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AETIE, WEEMICBET 537 A =2 OfEEEE
SCFHFAERBRIAGRE SEC, mBUSEHER O v v
7Y U SREORAE TR & L THEE T D, 2072
OIZET, SHEEDOFNAZ RS, £ LT, AfEEc

MWD HBHEEDRREBLE LT D A THMEHEET 5.

(1) AFHEEDFIE

AHICIE, WS EHNCBT 5 /37 A — X0 DHEERFE
% SRR ERI G S BT, KERBEROR E25
i CRT HEEART . ZOLX, H4EDOLEY,
0 O SHEEIZIE PPMLIOZ VN, Sy E 21 2-way
clustering®¥ % HIV 5 Z & TX;; D B4 He0HH B S 7
HeE LT 5. £, HEERAT Sandersd & [FIERIZ, HEE
BOWUTIERMEZE L, HEE RO D43Ai % R T
FRT 5. &I, TONMNMLOREME %
RQMC"IIZ X0 ZEfii 2% = & T, HEERAZE% AR
FERAGHE ST 2 DITEETR, FHR T — A & ZhsRIC A
T 5. ZOHEZLY, i HICBET 53T A—X
0 DHEERAFAT X D R dehh 2 o S w7= N A AZeql
OE (e, NOTBDOREER) 2175,

SAHEEDTTED, TR EBY Tho:

STEP1 : Q0D HEE &yt

® PPMLICEVDRTA—HOEHIEL, 2445,
® (T, 2-way clustering (=& ¥ 3Var(9) 4

5.
STEP2 :  HEERRAZD /3T RE
o HEERGEAMNTIERDIEIC & W KRBT %:
f|data ~ (9, V’Er(é)).

BIBELAGEEMARRS - AR (BHAKRBR)

Z Z°C, datald PPMLHEEIZHW BT — %
(time;;, X;;) , NIXEHSHTHS.
STEP3 : W DAL
® b=1,..,BITOWT, STEP2 D53 Fin 5 RQMC
2L 0D AT 5.
STEP4 :  £50®) O AR FBR D Eifi
o OWIEFANT, FEHERIE & SR Ol
sfa ) (ale)” wee 5.
o JLUEMMpIRIENTET —Z [ L s k5 Ry )
TL—vaTT AT 4 kD a eSS,
o PorT, wxpmmdln) i s
BAEE L CAOAZALY 25T 5.

STEPS : /A
B
o (AL} v s o R 2 B B
1
Pr(AL; < 0) ~ = 1@$”<@. 31)
52
ZIT, HISRERE Y SEoE X 1, £ T
WEX0%& L DIEREETHS.

(2) HEREEZTELT H-ODHEIEEDLLE

ARETCIIBHEE DIE N FEAEIRZEIZ 5. 2 5 A%
BT D72DIT, JATHZE PIcliiy, S 1TEICRLE
PPML (FHEE) DFEFRAT LT, D HHEEREIC
FEO S ERGAZE A T 5. BAREOITIE, (A) 8L
SCHTHUEIE S R — & A7 Tiid,  B)BURIF OMSTIEAR
TET D RNESHUTETAT 5 White B, (C)ZAEPEHINOFHES
SR AE AT D 1-way clustering (EpERN) |, (D) 7
AN OFEIBRIC R H 2 AT 5 1-way clustering (752
), (B)FFS5E 1ENC bR LI AERERN - FFEHIN O
5 DFABRPE AT 5 2-way clustering 25 L,
T2\ THHR LT,

£2 L0, FEUERET iid, White B, 1-way clustering
(FFEiHl) , l-wayclustering (A=7EHN) , 2-way clustering ™D
NEIZ KR ZVER & 7o o7z, iid. & White BLOZENE, AT
(IEHBE) DOIUEEHERF LTc F ERNBOAETFARLT
AR 5 Z L 2B L, g7 n—7—
BT HAfREME L AT TH H. I HIL,
White ! & 1-way clustering (AEpEHN,/FEEH) 35 TN 2-way
clustering D7E1%, AEpEM (F7-ITFEM) 2G4 28]
BRI DOREZEFRE AT LT A IR N5 2
LEREWL, 7T AZNTHENH L et LA/ T
b5b.

PLEMNS, AWFFEOHIRE 7 v —0 7 —% TII Bk
BIOEM (FFEH) OV T AXNITAZEMRER S 5
ZEITRIBEIND T, SHHEEIZ 2-way clustering % i
M35 2 &1, HEERRZEDWMY Nl A BE T 2 B T2y
EEZD.
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7k 0 R zfE
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(B) White 7! 1241102 -1.12X10?
(O l-way (PEPEME) 1392 2062X107  675X10
(D) 1-way (F5ZHh) 1922X10%  -724X10
(E) 2-way 2521X102  -552X10
() DMHEERR

BRI HIEZ TSNS v 7Y o 7 s &
DRBOAHETE OFERI T F LRI IHRET 5.

7. HHYIC

AMFFECIE, Sugimoto et al¥% T,  EHIASERRRER
DIy 7Y T B THIXETR OREF A KI5
R D5y, WERAEL GRS E LT LTt LTHE
TETHNHSHA TR LTz, S5, DdEE TIZAAR
OHRM 7 v —7— % %\, iid, White %, I-way
clustering, 2-way clustering DT L D FEAERE = K& <
LD DT LamRL, SrHHEEDREER TR
P 52 D5BORE S M L. AT, KEUR
IRIBE R AR S FT 572012, 7V 7L
RQMC #E A U TR OFA TRl REM: 2 =60 5 et %
IRLTz. AHBOMEE LT, HEERAEUSO R HEFEME

(eg, MIEREZE, BT NMIGE, #EIM) BRI
EAOIE T Hib.

