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Verifying the price effect on vacancy rates with the hedonic method and econometric causal inference: A nationwide municipal-level panel analysis
on the robustness of the instrumental variable approach
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Abstract  This study examines whether housing prices causally affect the rate of “other vacant houses” in Japan using a municipality-level panel
for 2008, 2013, 2018, and 2023. Guided by hedonic price theory, the outcome is the log vacancy rate and the key regressor is the log transaction price.
To address simultaneity and reverse causality, we estimate a fixed-effects instrumental-variables (FE-IV) model with municipality and year fixed
effects and cluster-robust errors. Instruments include a shift-share (Bartik) design and interactions between a station-15-minutes share and year
dummies.

Point estimates generally suggest a negative elasticity of vacancy with respect to prices. However, identification diagnostics raise material caveats:
the Kleibergen—Paap rk Wald statistic is 12.02 (borderline for weak instruments), and the Hansen ] test is rejected at p<0.001, casting doubt on the
exclusion restrictions. Hence, within our data and design, a definitive causal claim that higher prices reduce vacancy is not warranted. As a secondary
result, the vacancy equation exhibits a U-shaped nonlinearity in aging (negative linear and positive quadratic terms); with interactions, the quadratic
term with a city-center dummy is positive and significant, while the linear interaction is not.

These findings counsel caution in policy arguments that presume strong price-signal effects. Future research should strengthen identification via
exogenous supply-side shifters, refined leave-one-out shift-share construction, exogenous financial shocks, and spatially robust inference, comple-

mented where suitable by difference-in-differences.
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-2 -1 0 A 2 3

&mit= (TRT-))
i EEEEREET M. BRERTAT-IER.

1 BELEREEERE (WE) OFRIhR
(FXETH - FEEMR, FEHH)
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Bt 13 IR BT O 0.205, BIEH T 0167 (v = T RE)
CHET ANz, WTNDEHL v OHICHIE L., BIEHDO AR
I ERVWERCE RN SICELRZEST ZEAAR I NS,

KREWIV(ETL2) IC&3HEEEF VS

EFNA1 OBREERAZ LY EOMECEN I N0, U
) 7 BEUEAE (AL ) A 7 FRAE. 22 & RN v 7 8 A% A dummy)
ZR W7D FE-IV T OFERZ MR L /2o TDET AMITHD
KR (4 REMOKICE 2 5HE) 2L T3, 2ok
B (£ 5), K-PF1HIZ 72.694 & oo T < BRIEERURIER I
WHThot, LL, TOETATDH Hansen | ED p fH
12 0.0000 & 72 b, FERICZ Y EREH S 17z,

TOZT LT, EERMEREHICE T, HEHc M58
T | BEEHE Ao 5 2 L ke, T34 7 (BRIMHIF % 5
7)) BEERE RO B 2 e I N CdH 3 4% HAT
FCTw 3,

x5 ftE-Z E REOHERR & IV 2k

ZWIEH Meati pfifi H5E
FERVEZERUE (K-P F-stat) 72.694 4 (Strong)

%4 ERE (Hansen ] p-value) 52.612 0.000 #FE# (Invalid)

BENZLETIV (YRTLGMM) ISk 2HEEEFzy 2
A D ELIHTC B B EERERELLGE (FE-IV) T,
BEEB O Z YL Hansen | REIC X » TEH I N S
(p<0.001) &\ 5 FERI A FIESFEE S iz, Z 2T, PEHE
W (ZREREK) BxnARoBEOEICKTET 5 CGRYIHBE %
Fi0) AIREME. B X OZBRE AN A 7 2 L LA & SO
B O ATREM: % B 13 % 72 9| Blundell-Bond (1998) #3BA%E L
72 ¥ A7 2 GMM (System GMM) (T X % B2 < AHEE %
kT = v 7 & LCHEMT 2, o7 7u —F13, =4 -
LRI D EFEMTICEVTHRHAEI TS, v AT 4
GMM 3, [—BofE®% & 22 Lic X Y ETRRICK 54
TAERBIEL, WAEZKD 7 7% BFEBE LTHw 2 2 i
XOVWNAEMEEIEST 2] #etFikch s, Aficd T 7R
—F e, HEETI,

