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Tlet S5 £2 FE 55 MR B BR(0,.<0), TIF AT () 37
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(15) Xy =XYn,+XXB,+Xe, = XZ5,+Xe,

25 (OLS: Ordinary Least Square Method)oll 2JdF FHX]7} Oéx]-% A
(consistent estimator)7} = 7] 9| A= AWEHFL} QA}go] MR HHol 7} o]
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TZAFEZY] A TE5HTe) A9 e 2 ggyd SH3S 58 2 IFREE
ore = lu= Aolth 3 = S5 JHA(P) o] dE ddehs A gEAdS T
e s Y| o33 2o

opP,  Eh,
oEth, P,

Bh/P, Fe SAFCIRRE SHAS 317 X S5 7H(p)dl diE g

& A an)Q BYE Fhor/omn)S UA Faof @b ole 2l(1)~2](12)9] oY
WANES S5 714 WA ol tiYdste] ok WA 2 (the reduced form equation)
2 WE T, 0 HoHY WANS 9EAS 2AHTA S AUNs oAk dee
AV ()02 ArEEH 1 s 78 ¢ Aok wEA] S55 7HA 9] deks A
F BEAe ted 2o, UnA geAdL vixizbA] Ho s 7 4 Sl

aPt Eht _ Qo pyen Eht
6Eht Pt 1- Qg (afl +ae:1;1 +aef,(:1 ) Pt
£ A7 U] M @ 1 5 A 7159 WS go] Brke A o8,
et e Y] BEAE =28 &
8Pt Eht a2afuell Eth‘t
dELh, b, l—ay—ayay —ay (afl t o, T +af3aa11 +04f404H1 +af5ab1) b,

FANE ok Asto] FAGTe] ool A HSHUY] W) FAFAE 9%
749 VPO Fo] 355 AF JBEAL AAE Ak B ATlAE $54
ARl tg FAR] ARAL Gl I LS FAFLA olekE AT v}

AR FAG7 B FHAE P £Esel Bk 53 oUA 5y 2 o
wo] AAE 200798 71EOR A - F B N £ - MwFOZA G 7]
3 Atole) 4% AEe WalFelE AW 4 UEE Stk 14 B o - F S0
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E 1. 2 WSSl ofE ofsie MM U 2HRI) BN SEx|
L. an | 7 | s s 2 % o
F Fuel, | EX, Flc,
g 7] | 20074 oA - 0079 | 0009 | -0.017 0.997 | -0.017 | -0.005
o er& (short- | 20074 °]¥ - | 0181 | 0022 | -0.052 0.997 | -0.050 | -0.018
Ak term) 7 <+ #® - | 0253 | 0024 | -0.057 1.008 | -0.081 | -0.021
(ethy) A 7 | 20074 ol - 0186 | 0043 | -0.042 0997 | -0.069 | -0.012
ek (long— | 20074 o] % - | 0425 | 0105 | -0.130 0.997 | -0.208 | -0.041
term) H < # - 0592 | 0113 | -0.144 1.008 | -0.336 | -0.050

o 7] | 2007 ol 0930 | 0.166 | -0.142 | -0.031 0.926 | -0.031 | -0.009
(short— | 2007 o] | 0615 | 0250 | -0.231 | -0.063 0613 | -0.061 | -0.021
E'L(lej;]- term) H < # 0256 | 0145 | -0.104 | -0.029 0.258 | -0.041 | -0.011
EPadt A A7) | 20074 ol 0930 | 0265 | 0042 | -0.076 0.926 | -0.133 | -0.039
o (long- | 2007:d o]% | 0615| 0400 | 0.069 | -0.154 0613 | -0.264 | -0.092
term) H = # 0256 | 0232 | 0031 | -0.071 0.258 | -0.178 | -0.046
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2008\ 187] olere AakEe 20079 477100 Bl&] & 5% 73 o)) 2 A
NME oerg A L A7 5% HEHS u), Ha} 1 XUS e 7E A=
FRE 55 AF Y 4 HEEL og A Wsls)] 7teA A7) 2 S 3 Wils

