022 0.0031 0.0036 0.0035 0.0022 0.0111 0.0000 0.0513 -0.0215 0.0014 0.0086 0.0329
2008 F5E 0.0554 0.0330 0.0116 -0.0086 0.0022 -0.0003 0.0022 0.0030 0.0033 0.0035 0.0016 0.0138 0.0000 0.0485 -0.0153 0.0029 0.0078 0.0300
2009 H5E 0.0528 0.0324 0.0111 -0.0082 0.0020 -0.0005 0.0024 0.0027 0.0031 0.0034 0.0031 0.0104 0.0000 0.0543 -0.0189 0.0051 0.0064 0.0329
2010 B5E 0.0521 0.0284 0.0110 -0.0082 0.0017 0.0008 0.0029 0.0018 0.0027 0.0031 0.0036 0.0076 0.0000 0.0499 -0.0172 0.0039 0.0080 0.0329
2011 B5E 0.0533 0.0295 0.0106 -0.0087 0.0017 0.0013 0.0023 0.0020 0.0027 0.0032 0.0031 0.0080 0.0000 0.0476 -0.0178 0.0037 0.0086 0.0329
2012 55 0.0493 0.0279 0.0106 -0.0096 0.0016 0.0045 0.0028 0.0033 0.0025 0.0031 0.0019 0.0078 0.0000 0.0491 -0.0177 0.0029 0.0073 0.0318

(&) BURHRHRTS A T BOAT X B

[ AR BT o D M3
INZ T, 2007 4R LURE ORI X RERIAS AT 421

AR AT — 2 &V fERL,

AAT DB TR FEDOEIE D N,

CHODED A ROEIERA LA L TWVWD Z

ETH D, 2006 FEFED 10. 8% M5 2007 EFED 31. 7% (9 HTANH 4. 5%, Hk2.6%, #&
15.2%., #45 9. 4%) ., 2012 4EFE X0 T L7228 20. 4% (9 BT 5. 0%, H9 5. 6%,
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2000 —0.505 -5.22 4.851 9.20 0.565 —-0.393 —11.85 4.525 23.96 0.860
2001 -0.512 -5.13 4877 8.97 0.557 -0.375 -11.35 4.423 24.52 0.860
2002 —0.509 —-4.96 4.865 8.69 0.540 -0.387 —-10.50 4.472 22.23 0.840
2003 -0.519 —4.85 4912 8.40 0.528 -0.378 —-10.50 4.417 22.47 0.840
2004 —-0.530 —-a.80 4.981 8.25 0.523 —0.348 -10.26 4.261 22.97 0.834
2005 -0.518 -4.67 4.922 8.10 0.509 -0.354 —-10.84 4.310 24.14 o0.848
2006 -0.520 —-4.62 4.965 8.04 0.504 -0.319 -9.41 4.144 22.30 0.s08
2007 —0.487 —-4.90 4.778 8.77 0.534 -0.307 -9.63 4.088 23.36 0.815
2008 -0.475 —-a.74 4.723 8.59 0.517 -0.317 -9.18 4142 21.88 0.801
2009 —0.485 -4.77 4.788 8.58 0.520 -0.315 -9.20 4.105 21.80 0.801
2010 —0.496 -4.70 4.799 8.29 0.513 -0.307 -9.17 4.031 21.93 0.800
2011 —0.493 —-4.75 4.786 8.38 o518 —0.290 -8.29 3.941 20.48 0.766
2012 —0.501 —4.89 4819 8.57 0.533 -0.297 -8.10 3.978 19.76 0.758
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= ChoOINNEXE IAREREL TRHON TV,

Ik - HR
HE-EES
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Ik - 0
HE - EEH B

ok - B0
¥E-EES BT
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DHEREZ T O, HEBHF (follower) D K4 R RE
Max: w = (1~ gv + Blog (“422).
Ae

s.t. 1—_|_Thtr5 +(1-0(1—€)Aht +s-g=0

= i BE

5= (1+ )2l = B)a + BlAeh, — [(1 = B*)(L + ayy) + B*1][(AQ — O)(A — )k, + ST}
[(1 =B+ ayy) + B¥yi1][Aehe + A(1 = 0)(1 — €)h, + 5]

_Y [(1—B%)a + p°][Aeh, + A(1 — 0)(1 — €)hy + S]
A=) +aly1 +vI)]+B(1 +72)

gS

—

hngk-HR
HE - EEHS B

InE - IR
HE-EES
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DHERF T D, PREFTF (leader) DKL
Max: W/ = (1 —,Bf)v + B/ log (ht+1>

hy
st. PREFOFEHK

1+71

175 D I B

5= (1+ )2l = B)a + BlAeh, — [(1 = B*)(L + ayy) + B*1][(AQL — O)(A — )k + ST}
[(1 =B+ ayy) + B5y1][Aehe + A(1 = 0)(1 — €)h, + 5]

k( Ae htrf+6(1—E)Aht—S>—G=0

_ vl = B*)a + B*][Ach; + AL — 6)(1 — €)hy + 5]
A=B)[1+aly1 +vI)]+ 81 +72)

hngk-HR
HE - EEHS B

N

hngE - 1R
HE-EES
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DERETO, FREFF (leader) DExKIERRE

AT ILRILYT R (PR EBUAF)

) B -
(A= BN +ar) + BTyl - pa+ B°]

f

kla(1—B7) + B lys AR,

f:
¢ A=D1 +alyi+v2+v)]+ B (yi+v2+v3)

S = Ah, {(1 —€)f

4 Br =5 —[(1— B )a+ B - BHa + Blys }
[(A=Ba+ B A= +aly; +v2+v)] +B (1 +v2+v3)})

S—

hngk-HR
HE - EEHS B

PHERFZTO, P REAF (leader) DERKIELMEIE

AT IRV R (B E BURF)
[(1 =B+ p51[(1— B )a+ BT ely2 +v3) — B/ + B°
(1= BS)a + BSI[(A - LA+ ayy) + BTy4]

s _ [a(1 = B) + B/Iy.Ah
I A-BD1+alyi+v2+v)]+ B (ya+v2+v3)

P =—1-¢€)+

“—

X EOEmMTIHETEHREK
[(1=BNa+ B le(y, +v3)
A=A +ay) + A7

nE - IR
HE-EES
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1 7YANDY oYV Yl

T, PREAFEMFBFOREK - RATITAH
(BiEBe)DELETHNIK, OIS,
= RCIRIFIZHFORY, FREMFIFXES (EENIE
EDRERTHD)H BB ERST, HABFIZE
DFRZRBEIZRESE B,

= FRBFE, BHEEHRIET OIS, ABFMD
(EENNBEZECSELV) BIBBEERD D,

hngk-HR
HE - EEHS B

InE - IR
HE-EES
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5.2
DHEREBEDS AV TILRIVLYT iR

[ —p)a+ B ez +v3)
A-pNA+ay) +p/n

s _ [a(1=B) + B/1r2Ah,
A-pN1+aly1 +v2+va)] +B (i +v2+v3)

_ kla(1 - p7) + p'lysah,
A=-BN[1+aly; +v2+va)]l+ B/ (y1 +v2+v3)

PREERFORER

[(1=BMa+ B ey, +v3)
(1 -YA+ayy) + B

hngk-HR
HE - EEHS B

T=—1-¢€)+

g

Gf

™=—-1-¢€)+

k3

DHERFDS ARV TILRIVYT iR

[(1—B)a+ B ]e(vs +v3)

i G e gy Yo g iy v

s — [“(1 - ﬁf) + B/ ]y, Ah,
9 Ta BN +aly, +yv2+yv)]+ B (yi+v2+v3)’

_ kla(1— B7) + B/ IysAh,
A=D1 +alys +v2+y)]+B (i +v2 +v3)

PREEEFORER

[(1-BYa+ LY ]e(y2 +v3)
(1=FYA+ ayy) + B4

Gf

=—-(1-¢€)+

nE - IR
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5.2
DHERFDD AV TILRILYT

[(1—p")a+ B 1ey2 +v3)
A-pNA+ay) +p/n

_ [(1 = ') + B/ IraAhe
A-pN1+aly1 +v2+va)] +B (i +v2+v3)

_ kla(1 - p7) + p'lysah,
A=-BN[1+aly; +v2+va)]l+ B/ (y1 +v2+v3)

PREERFORER

_ [a(1 = BY) + "]y, Ah;
A=D1+ aly; +v2 +v3)]+ 8401 +v2 tvs3)

hngk-HR
HE - EEHS B

T=—1-¢€)+

N

g

Gf

u

g

k3
DERFDD 22T ILRIVT R

[(1—=BDa+ B lely, +v3)
A-pNA+ay) +A'n

i (1 = 67) + B TyzAh,
2 A=D1 +alys+v2+v)] +B (i +v2+v3)

_ kla(1— B7) + B/ IysAh,
A=D1 +alys +v2+y)]+B (i +v2 +v3)

PREEEFORER

u _ [a(1 — B*) + B*]y,Ah;
I Ta- O+ aly; +v2 +v3)] + %1 +v2 +V3)

T=—1-¢)+

N

Gf

nE - IR
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5.2
DHERFDD AV TILRILYT

[(1—p")a+ B 1ey2 +v3)
A-pNA+ay) +p/n

s _ [a(1=B) + B/1r2Ah,
A-pN1+aly1 +v2+va)] +B (i +v2+v3)

_ kla(1 - p7) + p'lysah,
A=-BN[1+aly; +v2+va)]l+ B/ (y1 +v2+v3)

PREERFORER

CU — kla(1 = B%) + B*]ysAh,
A=-p[1+alys +y2+vs)]+ 8401 +v2tvs)

hngk-HR
HE - EEHS B

T=—1-¢€)+

g

Gf

k3
DERFDD 22T ILRIVT R

[(1—=BDa+ B lely, +v3)
A-pNA+ay) +A'n

s — [0‘(1 - :Bf) + B/ ]y, Ah,
9 Ta BN +aly, +yv2+yv)]+ B (yi+v2+v3)’

_ kla(1—B7) + B ly:Ah;
A= +alys +v2+v)] + B (1 +v2 +v3)

PREEEFORER

_ kla(1— %) + %]y Ah;
A=p[1+alys +v2+v3)] + 8401 +v2tv3)

T=—1-¢)+

Gf

Gu

nE - IR
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(1) RERFDHR

il PHEEFOTTH, HRBFIXREZZERTES,
TDEE, FREFALABFLYEBERICHEBICKE

B(EC, INR)VIALZBVTWSIESICE, FEAE
MEIXIE(O, 8) LGS,

Bf —ps>(=, <)0 THIIE, 7 >(=, )0

ik - 0
HE - EEHS B

()M BB
2 SHEREFEICHEVT, PREFAREZERT S

bR, hREFFOSHABIF~DRHRBIEEFIE, ALvThi
HY5%,

S=Aht{(1—e)0
BS — B —[(1 =B )a+B1[(1 - BHa + B5lys }

[(1 BS)a + .35]{(1 BN+ aly; +v2+v)]+ B (i +v2 +v3)}

ok - 0

¥E-EES BT
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() P REFFDELF M BB EL

0S { {A =21+ alys +v2)]+B°(y1 +v2)}Ah, }
[

E)}ﬁ B A =Ba+ S HA =B+ alys +v2+v3)] + /(1 +v2 +v3)}
>0

hngk-HR
HE - EEHS B

(4) #175 BURF O:& i L BB B

oS
ops

_{ —[(1 =" )a + B’1Ah, }
A =BDNa+ B A -BOL+alys +v2 + v+ B G+ v2 +v3)}
<0

nE - IR
HE-EES
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E&RY#ER

FYBRRZERIT NI, JUBREHALRTD

= WMEROLOIZE, HEIXHIBE, LEzA>T, B
RNKYVLEFT B,

PREFVEIYREEZERIT NI, MEBESEMNT S

= PREFLABREDEDIZ, LYBEBEXIHETOINE
NHd_EEBRTT D, FD=8H, BoDFEEELL,
BoNHBIXHEEIMSERLELIC, BiABROBEETX
HoEMERT, LEN>T, FREFHNDD B i
NEL72 3,

hngk-HR
HE - EEHS B

BERHNERE
PREFNEIYREREZER TN, MEBESEMNT S

= PREFLABREDEDIZ, LYBEBXIHETOINE
KD EEBET D, FND=6, BoDFEESLL,
BoNHBEXZXHEEIMSERLEDIC, iABROHEEX
HOBMERT, LEA>T, FREFHNDDE B Ex
AEZLA

= REDHATIE, MEBBEIIIHRIHNSMHTT ]

EIEHOTWD, CHIEHFRBEFNLYRRERICHDESE
AbNd,

nE - IR
HE-EES
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Ik - 0
HE - EEH B

e amDEED

e 1 FHERFOTTY, PREBFIIREZEMTE S,
FDLE, PREFVFEFIVERRICHEHFICKE
B(ELC, NER)VIALZEVTVWSIGRICIE, TS
REXIE, B) LGS,

a2 SHEREFEICHEVT, PREFAREZERT S

I, REHASEFRAOHBBEILE, A1Th
o

RE3 HHEEFIHVT, PREFNAREEERT S
[, hRBAEA DB~ OB ERIE, R B A
BEELYERTBBETH)EERENE) RS,

ok - 0
¥E-EES BT
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SHERORE

O KEWNEEDEA

O LUMBERICMEKFT 51
O thOFIZRET D547

hngk-HR
HE - EEHS B

hngE - 1R
HE-EES
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(7 AV I DNA T = A FHEISITRIT D3RR F— b TRHIEZE]

FLIRFBE RS B
T RFETF

1. EE L REER

T AU A TR, ERBBORIGHANTIN « MG BOF SHERR &2 R D BOR B TH 0 | %h%h@Mﬁﬁ%
HOTBUF A EANEZE b o TEERZRHUIREFEIC ) LB EOR 2 B L T b, % L CEITBUF O

BRI A & WO BORTFEA M- T, 7 A U WA NME L5 52K 7B - /X7A®%%%
H%kbf\_®i9&M-ﬁﬁﬁﬁ®£¢%&ﬁ%®%m_%5¢5%®f%&

L7 LIS B 25 E B BR O — 8 240 9 124 72 > T, 20 X 9 2R isei 722 LB - 7258 R 722
H3H54, ZUNRAL—XIZIT AL TE 20T TRV, INBUR & BB ORI IIHERRBL /3=
R A K2 BRBRPFET 20 Th Y | ZNEAEEAMZ 27210 OHESHEFEORE D L ABEEEIS 2
KINZAELCTHIO TEBRT DL EVZ D,

T AU TEFGE R AT U CTAIRE 72 D1X 1900 FERPIEATH 5 23, TR H X
NTZDIE 1940 R K50 FNTH D, KT, 1956 FEICHIERETRENM Al SN2 Licky | &
HE BB D — EHAL O RN BN LR SH, INBEANA T = o OREERARKIIHET, = &2 5
oo B, ZOERIC, b b EaIa=T 4 — LY TOHMFALMTH-7- HEK] L0 9 H DR,
RBHE T O IR A HEE T DL RIZLE > T L~V TO T A & LT 2 LBEMENEE D . &5
iMW%@ifﬁ%@%@é%%@%Ai‘Aﬁ:&kiof EZFALMB e E 2o v a T
IR AT DOREENNE L 70y | BB O %*wégkhﬁA@¢T+ IR E TV D,

%L%béﬁfﬁﬁﬁ%%@&Ji F1Z - MU BRI & 2% 3 S 36 B B 2 R
WRHTETHZETHY . 213, 7%)%&%®£*%ﬁﬁﬁf®ﬁA@%iD RS T, BB AE

VXTAwfya%WVXTAkLT®$AA&‘%ﬁé ETHD, BEDOT AV DRRFEOREIL
WY AT DAOEEBIREAIIN ) BEEZ (L ZNE L TV 21, BUFRMEBIRICB T,
FROE 2 OFEINEEST-DOTH S,

T a NIRRT AT DOWEERDOVLENNT AV IFEZORTEE D & &I, EITBUTOEEFITER~D
FEEMEGREORED & ARKRIZIN - WG BUF O MHEME & OMICHENRAEL D Z L1025, R, &K
BTN « 5 BORF 2SR B3 2 BOR 43 BRI @ B 23 B 5- 3 2 BRI, 2 ol TR S digimo i
X7 AV A OEIRY AT ORI IR EEARE N L0 #ERICBN T 23T Th 2,

KIFFEDRA& BT, DL 9 O RA L - T, WHEREANILMO—S>THY , O T AU Y
TIEAKRBTIN - HIF B O&E & SN TEIBERBOR O3 BFICE S A2 Y T, BB L1 &N -
FERF LV QBRI ORER % FREICHRET T2 2 12k 0, 7T A U B OE T AT MW TRER
AER S, ENEAHEE LALLM L TWKESEZHALNITHZETHD, TDHOT
fHAIELZ L LT, ARTIER. 7 AU I OBERECR & @ FE R AT 5O IEARR P2 & Rz
EPLL, MiEfL Tl
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2. TAVIDERA V7T L ERBEROPE
2:1 TAYVDZBITIDERA 7T DR
7%Uﬁéiﬁﬁ%i%i%%%4mﬁ74wﬁ%@\%®5%®%U4K%kéumﬁ74Wﬁ@
BB O GR L e 58K TH O (LT, #FRHBIER), 750 3/4 1TEMMHBI O 72 0 ERK & 725> T
%o HAMHINER & X, M - HFBSPAHET 5EK S AT A0 5 b IESCEEMENRBD Hiv, 7o,
BB B OB B 2l 72 TER CTh DL, EIHMBIEDOM L L7 > TH, ZDOEKOFTE CHER A #
HERFICRD Z 137 < N - MG BUR 2 GBS ROMERE - BELO L ZRRE - EaE AR TH Y fi
D, E£7o. EIRBUNNE D HEREMIL, T a s 2T AL L THIRIICHEEET 572 DIC B
RIIKIRE OV ZED DL LD E WD (L— %8, BEREAUER L),