ETNAOMHERE LT, 2 BB (two-step) i, moS2 L -
INEARIBIEZ 7 2 % — (city_id) BHERE, B X OEEM
(orthogonal deviations) %ZEfH 3 2, #WHIAZLETH 2 [F
Bz oo EZKENE] 0177 (Ly) 2T ALICED,
Z OWAMEZIREARIC X Y RS %, BRI, GMM B
NOBFLAR L L CHEAZED 7 7 (Ly) iIcxt L., 2o 2 #
fili (L2.y) Ofli% lcollapse] & 7> = v ff & THw, T IV
B (LR JifR) ofEER L LT PRGN 4
(p) BLUZDMOHALEL X)), FXI— (1t L~
HERc s THERITR S,
MEMEOMERIR6ICRTIEY TH 2. Wil & e LT,
ZHF - HREE2013) I | BRIEA S D 2 Y 1% % #REE S % Hansen
JHE &, RYIMHES % #iEE 3 % Arellano-Bond W€ Z iR 3 5,
Hansen J 7€ @ p fifil3 0.292 & FE-IV & 7L & (30 IR ICEE
HI N h oz, T, THEEIELEEOERFREIK 2350 72 &
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nNTw3| Ze%RBT 5, £72. Arellano-Bond MJE I D \»
Tk, ZHFRHN DO ARMMEES p=0.013 L HFETH Y, T
DRI (L_ARINCRIIMBEAFEST 2 2 L) ZifizLTw
7= (B, WU T=4 © 7= ARQRE IZEHFREETH 3),
FEEHOMBEER S &, FEABLERTH B [FEIG Il
XL DIR%kI3-0.023 (p=0.702) & 72 b | ¥EHWICHE R
BB bhixwv, 5, H2 TR I gt o U 7B
FRICOWTDH ARE T L TIE—KIH(p=0.978) . —KIH (p=0.637)
EDICHETIE AL, XREInad o7z,

ARy 27 L GMM HEE IS BT 2 i b EA AR, EtAE
¥o o7 (L% Doz d KRN DB 2.679
(p=0.007) &. 1% KiFIC L >78icH 5, ZOfEFIT, 22
ERED T 0 ABFNCALE GEEHR »ORET)) TH D
e HRRBLCE D, RN AR CHEEcH 5,

=6 BRIV ETIL (AT L GMM) ICL BHEERRE
A 75K famite e i pli
B
Z Dfth D 72 & FR 40 2.679 ** 0.997 2.69 0.007
TEHRALK
HE ik Gt 4%) In(Price) -0.023 0.061 -0.38 0.702
Fem &
LR AgingRate -0.055 1.995 -0.03 0.978
L% Aging Rate2 -3.078 6.522 -0.47 0.637
SFEE KT 0.000 0.000 -1.43 0.153
TR Edummy -0.041 0.145 -0.28 0.779
SFEBR15 5 BB dummy 0.125 0.121 1.03 0.304
T EAEF dummy -1.051 * 0.579 -1.82 0.070
20134 % 3 — 0.763 *** 0.061 12.52 0.000
20184E 4 3 — 0.748 *** 0.031 24.03 0.000

TEROH _cons 3.542 ** 1.505 2.35 0.019

* p<0.10, ** p<0.05, *** p<0.01
AR(1)  (p fE) 0.013
AR(2) (p18) HHTEE
Hansen J (p &) 0.292

R DRSS R

H1 (ML) © XFrc & 4%

FE-OLS (% 2) Il 7503 A &< & (15 :-0.082,p<0.001)
T B E LTI TH B, L L, NAEMICKLL 72 FE-
GMM (&7 1) TIHE—BEomE (K-P F=12.02) (FfHE
% [ % —J7. Hansen] %% p<0.001 THEHI X, FRIMiIK (2
LYtk CRIERR I N, FRE LT, H2BBoKREALRAD
HeEME (-1.570) 13, OLS & DE D 51354 7 ZAHHIED [ g
EDRBINDE DD, MEMIZYEREHN TN TR,
HEEE LCEETES. HI BRROBEECIIXFFICEDS
v (=#A EoEH I X Y HEARRE).

H2 (Sl - U 2K 3

BEESRREGC—RIEBE, ZREMFIELE &0 UFEIH
SHICHERR A Nz, C ofERIT, B L O PIIABRE < I3 2
Ta=T 4 RPHBROEMESZEREZNHT 2 DD, —
TEOBRiT (BHIL v P PNICLE L, JFEIERT Y 0.205, %
FEHE T 0167 LHEE) 22 5 &, HHEME ML EIY
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Y —ADRFUC L > CTHEEFRED EFICHE L 5, LRl
BANTH 5, L7z > T, H2 iZ5CiR Y (reduced-form)ic 1332
Fand, 2720, ZOIFRBIEIHE - Z A — X DRIE T
<o FEEZNRT OHERIEAY 2Bk & LCTHER T 2,

6 AL ITRAME

AWFZE I3, REWREETR 37 — 2 % fv, FEERIRE
ZHE (FE-IV) 12 X o TEEAMIE 2 [Z2 ofh0EERKE | 1< b
Z 5 RSB R A AT 5 2 L BRI

FERE.OTH 5 HI (flikgHIfRE) 1< ovwTid, FEIV &&t
KEBWTHE—BRoFIRMhERE LT izdon (K-P
F=12.02). Hansen] ®ZH] (p<0.001) iC X Y 1ELH D Z 414
(BAMHED) SRRAZ L e 2 e AL 72, 27280, flifs k-
AR EREERBENICET S22 &5 ERIT, BITHREE
F—2TRETETER G, LA, KFEOFBIL. #HIH%k
WL 72 ERA [55& ] ciddel TZ4MoRU] cbide®
BELEHILD D,