E 2. OlEts YM I IMFIF 5% Bt Al 2 Bio] SENY Bigt

@9 %

T2 | w5 | 2000 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | Wt | Aepas
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olete s, 000 | 000 | 017] 027 | 030 | 030 | 02| o020 04| 0307
warey [T &A | 00| 075 062] 064] 06| 06| 064 064 06|  1310)
(any | T F | oo | om | oss | 083 | 084 ] 088 | 09| 0% | 088 | A% g2
506 | [ Fuel, | 249 | 500 500 500 500 500 500 500 500 -
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ety | o 2| OI7 |00 0% [ 008 [ 010 | 011 [ 012 | 013 | 005 -
F, | 024 | 044 | 05 | 061 | 066 | 069 | 073 | -076 | 059 | -13922)
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1109 A-d= &4 A3t FFolth vp7A 2 A58 S+ 25 2008/09
257] &4 89 7,180 Ao A 2012/139 487] 109 6,5247 A= ok 222%
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S&5 FHAIF(S)

S, =610.5916 +284.3837P,_, +0.50664125, _, —28.51481 P, +901.96415P, + 37.44942¢
(1.32) (2.92) (5.10) (-3.51) (3.94) (3.79)
+4282.906.D, +2672.709.0, +1222.3010,
(534 (526)  (4.39)
R?=09789  RMSE = 529.6577  F-value = 410.58 P = 0.0000

NES S5 FRFF(E)

F, =—218.6584 — 107.3132P, +0.8447253 P,""'+0.0219263 C4, 4 0.0092572 H, +0.0020462 B,

(-1.06) (-6.42) (3.85) (1.17) (2.34) (2.90)
+1265.157D, +695.7605.0, +286.1183 D,

(47.22) (20.27) (9.65)
R?=0.9842 RMSE = 68.59004 F-value = 416.32 P = 0.0000

7VE A S (CA, H, B)

CA, =1750.8— 120.1708 P, _, +4.699784 P/ +0.7594457 CA,_, — 0.0604089 CA, _, + 3.824456¢

(1.63)  (-2.99) (1.95) (7.40) (-0.62) (0.93)
+1022.346 D, +1534.691.D, + 436.8363 0,
(9.58) (11.37) (2.96)

R?*=09113 RMSE = 267.0757 F-value = 87.56 P = 0.0000

H, =—179.4468 — 56.68337F,_, +13.09199 P""*+1.790204 H, _, — 0.7908406 H, _,

(-0.08) (-0.85) (2.30) (25.58) (9.98)
—1941.345D, — 2376.832.D, — 471.6957 D,
(-11.98) (-16.56) (:3.11)

R?=0.9851 RMSE = 388.8911 F-value = 552.07 P = 0.0000

B, = 32803.26 —2090.226 P, _, +0.355327 P4 +0.8104559 B, _, —0.04437 B, _, +225.0992t

(2.67)  (-3.49) 2.91) (6.36) (-0.35) (2.49)
—9144.529 D, +6247.914D, + 3564.253 D,
(-6.69) (3.15) (2.58)

R*=0.9669 RMSE = 3500.136 F-value = 200.19 P = 0.0000

F1: ()] e tvalueE 2]u|gt. RMSE = root mean squared error
F2: Fvaluew 54 529 A4 F94 34 SAFL.
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Pl =723.5815 —0.0043254 C°“/ +0.6081066 Pr*"*+0.355327 P""" — 6.032363 USGDP,

(3.78) (-0.87) (4.59) (1.65) (-5.58)
+4.854369t — 15.26916 D, +4.266798 D, +3.299599 D,
(6.33) (-3.58) (1.00) 0.77)