2012 FERE S COERIER OFTA R AR T2 L (ME 1, 110, DERILER 409.3 T~ A /LD
2B INBURF DT T 2B 78.0 T~ A MEIRD 19.1%)TH O . h T 4 —» 179.4 Ji~A v (A
43.8%) . TR & Z DMATEIX T 137.8 )7~ A V(A 33.7%), HABIFA 14.0 T~ AL Lo TnD,
Tebb, 8ELT OEKITHTBIFOFAETHY . DK ORFEHLMBIFIZL > T I TEY,

BFRBUM N BRI - EET 2ERITRERO 3.4% L IEFITD T,

%202, HTMBNEK 100.2 T~ A /LD 55, National Highway System (UL T, NHS)/ 22 7~ A
wr%@ TS OEIRHIERE I 718 T~ A V&> T52, Zd NHS O 88.1% XN EFIZ AT
HEINTODN, ZUEE L MBI A EEER AT A - HEL TV, 26 2 %17 T NHS ZH§5
LTWA7edhEBERbND, xt LT NHS DSOEFHBIERKIC OV T, MBI 46.7%., 1o T
4 —34.8%, THTARN 17.83% TH Y . FoLU EIZNBAF L D FALO BIRIEIZ L > THrE ST 5,

2. EOMBFMBETAT 5 NHS BNEKOERMEOEH & T IUL, ZOBKEOEE 225 ORMEE A
VA D4TITvANTHD, MEEANA T = A LiF3, IERXITIE The Dwight D. Eisenhower National
System of Interstate and Defense Highways EFEZND H DO TH Y, 2Kk B REB A i, PE
¥, EEARERERERAMEO, B ELAEH L2 2KN R EERETH D, T AU IOHEH

HERMBIAIX, ZOMNEENA T oA OFEEZ B E U TAKBZREHINEZ DNTBERH D | 1944

EIARBN N1 7 = A {(the Federal-Aid Highway Act of 1944) T# DO JFEAINMES U, 1956 4EH FR B/
AT AL 1956 A 7 = A BMAIEICL > T AT AOFESL E MIROBMIT N G- 2 6T, B, &
D 44 FEEESR 56 AFIED B TINERNA 7 = A O L 1L, LD - #HTBUFNEHRT L [y F
T—=TWRDONAT 2 A « VAT L%, BRIEE LIy NV =T~ LHETDHEWVHERT
D EIITEFEET HAMEND H4,

1 FHWA, “User‘s Guide,” Highway Statistics 2011.

2 NHS &%, EZENEE - USRI T 57 5 iE iR aEous, 229, A LRmERE, 2 otoItF—&
S hE R R E BB A AL SR . [EBS Lo ERE A THAE R, SEREE X & ERR AR
(international border crossings)%: # fH A #t L C— L35 A7 A TH V. Intermodal Surface
Transportation Efficiency Act of 1991 (1991 ISTEA, Public Law 102-240)|Z & - TH#HES hu, BRI —
k =R°HilL,5 2% National Highway System Designation Act of 1995 (1995 NHSDA, Public Law 104-59)(Z % > T
o€ &7z, (FHWA, “A Guide To Federal-Aid Programs And Projects,” Highway Statistics 2012.)

3 FHWA, “User‘s Guide,” Highway Statistics 2011.

4 Hammerschlag (2007), p .63.

—118—



M*E 1 FrAFEFERLEE : 2012 4, KRt
FEDERAL-AID HIGHWAYS NON-
OWNERSHIP NATIONAL HIGHWAY SYSTEM FEDERAL-AID TOTAL
INTERSTATE\ OTHER | TOTAL OTHER TOTAL HIGHWAYS
E0%
Total (Rural and Urban) 47432 | 175514 | 222946 | 778,928 | 1,001,874 3,090,855 | 4,092,730
(1.2) (4.3) (5.4) (19.0) (24.5) (75.5) (100.0)
State Highway Agency 44643 | 151,805 | 196,448 | 363,824 560,272 219,850 780,122
County 7 5,490 5497 | 271,076 276 573 1,517,896 1,794 469
Town, Township, Municipal 17 16,501 16,518 | 134432 150,950 1,168,667 1,319,617
Other Jurisdictions 2663 1,325 3,988 3,800 7,788 50,396 58,184
Federal Agency 102 393 495 5,796 6,291 134,046 140,337

R (%)

Total (Rural and Urban) 100.0 100.0 100.0 100.0 100.0 100.0 100.0
State Highway Agency 94 1 86.5 88.1 46.7 559 71 19.1
County 0.0 31 25 348 276 491 438
Town, Township, Municipal 0.0 94 74 17.3 151 378 322
Other Jurisdictions 56 0.8 1.8 05 0.8 16 14
Federal Agency 0.2 0.2 0.2 0.7 0.6 43 34
HAT) FHWA, Highway Statistics 2012, TABLE HM-16 X v Rk,
B 2 ERER., EHRER. FFEBEETER. 2012 4F
OTHER
INTERSTA FREEWA | OTHER MINOR | MAJOR | MINOR
TE YS AND |PRINCIPAL|ARTERI [COLLEC [COLLEC| LOCAL TOTAL
EXPRESS | ARTERIAL AL TOR TOR
WAYS
#1875 (RURAL)
Highway Miles ;¥ 1 30,522 4,395 91,420] 135,097 419,109| 262,190 2,036,976 2,979,711
Lane Miles 124,766 16,593 240,520 281,196 842,234| 524,380| 4,073,952 6,103,641
VMT(MILLIONS) ;¥1. ;%2 245,872 20,146 203,132 148,676 175,699 53,072 130,027 976,624
#B T #B(URBAN)
Highway Miles ;¥ 1 16,910 11,469 65,193| 108,328 115,698 3,588 791,832 1,113,018
Lane Miles 94,096 53,916 233,076| 281,455 248,206 7,948| 1,583,665 2,502,362
VMT(MILLIONS) ;¥1. ;%2 484,547 224,058 456,703 371,424 175,037 4,476 275,946 1,992,191
3t 25 +#R T &R
Highway Miles ;¥ 1 47,432 15,864 156,613 243,425 534,807 265,778 2,828,808 4,092,730
(HERELL) (1.2%) (0.4%) @8%)|  (5.9%)| (13.1%)|  (6.5%) (69.1%) (100.0%)
Lane Miles 218,862 70,509 473,596 562,651( 1,090,440 532,328| 5,657,617 8,606,003
(FERLE) (2.5%) (0.8%) (5.5%) (6.5%) (12.7%) (6.2%) (65.7%) (100.0%)
VMT(MILLIONS) ¥1. F2 730,419 244,204 659,835 520,100 350,736 57,548 405,973 2,968,815
(HERELL) (24.6%) (8.2%) (22.2%)|  (17.5%)|  (11.8%) (1.9%) (13.7%) (100.0%)
HENFHWA, Highway Statistics 2012, , Table HM-220, Table HM-260, Table VM-202 X v {E5%,
#1500 & DC &=&e,
2 : VMT OF7 —# (%, &F functional systems (Z4F L THE SNTINBUF O NA 0 = A FREE R OHEFHZ IS <,

ZOMEENA T 2 A 1F, BREESCEBILER TH D RO %% 5D HIT@|E R0, B#EK 21K
T EHIC, BEIBEITIREEICR L QIR0 26% %4 5D CTnab, /-, BEREE 1~AVY%7=0 DH

B HUEITHEECL T, VMT) %
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4?@%@2%uimw4ﬁﬁv4wmhofwéo#ﬁb%\M%A4¢m4@7x9ﬁﬁﬁmko
TE%@@Wkﬁéﬁ%@%D\%mﬁm‘%ﬁ%é@ﬁ%kéhf%toﬁﬁ%%‘ ENE O
IRACKI 7R M - HEWMEA RO G 2% ERBUN O G L ETE S DORANRBD L TND LR
b LT, HEREBIEKOR Y NT—7 THLIMENA T =4 D 94 1%DINBIFIZ L - T &
TWDOEN, MNBHHIHIZZN O ZFTA L TWA 720 Tk <, ERFHEORE « EHCBWTH,
HEFIIKRERA =TT 4 T2 b o TS, ARRICE T 2ERIREBLRIL, 2O L) I ERBUERDEUR
WFRZHT DM « BB DA =27 7 4 7 OFERRE RN T 272D ORGIF R EZFEROBELE T HH D
Thb,

2-2 T AV NZRBITHERER L BB ERREREOHR

T AU TEERMEE T AT AR SN RICIE, T VB3 UORE O IRIRK -
*%ﬁé&motﬁﬁﬁ%@k%&%kﬁ%éoL%QE@%&%Eﬁﬁiﬁﬁ%wﬁﬁkk%_@ﬁ
LTI,

2010 EI28B1T 5 B #3217 IEEE(Vehicle Miles of Travel: VM) 3.0 Jk~A /L TH VY . BEIKLEE DK
A1 ET~ANTHDLZ LMD, EHE 1AV L0 VMTIZBEBLZ 0.5 G~ A /e D, 1980
EITIE. VMT 28 1.5 K~ A /b, JERIER N B9 H A~ AN THY | K 1~ A /L2720 D VMT 1% 0.4
HASRANTHLTZZ M. 2D 30$F3“C“LE& 1A NHEZ DD VMT AEBLZE 2L TW5D,
WNHWNZIE, VMT 28 2 52N L T A2 H200b b3, BEEIEEN 39/ I~ b 41 5~
AN~ E BU%RREE L 2 TV,

L7e o T, BHOIETE & HEFF :Ob\fwfjmﬁﬁiof ZDODOMIERTLDT LRDHINDHD
ThHHN, TNEHST-OTEBUN CTidi <, - HGBICTH D, £ 20V )HmOHT T, MEBUMFIE
U AL %Wﬁ%ﬁétwm\%cfméio VBT RELIEOTH D,

X% 3 XEOEKIER - BEEEITHEM (Vehicle Miles of Travel) DO##

45 35
3.0
40 —ileage
—VMT 8
bl 25 m
5] [
i 35 iE
e 20 33
=] i3
bl i
¥ 30 s X
4 v
L €
= 1.0 )L
25
0.5
2.0 0.0

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

HET FHWA, Highway Statistics 2012, Chart VMT-421C X v {ERK,
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2:3 TAVADEEZRP—ERDHIGT R T A

WIZKE A DD, T AU B OER - AEBR OBUR 7' 0 228 5 KBRS 2 A TEZ 9,
11, EEBORONLE - MIERFIEICOW TR, ERBUF, MNBUF., HFBUFOZNZoBREDO B
thb&m%ﬁofwé STV, %h%i%iuﬁ% ML L7=b D L H DI Tl <, A
WBHR L HWARNHELN TS EWVWR D, LI I THEETARZIL, 72U DB W CTE B
MRy 7FHZT L THERERZ BET 20 TIE R, ALY Yy TORTIH - #iI5 LN BRI T
FEREND EEZLNDZ L THD, MA T, ZOEBHIH T DB BUF OB ER & 13 IEAM) I HE
MBI L D20 THY, T3 a FAREKR Y AT AOBEIZ T T, EIAMA L V) BURTEIC
Ko TN - HIFBIRFA IS 2 ERBCR A2 FHET 55D TH D,

% 4 EE - REBROEZTEFICRIT 5 FBUOFHMAO&KE

Delivering Services Measuring Results
Creating/Maintaining to People & for People &
Deciding Levels of Service the System Businesses Businesses

7 N / N / N\ / N\
/ \ / \ { \ I

Federal Policies, Federal Public Land = Multiple Federal * Service Level
Guidance & Enabling Roads Agencies Agreements

ey saton Multimodal Statewide S Py T
U.S. Dept. of Planning System Operation of @oveTiecte;
Transportation Construction, Systems Special Districts,
& r b?-,,,,sn L * State Governments Equipment & Toll Authorities,
egulations (including state A Maintenance State & Local nsit Agencies
& metro planning requirements) X m‘: ;"M‘"::‘ Other modes il et =
« Strategic Plan « Environmental Assessments & State & Local Special Districts, * Mobility of people
« Financing Approval of Systems Governments Toll Authorities, & goods
« State Transportation Improvement Transit Agencies « Safety
Program (STIP) * Highway Systems
‘ * FiscallyConstrained Plans * Transk Systems » = ;W:vwmsﬂ- ‘ * Environmental
‘ * Local Streets & Roads _g:n':s o0s Protection
State Policies, Guidance * Traffic Control Systems deaning, HOV/HOT « Congestion
& Enabling Legislation ional Planning - g«wfm & Cydling lane administration, Reduction
Reg stems incident management,
State Governments Urban - Metropolitan Planning * DemandResponsive traffic control, toll « Community &
Organizations (MPOs) Passenger Systems collections Economic
* State Constitutions * IntermodalFacilities * Transit systems & Development
= Highway/Transit Legislation * Long Range Plans « Parking services « Critical
& Regulations = . mm&",:;’”"m“ « Environmental Assessments «Bus, rail, demand ettt
« Transportation Departments « Environmental Assessments & & Approval of Projects response services Protection
« Toll Authorities Approval of Systems " operationa; £olchn ional
« Transit Authorities o Fiscally-constrained Plans wm fmplomamtlon Frimbanton Ak J - Nat; Defense
« Finanding Rural - Regional Planning . «Incident management * Social Equity
Organizations (RTPOs) e 1  IntermodalFacilities
‘ * Contributions to STIP Govvnnnn’.“‘u o Parking '~°‘5.: 0""9‘5
*Street parking
Local Policies $ s ek meter collection
& Powers « Planning & Zoning
Local Planning I Subalvisisn Control
#nlclpﬂ,‘rcoumy, Special Land/Rightof-Way
istricts, Transit = °
Authorities Déstricu, mM Authorld-s A“N‘m
« Comprehensive Community &
. 1 * Economic Dovdopmon‘l‘ Plans e contract Management
Regular Powers « Capital Improvement. Programs (CIPs) « Project Management
* Discretionary Powers -C.p-ul&Opennnqaudg
* Financing P

S |

Feedback from Interest Groups and Individuals

HFT) Intergovernmental Forum on Transportation Finance, (2008), p.3, Figure 2.

9210, FHEO BRI ZREREIEEIC e D & ZORE LR E LTEN D OITINBUF & MPO - RTPO &
HGFERORTH Y | ERMBAFOFENHEZ TS, BIH, BEER 72 L 512, E@EBUF OB KESR I

%ﬁ%bzié%§%&%@ﬁ%b %ﬁﬁﬂi%%ﬁﬁ%yxTﬁ%ﬁULf\%ﬂ%M°%ﬁ
BURFIZ CEHEEDL LV HOTIHARY,
%BK\VXTA@%%°ﬁ%:omT%EkLTM-%%&W%%EOTwé Z DIEBDOHITIE
WERR 72 2 AT D OREGBCOMERFIIE 720 Tk /e < . BEREFM2 b EEh D, LT, %W@x
P—E R EOMIGIZONTIL, M - HFBUIFORIIX, RBEEERSICL > TEBINTND

—121—



2, BOREHMBICRI L T, TOEMEMTITE LT - FBIF L 72> T3, FHligIE. A

LM OB EPERZ M, BREEA~ OB ISR B BASE . BemiEA . EB EORHE, RN K2

[Zbhi=b, ZnboHIziE, ERMAORMN B E U CGHMEENRRSEST T o TnD b0 b7 72

<\ EUTE R AMA OH R F R AR (GAO) AT - BEEEZ1TO Z & b D5, Lo Lalli B I AR

WINBUS DT O DO THDHZ b, ZONFEINRVINFEITRR L EEZXHND, £ LTEDINERF

DRl fifE E LT, BLR R iH-CRHBS N A S5 HA 101, ERENASLEE RO D EVWI BT
BB OB - BB LTV D AERERD 5,

3. BB OHHE A
3.1. ﬁﬂ%ﬁitﬂ@%&ﬁb?ﬁ%
3.1.1. 91 FEARF— LIZRIT HEFH - M - #HFDOBERIZHOHEE

W, T A Y B OEKBER 2 MBI » SR LTV 9, BFEKRMIED EB I TH > 72 IHEE
A%Wm%ﬁsmiﬁ’*ﬁbk% 7 AV A CILEITE R EOR OW DB L LT, 90 4£{RIZ NHS O

Bl A DD 2 ENEIREI N, BIELENRED LN TWD, ZOHREDOEARAXF—LDML D
133353135‘75\ Intermodal Surface Transportation Efficiency Act of 1991ISTEA)T& V) . 58k L 7S
AT A+ VAT HHN—AL LT, I0mEElLREER@ 27 AL LT 150,000 A /LD
National Highway System(NHS) 0¥ % Hfgd D TH 5,

ZITIEHET. 2O 9 FIET CTOERMEOEARR X — LMt Lz BT, #ME & OHBRE 2179
ZEizky, 7TAV I OEEKRHSER OB & RERRFRE A R L TV, 7272 L, 2007 48
%iu~vyyay&®%@cib L%&W’ié%%%ﬁ%ﬁﬁ%@%ﬁﬁ%ﬁﬁbhfwé:&