T 5T, Z oA o WX X RBEN RBIE A LT (v
Z T GMM) I X 2T = v 27 (R 6) ICXoTHEN
Jbhiz, ¥ A5 L GMM IZ, FE-IV 25EME L 72 Hansen | &
EDHEH (p<0.001) %#fat L7 VT Ld DD (p=0.292). &
BV T 7T WAL O REA 1 % KIBICEB 2 % (2.679) &
W) B EME O RTEICER L 72, RS LT, ik o KSR
R (p=0.702) & mNRA PR TRET 2 ICEEL$ Aok
P T =2 T HI Z2ZRFTE v & v ) s X 0 iEE 7z D
DEIroT,

—7. H2 (At - U FKE0 13, EEMER T oIERIEH T
IC & DRI N, R IR I I IEI 72 A3, Bl
Mz D LEERERINE 5, Mifamiz L v I N GREIEEY
~0.205, Z3EHT0.167) ICHiE L, BT HiER 2398 W 1A 23R
WX NI, 7L, SR IV A & 30T L 7 HER R
Mz e s vRTd by, BORKGHC I3mEEEMGEE O {2t 2 T
5,

ST - BEEREE

KW DAMIERNE, < @ [El okl OJRE D, /Ek
B SN T & 72 [HREER oM I3k L, [REE RO Z
YHEORI] ICH 2 & BEAMICHET 2 HICH D, ER
MR ICBE T 2 BUREGmIC B W ity 7 v o Bz LiE L
WTHAR I AL TH B, LA LAEIRLELSI1C, 20R
RN REFEIT 5 Z & ix, BIEEBOFRE G0 C W c
BBz, RERNICIEFICEEL v,

DML, i A H = X L HERE T B L BMICRE T 2 D
TR, ZOMBEEFFET 57201013, X 0 KB 307 ke
BARARTHBZ L HRBLTNS,

FROBE : &Y BLLHABBORK

ATREAI &2 1c L7e TRSHED KA & 5 G I &
RHE 2L FPROTII, WIFERO TRE ) 2RSS,
LD 20 [ZHPEOTE | &IBHRTE 5 REHC R EE S
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DERH L, LTic, ZooF8aFmExIERT 5,
W0, B A4 PICHRT 3 EH 2 X b RO
EROERTH 5, il 213, Eika 2 MICEBERET 5. (&
EHREOEEROFA L FEENLBEGIEHEEEZ LN
SRR T — % (F1:E LB SRS 3 GIS 7 — %)
& R EGE o EEE M O R E) & # T A b 7 R
e R 0192, ZORREERT., fHGlo = 2 P EB 2L

T ICHE L G2 570, REMOER LYY iz,

X027 ) —vaiBEB 2L N AHEELD S,
BEooRFmME, v 7 by o7 (Bartik B) BREE O FE
ORIt TH 2, ARRTHOZE LR TR, X IR
R 7 2T BB ERNEZLNS, 2OT 70—
Flix. v = 7 ONEEOREEEN L. XY {EEED & Wik
ZA[REICT B OIREEDS B B

o7 mE R, SRS Ichk T 2 EN LY 3 v 7 OF|
FATH 2,6 21E, BEL NV CHEM S - SEHRB DL TR,
FZHIOE IS OMEIS U TR FEL 52 2548, *
DA TR LCHIACE 2 0BEERH 5, 72770, C
DEIE AR T 2 B3, &Ely 2 v 7 PSHOBIRF IR E LR K

ITL, EEFRERICEEN P E 2 52T L E S AlREEIc o w T,

HERRFPARAARE 2 5,
WTNORBNT 7o —F 2 AT e X, 2 0oZ YL
MEET 2700, HEEEF = v 7 2T 2 2 &8, StkoZE
TRICBT 2 REHERITITC I THEEN A TRE LR 3N
ETHDH, AREIRLIBAIOBE X, 22 E RKFFEICEH T B9
FREIHN 7O YT 4 T OEEEZRELT WS,

iEEE

H 1 REsATEH R TR 5 FEE - HHEEED i< X i,
[ZofipZEER] i3, [EEHOREERXIIFTHHO
HERRCRNEE GIFE. ¥ v Ay R E) D%
EREROEER] LERIND,

2 ¢ B{RRYITIE, 2008 4. 2013 4F. 2018 4. 2023 F D&
ERFEICR L, 20232009 4, 2014 4F. 2016 4F. 2021
FOREFE VI ADEENIGT LT 5,

# 3 : Bartik ZUEREA R O Z Y3, B ORISR (v
=T7) DML v u v ay DRSS v X AT
T2, AECTHCAREIEERDOTH B,
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