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Abstract

Researches on climate change mainly focus on detecting whether climate is actually changing, and
if so, attributing what causes climate change. To accomplish these goals, simulation experiments have
been conducted with climate models constructed based on physical laws. On the other hand, due to the
fact that observational data of climate variables are in general recorded in the time horizon, statistical
methods such as time series models have attracted much attention in recent years. In particular, as
mentioned in the IPCC fifth assessment report, techniques having developed within economic time series
analyses are used for assessing a causal relationship between external drivers of climate and observed
climate change This new area of economic time series analysis, called climate econometrics, is a main
focus of the current manuscript. We first review the literature to show the connection between physical
and statistical models of climate. We then sort out previous researches on the statistical characteristics
of observational data of climate variables. we also investigate non-stationarity of major climate variables,
on which co-integration and error correction models are built. Finally, we discuss importance of using

time series models in climate research.
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SMEZEENZBET 2% IE. KJIEDREFH L TWE00E S OB (detection) &, ZHL T\ 5 & fl X
NG EICZ OERZRE (attribution) 3§25 Z &AW ELREMR LD, TDRHDFEL LT, BFAKE Y
(thermo-fluid dynamics) X #1% (thermo-dynamics) 7% & OYIEEANC HD < oy HREAMR & U TRE X
NDRMEETNVOHEL, KUEETNMZELEY Iab—Ya VERPES K EROMEZ ST &7z (Gregory
et al., 2007), K[URETNIZLEY I ab—2a VERTIE, ETNVOAAAMNIRS EFEND 72012 HIHKERIZA]
WUEIZIRAFS 2, TDRD, YIab—Ya YFERIZED SO TIE, 822 0ED» S BBDO N A2 FHEX
', TOFEHERD LT Y TVERMTbNG,

—H. JEZEHOERRFEICEL T, KEETLOY I ab—Y a VERIKFELZRWREEFIHI NS X5
1272 T&E 72 (IPCC, 2013), BT — X3 —MICRERSIE LTk N d Z e h o, RHTESE, RRAISHD
FHEZIGH U TRBEEBE OBREEZRET 5. KUBEHERFTE (climate econometrics) & IFFIZH 5~ AHI
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2Tl MEFET IV L OEHEEIZBIL T, Estrada et al. (2013), Kaufmann et al. (2013). Pretis (2019)
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Co = F  f(T) (1)
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W, f(T) = eoT* \ZHREIRE KT T 2HREH S OB TH B, 72720, . o 1T TR O
Re a7 T 7y V=RILYIVERTH S,
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2 KE[ZAE L7z 2-3 28—k XA ¥ b EBM &,
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dys || o 2 T N 1 2 el 2 (T — Th) (2)
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LEIE T, £ F bAGEEANEEEAGSANEEEREN, ZOLE (3) DT A—KE OLS 2
Lo THET DL, RENTDOEIFEIFENDFHENFEL, NITRXA XDt BERE, HatHRGIHE % IE L
XATED T EMTER 212DV TIR, Ty & F, PHEEK ML Y RED TERTHY, 7D, TOhLY
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fiiir s & 512 Gay-Garcia et al. (2009). Kaufmann et al. (2010) 5D & 5 12K T 28R RE I N TV S,
(3) oML U 72 REFEWZRBZE L U T, Estrada et al. (2013) ¥ Kaufmann et al. (2013) 2% %, Estrada
et al. (2013) (%, 1880 A5 2010 - £ TOHERT — & % HWT, MR ERE & B RHIICBE T 2 0 %217 -
Too HAIARMUE DRER, Sk 2 PG E NS Z L 2R L2 BT, ThoDHEN L Y F2IEL Twa 2 a
7% Bierens (2000) OFEIZ & DME I N7z, M OFER, HERNR A X B s shi] 1 A3 R H L D2
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2z LT, Kaufmann et al. (2013) (&, HUSRMREICHARDAE L 2 HAMAZH S 229 5720, 1850
S 2000 F X TOHERT — 22V, Bl NBEREDD &, 2hE AOGCM 124 TEO TER I vk
EIEROMRMEEEIZDWT (3) 2RI LA & T o7z, BARREDFEE, Estrada et al. (2013) & H7Z4
D, &2 TR, FE3PEEIEINS L LT, (3) ZHFOBEBRO R THEHA -
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SRl O BRI @ BR» S O — R E £ L TWT, p (ZLEBFRN R B b 7z Bzt 0 2 e B
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9.3 28— kA Y | EBM (ZAH6T B33HE FLIE. Pretis (2019) 23EMICMAI L T3, Z07RDICET.
(2) TRl END 2-a 28— A EBM (2, FHHEFEEFETH %S Ornstein-Uhlenbeck &% dv ZE AL
T, KUBEDHES EXBIGRAE DOHE © LD A A TZHERMD TR (5) ITHSHZ 5,