BB 4 A X — A DOARM T L IZEVEVMEE SRS RN TV AR H 5, D70
TRV =~ va vy ZHIOD 2006 FEOT — X EHWD Z LT D,

FNTIEET ., ERMEOIHHENS TN 9, XK 51X, 2006 FEEOHFL - I - HGBUF O3 H
EEHBELXHRX—ATRLELOTHD,

2, BUFS 2RO IHIT 1611 KAV TH V6, ZONRE EHELHN—ATHD L, HEIREK
DY 22 8 Rv, INBURF2S 1001 /& KL, HIGEURAS 588 f& KL & 725 TW\b, RBUFERINC &8 2185
B OFNGITIEF IS < BERFEOT TN - HIFBIF L~V TITh T Y, FF "J‘I‘IBZH»“@”“i
MRENZENED TR TE D, 72721, BUFTM 2RO 1,611 (8 K2 &g R
L&, D 2EHD 363 & F/VITEMBIFICL > TEEMEINLTWND, TDI L, %ﬁﬁ@ﬁai
HELTHEAESNZON 22 RALOHRE NI ZETHD, b, BICHRT S X 512, BITBUF N EE
%ﬁ(ﬂ%%ﬁﬁ)&Lf%%bt%@@%@@k¥@n%P»H;M-mﬁﬁw_L%ﬁ%@kbf
ﬁi%hﬂW\é

#H21C - Wi T BURF O STHIE H OWNRE 2% & | INBURF CITEARIZ A 590 & RV, FEEARIHH

5 Edner(201D1Z LA, #IFAREE O LTI, EIETED Oz, o7 2y reardis
VN EDOANERERRICEFE L CEMT A —A b H D, T, GAO 1L, SFHHAE & LTo®dEls =372
FTIEAR L, SEEMBEOBERTE L LT, ERTEINO 7 1 7T AOERKRNZFE - S LT\, 2Dk
) 7B FREUFINBURFIZ X BB IN 2 T, AR ELC R M) OBR L H Y . TOREMEN, 72XV D
IHEL AT LOBEBIREREE L 70D,

6 HIRDKFE 6 & DbV TV IR, REUFEF O AR W 420> 6 O - MAZ I L7 b 0Nz
ORI T 5,
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365 & KL, AMEHED 46 B /L TH Y | EHESHOK 6 FINEASH & 72> TV 5, )7, #iJ7BURFIE
%Kﬁﬁﬂu&%hw AR A 366 18 Fb, NMEEN 30{E FLTHY #§$§m¢6ﬂuh
ZEO TS, ZHuE, INBOFIXEEZRER - @Y AT DO Z HLIISATV Y, HU7 B I His)
IRIERE OREROER - RBY AT AOY—EAEELZFL LTHSo TV Z 2L TV 5,

X5 B - M - HFOEB~DOEEXH (2006 4F)

(Billions of Dollars) (Percent)
Federal State Local Total Federal State Local Total
Capital Outlay 0.5 59 19.2 78.7 227 589 327 489

Funded by Federal Government® | 0.5 32.8 1.4 346 | 227 328 24 21.5
Funded by State or Local Govt's 0 26.2 17.9 441 0.0 262 304 274

Noncapital Expenditures 0.0 0.0 0.0 0.0
Maintenance 0.2 12.6 18.6 31.3 9.1 126 316 194
Highway and Traffic Services 0 4.7 4.4 9.1 0.0 4.7 7.5 56
Administration 1.5 71 4.6 13.2 | 68.2 71 7.8 8.2
Highway Patrol and Safety 0 7.7 6.8 14.5 0.0 7.7 11.6 9.0
Interest on Debt 0 4.4 2.2 6.6 0.0 4.4 3.7 4.1
Subtotal 1.7 365 366 747 | 77.3 365 622 464

Total, Current Expenditures 2.2 954 558 1534 | 100.0 953 949 952

Bond Retirement 0 4.6 3 7.6 0.0 4.6 51 4.7

Total All Expenditures 2.2 100.1 58.8 161.1 | 100.0 100.0 100.0 100.0

Funded by Federal Government | 2.2 32.8 14 36.3 | 100.0 32.8 24 225
Funded by State Governments 0 65.1 15.8 80.9 0.0 65.0 269 502
Funded by Local Governments 0 2.2 416 438 0.0 2.2 707 272

HiFT : U.S. Department of Transportation, 2008 Status of the Nation’ s Highways, Bridges and Transit: Conditions
and Performance, Exhibit 6-5 (Z & E,

%3l BE&FEICHD L NBRFOEREZH 1,001 & Fro 5 b, INEEIZ X > THHbIL TV D EE
L 651 KL (65.0%) . HIESN 328 /& RV (32.8%) ., #HiFEA 22 KL (2.2%) L72o>TW
%o HFBUFIZOWTIE, FOEEXH 588 B RLDH b, HIFELSIZEA SO 416 {8 RV (70.7%)
THY ., MEEN 158 (F RV (26.9%) ., HITEEN 148 KL (2.4%) 72> Tnb, BIL, HITHEN
ST AR INEFICEL Y SN TR Y | BB AT BURFIC B BERL 3 2 33 3Ew I/ h S, 2o
BT & H 7 BURFIZ B & 72 58 %ﬁ%Ai INETNOERLZHIZETENTNWD, L LEETRE
X, 22TV MBINFOEARSHNITHEFHBF LSO b EFENTWD 2D, BB FEE L Z
mu%OD%%k@iHj@Wﬂtmwﬁ;bh « N OB R S _xﬁﬁé:_iﬁffﬁﬁb/\@tt%%%bé Lz
7%, H%ib$ D K DI, HFRERMBYE Ok F KT D MBI B IRIL 80~90% & M v EmnNb D &
7o T 5,

W2, INBURFOIFEARSHNL 365 E RV TH V| B 1,001 8 Fvd 36.5%% 5O TS, &
AR 590 & RV & HARIUTIEFE AR OB/ N E W OO, FEEARITHITITIZ E A L %ﬁ%é@
ONIRNWED, INBUFIZZNnZ B EMIRCTH I MNER DS, ZOTHMNUEOAT L WS BlEns
AR 2N A 262 (8 RV X0 IFEARZINO G RAHIIRE N E VWX 5,
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3.2. EFR - M - 15 DEBEAIR

ZTNTERIC, BEERMBEONABIZOWTHRFLE S, 22 TIEET., BUTAST— 20K i#EE
DORFHP B TV, X2 61X, 2006 FE OEFEUF, MBUF, HFTBIFOEBMIEZ R LIZHDOT
b5, ZORIZIE, BUFRBERITIEZENTE LT, FBUFEMATE L2 B EMEORREZ R L T D,
DT, FRITET 2EABUF OIS L, AT OEE S TRIZGAE LD BT KE
EEL 7o TN D,

F1Z, BB EZ G THD &, BILA 1,660 /5 K/vd 5 5 User Charges 7’ 934§ KV CTH
D, ZOFLNTEBEFBRERL601 E KV E 72> Tn5, @17k (Toll) 1X81fE Kzt EE-THY,
fﬁ@ﬂl]\ O D EIEIL5 BRETH D, F7-. User Charges UADILAIL 726 E KL THY, £DH

&xﬁgé@mﬁﬁ%w INEFAT 1788 R/, EEEER 86 & KL & 725 T D,

212, BUFEBMBINC A5 & F 3 E8BIFORIAL 348 KL TH Y | REBUFHMEEOK 2 H
ZHEDTWD, 2 LTI OEIINAD 9 ELLED User Charges TH Y . =D KNI HEHHIREIEL & 72>
TWD, £O—FT, BEHBUF L~V TIEAMERITICE 2EEMENMTONTEH T, 7 AU I DEK
%&®~O®%@&&of®é

« MBUFOFRIXAIL 837 KL TH Y . BREUFEMEFTD 5 F 2 5O TS, MEBUR S 0
foﬁﬁj"{)ﬁ % User Charges ToH 0, HENEREIELSKRILA D 4 B HEHERN 2 BREZ 5O 5, ikt
THD & HEREBIF LY HMBUFD J573 User Charges & H B HBREHLOE ST/ S WD TEM, Hixt48T
T T NS ELBUS L O MBI O TR0 720 REWZ EIZIFEERETRETH S, £z, MNBUFITEFRE
fEFERY | MEBITICL2EETELITo TV D,

541, MBI ITRILAD 476 8 KA CTh Y | REUFITII AR O 3 #1854 ST\ 5, MRS X
BTN B & K& < F72 0 | User Charges NIEF 12072 <. ZNLANOMIED 9 FILL EA 5T
W5, BARICIE, —RESFEED 41.2%, BEEGEHD 18.1%. AMEFRITN 12.4% Th 5,

Lo X oic, 72U oEEMEIX, FIAEAHBFEANCE SV - A EREB 2 .02 756D T
HY. FFICHBHERERAEE 7500 THD, TLTHEERTHDIZH DL AMEFITIC
X DM EE K4 I T TE L3, BB L~V CIEREEERSICB T 2 BB IR S L
TOMEFITITATOIL TR,

BEICIR A~ 72 K512, #IRBUR 2 B B R 25 iof%‘bkﬁﬁﬁﬁ®ﬁ¥ﬁ\@%ﬁ%ékb
TMﬁW_%%éﬂfw Do AR 5 7 b BUFEBIEEEA AR 2 & . BITBUF D BINBUF~D
RN 328 (8 FL, MG EF~DOBEEN 148 R THY, AbET3MIERLER-TNS, A,
BB SR L 7218 R E R 348 (8 KL 98% 1T AR BN 4 & L TN - MG BUFFICEL H AL T\ 5,

WEEEZD & INBFIZ A MR 837 (5 F/UTIA T, D 4 BORBI & 7= 5 MBI & %22 T
WMoTWAHZ LIl D, ELTCINOIZHIGBIING DMBISHR 22 (8 A Z Mz 5 &, 1,18T{& KD
ERWEZS T D, Lo LIRIRRS, INBURFIZ R BURFIC )T L C 158 /& KL MNAiBh &S AL L T8
D\%ﬂ@M@E%ﬂﬁLBTﬁ%N@BB%%E@TV

FIZHITBUFIZ DWW T, B B 476 {8 FVISEFTEUF & INBURF 2 S ORfiBh4a: 172 8 RV &2z %
CERMIROBEIT 648 B N L & 720 | 22D MBIF~DOMEREIR 22 8 FLv 221 51< & 626 B K
NeTeD  Z LTI IS ~DOFEALT 38 NV A2 LG W2FR 0 3 EH S 588 KL b7 b,
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B3 6 EFR - M - HiH5 O KRBROREE(2006 4E)

(Billions of Dollars) (Percent)
Federal State Local Total Federal State Local Total
User Charges 321 57.7 3.6 934 922 68.9 7.6 56.3
Motor-Fuel Taxes 26.8 31,9 1.4 601 77.0 381 29 36.2
Motor-Vehicle Taxes and Fees 520 19.1 0.8 252 149 22.8 1.7 15.2
Tolls 0.0 6.7 1.4 8.1 00 80 29 49
Other 2.7 260 44.00 72.6 7.8 31.1 92.4 43.7
Property Taxes and Assessments 0.0 0.0 8.6 8.6 0.0 0.0 18.1| 5.2
General Fund Appropriations 24 49 19.6 26.8 6.9 5.9 41.2 16.1
Other Taxes and Fees 0.3 5.0 4.6 9.9 0.9 6.0 9.7 6.0
Investment Income and Other
Roceints 00 42 53 95 00 50 111 57
Bond Issue Proceeds 0.00 119 59 17.8 0.0 14.20 12.4] 10.7|
Total Revenues 34.8 83.7 47.6 166.00 100.0100.0100.0100.0
(21.0%)| (50.4%)| (28.7%) (100.0%)
Funds Drawn From (or Placed in) 16/ -2.8 -38 -5.0 46 -3.3 -8.0 -3.0
Reserves
Total Expenditures Funded During 36.3 809 43.8 161.1 104.3 96.7 92.0 97.0

2006

HiFT) U.S. Department of Transportation, 2008 Status of the Nation’ s Highways, Bridges and Transit: Conditions
and Performance, Exhibit 6-1 (Z & E,

3.2.1. ERMEOE

T AU O FRE AR 41, 1956 4D Federal-Aid Highway and Highway Revenue Act of
1956(P.L. 62N H 1T 2 BHE K E TS OAIRKIC L > TREETR L, 2K MENA T g - VA
T AOEERERE L TE 72, 2 LT 1980 RIS ZDMERNA T = A - AT AR5ER LT-HIE, T O

BEZAERE - M LT 20A7 53, 7 a— U L-OREREE OZLICHET 572010, KO THIE S
WLZe « $RiE - B C AR LZEE R R B Y AT AOBENBIEENDF Lo, T, FRA b
INEEANA 7 = A BOR & 725 1991 495D ISTEA Th 5.,

56 MEIEAF — LD 91 FEIEAF — A~OEREBER ORIV ERVBIX SO L 5 IZ&LTzD
THAID, O EERFT D202, LUFTIEMEANA 7 = A OSERAE-S< 1980 4E & 91 4k
D AX— L% R L7z 2000 4O 2 beig LT <,

% 1S GERMIEOA BEOELE A% & 2000 FOMBIAIIBF M 2K T 1,311.2E KA TH Y |
ZDH %Liﬁﬁzﬁw 308.2 fi& F/L, MBS 664.3 fi& KL, HITBUFS 338.6 (5 KL TH 5, 1980 4T
RBURFE Y 2K T 398.3 fi& R/L, HIFEUMNAY 9.9 (& R/v . MEUFA 196.7 {é‘ Kb, 1022 RvTh o7z
ZEB, 2020 M TH EAN— AU AFEOHEN 912.9 & KL OHC, HERBUF A 298.3 {8 Kb, N
BURF2S 467.6 (8 RV HITBURAS 236.4 (8 Fvz 5T\ 5

5212, 1980 4F0 5 2000 FEDEAy & D & BUE BF'% RKORILADZEALI31E 912.8 fi& KV TH
V. 2O 6 ENIABHEMREIEL - AEERBOBIUCZED HDOTHY | RN T—REFHEEOHEMNA 15
SR, AMERITH 1EIE oo TD, £ LT, BEEBREIEL - BEVEBLOMMS3(B46.1 fE KV)D 5 B M
B OHEN5y(302.2 & KW b K& < oo TRV . #IRBIFOHEMS3(228.4 (8 KV Z 2 T\ 5,
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X% 7 BURFERFRE BRIR OHEB
(1) 4B8%E(EHT L)