HiEE - ADIED, [E @ E RS DERECR
DB DA _EIZE S D HRFER%E « Adsg@ s —I I
BROZEFIREF T B D0FERH%E (1IR3« LIk
BHRERERTFENR) | OXREZITIZbDOTHSD. =
ZICRRLTHEER L.
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TED) R, [E LA T E S RE RO I v s
Voo OHEED TR Y, 5% 0OmmBUSHIE K
DRIZFTREFEBO—2L UT, Figerlig7e #ilik4:
G Z S L, BB OMTErRRE T D Lass
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{£2) Department for Transport: TAG UNIT 2.1

Economic Impacts Appraisal, 2019.

ZDJFEE, MGy RTRE, THEE O A DEINE M

LIEEDHBEZRD, LW EFE LWHEE AR DD,

Bk HIBL SRy B CARERNICRI S T .

EEAZmEsE : afHBERx Y PV —27 K,

https://www.mlit.go.jp/road/content/001856544.pdf  ( [

BH 202642 H25H)

Wider

13)

4)

B73MEIAGEAHRAERS -

FXz (BBAKRBR)

REFERENCES

1))

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

-P03-14 -

Redding, S. J. and Rossi-Hansberg, E.: Quantitative spatial
economics, Annual Review of Economics, Vol.9, pp.21-58,
2017.

Fujita, M., Krugman, P. R. and Venables, A. J.: The Spatial
Economy: Cities, Regions and International Trade, MIT
Press, 1999.

Allen, T. and Arkolakis, C.: Trade and the topography of
the spatial economy, The Quarterly Journal of Economics,
Vol.129, No.3, pp.1085-1140, 2014.

and Takagi, A.: A
quantitative spatial model for evaluating transport-induced

Sugimoto, T., Takayama, Y.,
spatial reorganization, Transport Policy, Vol.172, 103738,
2025.

Sanders, B.: Measurement error and counterfactuals in
quantitative trade and spatial models, arXiv, 2311.14032,
2025.

Arndt, C.: An introduction to systematic sensitivity
analysis via Gaussian quadrature, GTAP Technical Paper,
No.2, 1996.

Hertel, T. W., Hummels, D., Ivanic, M. and Keeney, R.:
How confident can we be of CGE-based assessments of
Free Trade Agreements?, Economic Modelling, Vol.24,
pp.611-635,2007.

Larch, M. and Wanner, J.: Carbon tariffs: An analysis of
the trade, welfare, and emission effects, Journal of
International Economics, Vol.109, pp.195-213, 2017.
Pfaffermayr, M.: Constrained Poisson pseudo maximum
likelihood estimation of structural gravity models,
International Economics, Vol.161, pp.188-198, 2020.
Santos Silva, J. and Tenreyro, S.: The log of gravity, The
Review of Economics and Statistics, Vol.88, No.4, pp.641-
658, 2006.

Fally, T.: Structural gravity and fixed effects, Journal of
International Economics, Vol. 97, No.1, pp. 7685, 2015.
Cameron, AC., Gelbach, JB. and Miller, DL.: Robust
inference with multiway clustering, Journal of Business &
Economic Statistics, Vol.29, No.2, pp.238-249, 2011.
Egger, P. and Tarlea, F.: Multi-way clustering estimation
of standard errors in gravity models, Economics Letters,
Vol. 134, pp. 144-147, 2015.

Owen, A. B.: Scrambling Sobol’ and Niederreiter—Xing
points, Journal of Complexity, Vol.14, No.4, pp. 466-489,
1998.

L’Ecuyer, P.: An
introduction for practitioners, in Owen, A. B. and Glynn,
P. W. (eds.), Monte Carlo and Quasi-Monte Carlo
Methods, Springer Proceedings in Mathematics &
Statistics, Vol. 241, Springer, pp. 29-52, 2018.

Helpman, E.: The size of regions, in Pines, D., Sadka, E.

Randomized quasi-Monte Carlo:

and Zilcha, 1. eds., Topics in Public Economics: Theoreti-
cal and Applied Analysis, Cambridge University Press,
pp.33-54, 1998.

M. A. and Ortalo-Magné, F.: Household
expenditures, wages, rents, Review of Economic Dynamics,
Vol.14, No.2, pp.248-261, 2011.

Eaton, J. and Kortum, S.: Technology, geography, and
trade, Econometrica, Vol.70, No.5, pp.1741-1779, 2002.
Valentinyi, A. and Herrendorf, B.: Measuring factor

Davis,



P03-14 H73MEASELHERES - AL (AHBHBR)

income shares at the sectoral level, Review of Economic and international inequality, Journal of International
Dynamics, Vol.11, No.4, pp. 820-835, 2008. Economics, Vol.62, No.1, pp.53-82, 2004.
20) Redding, S. J. and Venables, A. J.: Economic geography

ESTIMATING THE DISTRIBUTION OF IMPACTS FROM HIGHWAY NETWORK
IMPROVEMENTS USING A QUANTITATIVE SPATIAL MODEL WITH
ESTIMATION ERROR

Tatsuya SUGIMOTO and Yuki TAKAYAMA

-P03-14 -