R*=0.6459 RMSE = 11.76119 F-value = 13.38 P = 0.0000

PPt = 4547736 — 0.0031685 CP"*+0.2691783 P/ +0.1330589 P +0.641747 PP — 0.2017541

(1.05) (-1.50) 4.67) (1.40) (6.87) (-2.41)
+4.414831D, — 7.584728 D, — 6.29583 D,
@.11) (-3.42) (-3.10)
R?=08735 RMSE = 5.832288 F-value = 5143 P = 0.0000

Plroter = 49.72227 — 0.0029992 O 1"+ 0.2156484 P/ 4 0.6654497 P+ 0.3409219¢

Q21) (2.8 @.73) (9.84) (1.74)
+3.653165.D, — 6.475861.D, — 2.966268 D,
2.25) (-3.81) (-1.79)

R*=0.7128 RMSE = 5.258 F-value = 26.87 P = 0.0000

S55 £E FLUFEY)

EX, =1007.957 — 35.84248 P, — 3.3883948 Dollar, — 0.0266589 W] +-0.4321917EX, _, +0.74554 WCU,
(4.85) (-3.64) (-4.18) (-3.43) (4.76) (3.23)
R*=0.5068 RMSE = 54.79626 F-value = 20.90 P = 0.0000

ARE 955 $ATE(Fuel)

Fuel, = 5.746125 +0.0454588 Eth, — 7.246512.D, — 8.36079.D, — 3.970233.D),
(3.66)  (321.79) (-401)  (-4.67) (-2.20)
R®=09995 RMSE = 5254236  F-value = 25872.03 P = 0.0000

o g AL (AR

Fth, =— 473.282 — 420.9903 P9 + 130.4781 P+ 1410.25 RFS, + 8696.357 HR6 +111.0463t
(-1.37) (-5.33) (11.91) (3.30) (13.57) (7.11)

R?=0.9635 RMSE = 993.809 F-value = 308.07 P = 0.0000
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718t S5 FATF(Ee)
Fic, = 225.0452 — 7.433646 P, +0.5026879 Pop, — 26.60484.D, — 40.26172.D, +13.63858 D,
(10.96) (-8.53) (6.98) (-12.48) (-18.94) (6.33)

R*=0.9352 RMSE = 5.95602 F-value = 165.79 P = 0.0000

HE 55 HARER)

P, =—0.7330218 —0.00024855, +0.0011262 (7}, + EX, + Fuel, + Etc,) +0.7588169 P, _,

-1.77) (-2.49) (3.47) (13.60)
+0.466868.D; +0.6066301 D, +0.4067099.D,
(0.86) (1.67) (1.89)

R?*=08121 RMSE = 0.4003243 F-value = 40.27 P = 0.0000
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‘09 '10 11 '12 09 | 10 | 11 | 12
Pt $/barrel 62.0 64.8 66.3 674 | -379| 135| 45| 24
P | $/million BTU 71.8 75.0 76.8 780 | -216| 17| 06| 21
USGDP|  2007=100 1206 | 1239 | 1276| 1313 | 05| 27| 30| 29
Pop, millions 3071 | 3099 | 3127 | 3155 09 09| 09| 09
Dollar, 1997-100 97.9 985 99.2 99.9 07 07| 07| 07
Ol | million pounds | 26817.7 | 262009 | 25650.7 | 250094 | -10| -23| -21| -25
CP* | million pounds | 18892.2 | 186089 | 18069.2 | 18033.1 07| -15| -29| -02
clre'er | million pounds | 297015 | 29553.0 | 293756 | 299044 | 08 | 05| -06 1.8
P $/ton 2570 | 2520 | 2495 2481 | 88| -19| -10| -06
plect cent/pound 2175|2191 | 2306 | 2396 38| 07| 52| 39
prt cent/pound 1166 | 1240 | 1354 | 1398 421 63| 92| 33
proter cents/LB 716 742 772 784 59| 37| 40| 15
WCU; | million bushels | 5259 | 5327 | 5391 | 5450 15 13| 12| 11
W, | million bushels | 230664 | 235584 | 24060.8 | 245739 | 21% | 21| 21| 21
19 BE 7H4 ARE 20054 71E AA7HA.