1960 1980 2000
FEDERAL| STATE | LOCAL | TOTAL FEDERAL| STATE | LOCAL | TOTAL FEDERAL| STATE | LOCAL | TOTAL
Highway User Revenues 2,534 5157 147 7,838 6,588 15,455 604 22,647 20432| 49,079 2,825 81,336
Motor-Fuel and Vehicle Taxes 2,534 4731 76 7,341 6,588] 14,111 294 20,993 290,432| 44,337] 1,835 75,604
Tolls 0 426 71 497| 0 1,344 310 1,654 0] 4742 990 5,732
Other Taxes and Fees 240 117 1,478 1,835 2,334 2,096 7,574 12,004 1,374 6,445 23,318 31,137
Property Taxes and Assessments 0 0 855 855 0 0 2,407 2,407 0 0 6,115 6,115|
General Fund Appropriations 197 54 608 859 2,080 1,458 4,806 8,344 1,209 4,040 14,035 19,284
Other Taxes and Fees 43 63, 15 121 254 638 361 1,253 165 2,405 3,168 5,738
Investment Income and Other Receipts -3 101 203 301 1,027 987 1,058 3,072 13 2,733 4,596 7,342,
Total Current Income 2,771 5,375 1,828 9,974 9,949 18,538 9,236 37,723 30,819 58,257| 30,739 119,815
Bond Issue Proceeds 0 680 539 1,219 0 1,128 983 2,111 0 8,178 3,123 11,301
Grand Total Receipts 2,771 6,055 2,367 11,193] 9,949 19,666| 10,219 39,834 30,819 66,434| 33,862 131,115
Funds Drawn from or Placed in Reserves 404 -744 -96 -436 1,565 656 -292 1,929 -3,347|] -3,760[ -1,311 -8,418
Intergovernmental Payments -2,978 1,814 1,164 0| -10,640! 5,614 5,026 0 -25,792|  14,323| 11,469 0|
Federal Government -2,978 2,948 30 0] -10,640] 9,416 1,224 0 -25,792| 24,870 922 0]
State Government 0f -1,235 1,235 ) 0f -4,049 4,049 0 0f -12,044| 12,044 )
Local Government 0 101 -101 0| 0 247 -247 0) 0 1,497  -1,497 0|
Total Funds Available 197 7,125 3,435 10,757| 874 25,936 14,953 41,763 1,680 76,997| 44,020 122,697,
(&R EE
1960 1980 2000
FEDERAL| STATE | LOCAL | TOTAL FEDERAL| STATE | LOCAL | TOTAL FEDERAL| STATE | LOCAL | TOTAL
Highway User Revenues 91.4%| 85.2% 6.2%| 70.0% 66.2%| 78.6% 5.9%| 56.9% 95.5%| 73.9% 8.3%| 62.0%
Motor-Fuel and Vehicle Taxes 91.4%| 78.1% 3.2%| 65.6% 66.2%| 71.8% 2.9%| 52.7% 95.5%| 66.7% 5.4%| 57.7%
Tolls 0.0% 7.0% 3.0% 4.4% 0.0% 6.8% 3.0% 4.2% 0.0% 71% 2.9% 4.4%
Other Taxes and Fees 8.7% 1.9%| 62.4%| 16.4% 23.5%| 10.7%| 74.1%| 30.1% 4.5% 9.7%| 68.9%| 23.7%
Property Taxes and A nents 0.0% 0.0%| 36.1% 7.6% 0.0% 0.0%| 23.6% 6.0% 0.0% 0.0%| 18.1% 4.7%
General Fund Appropriations 7.1% 0.9%| 25.7% 7.7% 20.9% 7.4%| 47.0%| 20.9% 3.9% 6.1%| 41.4%| 14.7%
Other Taxes and Fees 1.6% 1.0% 0.6% 1.1% 2.6% 3.2% 3.5% 3.1% 0.5% 3.6% 9.4% 4.4%
Investment Income and Other Receipts -0.1% 1.7% 8.6% 2.7% 10.3% 5.0%| 10.4% 7.7% 0.0% 4.1%| 13.6% 5.6%
Total Current Income 100.0%| 88.8%| 77.2% 89.1% 100.0%| 94.3%| 90.4% 94.7% 100.0%| 87.7%| 90.8% 91.4%
Bond Issue Proceeds 0.0%| 11.2%| 22.8%| 10.9% 0.0% 5.7% 9.6% 5.3% 0.0%| 12.3% 9.2% 8.6%
Grand Total Receipts 100.0%| 100.0%| 100.0%] 100.0% 100.0%| 100.0%]| 100.0%| 100.0% 100.0%| 100.0%| 100.0%] 100.0%
Funds Drawn from or Placed in Reserve| 14.6%| -12.3% -4.1% -3.9% 15.7% 3.3%| -2.9% 4.8% -10.9% -5.7% -3.9% -6.4%
Intergovernmental Payments -107.5%| 30.0%| 49.2% 0.0% -106.9%| 28.5%| 49.2% 0.0% -83.7%| 21.6%| 33.9% 0.0%
Federal Government -107.5%| 48.7% 1.3% 0.0% -106.9%| 47.9%| 12.0% 0.0% -83.7%| 37.4% 2.7% 0.0%
State Government 0.0%| -20.4%| 52.2% 0.0% 0.0%| -20.6%| 39.6% 0.0% 0.0%| -18.1%| 35.6% 0.0%
Local Government 0.0% 1.7% -4.3% 0.0% 0.0% 1.3%| -2.4% 0.0% 0.0% 2.3% -4.4% 0.0%
Total Funds Available 71%| 117.7%| 1451%| 96.1% 8.8%| 131.9%| 146.3%| 104.8% 5.5%| 115.9%| 130.0%| 93.6%
(3)1980 47~ 2000 FDZEAL(E T Rv, /S—k L 1)
Eitn EE
FEDERAL| STATE LOCAL TOTAL |FEDERAL| STATE LOCAL TOTAL
Highway User Revenues 22,844 33,624 2,221 58,689 25.0% 36.8% 2.4% 64.3%
Motor-Fuel and Vehicle Taxes 22,844 30,226 1,541 54,611 25.0% 33.1% 1.7% 59.8%
Tolls 0 3,398 680 4,078 0.0% 3.7% 0.7% 4.5%
Other Taxes and Fees -960 4,349 15,744 19,133 -1.1% 4.8% 17.2% 21.0%
Property Taxes and Assessments 0 0 3,708 3,708 0.0% 0.0% 4.1% 4.1%
General Fund Appropriations -871 2,582 9,229 10,940 -1.0% 2.8% 10.1% 12.0%
Other Taxes and Fees -89 1,767 2,807 4,485 -0.1% 1.9% 3.1% 4.9%
Investment Income and Other Receipts -1,014 1,746 3,538 4,270 -1.1% 1.9% 3.9% 4.7%
Total Current Income 20,870 39,719 21,503 82,092 22.9% 43.5% 23.6% 89.9%
Bond Issue Proceeds 0 7,050 2,140 9,190 0.0% 7.7% 2.3% 10.1%
Grand Total Receipts 20,870 46,768 23,643 91,281 22.9% 51.2% 25.9% 100.0%

HENFHWA, Highway Statistics Summary To 1995, TABLE HF-210 3 X O FHWA, Highway Statistics 2001, TABLE

HF-10A X v kR,
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%312, ERLO X O ITRILADHEIO L TH > 72 MBF OB, £ OR0 HEVERESL - B
FHRUIC Lo TN TEY . ZoMicd, BESCEITEES, —BESESSE, fFrlies A TORANR
HEMLCTW5, IEFBUFIZOWTIE, —RESEESICE D E ZAR R KREL, ZTOMITITEEEFER
RBEIIAR & R0 AR MROBEMAK ST D, i)y, BEFEBIFICOWTIE, BB HREL -
HEYEBLO LML, TR OI AT LTEY | EBMIEZ A S RS BT D A A
D,

U ED X512, 20 20 FRUTHEINT 2B B FHEICKIS T 2 72 0 OMIEHEZ > T E 72 OIEEIINE
T Y, BEERERL - HBHFRZTLE LARNL, ZOMOMEORME K SN TE iz, HEIREF
HIEBMFEEZEC LTIV D 00, MBUFICE~SIEHRBIT/ NSV,

CITHABMTRTEZLOD, ZORBROT AU ik, EFHRA 27 Lo o LR
28D BREBIE OB MR O FEN K TRMEE 2o TE e, LALZOX I REICH 0 0b b
FL90 AR LIRS, EBUMN I A B ERBIBLOBISE A IR X BV TR Y . T ORISR E L CEE BB 4
LM A TE MmN H 5, T L TEDRIT, BINART D EBEZEICIST L M - HITEF
NHEMBIC L > CEBXHZHNSETELZOTHY ., TOMIRE -T2 003, Mo BB HPRE %
Thy, O ESFES L EEEER, N - HHEEZx N5,

4. EFERMBEOEAEE
4.1. 7 AV T OEFRE RN & D T n /K

INFETHEMERMSE O E K DIZUTHR- TE M, EBICIK, Bkx REEO T 07T AR
£7 %, Z0OREMNRT e T AL LTIL Interstate Maintenance (IM) Program <> National Highway
System(NHS) Program, Bridge Program., Surface Transportation Program (STP)7z 3%V . i
ZIRMENC IR A G L 22 D FEMEE SN TN DT, £ LT, #IAREE (FHWA N EES 5~
D7 ey T AOEFENAFRE LT EME R4~ 2 77 A(The Federal-Aid Highway Program ;
FAHP)] &5 MO BEDN TN DS, 22 TEET. INLOERERMET 77T AckiEd 5
FEEHRE T 2 EnbiaH Lo,

EPH 10, ELERKA A i%zliﬁ'ﬂ CERMPETHY , TNEZITMAINBIFEFEII Yy T IR
i@%m%*wfw HFAHBY =3B E 80~90% Th .,

%210 ?Kﬁﬂﬂ?ﬁﬁb/\ XL EFRIETED bR ERITHE SO TE M ~DE Y 4E(apportionment) 73
ﬂ%&bﬁ>%b7fioV)\ FEERDOEBDSHNZL, INBUF D OFERITK L THEITBUF A FEICIAR LA TS
EWVWIHITEE LD, FIMN~OEEFHOFEEAITIL, FE LT, EMOBERKIEESCHEHIERE, AEIHEAEITHE
B, BEHHBREIBIAHOKRE S L, ERAACERTEEICHETIZHBHN LTS (XK 9),

F 312 %ﬂW@L%Wﬁiﬂﬁ%ﬁﬁﬁw ﬁowtﬁmﬁﬁfﬁ@ HIRIE K E e A (Highway
Tmmmmw Ko TEH SN TV D, EEREFEESICIE, EEEE (1956 FAl%) & aksZim
(Transit) {iE (1982 FAHIRR) 3dH D, £ LT, %30)ﬁ§Ek$?ﬂiﬁﬁm?0)35ii%)03‘i BEICHERE L7 X 212, 1

7 Federal Highway Administration,(2007),p.5. p.41.

8 Kirk(2012), p.1. Federal Highway Administration,(2007),p.5, Z L5 ®OHEMBI4IL, Eii AV = A
HREMRLETDHHEOTEHY | E#E L ONBUT OS5 R N B O NMEESPRER )0 —T ¢ o OB (HE
DEX] Y RLHEHE D A HOMEF) % 348 T 5 H O TlEen(Kirk(2012), p.1),
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BEFIRAE ~OFRERL & ALET T TV 5 BENFREE Ok LBL) Téd 5, pay-as-you-go financing
system NEH INTHY | EERITICE A2EEIHZETITONTE LT, BENHREIELSE O R E M TRIA
ZINEIZAL 3D b D Lo TN D,

M#* 8 FEEHERMEIE&T v/ T LADEHERE(2007, FHWA &84y $ 40 billion)

TS5 L% THEE BE X%k
FEEXTOISL  ($30billion)
National Highway $6111million FREE NHS(1630007 A JL)ITIEE SN | N BT
System(NHS) Program BB DOHE (460007 1 ILDINEES AT

é&#ﬁﬁiﬁ%@—id—»d)?ﬁﬁﬁ—i’éﬁ

)

Interstate Maintenance (IM) | $5039million | MERNADzALRTLORE-RE b TP
Program
Bridge Program $4320 million 1 O IE B& 4T D K& (Replacement., I B fF

rehabilitation, systematic preventive
maintenance)

Surface Transportation $6370million | FEOEREERICETLITIOCS | WMEFT

Program (STP) ko INBUAFE A B REERTE
LEEFIRE

Congestion Mitigation and Air | $1721million AR EEHERZF - REHIE(CxT

Quality Improvement{CMAQ) HRE - EwREES L YHIEE E~DHE

Program 8

Highway Safety Program $1256million | ERXEBEOREXEEE N B A

HFT) Intergovernmental Forum on Transportation Finance(2008), Table 9

MF*9 FEREREEMBIE T 0S5 LAOELICETIEER

MINIMUM
PROGRAM FACTORS WEIGHT STATUTE APPORTIONMENT
National Highway principal arterial D BRI A JL B (M BRS R T LERS) 35% - .
. . P . = . MFTO5 5L
System principal arterial® B B)E E1TEERE (MR R T LBR<) 30% 104(6)(1)| NHSDE 428
(NHS) ERFEICEET AT — LB 10% D 1/2%
N DFR N O TE|>7=principal arteria DE {2 <1 JLEEK 25%
Interstate EIELTWRMEES R T LADEETAILE 33-1/3% MTOT S L&
Maintenance Program [eaig | ci &b R 7 L0 EEBE =18 33-1/3%[104(6)(4) '\':_ir%g'l /élf/ﬁ
5 1/2
(M) s W (AT HE R RS B ~ 5 B4 |33-1/3% - °
Highway Bridge o
Replacement and 144(e) (%1;’/:410"%)
Rehabilitation Program  |&igassiso s - 2iacn T 20 EA0ARmMEa 100%
EHERERDOBRERTIILE 25%
Surface Transportation ERETERO AR == B 20% |104(6)(3) 1/2%
Program R B~ O BB AE DR XL OETE| 359
Congestion Mitigation
and Air Quality 104(b)(2) 1/2%
Improvement Program  |oyx i 7- B 55 o % pf h s SR S Hthist D A OO 100%
Highway Safety CEIEEN B R DBEZRIAILE 33-1/3%
Improvement Program [ EBIEBORE BB+ TR 33-1/3%(104(b)(5) 1/2%
pEHAEBN L R T A (NHS) (S35 HFET-HE 33-1/3%

HFT)  Intergovernmental Forum on Transportation Finance(2008), Table 9.

12

—128—



41 - WOTBOR 3 E B BB @ 2 2 T DB O~ 7 A OB & L THER DD —D
Iz, J‘l‘lﬁCLﬂﬁZ #H1Hj(State Transportation Improvement Plan) DERL & . Z iz k4 5 ?Kﬁﬁ@#ﬁé
H R Td 5 Federal Highway Administration (FHWA) & Federal Transit Administration (FTA)Z
AR GEEFEMAD? & 5, INZBBCEFEIZB W T, MBUFIL, OEF A1 T i/l’*ﬁﬁb(ﬁ@ﬁﬂﬂli’i
Teo THEEAN 28 ET 2 2 &, QMBS - MIROBIRARD b D,

Z OINASBSGEFHE DV — )L L KGRI, BT OB B BORIZ I T, MBI OB R ECRIZHE -

FAEATO BERFELENZ D, L L/E%Tf\% X, OEIRBUN O BB AOFRE T H AN R
UEBE L DR VRSN THY | J‘l‘lBZWﬁﬁ#Z’P% FTANONDRBEOHIKIZE Db TNWD &
ZAOLNDHZETHDY, ZOZLEMHRTHI-OICIE, FERMNOERSEREZ iiRat L, MEo%
%Timmﬁﬁ%mﬁ%%wﬁﬁ&m7m?x%@ﬁ#é_k#%%f%éo_ﬂ%_owfi\ﬁﬁ
FEDOWITIY TR EFHE L o> T D,

4.2. EFRE MBS OMNEELsy

IV TIRWRIC EFRE AR B 4 DM A~DEPRGEIZ SO W THREF LTV I 9, M#E 10 17T K 912.2013
FERFRTIIROELEPRE VORI Y 7 V=TIND 354 E NV THY . EKEFD 9.5% % HDT
W5, LT, 7FFAMD 304 & F1(8.1%), 71 U & 18.3 8 K/1(4.9%) EfE TV DA, FEAR
FNTIE N AR R & 22 M BT E2 ST D, 2 LT, BAL 11 & B O E Tl B AE
D 50% % HHTND

BEIGR A= K 912, 7 A U I O@EFE MBI, EEORERIZE SO TN IS EFRE 4 5T
L EBEAETHY , ZOEMOFEENICIT, HHRLEREC BB HEETIHRE., BB FBREBU L Wo 7z
HEEFASCHEBREICET 2HEESHNLNA TS, Lo LEFERMASZ &0 X 5 1INMIcELs T
HNETEICE KRGS E 72> TE Y, Donor-Donee State Issue & FEEIL DRI A& L TE 7z,
Donor states & 1%, DM AZ T E D EFERMHEGELID b JIIW@Lﬂﬂ%UﬁH%ﬁiiﬁot LI
MIEOBHED TR EVIND Z & TH Y . Donee states (Fifi ST S EERMe LD b, X
Fh o T2 FRE B TR O 05 A3/ SV & FR T,

Z OO R D X, HIEE AR A OBy DX P (equity ¢ fairness) K5 AL R E TV D
WJ%_ = Klrk(2011)§7_ &% £10 Donor states I%, N OEFEF A A U 728 Rl B RUAE & 55 Lb\%@

A BB A & L CEINTHLY 95 2 & 28 equity T D & F3E L, %f LT Donee states 3., JEE%
ZRD U 7208 R E B AR B OFL 77 28 fairness Th 5 & FiET 5, 2 2 CTHBREONOIX, Wiz

kS F"fi‘{ﬁjj#%b‘ EIAZFRELIZET L) VOB TR ETHY Hﬂkﬁlﬁ%#@mfl:%%%
BT D HIEME B ORSITALNRNZ ETh D, £ LTHEEIZ, #ibheilsoEERX0FIZE .,
M OGNk 722 Z BB T D K 9 RERITMAIA TN TR,

ZEFETIZ, BINORFE T L ETMBIEELE & ORRE A D701, AR 1 ANYT2 0 MNRRAERE L
ANB— NG 720 #EIRE A @B OB A 272 &L ZAMD.C.E T 7 AHERS . HAL Kb, 2013 48), W#
DN IEI R A AT R L2 6 < GHBIFR % 0.24), 7 A U 1 O E MBI &ITINORRE T L ixdb £V

9 Jo & ZIXERBKBITH D AT 4 74 ROBHAMB A TYH . ZIUSHET 28 BT O BT IIZ BB
WA EICHET 2R/DRBEORNRIZE EE -5 TR | FIERFHIBET 5 RE RF 2 INEUFIZRD 5 6 D
Lo TWD, FELIE, MEQR013)Z S I -\,

10 Kirk(2011), p.6.
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b Bl EnTnsdtnzsd, W0z sL, HAEXICHWSLN TV D EKEESSH B8 ETIR
BEDIRILSC B BHEREIBIUL O U F2Y, OB EH TV 0b Y N nEn) Z L ThY ., EK
SRCHBHEFHSCHT VU 0D OB REEM THY . FIEE NN N EERLTND

M 10 SEIE KBS DM ~DEL4E(2013 EE)

EREEEOE L5 BIHEBEDOE L5

frR] 2REEITHTEHLLT #a%8 2REEIIHTHTT

i 1000K)L % RIEE 1000K)L % RiEE
(N TOTAL 37,403,144 100.00 - 577,910 1.55 78.3
CALIFORNIA 3,539,511 9.46 9.5 515,683 1.38 79.6