dY = Y dt + dv (5)
2EL. Y. IL o BEZhZEh

1

/ ’ Cm gm

Y:[Tm Td F],H:aﬁ,a: 0 roF
0

B = [ 1)\ —01 (1) }
THH, IME (3x3) DT> 20114l dv=DdW. D & DD’ MEEERG L5 (3 x 3) D/XTA—X
1781, W X3 770 Vil e £7,

(5) ZMFHET N E UTBIMIT — X2 X > THNT 572012, HRREOE TIVICE SR 208N H 50,
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BEHWS Z 2IETER\W, £ I T Pretis (2019) &, Kessler and Rahbek (2004) 12 & 2 #E M 5 FFEA D K
RERLEAIZ AL T, (6) 287z,

0

AYt = PYt—l + un (6)

727U, P =exp(ll) - I = &B ThH5, THRBIEK exp(IT) & exp(Il) = Y50, LII" %7z L,
a=a(Ba) ! exp(Ba)-I| THd, ZDrE, (6)F~7 MVECHRET IV (VECM) & U CHEEHE
THY., a FLEERV—IIZERDONZRICE L OLEBRICR 5 3# X 2 RIFBHEHTH. B IZEKHD
B2 eBRe £ HMMMTIITH D, £z, BELE n, 137 0. DEEEDBITH S DL ERIEHNHIZH D,

ZorE. (5) & (6) DFEMMEE. (6) IZBWT &, BIZBELTAIXA=&{l#Z2»F 5T & THRILT %,
VECM QHEER, /35 A — X OMEF R RFIDHIZBE W THELZ I TH Y (Juselius, 2006). Th%
BATLZ L THHIT— 22 HOTEEETVDNT A= XEEPRER EDFTARTH S, & 5i2, K
WL & BURBREI I DD 7 « — NNy ZBfRIE, BETREID 2 NEZRE UTRS Z2Ii2& b, ETIUCED A
VIENTEDLILHRIN, THIE. K[UBZFDRFTEB OB Z @ U 7R B RA A OZAD,
SIEHIN T 5 Z L DRI N T WS (Dell et al., 2014; Hsiang, 2016; Pretis, 2017) 226 TH b, ZDZ
5. EROMEHIREIC KD E, VECM OFAAT, BFE TN ELKEE TV EFE TR Z L AVRIB X
Nl £z, FERIIDH OPERA TRIELE) 2 %59 5356, Perron and Yabu (2009) X Castle et al. (2015)
72 & DEBOKEEZEAL % IS 5 FEEHWSD Z & T, BURNT AR EDRIELEF D EFTE ARETH 5,

3ET AT —4% OMETHRFEDEIR W

RERAIAT DFERLAIZ BV T, 2 HiCRiR U7z & 5 ICE A HENAR 2 FF D E DN & 0l S B 9 Fik
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SURZEBD AR 2 R 72 06, B O Granger RERMEOHUE (Granger, 1969) . fEEH b L > Fodt
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AgEZR Granger R MEDME (Toda and Yamamoto, 1995) . D OPATO R TThN 5,
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DEBIAP b L v FIHE W o R HIZHE R & e U WHIARME TH 5, —/5 T, Kim and Perron
(2009) D & S ITHEE T MG 2L 2 E U 72 AIRME B FE L T 5, BARMUE THW S N5 E T L O
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