3,043,299 8.14 17.6 499,299 1.33 81.0

1,827,171 4.89 22.5 CONNECTICUT 484,367 1.29 82.3

1,618,737 4.33 26.8 ALASKA 483,552 1.29 83.6

PENNSYLVANIA 1,582,285 4.23 31.0 OREGON 482,022 1.29 84.9

ILLINOIS 1,371,088 3.67 34.7 MISSISSIPPI 466,416 1.25 86.1

1,292,662 3.46 38.2 IOWA 464,044 1.24 87.3

© 00 NG A WONDN

1,245,202 3.33 41.5 WEST VIRGINIA 421,447 1.13 88.5

1,015,361 2.71 44.2 MONTANA 395,678 1.06 89.5

NORTH CAROLINA 1,003,929 2.68 46.9 KANSAS 364,434 0.97 90.5

VIRGINIA 981,363 2.62 49.5 NEW MEXICO 354,145 0.95 91.4

NEW JERSEY 962,879 2.57 52.1 NEVADA 350,180 0.94 92.4

INDIANA 918,904 2.46 54.5 UTAH 310,696 0.83 93.2

MISSOURI 912,961 2.44 57.0 NEBRASKA 278,745 0.75 94.0

TENNESSEE 814,927 2.18 59.2 IDAHO 275,832 0.74 94.7

ALABAVA 731,655 1.96 61.1 SOUTH DAKOTA 271,964 0.73 95.4

WISCONSIN 725,623 1.94 63.1 WYOMING 247,057 0.66 96.1

ARIZONA 705,594 1.89 64.9 NORTH DAKOTA 239,423 0.64 96.7

LOUISIANA 676,850 1.81 66.8 RHODE ISLAND 210,906 0.56 97.3
WASHINGTON 653,761 1.75 68.5 195,724 0.52 97.8
KENTUCKY 640,760 1.71 70.2 178,017 0.48 98.3
MINNESOTA 628,849 1.68 71.9 163,132 0.44 98.7
OKLAHOMA 611,619 1.64 735 163,108 0.44 99.2

SOUTH CAROLINA 605,456 1.62 75.2 NEW HAMPSHIRE 159,337 0.43 99.6

MASSACHUSETTS 585,703 1.57 76.7 DIST. OF COL. 153,875 0.41 100.0

HHT : FHWA, Highway Statistics 2012, Table FA-4 X Y 1Eik,

RIZ, Donor-Donee State Issue (2B LT, &N OEHLERKFFERDR) D OFYEH & FEFEHEE
OB RZ R LIZOR, ME 11 THDH, A 1 2B TWIUE, M TAE S o ERK
IR E 0 & EEHERAB SN D OZ T OFRRKENE NS Z L2720 ZDJNIE Donee states &
Wo Z iz s,

FT 1995 FxHDH L MEN 1 LV /X Donor states 23 18 & 0 | FEEECHVEER, FEEOM 3% <
725 TW5, fifi T, Donee states |[ZIZHHES, LA DINNZ N En3bnd, Thbb, ZOEE
A BhB DBy % 8O < B BRI HUIR R XS O 2 FF> D Th 523, T 1940 FFRISIE T TITAHFTEL
TEY., ZOFHOABERINEIRIERNLOEE /LD X O—2 L 7> TEXIHNH 5,

EIAM2012F2Hb L, FEANEONPZITED EiEE 72> T Y, Donee states &£ 72> T 5,
ZHE, Ve~ r v v 7 UBEORBERKE L LT, BEMEBEES A HES 2 EREFEAITHY A
NTNDLZEMBAELTVD, ZOXIR—RIFHECOBY ANDNASREET D200, Thi bBRA
FF D —IfH972 b DITHKD LD, b 9 LIED SFRERR T IUTHE LNTZWEDR S 505, £ DOk
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DHIZ T & ) HEASEY O E S TTCHEBUT O&E], AHOLED FITRT 5 KRNI RS
5@??%60:h:o“fﬁ\%%%%ﬁ%of@ﬁbfw%kwo

Bk 11 HEIGEBEFESD) D O Ee~ DI BIHE

1956-2012M 1956-2012M %
1995 2012 RREEOH 1995 2012 BEOH

Alaska 6.40 5.92 6.01 Kansas 1.06 1.02 1.13
Dist. of Col. 4.67 9.95 4.61 Utah 1.05 0.97 1.29
Hawaii 2.49 1.85 2.90 Arkansas 1.04 1.21 1.13
Massachusetts 2.35 1.11 1.39 Oregon 1.03 1.34 1.22
Rhode Island 2.34 2.76 2.48 Michigan 1.01 1.03 0.98
Montana 2.07 2.68 2.50 Ohio 1.00 1.1 1.00
Connecticut 2.07 1.69 1.69 Colorado 1.00 1.03 1.16
North Dakota 2.02 3.06 2.31 Nebraska 0.99 1.03 1.14
South Dakota 1.97 212 2.21 Wisconsin 0.97 1.23 1.08
Idaho 1.77 1.44 1.66 Arizona 0.95 0.98 1.09
Vermont 1.63 4.95 2.44 Louisiana 0.93 1.16 1.27
West Virginia 1.63 1.88 2.00 Missouri 0.91 1.17 1.05
Wyoming 1.59 1.83 1.76 North Carolina 0.90 1.00 0.97
Delaware 1.51 1.99 1.74 Florida 0.88 1.06 1.01
Maryland 145 1.05 1.23 Mississippi 0.88 1.04 1.16
New York 1.33 1.26 1.29 Tennessee 0.88 1.02 1.03
Pennsylvania 1.32 1.19 1.24 Oklahoma 0.86 1.08 1.01
Maine 1.31 1.08 1.15 Alabama 0.86 1.09 115
New Hampshire 1.31 1.18 1.30 Texas 0.85 0.89 0.94
Minnesota 1.27 1.03 1.22 Washington 0.85 1.19 1.33
lowa 1.16 1.06 1.13 Indiana 0.84 1.01 0.96
Illinois 1.13 1.09 1.1 Kentucky 0.81 1.07 1.08
New Jersey 1.13 1.13 1.03 Georgia 0.81 1.06 0.99
New Mexico 1.10 1.14 1.30 Virginia 0.80 1.08 1.11
California 1.08 1.24 1.05 South Carolina 0.56 0.94 0.97
Nevada 1.06 1.34 1.31 Total 1.08 1.16 1.15

HAT FHWA, Highway statistics, %40, TABLE FE-221 XV {Ejk

5. RA L MHNEENA D =A] TIZBIT 5EFAHMEE
5.1. EFHIERMBISBOR D EREEN

T AU TNTENT, INBURFOBERBORIZE L, ERBUF 3 Migh a2l U TG 2 & 5 (EHLZ A3
O TIELINT-DIE, Federal-Aid Road Act of 1916 35 L O! Federal Highway Act of 1921 |2 X 252+
(Authorization)7> 5 T %12, Federal-Aid Road Act of 1916 TIZBEIZ, ERMBL. &K< ESy (i
. AR, ERIEES) , REHCERFI R ICBEE S 2 ~0W SBLOERL & \Wo 7o, BFLERMBIE 04
AIZHE< FERFEPEAEL N TV b DD KM EG SNTZIBRK Y AT LAOREE L PR/ HIE &

17 A 1 DE FEBOR O Ry 7228558 2> Tld, Federal Highway Administration O W = 7 4 A
~"Highway History” (http://www.fhwa.dot.gov/infrastructure/history.cfm)iZF L < B & T\ 5
F7o, HAGE A4 OFEMIZ oW CIE, Dilger (2011), Williamson (2012)% 2 2R X hui-uy,

12 Federal Highway Administration,(2007),p.2. [#Z#£(Authorization)] & 13, #FRBURF OFEEICTEED,
a7 NEAER - T DEHETH Y WIRAER TN Z BRSNS b H D,

13 CBO(1978),pp.9-10.
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LR % DI 1944 FEDNLIEIND TH D,

Federal-Aid Highway Act of 1944 Ti%, 2KM72EK S A7 A& L TH 40,000 ¥ /L ® National
System of Interstate HighwaysGi##:, Interstate) 3 FEE STz, ZOMNEENA T = A « VAT ADIRE
(3. EIEIFA TITb IO Tl <L INOEB S HOBEIZ L > TITbhTkh . ZoX ) 2B Ta
KBUEDHHE—HI RN — VPN ED HIVD AL A L, T AV I OBUREF DO —DORE E W2 5, Lol
Z D 44 FIETII 0 MRS SR T2 1o WEANA T = A ORI/ D372 78T L iREL
MEDHEBHLS Z &I D,

552 R KBRS Ko 0 | AEPEREI S BERIRHRTHI 2s BSERE~E R D IZON T, 7 A Y 1 TIEAKH 2
— 2V EB—ra VRREER D Z LI D, HEEZ HWINERZE 2 2 ALy OB E I3 %125
IWTC, R BOR P DA LD AR AR E <20 | 1950 BRI D & ERRICET 2 22ki7e
—IED oA T TEFA~DEFEN LY —J@mE o T oz,

ZLTIOE) RHEENIGEDORE D ITEA D3 BEREBMBEOILR LD, T8 NY
—EHED T TR L 72 Federal-Aid Highway and Highway Revenue Act of 1956, (P.L. 627 ; LA R, 56
FEE)TH DM, Z 056 FHEIL, 112, 41,000 <~ /L National System of Interstate and Defense
Highways OREELT[A) T T, INEEANA 7 = A 1ZxF LT 248 (8 V% 13 4E 0 ORMINCHT= 5 THMERE L
TR E(ENETILER 2FETEORM)T L LD TH 72, 5 212, F OMIFIZIEL H BhERRE B 5,
B A X E~OBRBEEBD Y T O, INEANA T = A HRICOBIT DR EMIRE S, F 312, £
O OB E B2 BT 5 - DIOEEREFEESVARR STz, 41T, 72720, ZOBERESR
(2T B HEBUN OZREIOYER 2 LT 512487 > Tk, TERGR L ONESERELERY ) 72 & OEBUF O
AKDHEND FIALESIT D Z L HHEE ST,

ZDOEDIT, b6 FEI, HEIERMB IS T 2RI EMIRZERT SO THY . Tk
S TMEENA T = A DEZIIRESHELED OND Z & LT, ZDK%, 1960 £ 5 70 4RI 72
%l W RESCERERE, VIHOEKA V7 T OEBFLE WS TR ENE L TEREZ e,
56 LA F — LD T CHUFE F A& O FEOILRSCBREERH oif ke E3MThind Z LT b,
BARBCIE, #2545 &3 2 iBhae. MoMEEICRT 2#B)4. resurfacing - restoration -
rehabilitation (8R) * reconstruction HF3E~D 472 E AR v, BEEBHIOML E ¥ ThiT-,

80 FFRITZ2 D &L ME-ANA T = A DFERAED L W, HEIRE R & DOFEEROHMRF N2 EIND
227 b, EOEmOHF TiL, BHERMBEOMEE RO HER & ZDOfEkE - ILF 2 RD HE R
ENGFIELTZDIEN, BN, EREEEE X— R LT 2 EERMED v AT 2 B IRITHERE
S, BEFEOMNEENA T A « AT LOHMER - M LAY >0, XV &L LI EERBY AT LK
A HBEORNBRIN S -, Fhay, 150,000 < 1 /L0 National Highway System(NHS)R§EL % 6 X4
Intermodal Surface Transportation Efficiency Act of 1991 ISTEA) T& %15, NHS DL — s DIEE 1%,
D% M - Y 3 & OWiEIC Lo TEIRE 41, National Highway System Designation Act of 1995

U Z O 2 DONEN DR S ILTE Y . 2o Title T 23 BB 4 OFHECEL 5712 BT % Federal
Aid Highway Act of 1956, Title IT 3 i D FF & U P08 F 18 155 76 34 (Federal Highway Trust
Fund:HTF)(ZB3 5 Highway Revenue Act of 1956 & 72> T\ 5,

15 ISTEA #% O F 2N & L CTiE, 1998 4F ™ Transportation Equity Act for the 21st Century(TEA-21) 2005
H- Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-LU) .

The 2012 surface transportation reauthorization act, the Moving Ahead for Progress in the 21st Century
Act MAP-21; PL. 112-14D43 % %,
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THRINT,

ISTEA Tlid, /™A 7 = A BUK EHHZSEEBUR OFE G0, M LoL OFHECHi L~ /L (MPO) O 3
RO, BREEHIH] - SEFEXEK - RBLAE - TREBMEFICHET 28RO A RT A L OfR/p &
RN 2580 L7280 bIFET D, Lo L 2 O L— /WTINBIRFOMERZ550 5D &) K1
H, e LAMHAE COBORIREmREE LT 572000 L HD 2 EHTEX 5, HIHH & INEUFD 7
LE BT A —DEREBIZOWVWTIE, SR ILICHRHT2HERD D,

5.2. FAN TMNEANA V=4 FFROERFHR

ISTEA DA%, B E B AR B A 1007 7= 72 Be B & A df 6D 72 o TT%%ﬁ *@ﬁxLFM%A4714J
R O BUE BB A% 0 < 2 EAimMIiE, RO X2 bond 5, 6 112, ERMIRICET 2 S
& LT, iBh&oidsy )% 1K % Donor-Donee State Issue. Eﬂ)ﬁﬁ)ﬁj;\ o o — L7 EORE,

. BORIEAGHRIC BT 2 RSO « 58(k, 2B 3I12, NI+ —~ LA - N—ADT T =
7\%ﬁ@§ﬁﬁ\ﬁ%ﬂﬁ®ﬁm'ﬁhﬂ%éo:h%®5%\::ﬁﬁ\%lﬁﬁ@ﬁ%%ﬁﬁﬁ
THMED S B, MIETHEOTIIERE Y TTRE L TR,

1990 FEREARE S, 7 A U B TILAkEER 72 A D OHEIN L BB EASEEOHINAFN TR Y . T2z
T, JERIER OBIMA v 7 T OEFHED DHEFHIEERE - SE~D=—X b2 57 &, fkfeho7e
ﬁ%imwﬁmrﬁﬁffbfwé LinLZEDO—FT, BEVFREIBLOMIETER I LAKRT L
TNDZ D, BB OEREFEESIEIHEENELNE T TN D,

L%%ﬁwﬁﬁf%é§@$MHm®%ﬁ% RE/IAME T L2 BRI, 25 11C, EREREHO E
ﬁtiofﬁ%%ﬁ@%gﬁ@ﬁﬁbewé_kﬂ%éwo%2Lq2%05ﬁ_iﬁﬁﬁﬁﬂﬁ%ﬁ
AT 500, BEHEREBUIMEED TH 5 72O ICHRIEINCIZ SR8 > TE L, T L AW LA
WL TEEFHDIKTNEL TS, 312, SHIC, HEEOBRENM ELEZ LIk~ T, TV
VHEDPMHI SN TWD Z L BRUNOMBIER & LTRSS TV D,

%3 B OREIX, HIQNAOZEORMBEIC L EE 63, FIAEABRKANCE SO EREE YR O
BV KDL DIZHET Dimc b 2o Tnd, BIh, INAHE RO HI2H 720 | B HORE
ERZDIEE L L CHBBREOMEENFH SN TE b TH DM, ZOHEHEREOMEE RN H
AT OZ S 20T L LB LAAWRIAE T TBY , B DOZEOREL L CoOmYy) &2
il d L o> TWn5,

Z ZCEE T, AR AHICRI U287 A B MR & LT BT R 0B B BB TIRRERL /R &
DRFEFTHED LI TWD, ETEATEHICB L TIE, 7 A U U TIEE RIS @A BT W) T h B
BhE SN TE 0N, ERBEOMINCADOE CERBEEZITH 2 EBNREEE oot T L AEKE
Tarar he— L3502 BArbAARTELTHERIND LI IR TWD, £z, HENEELT
PEBERL & 13, EBERO BBV ETHEEA BRI —RCT 2 b0 TH Y . BEFRERL L 0 & EHEICER
FIAZIZ DL VR D, MAILIEZ < OB IR S, ERE2mEISE KT 2R ITIE20, GPS
Bt &2 O BUR FEBRIL— N CIThi TR 0 . HIRESRIC X - TH7Z 2B RIEANEARTRE & 72 5

1636 il By 1 s 0D TR AT B DR BRI &2 72 D & (1987 4% 100 & L7z & E12,1990 4i21% 108.5 Th - 7273,
2000 (213 145.6 IZETEHF L, 5122006 4-121% 221.3 I2E T EAH L TW5b, (FHWA, Price Trends for
Federal-Aid Highway Construction : 1987 Base Fourth Quarter 2006, (httpi//www.fhwa.dot.gov/

programadmin/pt2006g4.cfm))
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FHDO—>L o> TS,

M% 12 EABNO BB EREBIEOHSE (CENTS PER GALLON )

GASOLINE GASOHOL DIESELFUEL SPECIAL FUEL
July 1, 1956 3¢ 3¢ 3¢
October 1, 1959 4¢ 4¢ 4¢
January 1, 1966 U U U
November 10, 1978 4¢ 4¢ 4¢
January 1, 1979 4¢ (Gasoline 55 At) | 4¢
January 7, 1983 | U Y
April 1, 1983 9¢ 4¢ 9¢ 4¢
August 1, 1984 | U 15¢ Y
January 1, 1985 U 3¢ U U
January 1, 1987 9.1¢ 3.1¢ 15.1¢ U
December 1, 1990 14.1¢ 8.7¢ & 8.1¢ 20.1¢ 14¢
Uanuary 1, 1993 | 8.7 & 8.1¢ 1} Y
October 1, 1993 (16) 18.4¢ 13¢ & 12.4¢ 24.4¢ 18.3¢
January 1, 1996 18.3¢ 12.9¢ 24.3¢ 18.3¢
October 1, 1997 18.4¢ 13.0¢ 24.4¢ 13.6¢
Uanuary 1, 2001 | 13.1¢ | Y
January 1, 2003 | 13.2¢ 1} Y
January 1, 2005 U 18.4¢ U y
Termination (20) October 1, 2016

AT FHWA, Highway Statistics 2012, TABLE FE-101A.

A 2 BB O BBV REBUC 3 &L EREO X 9 IC B B HBREHBLUIN MR OV e 1 C 0 B 70 18 BRIV
FHERT DI21E, BIROS| & EFR—2OEERBIE L L THTL 21T Thd, & 2 CHEHMBITFD
HENHARBIBL OB OHER 2 55 & 1990 FIZH RN R E < 5l RiF i, 1993 FFIC LI L
TWAHHDD, ZORIFIZIEWMABEOINTIREIZ > TWND 2 ERbD,

INBEANA T = A R5ERCT D 1980 FEARLARE, EIRBURF, N - H5 BURM LI E B S HBIX FEEHN— A T
LML TWDDOTHDHM, ZOMOIFIFIN - HFBIFOFPERENF LY b REL Lo TVD, EK
A 2T TR DA OB AE(2009 R — R)DOHEE & 5 LT M - HiF 3 GEFRAHBh A B <) 23
1980 4F 77,285 H /5 K/, 90 4F 96,490 7 R/L, 2000 £ 118,301 |7 KL &, 80 £ 5 2000 40 20
T 41,016 B RAOMOEIR LoDk L, #FRSCH GEAHBI 45 T0)I% 1980 47 31,445 H J7 KL,
90 4F 32,046 | )7 Kb, mmﬁﬂz%4§ﬁPWT%D\ﬁuzMﬁﬁ¢n&waﬁFw@%mmk&
FoTWD, EIXHORPITERFHEIE L L THHENTWDZ EnG, ERRoZ ik, @R
@@U#ti@%%%%ﬁﬁﬁ@ﬁiﬂ%’;éiﬁ@%ﬁ@ﬁﬁk%#ot:&%%waéoWB\
AR 70 1B B R 22 O AN 6 LU CEFRBUM S IR AT > Tt LTINS S O D @B 0 O
HfER chH O, 20y, M - HFBUFA A EMIEIC L > TRIG L TE T2 L0 2 D,

INBIF OMEMR & TARMENTRNT A Y BTk, 20X 5 RMERRIROFIZ, 2RO Sk &

17 CBO(2010), Public Spending on Transportation and Water Infrastructure; Supplemental Material,
Detailed Data on Infrastructure Spending, by Level of Government and Type of Infrastructure, 1956 to
2009, (https://'www.cbo.gov/publication/21902), Table W-10, W-11, W-8, W-12 X v,
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FERMENRFRND Z L2725, ZOINBUF LUV DIE BEBUR OBORIBIEIZ DWW T, FHIFIE L E O N5,
KO BEBIANLTHNTT D 2 ERARMFIEEDO L% DOMIERRETH D0, ZTDOD TIEL L LT, KE
TITINEF L ~L OB B ATR ORI % s L T & 720,

6. EREATR DM Lk
6.1. EEMIROEEIRE & HEEREBLERDRI

% 6 T Lic koI, MBUFOBERMIEO R IIFIHFEABTH D2, ZOHIZiTkc eEEOM
BENEEND, MK 131, 2010— 11 FOMBUFIC L HEKMIEOH RN Z R LD TH S,

#11C, AOREBH A TH D AEHEBRERIL, DC 2 &2 TOM TR SN TWD, HENFBEFRL
DOXRFGE L 22 D ABBRENZ I VY YV > B R—(F VY e T a— A HHORARED, 7 4 — B8k
Bt En3H 0 T BTk H2EER E L TNBARSN TS, 722 L, ZOBURIUIMNIC L - T
e ThHo, H%ICHD X IIBIE—2% & o THMBICEERRDRIUICH D, £z, EERTH D HEHE
IREIBL OB & | REHIAS O ZALIC B B AT CTE L S8 DA E T TOW DM B FET S,

%210, BEIFREIBLOIEMNIZ, < OINTERHA SN T2 EBEMIFIC T B BB EE S A8 fE
BEHAHY, TNEN48ME 3TINTERAINTWD, Fiz, BEIHESSL VX D —I2%FT %58 ERL(29
MRDﬁyUy%?4~ﬁwWﬂ’ﬁ¢é%Lﬁﬂ5m)%LTLﬁﬂ@MW%%%#é&~X%%5O

3L, MEFHEEEHRALTVDEINEEL, 36NE72>TWND, L LIS 21T, 16 Mix—#
ﬁﬁgﬁ%&ﬂﬁTLL%&%%@%LT“é_&kﬁéo

M 18 MEUFIC X 2 E B IROBRARI(2010—11 4)

HBEDELE Jh D 2

Fuel Taxes 51

Variable or indexed fuel tax rate 7
Sales Taxes on Gasoline or Diesel 15
Motor Vehicle or Rental Car Sales Taxes 29
Vehicle Registration, License or Title Fees 48
Vehicle or Truck Weight Fees 37
Traffic Camera Fees 23
Tolls 28
General Funds 36
Interest Income 38

HFT) National conference of state Legislatures and AASHTO, (2011), Table 6 £ ¥ 1ER%

WIT ., N 0 BB HEBREIBLICBI T 5 ERBLRAZ R LIZONXNE 14 THh 52012 W E), 7 A U IO
B OMBLE FHEORE SEZRML, ZNFNOINDZEERTE THERZ TR L TW AN A TR S,
1D, U EOMNTIR, YV e IVAR—NEeTF 4 —BBRBHCR L TR UBLEA VTV 5
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D, EOBROKIEIIINR Y DTS OE R H D, FIZIE, BHBIENY a =7 INTIISRE L e
WD 752 FOBRETHLOIZHL, Vv b MTR1 e rdbiz 371568 e, ZD 5%
%wm$éﬁﬁbfwé

T R HOE < OINTREIOFEFIZ X > T B DOFROZZFIT TWDHN, TDOXK
¢%%i*%?iﬁ%oﬂx%ﬁyFM®i9 AN R VIR R R RER (25.0 £
N ZHLNG, ?4—J€/vd§!ﬁi*ﬂri:ai%0){%uimﬂf% IZEWELR (51.2 B> b)) ZFEL TV A MR
HoH 5T AV TFA=T MO LS, T4 —BVREH R A EDRIE13.0 L NEFBRLTH VY v
RN VR —=ZEE D 3fEEVEWELE (36.0 ) I Mbdo5, £/, hoRFazNo LD
2, AV T 4 —BUREEFFREQ2.0 B MDIZL T, TAKR—ILVOBHEEB.0 &Y NEIEFITKL
szwém%%é

. [EEOEMESFO BB EBRIIT YV N 1 AurHiz0 184 b, T 4 —EBBRE 1
ﬁD/%k@%Aﬁ/F?%éﬂ 2O BRI bEWEBEREZH L TS, BRI
L, YU UBERTIE 3T N, ?4—?1»%*%5%?120 INASEHBL R L BEl> TV D
LLED X 90z, INBURFIZER % 72 IR A FIH L7e 23 HIERREOR 2 M L TR Y | k@%ﬁ%%ﬁ?é#
imﬂ’%%&%ﬁ HbH, IDIT, EEBO BB ERERLZ KB E T2 0 CEEEL WD L0,
BFERBHI R D BRI L TRk Tk e <, %mwmmwaﬁﬁﬁﬂmﬁ%%m%ﬁ%mil%
@ﬂ%\%ﬁ&%°aibfwé_k@ﬁzéo%Lfﬁ%&bfi&%@wi%@$4/hi\7f
U CIINBF A K & 23R8 E FHEE FF OB > AT AR LN TV D721 TlidZe < . MBURFAFEERIZ
ZOBBLE FHELTERA L TEHRRBIREToTCNDH L ThH D,

M 14 Mo EEHERESIZR(CENTS PER GALLON, 2012/12/31 &)

60.0
i —#—GASOLINE =*= GASOHOL —&— DIESEL
50.0
=
S 400
|
<L
(]
[-4
& 30.0 _
& 1
2
Z 20.0 B
< I}
10.0 A
0.0 :
CE=0CcCcUaCcQC U T>XTLUNEITETNITCTTOT00CCNOTNOTT >0 rO0TUYTTOO @D
X E N TOoO0O0E®MEerRE-cUsedcE Cx0L sxoe == m'cna—ec cca f=itall =]
2ESR S s BE28n e 2050592503203 000 GRS R 2o asSucEsER
ZRlogU=5cYg 0 L20s 5 wE-suRt s wgBtE 0mgOQE TR0 XPNY -
e e 2o E;%ag 2 ub ¥E'§goo—o o Sm¥ulcESumrmcSSES
... = =z
] ] = z0 Engc § '8> S ZL£5v = =< zﬂézz& # gé
= =85 8 = 53 g5 2 2
o o]
p= = =8
HAT)  FHWA, Highway Statistics 2012 X Y {ERK,
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6.2. MIERZOFFIE

90 FARLUE, fERITEAMBIFEIK L THIHTE R o BeMETIEL, MEBUEAFIHTE 5 X
INTT 272D OEFIH OFEF DTN TR Y | ERRBOR OMIRTREIZ 35T D M BUR OB ikt
ML TS, 22T 26 OMEMZEOHFECHONWTEOMELALTEZ 9,

BJF% 15 1%, ERMEOFRZICET 2 FEOTEL T I —L Bt b7 vy =7 hOERER
P EORHEZ R LT b D TH D8, O T Iy NGO EELHIAT L L EF& FEIL. TiHAD
S ALNTITFECKNBERINAZG D Z AL, £e LTEBNMBIEE N— A & LIcESEITK
o DER I m Y=/ b ThY . MIFETHIEICET 2 M2 & ) 2 & OB 12 72 Tk BRI
EEODLDLDOERLTVND, KPEPOEFERMIET 27 MI, JZ2IZ#%% 75, & 2 BRHILX, F
ERHINAIZ Lo THAOM R BEETNEZITO LN TEHHOD, 207 ay =y N MBRINZIELTA]
HE & 92 72O B DO HIE FZ B (public credit assistance) # M E LT 57y =7 FaFRL
T2, L THEMDICYR2% 3 BRI, BUFREIA R < &b REOEARZEZHERL S 2 I< D
BorTere s MERLTND,

X 15 EEHIEHEDHFE(nnovative Finance) (BE&X)

Marketable
Revenue Projects

Section 129 Loans
Revenue Projects
Assistance

Funds Management

Techniques

* Matching Strategies L,
- Flexible Match Traditional Non- GARVEE Bonds
-Tapered Match -
~Toll Credkts — Revenue Projects
- STP Program Mat.ch

» Advance Construction
and Partial Corwersion

HFT) FHWA, Innovative Finance Primer 2004, p.2, Figure 1.1

& FEEOBUFMB &2 X—RA L3257 vv=7 MIBET A EERZEORH PRI, EIEEDO~RY
A b +7 7 = v 7 (advance construction, tapered match, and grant-supported debt service) DiE <,
GARVEE #{£#%(GARVEE-style debt instruments), State Infrastructure Banks (SIB) 72 &3 % %,
BIEEDOYIXIAL b« T 7 =y 7 &3, B FEORIARHCIERE I L D2~y F 7
FEeOMFECE L T, #EMHEGHAZEMT 2 2 & TNBIFRIOFREERLF ¥ vz« Tr— - w3
AV NDOFMMEEZEDDLEDTH D, BIAIE, "M U=A - TPzl FOFELERIZLI D~ Y TF

18 = OIEOMIFEHE DL FH TIEICE T 550k iX. =2 FHWA, Innovative Finance Primer 2004 % 2/ L
7

21

—137—



TEBITONT, RIFEDN D OESW L LI — B XD FT TRIET 2 2 & 2 INBURFIZFE O
Flexible match =°, FHEZMMJFIZ L > THLG L, BICEN D 2 BRI 2 Z & %Jllﬂ(W Zad
¥ % Advance construction (AC) + partial conversion of advance construction(PCAC)7: E 3% 5,

$72. GARVEE BUEH & 1%, FEORNEEESZE OMONMEREE ] O NT, FFkO =) 4
DENVBEEEZEHT 2 2 LA MBUFIZRO DD TH D, ERN L —HONEE IOV CIE L E A
BNOIHND ZENBOLNTIIW b DD, EBRIFIHT 2113 < OFIRBFEL TE e, Ll
1990 FRIZAe D &, WK & 72 D AMEF OFPAIL K72 E0MThodu, INBUFSER L 725 X 9 7l A
E TN,

% L T State Infrastructure Banks & 319, JNBUF2NEXNL « & BT 5 e FAS@IC 33 2 EIEHI O 1 7
FHEREEETHY, RIEFATLRRIC, FEOERER T n Y =7 MRAEZE T2 27 FOR - R

DOHEE I LT, ARSH o — | FERARGE,. £ OO - Hidl - #1570 =7 FOEHIOMER &
W g T Rk x 24 A T OB AR TE D, Z 0 SIBICHEFE KBS OF LML HEHT 5 2 & 23,
INBUFFIZRER D HIvD K 9127 o7z,
WIZ, KOFE 2 BEHOANNERENZLELT 27 r Y =7 ML LHTFIEL LTE, Bk State
Infrastructure Banks Mffl, Section 129 loans, TIFIA Federal credit program %23 &% %,

Section 129 Loans &%, FrEMIEZR>7' 0 v =7 MIxtd 5 EEREESOTEIC, HITHE KA
SOEEFEAFNT 52 L2 MBFICHO LD TH D, Fiz, TIFIA &I, 35%@5& A= R/
DOHEF IR L, BEENRE A ZRET 2 2 & 2@ REAUS. DODICED LD TH D, 5H

MBNE, BECEANRIER EOREEZ LD 2 LR TEX DM, TOREBEIITHHNEINL TV D
_hﬁg@%ﬁiﬁi@%ﬁﬁﬁﬁ{ﬂ%ﬁé & (%% 16). GARVEE B 2 fH 4 2JH72% 33 Ji, SIB 23 34 /1,
TIFTA 23 12/ & 72> T D, T 2 TR LICfLIC S| Bk R ERETESRFE SN TR D | &IHEUF

ITHUIE SRS F DRI R DE TINGDFIEEZEH L TV D

M 16 FHREESFHZDOFTFIEDIMNOEARI

General Obligation or Revenue Bonds 47
GARVEE Bonds 33
Private Activity Bonds (PABs) 6
Build America Bonds (BABs) 25
TIFIA Federal Credit Assistance 12
State Infrastructure Bank (SIB) 34
PPPs 32
Design-Build 45

HiFT) NCSL(2011), Table 8.5 v 15k,

19 FHWA @ 7 = 7 ~— Y(http://www.thwa.dot.gov/ipd/finance/toolsprograms /federal credit assistance
[sibs)) MR
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7. ¥bhiT

T AU OBERBER OB 50N E 2 B2 DR, 5 LICER T &AL, THIHEA
HIFRGG ) 2L > CTESLEN D HEEBREIBIA E-2METH Y . FMBUF L~V OB EIHE H
DUNIFARE & 2o T HEMBUF L~V OFEBLAHENL S HL. & OERBUF N E O 7o R E MRS, EAE
FEREEESDAZE L TN SN2 & TH D,

F210, KRN A T 2A « VAT LAONENA T 2 ARLNHS) TH - ThH, ZOFHE - RKiFFB IO
HEFR - HEFFEERO BFRIIMNBUFCTH Y | %M@mﬁﬁi%%%&ﬁé\%m&ﬁﬁﬁa%gﬁebfm

BULEUR T 5 TERKBORIL. K078 v AT AOHEET 5 72 DI ZHE B4 48 U T BUF OIE R
ﬁ%”z%@%ﬁ“é%@fﬁw %ya%/vfot“/x?Ac‘:Lf%%ﬁEéﬁéf: BRI R 7o M A e | 8L
HBHIRLHTA RT A4 & U THEMMBEDOZHBEAITHAIAA T WD, 7272 L, Z OERAHIEITHE D
BT XM E R/ NRBO O TH Y | ZHETEEROZREKROMBIERZ T AN D X 5 22 TR
EEDDLHLDEEZEZHZENTES, b LT, N - HOTBUFHI D H T & - 2KM0 72 FEHEDFENT &\

IEFEEZITTC, BILNTbOE NI RFLTES,

%312, 1980 FRITBIT DMEENA T = A « VAT ADEHROBEIZIE, ITLSLZ v — ki L 58
T 2RI EGE ISR ST 2N A U A« VAT AEAEFT 272012, 91 FIEN AL LTz, 56 HyED A%
— AT, BHERERESE R T O, VoA c VAT LAOHEETH -7, 91 FEEIZ L ST, X
6#_A%%@x%—A«&%ﬁbko%ﬁﬁf X HEHE B EREBL O EBLOBE IR X B E
F.MLNVOBEESE BTS2 & TINBIFOMICELABEI LIz Wt D, ERZOML~Lofi
KHMBICSZHETH Y | 72 BB EIREBLLS O AR 3 ﬁ&%%%@%f@l%#ﬁ%ﬂtoiﬁﬁ
Th, —BOSHENRRT "ARBRLNDITTTH DN, T 6 OB 2R EFRFFEILS 1% OFRE &
72U,

BEW - B

- Congressional Budget Office (CBO),(1978), Highway Assistance Programs: A Historical Perspective,
(http://www.cbo.gov/sites/default/files/cbofiles/ftpdocs/67xx/doc6722/78-cbo-020.pdf)

- CBO(2010), Public Spending on Transportation and Water Infrastructure; Supplemental Material,
Detailed Data on Infrastructure Spending, by Level of Government and Type of Infrastructure, 1956
to 2009, (https://www.cbo.gov/publication/21902),

- Dilger, R.J., (2011), “Federalism Issues in Surface Transportation Policy: Past and Present,” CRS
Report for Congress, R40431.

+ Edner, S.M., (2011), “Job Access and Reverse Commuting: Lessons from a Decentralized Problem
and Program Delivery System,” [BEIZ[zf7 5], 55 60&E— - —A0F5. pp.345-393. (Beflidh -
R - B RS EHER, pp.27-67)

- Federal Highway Administration(FHWA), Innovative Finance Primer 2004, ( http://www.fhwa.
dot.gov/ipd /pdfs/ finance/ifprimer.pdf).

- FHWA, "Highway History,” (http://www.fhwa.dot.gov/infrastructure/history.cfm).

- FHWA, Highway Statistics Summary To 1995, (http://www.fhwa.dot.gov/ohim/1995/).
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- FHWA, Highway Statistics, % -hi.

- FHWA. Price Trends for Federal-Aid Highway Construction : 1987 Base Fourth Quarter 2006,
(http://www.fhwa.dot.gov/programadmin/pt2006q4.cfm))

- Hammerschlag, R., (2007), “Legislating the Highway Act of 1956: Lessons for Climate Change

Regulation,” Environmental Law & Policy Journal, University of California, Davis, Vol. 31:1,
pp.59-102.

» Intergovernmental Forum on Transportation Finance, (2008), Financing Transportation in the 21st
Century- An Intergovernmental Perspective, National Academy of Public Administration,
Washington, D.C.

- Kirk, R. S., (2011), “The Donor-Donee State Issue in Highway Finance,” CRS Report for Congress,
R41869.

- National Conference of State Legislatures and AASHTO, (2011), Transportation Governance and
Finance : A 50-sTale review of state Legislatures and departments of Transportation,
(http://www.ncsl.org/documents/transportation/FULL-REPORT.pdf)

- U.S. Department of Transportation, 2008 Status of the Nation s Highways, Bridges and Transit:
Conditions and Performance,( http://www.fhwa.dot.gov/policy/2008cpr/pdfs.htm, last modified on
April 5, 2011)

- Williamson, J.,(2012), “Federal Aid to Roads and Highways Since the 18th Century: A Legislative
History,” Congressional Research Service, R42140.

- IEEEREF-(2018) [77 A U B D4 MERIMEL 27 K] AARH L,

- W) IRERER(2010) K E OE R MIRBOR — M8 @ TEHe~— 1, [V 7 7 LA ) ESLE S RKEA
A OSNIEB AR,
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o'
[ GHSSHIE
1-1 D0 (2013) [P X DDODMEREIRY 2T A
1. PXJADON « BB HODTES

A 817 « BENEIE S ZiigOBIRNEHESHENEE
A) UL TOSHESBO—H., NEEOROEES
B) TKRERZHMN] & NNSEHMA] OFEIR 5818 - 527, E810 « (EI%
C) MEBERICAIERINIL—/l. HIEXN"ZADER

@ BFEUE EDBNEEEREIROEE O
A) EFREEDE DFBXIEY - BXTBYIEN0 (FFIC0FHIMEE. EEIREIDER)

2. EFEENTHERDIFE | BAUBERDEF(EEEZEIRB). Childcare)
D B TIT S, PAUNTIEIBH TOIINGE Y 2T AEIRA
A) INBRI\BROEIRIRH IR DS = S BT DB NS H D
T. BINBREIC & B2REHEOHENTEEICIE > T B,
B) Mg/ —2NEUH —E 2D ARSI BRI, ZHEBOY—T v kD
KM CB) LIRS B RE
@ INBAFOFENREER R S B BSOS R
@ I - HWPFDOHEEERE. ZOREDEDBBENDEA
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2-1.

National Network for Conventional

Combination Trucks, 2009

1

on

System

Not on i igl

y System

Other National Highway System

Hi AT : U.S.Department of Transportation, 2013 Status of the Nation’s Highways,
Bridges and Transit: Conditions and Performance, Exhibit 2-13.

System)

2-2 PhBERhSIgIE

20127, #&5

< I O
FEDERAL-AID HIGHWAYS NON-
OWNERSHIP NATIONAL HGHWAY SYSTEM FEDERAL-AID|  TOTAL
INTE RSTATE| OTHER | TOTAL OTHER TOTAL HGHWAYS
S0
Total (Rural and Urban) 47432 | 175514 | 222,946 | 778,928 | 1,001,874 | 3,090,855 | 4,092,730
(1.2) 4.3) (5.4) (19.0) (24.5) (75.5) (100.0)
State Highway Agency 44643 | 151,805 | 196,448 | 363,824 560,272 219,850 780,122
County 7 5,490 5497 | 271,076 276,573 1,517,896 | 1,794,469
Town, Township, Municipal 17 16,501 16,518 | 134,432 150,950 1,168,667 | 1,319,617
Other Jurisdictions 2,663 1,325 3,988 3,800 7,788 50,396 58,184
Federal Agency 102 393 495 5,796 6,291 134,046 140,337

B (%)

Total (Rural and Urban) 100.0 100.0 100.0 100.0 100.0 100.0 100.0
State Highway Agency 941 86.5 88.1 46.7 559 7.1 19.1
County 0.0 3.1 25 34.8 276 49.1 43.8
Town, Township, Municipal 0.0 94 74 17.3 151 37.8 322
Other Jurisdictions 56 0.8 1.8 05 08 1.6 14
Federal Agency 0.2 0.2 0.2 0.7 0.6 43 3.4

HPT) Federal Highway Administration, Highway Statistics 20712, TABLE HM-16&K D ERK.
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lm|

B R AIE £

£<||||

F

TWi

|m]
Iwi
>I-II

—

= {7EPEE

=Federal-Aid

=SE

N~ =Non-

Federal-Aid
OTHER
INTER | FREEWAYS MNOR |  mAJOR MNOR
STATE | AND EXPRESS PRINCIPAL ARTERIAL| COLLECTOR | COLLECTOR LOCAL TOTAL
ways | ARTERIAL
Highway Miles 1) 47432 10864 156,613 243425 934,807  265,778| 2,828,808| 4,092,730
(1.2%) (04%)  (38%) (6.9%)  (13.1%) (6.5%)  (69.1%) (100.0%)
Lane Miles 2188620 70509 4735596 562,691 1090440 532,328 9,657,617 8,606,003
(2.5%) (08%)  (5.5% (6.5%)  (12.7%) (62%)  (65.7%)  (100.0%)
VMT(MILLIONS)1).2)| 730,419 244.204] 659,835 520,100 350,736] 57,548 405,973| 2968815
(24.6%) (8.2%) (222%)] (17.5%)  (11.8%) (19%  (13.7%) (1000%)

H FT) Federal Highway Administration, Highway Statistics 2012, Table HM-220, Table HM-260, Table

VM-202 &Y ERL,
1) 500 &DCEET,

2) VMTT—RI(3, BEEEES AT LAICRESN MBI DN/ DA EHLEBDHEEFIZE D

2-4 XKEDEIRIEECBEEETiRR (Vehicle

.5

w >
w o

(& A« i) i Bl 58 ok
w
o

25
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HFfr) FHWA, Highway Statistics 2012, Chart VMT-421C KY4ERK
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2-5 P X ANORE FREY —E DGR

Delivering Services Measuring Results

Creating/Maintaining to People & for People &
Deciding Levels of Service the System Businesses Businesses
Federal Policies, Federal Publlc Land Multiple Federal Service Level
Guidance & Enabling Agencies Agreements
Legislation Multimodal Statewide W Seate & Local
U.S. Dept. of Planning ystem PETRLIOMO! Governments,
Transportation Construction, Systems Special Districts,
* Highway/Transit Legislation State Governments Equipment & Toll Authorities,
& Regulations (including state « Highway, Transit & Other modes Maintenance State & Local Transit Agencies
& metro planning requirements)) « Needs & Prionities Governments,
* Strategic Plan « Environmental Assessments & State & Local Special Districts, « Mobility of people
« Financing Aporoval of Systems Governments Toll Authorities, & goods
« State Transportation [mprovement Transit Agencies . Safety
Program (STIP) « Highway Systems
IS L N — * Transk Systems ey iy ol * Environmental
= « Local Streets & Roads S‘:“‘ ':"9" Protection
s i = once. «Signals, signs,
;a;za.b""g L OucLs ("":‘c;‘j ':"“ Cleaning, HOV/HOT . (éonqes(;on
O iy lane administration, eduction
Regional Planning Systems Incident management,
State Governments Urban - Metr « DemandResponsive traffic control, toll + Community &
) PO Systems ollects Economic
* State Constitutions STl D) . Ivulelm;:alFov(lh'.es Yr:n\:l :l':lm\ & Develcolment
« Highway/Transit Legislation Sl Rar;o‘: De ~ * Parking Lt * Critical
* Transportation Improvem = m . =
& Regulations Ptailroddy * Environmental Assessments BUS/res cemind Infrastructure
« Transportation Departments « Environmental Assessments & APROYRIOHRiec Aderbe Protection
« Toll Authorities Approval of Systems -Han.eraﬂn.&. -
« Transit Authorities « Fiscally-constrained Plans Other Implementation :’:‘e’::’e:";f 2l * National Defense
« Finanding Rural - Regional Planning Activities oIncident management « Social Equity
(RTPOs) oca IntermodalFacilives
* Contnbutions to STIP State & Loca Parking Lots & garages
*Street parking &
Lo;ail' Policies « Growth Management meter collection
owers - * Plan:
Local Planning 2 Subavton Contd
:w‘l‘;""g:z” Special Municipal, County, Special * Lang/Rightof-way
" Districts, Transit Authorities Acquisition
Authorities * Purchasing
» Comprehensive Community &
Economic Development Plans
* Regular Powers « Capital Improvement Programs (CIPs)
« Discretionary Powers « Capital & Operating Budgets
« Finanding * Transit-Oriented Development
o Skte Plan Review

F k from

ps and

HEFD Intergovernmental Forum on Transportation Finance, Financing Transportation in the 21st
Century: An Intergovernmental Perspective, National Academy of Public Administration, Washington,
D.C.2008, p.3, Figure 2.

-6 SHEUFEPID?
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2-1 [EFROBBERICHIT D898PID
T 2 B RHEES

1

Federal Regional Local Transit
Governments Agencies

Transportation
Planning
Organizations

U.S. Department 51 state Urban 3,034 Counties 640 Urban
of Transportation | departments of 383 Metropolitan Operating Systems
(DOT) transportation Planning 19,431 (600 are public
(onein every Organizations Municipalities agencies)
6 Major federal state + D.C.) (MPOs) (ranging
Land from 1-26 per 16,504 Townships | >2,000 Rural
Management Other state state) Operating Systems
Agencies agencies with 767 Highway
related Rural Special Districts 561 Federally
3 Primary responsibilities 180 Regional recognized Tribal
Environmental Transportation 85 Bridge, Tunnel, | Governments
Protection Planning and Turnpike (eligible for rural
Agencies Organizations Authorities/4 transit grants)
(RTPOs)

H FT) Intergovernmental Forum on Transportation Finance, Financing Transportation in the 21st Century: An
Intergovernmental Perspective, National Academy of Public Administration, Washington, D.C.,2008, p.10, Table 1.

\

2-8 BT VI IICXTT DT HORFS
(in Millions of 2009 dollars)

140,000
e==Federal Spending (Highways)
120,000 State and Local Spending(:E #3# B & %< Highways)
' e=m=Federal Spending (Mass Transit)
State and Local Spending((ZF# B £ FR<. Mass Transit)
100,000
80,000
60,000
I~
40,000 ~
20,000
4_‘—“-_':F> ~

W O N & O 0 O N & O 0 O NN ¥ O 0 O N ¥ O N & O
n © © ©W VW O NN NNDNMNOW O W 0 0 O O O O O o O O O

1956
2000

. HFT) CBO(2010), Public Spending on Transportation and Water Infrastructure, Table W-10, W-11,
W-8, W-12&YHERK
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2-O BIEEIROEALLDER (ZIAASEPI)
J-m-- { |

m Motor-Fuel and Motor-Vehicle Taxes m Tolls

m Property Taxes and Assessments H General Fund Appropriations
B Other Taxes and Fees M Investment Income & Other Receipts

m Bond Issue Proceeds

HFlT : U.S.Department of Transportation, Status of the Nation’s Highways, Bridges and Transit:
Conditions and Performance, 2008 and 2013, Exhibit 6-3, 6-4& Y {ERK

2-10 =3B « I » #8753 DEEZEFIR, 20065

(Billions of Dollars) (Percent)
Federal State Local Total Federal State Local Total
User Charges 321 57.71 3.6 934 922 689 7.6 56.3
Motor-Fuel Taxes 26.8 31.9 14 60.1 77.0] 38.1 29 36.2
Motor-Vehicle Taxes and Fees 52 19.1 0.8 25.2 14.9] 22.8 1.7] 15.2
Tolls 0.00 6.7 14 8.1 0.00 8.0 29 49
Other 2.7 26.00 44.00 72.6 7.8 31.1| 92.4] 43.7
Property Taxes and Assessments 0.00 0.0 8.6 8.6 0.00 0.0 181 5.2
General Fund Appropriations 24 49 19.6 26.8 6.9 59 4121 161
Other Taxes and Fees 0.3 5.0 4.6 9.9 09 6.0 9.7/ 6.0
Investment Income and Other
i 0.0 4.2 53 95 0.00 5.0 111 57
Bond Issue Proceeds 0.0 11.9 59 17.8 0.00 14.2 12.4 10.7
Total Revenues 34.8 83.7 47.6 166.00 100.0/100.0 100.0/100.0
(21.0%)| (50.4%)| (28.7%)| (100.0%)
Funds Drawn From (or Placed in) 16/ -28 -3.8 -50 46 -3.3 -8.00 -3.0
Reserves
Total Expenditures Funded During 36.3 80.9 43.8 161.1 104.3 96.7 92.0 97.0

2006

Hi A7) U.S.Department of Transportation, 2008 Status of the Nation’s Highways,
Bridges and Transit: Conditions and Performance, Exhibit 6-11Z/NZE{&E1E
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2-11

IR < I < DB DBEEZH 20065

(Billions of Dollars) (Percent)
Federal State Local Total Federal State Local Total
Capital Outlay 0.5 59 19.2 78.7 | 22.7 58.9 32.7 489
Funded by Federal Government* | (0.5 32.8 14 346 | 22.7 328 2.4 21.5
Funded by State or Local Govt's 0 26.2 17.9 44 1 0.0 26.2 304 274
Noncapital Expenditures 0.0 0.0 0.0 0.0
Maintenance 0.2 12.6 18.6 31.3 9.1 126 316 194
Highway and Traffic Services 0 4.7 4.4 9.1 0.0 4.7 7.5 5.6
Administration 1.5 7.1 4.6 13.2 68.2 7.1 7.8 8.2
Highway Patrol and Safety 0 7.7 6.8 14.5 0.0 7.7 11.6 9.0
Interest on Debt 0 4.4 2.2 6.6 0.0 4.4 3.7 4.1
Subtotal 1.7 36.5 36.6 74.7 773 36.5 622 464
Total, Current Expenditures 2.2 954 558 153.4 | 100.0 953 949 95.2
Bond Retirement 0 4.6 3 7.6 0.0 4.6 5.1 4.7
Total All Expenditures 2.2 1001 58.8 161.1 | 100.0 100.0 100.0 100.0
Funded by Federal Government | 2.2 32.8 1.4 36.3 | 100.0 32.8 24 22.5
Funded by State Governments’ 0 65.1 15.8  80.9 0.0 650 269 502
Funded by Local Governments’ 0 2.2 41.6 43.8 0.0 2.2 70.7 27.2

HiAT) U.S.Department of Transportation, 2008 Status of the Nation’s Highways, Bridges and

Transit: Conditions and Performance, Exhibit 6-5[ZHINZE(E1E,
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3-1 PXUNDBFeisrHEE DR
1. ERBIE(ER. 80~90%)

2. BeDTIE
@ ERICKDMBEANDENID BT
@ EBEDETOZINIE MBUFFDSDIERICKT LT, EFH
BREDSEEVICIAR U,

3. EIBBIEFTESE Highway Trust Fund) ICXKDEIE
— BIsEIE (1956815%) ETransitE)iE (198281:%

. ZmEeBRANCEDLHRRE (BBSEHR)
- BISABENDORN | TRIRIIEEEMRT: (8 L)

5. pay-as-you-go financing system®i*xH
- EEETEL

3-2 SHIEREEETDINA « SSHOHR
(million of Dollars)

50,000
45,000

40,000 —— EXCISE TAXES . ,—-Mé
\4
35,000 ——EXPENDITURES W

30,000
MOTOR FUEL
25,000 ;

20,000
15,000
10,000
5,000 |
0

[9))]
wn

D A N O~ O
O N NN~~~

-
™~ - M v~ Lo e 2 T @) O e B e 0 O™ T ) T e B 0 B 0 T
a O O O O 0 00 0 0 0 OO OO O O O © © O O
i

HFfr) FHWA, Highway Statistics 2008, Table FE-210 Y4 Rk
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3-3

T 2B B IEH

% T 00 S ADISIEES

(2007, FHWAE#E 71

> $40 billion)

JnyS5L4%4 FHEE B RAt5E
FEEKXTAISL  ($30billion)
National Highway $6111million R IR NHS(1630007 1 )L)ITHRESHL | i BLAF
é&%ﬁ‘%iﬁ% —SFILDEGEREE
\o)
Interstate Maintenance (IM) | $5039million | MEENAD AL AT LOREF - HE PN ECAF
Program
Bridge Program $4320 million JH D EBEAE D B E (Replacement., M BT
rehabilitation. systematic preventive
maintenance)
Surface Transportation $6370million | EEDERHEERICETETOCY | WEATF
Program (STP) Mo MBUAFEH A BF A ZERICFERTE
LEEFRM
Congestion Mitigation and Air | $1721million A BEEERER M - REMIHIIxT
Quality Improvement(CMAQ) %3838 - E 5 B E HE M EIB R A DA
Program
Highway Safety Program $ 1256million BERXEORENKEE | B FF

HFT) Intergovernmental Forum on Transportation Finance(2008). Table 9

FE2 5 ERFMENE T OD S ADISHEEE [ S)

Special Highway Assistance
Programs

Oy 5 L4 FEAE i

Targeted Infrastructure Programs ( $ 7 Billion)

Federal Lands Highway $889million NEHM-EEAR-AOT(T7UoRBHMEOHES-E

Program BRI RHE., fHE. IS TYL T ADER
BEL DA

Other Geographic Locations $ 5356million FINGFT ZEVVvE—-FNUE. TFHU. . Tk,
HFE AR anEERhE, ERN- BN EE
JovOh RBERE. BEEIEEZOTOS I

Specific Purposes and Needs | $280million KEMIBA~DRERIER, 7)) —R—MERDEEE.

370455 L($ 3billion)

EIREEFENOBELIDHIRE. BRAEEORE.
= I\ T A (scenic byway)ii &

ERESRFERBICH T EHEBEREE 2SR
ED=HDA/R—ay  RETEFI—b, 022
T —ANORB—FEIZAIF-HETOS IO,
REHRRMTORESE,

Other Programs

BHMGERRETF A, BEERABO M [
DR, IR, k<G 1Oy TOTSLGE

HAT) Intergovernmental Forum on Transportation Finance(2008). Table 9
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3-4 FEENBEMHEEI0T S ADBDT

MINIMUM
PROGRAM FACTORS WEIGHT STATUTE APPORTIONMENT
. . principal arterial DEHR Y A JLEINEES X T LFRL) 35%
National Highway cinal arterial Gy E By 1o BB S % 1 2 0% IMT OS5 LE
System principal arterialq) £ B85 747 BE A (MBS R 7 LB <) o L oa)n)| NS £] %25
(NHS) EERFIAICEIT 5T —HILIKH 10% BED 12%
I D8 A O TE|>F-principal arterial DE &< 1 )Lk 25%
Interstate BAELTLAMEES R T L DEHTAILE 33-1/3% IMTO5 S s
Maintenance Program lgs:s i sips 27 Ao & 8% £ 1585 33-1/3%[104(6)(4) ';fffg)%ﬁf;ﬁ
E (]
(im) S ) (BT DA FE RS A ~ D5 REE 4R |33-1/3% =
Highway Bridge 1/4%
Replacement and 144(e) (H.E)._zjuoo%)
Rehabilitation Program  |xig#isis o is4E - HI-sto 248 AOER A 100%
EFAHEE R DIRER AL 25%
iurface Transportation FEREHERORENEET R 20% hoap)a)|  1/2%
rogram ERE R BB D E~DBRTIE DR OETE| 35%
Congestion Mitigation
and Air Quality 104(b)(2) 1/2%
Improvement Program |y (Mg & - R L ER NI E S RO AD | 100%
Highway Safety EFRIFEENE R DI E IR AL 33-1/3%
Improvement Program SRR E R O B BB TR A 33-1/3%[104(0)6) 1/2%
SEIRAEENS X T L (NHS)IZHH BT T=E 33-1/3%

3-5 B FEsfHENE DNBNDEIIANR(2013)

EREEFHIRT EKEEHC
ISR E LA BT I E Y E N ey
1000$ B 1000$ 2 |
37,403,144 100.0% MARYLAND 577,910 | 1.5% 78%
3,539,511 9.5% COLORADO 515,683 1.4%|  80%
3,043,299 8.1% ARKANSAS 499,299 | 1.3%| 81%
1,827,171 4.9% CONNECTICUT 484,367 | 1.3% 82%
1,618,737 4.3% ALASKA 483,552 | 1.3% 84%
1,582,285 4.2% OREGON 482,022 | 1.3% 85%
1,371,088 3.7% MISSISSIPPI 466,416 | 1.2% 86%
1,292,662 3.5% IOWA 464,044 | 1.2% 87%
1,245,202 3.3% WEST VIRGINIA 421,447 | 1.1% 88%
1,015,361 2.7% MONTANA 395,678 | 1.1% 90%
NORTH CAROLINA 1,003,929 2.7% KANSAS 364,434 | 1.0% 91%
IRGINIA 981,363 2.6% NEW MEXICO 354,145 | 0.9% 91%
NEW JERSEY 962,879 2.6% NEVADA 350,180 | 0.9% 92%
INDIANA 918,904 2.5% UTAH 310,696 | 0.8% 93%
MISSOURI 912,961 2.4% NEBRASKA 278,745 | 0.7% 94%
ENNESSEE 814,927 2.2% IDAHO 275,832 | 0.7% 95%
ALABAMA 731,655 2.0% SOUTH DAKOTA 271,964 | 0.7% 95%
WISCONSIN 725,623 1.9% WYOMING 247,057 | 0.7%] 96%
ARIZONA 705,594 1.9% NORTH DAKOTA 239,423 | 0.6% 97%
LOUISIANA 676,850 1.8% RHODE ISLAND 210,906 | 0.6% 97%
WASHINGTON 653,761 1.7% 195,724 | 0.5%| 98%
KENTUCKY 640,760 1.7% 178,017 | 0.5% 98%
MINNESOTA 628,849 1.7% DELAWARE 163,132 | 0.4%| 99%
OKLAHOMA 611,619 1.6% HAWAII 163,108 | 0.4%| 99%
SOUTH CAROLINA 605,456 1.6% NEW HAMPSHIRE 159,337 | 0.4%| 100%
MASSACHUSETTS 585,703 1.6% DIST. OF COL. 153,875 | 0.4%| 100%
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25) NORENDCEH TS5
DC.EPSRABEL Bt )b, 2013)

10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000
LA SRY MARAEE

3-6 PAXADERMmEFICRITDEDD
equity * fairnessMEB XT3 (Kirk(2011), p 6)
1. SNDOBEBRBENEIB UL ERBIBIHEEEE

LUL\EEZ., EFBsmilEE U CEBNICED T
B2 & (Donor statesMFER)

2. BISFEZ(CEIUEFaismEE DD
(Donee statesMFR)

* Donor states

— EFEBHEIEEEL D E. EIBFBEHREIBEDTIAAE (VN
* Donee states

— BB HEIEERRID . EIBMBEREIBERDTINDNS N
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3-7 EHEEEFTERN S DENIHEE FEHZN\DZINFRER

1956-20120)

RBEEOL
Alaska 6.40 5.92 6.01 Kansas 1.06 1.02 1.13
Dist. of Col. 4.67 9.95 4.61 Utah 1.05 0.97 1.29
Hawaii 2.49 1.85 2.90 Arkansas 1.04 1.21 1.13
Massachusetts 2.35 1.1 1.39 Oregon 1.03 1.34 1.22
Rhode Island 2.34 2.76 2.48 Michigan 1.01 1.03 0.98
Montana 2.07 2.68 2.50 Ohio 1.00 1.1 1.00
Connecticut 2.07 1.69 1.69 Colorado 1.00 1.03 1.16
North Dakota 2.02 3.06 2.31 Nebraska 0.99 1.03 1.14
South Dakota 1.97 212 2.21 Wisconsin 0.97 1.23 1.08
Idaho 1.77 1.44 1.66 Arizona 0.95 0.98 1.09
Vermont 1.63 4.95 2.44 Louisiana 0.93 1.16 1.27
West Virginia 1.63 1.88 2.00 Missouri 0.91 1.17 1.05
Wyoming 1.59 1.83 1.76 North Carolina 0.90 1.00 0.97
Delaware 1.51 1.99 1.74 Florida 0.88 1.06 1.01
Maryland 1.45 1.05 1.23 Mississippi 0.88 1.04 1.16
New York 1.33 1.26 1.29 Tennessee 0.88 1.02 1.03
Pennsylvania 1.32 1.19 1.24 Oklahoma 0.86 1.08 1.01
Maine 1.31 1.08 1.15 Alabama 0.86 1.09 1.15
New Hampshire 1.31 1.18 1.30 Texas 0.85 0.89 0.94
Minnesota 1.27 1.03 1.22 Washington 0.85 1.19 1.33
lowa 1.16 1.06 1.13 Indiana 0.84 1.01 0.96
lllinois 1.13 1.09 1.1 Kentucky 0.81 1.07 1.08
New Jersey 1.13 1.13 1.03 Georgia 0.81 1.06 0.99
New Mexico 1.10 1.14 1.30 Virginia 0.80 1.08 1.1
California 1.08 1.24 1.05 South Carolina 0.56 0.94 0.97
Nevada 1.06 1.34 1.31 Total 1.08 1.16 1.15

H ) FHWA, Highway statistics, TABLE FE-221, &R EYERL

) equity programs

« Dl EB ZONTEIBSNISER BTSN —
ESIS (rate of return) C55 UL B FRBES B E R
Z. MBEDZIT EDEHICERFTSNIZTOT S A

« {5) Equity Bonus Program (EB)

« 19825 U, BA

« XFederal-Aid Highway Programi3. rate-of-
returnEEEZEEITIE—DERTOT S A,
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3-8 MR BNESTE
(State Transportation Improvement Plan)

1. YT FOEFBIRA

2. @I\ D T 1 mmEEDERICHIZO,
MRS (C 1B STlIE . Z 5 7E

3. Mz « BROBAD

4. FHWACFTAIC KD (BXE=hEAE)

V @B ERDESE
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4-1 @EF/N\AD 1 1 #HB)E DElGR

1. 5K

— EFBUFICIYSTSNITERSIEERICEEN DMER
@ TEREE CHNEERICRNDHER
@ TEHEHIEICEEN B EmDIER

2. 20td#c¥ga
— The Federal-Aid Road Act of 1916, The
Federal Highway Act of 1921

@ N1 DT+ BEREMDEBENEEELAR CTHIMBUTIC
XY UC. @FBEDEEZE U CRESI D DL

HIBR
@ %)X?ﬁﬂﬂ EDNCEDLErn (@E. A0, BEILER

@ MRNOESFIRICEHET DN\ DG DR

4-2 MWENA DT A I AT HDIEE

1. Federal-Aid Highway Act of 1944

40000V - JLDNational System of Interstate
HighwaysZ18E (MNDEs3EnH[EITEICK o TGERE)

2. Federal-aid Highway Act of 1956

@ 41000V 1 JLDNational System of Interstate and
Defense HighwaysMDBEE(C[@IT T, MR\ D1 I
Xi L C24.8 billion FILE13FEDDRERERICHICDTEE
[RE LTS (EFNETIEE2EC EDFE)

@ [TEPBERKIONR@EEER] KEHBEDOBEDIE] DT
HDEF BT

Q@ BREULT, BansmRl, Eg%lﬁﬁ DA VIS ENDERFR
;Jf‘ém) J'I‘|B’*/\'(UI'1’E L_O)é'ﬁil‘:lj'géfl% BREL

@ NA DA EEERDRIE
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%ﬁf— C£UFFH/|\\

3. 1960-70%F\
@ &BHICXT T DHEEE
@ BOWMIEECRET DMEIEDRIER. resurfacing °

restoration ¢ rehabilitation (3R) * reconstruction

SENDMBIEDEE
@ IREBRRHIDRIE

@ Highway Performance Monitoring System (HPMS)
DEIF

4. 8O U—FVEERS
D BUERRTEICR T D91
2 RRILPIDSINBE. HIBANZXLADIER

4-3 NRAL TIERNAL DT A ]

1. 8OFH
MER/NA D T A DFTRME DL P, EHEWHEEDEFER
FZDBIRFY

BB IR ORI  vs fFi « ILFT
|

2. Intermodal Surface Transportation Efficiency Act
(ISTEA) of 1991

@ National Highway System (NHS) 150,000 1 JLODi&E

o JU—FOER M - HHBFEEHE LU GER, National Highway
System Designation Act of 1995 T353R,

ANt rj 1 EQ%C%BFEEZELFQ%@H%/E]\
ML AJLDETEIDIEIE L AL (MPO) D5t BIERRDEFHE

EFHDAA RS+ YV (RERHL, LBXIR, RBLE. HRSNFH)
DIEm

®»OO
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3. ISTEABRDERILA

@ 1998 : Transportation Equity Act for the
21st Century, (TEA-21)

@ 2005 : Safe, Accountable, Flexible, Efficient
Transportation Equity Act: A Legacy for Users
(SAFETEA-LU)

@ The 2012 surface transportation
reauthorization act, the Moving Ahead for
Progress in the 21st Century Act (MAP-21;
PL 112-141),

4-4 R THEENA ™ T+ | BROTFHRS

1. BRRERICET D8R8
@ Donor-Donee State Issue : fEIEDED A
Q BAREEE
@ 2OV O-)U

2. BERIEBGBRICHITSHEZSIIDIRE « 5216

8. NIDA—NIR  R=ADT SV =_ID
BREmON. ARFHDODRIE - @LE
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4-5 EITIRICE I DEleE

E ISt EER I DIBSHIRIL

@ BEBEEZDIBN0
A ADIEN. BEEIEEDIEN
>E%L§@ﬁm 1 Y ISDERL—HERIEE

@ BIEMRTHROEIRZEEDDET
SENETYY ST INENS-=F
A RBIHIE O EF=SBBIENIC DN 5T

B EBEFREBARADLSR. 1Y I LU=>KRINOREIMHE
DIETR

C) BBEDREDE ESFHUETR
|
— R =T D 5B FRISFTDIEA 20085 M=
NABFRHRONE, BRBEOHFEDREF

&) BEERIA DR

Composite index; 1987 Base (1987=100)

HiFfr) FHWA, Price Trends for Federal-Aid Highway Construction :1987 Base Fourth
Quarter 2006, &Y YERK
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3

DIE MRS DHEFS

Motor Gasoline Price Estimates,
(United States, Prices in Dollars per Million Btu)

><1ﬂﬁ’|“§l [F.EH-NDBEBERMREST

10 +

1970 72 74 76 78 80 82 84 86 88 90 92 94 96 98 2000 02 04 06 08 10 12

HFfr) U.S. Energy Information Administration (EIA), State Energy Price and Expenditure Estimates 1970 Through
2012, June 2014, Table ET1

4-6 @iﬁﬂlﬁ@h*ﬂﬁ?%@- 1%

\

(CENTS PER GALLON

GASOLINE GASOHOL DIESEL FUEL SPECIAL FUEL
July 1, 1956 3¢ 3¢ 3¢
October 1, 1959 4¢ 4¢ 4¢
January 1, 1966 U U U
November 10, 1978 4¢ 4¢ 4¢
January 1, 1979 4¢ (Gasolinet % B) | 4¢
January 7, 1983 ) | U
April 1, 1983 9¢ 4¢ 9¢ 4¢
August 1, 1984 U U 15¢ U
January 1, 1985 ) 3¢ | U
January 1, 1987 9.1¢ 3.1¢ 15.1¢ U
December 1, 1990 14.1¢ 8.7¢ & 8.1¢ 20.1¢ 14¢
January 1, 1993 | 8.7 & 8.1¢ | U
October 1, 1993 (16) 18.4¢ 13¢ & 12.4¢ 24.4¢ 18.3¢
January 1, 1996 18.3¢ 12.9¢ 24.3¢ 18.3¢
October 1, 1997 18.4¢ 13.0¢ 24.4¢ 13.6¢
January 1, 2001 | 13.1¢ | U
January 1, 2003 | 13.2¢ | U
January 1, 2005 | 18.4¢ | U
Termination (20) October 1, 2016
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4-9 |nnovative Finance (4

Marketable
Revenue Projects

State Infrastructure Section 129 Loans
Banks

Revenue Projects
Requiring Credit
Assistance

Traditional Non-
Revenue Projects

Funds Management

Techniques

« Metching Strategs e

i FlniblnegMudtw GARVEE Bonds
-Tapered Mat.ch

-Toll Credts

- STP Program Mstch
* Advance Construction

and Partial Corwersion

B FHWA, Innovative Finance Primer 2004, p.2, Figure 1.1

4-10 Innovative FinanceD W OFIAIR;

General Obligation or Revenue

Bonds 47
GARVEE Bonds 33
Private Activity Bonds (PABs) 6
Build America Bonds (BABs) 25
TIFIA Federal Credit Assistance 12
State Infrastructure Bank (SIB) 34
PPPs 32
Design-Build 45

EHPH NCSL(2011). Figure8 XDERX
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