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NEBEORIEN N —EBAE L EREET—F DB

REXFRFFHHR
hiE miE -

1. [FL®IC

AT T S mlim b O R & My E S ORI E- C, EilmE s T#EE & 2Tt
DDNEND BENKE 725 TETWD, SRR DA Zh7z 2000 FERIZHT
D ENHEREERIL 218 T AN TH 7273, 2015 FEFERICIZ 620 HA L, 2.8 5% THML
TW5, BENEREE DL L 5 LogiEinE ChHobnTWD, BAEE [
FERIR RS ) Tk, RIS EE (65 D T4 M%) OENH# - EXERERIT 4.4%
ToH DD LT, BHEEEIE 31.4% & BERB R LR > TnD, EHIC8mMEBAD
EREEYL 50% & A D, R, MBLOMRN %R EEE & 72D 2020 LM, N —b
ADFTEX ¥ v T OREIIREL 25 THRIND,

ml b OMER & & HICH#E — ERATEMNMERT 5 — 5T, @mlnE OFRERE - R ERE
HEML TS, 1953 FEDEMETIT A AR (1 #4720 FHYAR) 125 Az kF
STWED, 2014 F121E 2.49 AN L7 - TV, K 60 F0T CHEIM 72 F 1O IR T -
SN E THEAN Utz JRAT A TR 28 FERATE A LV, 165 LoFDON
LA MR o L, THUREE ) 2% 6,559 4 (27.1%), 312 65 Ll ko Kol o A
Ay 23 6,196 Ay (25.6%) 72> TWn%, DFED, 65 Ll EOADO NE TR I 11T
WAHENE, 65 kLl EOEPN WL IO 5 B 52.7% LA A 5, —F T 1980 4F
(213 50.1% & e B 2 Tuvie TR 1, 2016 FFIITD T 11% E TR F LT
W5, FEENTEEE 258 - N 2HERI383IRME L TE TRV, @liE DA TERL T
WAHHRARH L TETWD, 2F 0, @l N s LERREICR 72, ZhET
EEERIC TRET 2R (FEL)) BDEOXTEN#EELITIORIE TR DR, NN LE
REBEIFORGFE D00, b LAINEDLERZBEDO T~ O EW D TBE)) 2B
Lirh, £z, FEOITLTONHE L W BTl <, Est~DOBE) &\ 9 BRI HAFE
LTWa,

* AFEDOVERRIC 7= - T, ¥BE ORITIIHEZ BT 2 FEAREIZ OV C OB IE S WAs
£ HMSBRSIZSMOK AT EMEOBERENOEERBER LW W, 2 ZICEGH
DEEFRTDH, Fi-. AHFFEIL JSPS BHfFE 16K17120 OHFFERED—ETH 5,

* E-mail: nakazawa@toyo.jp



R ORI ENC OV T, AD5 - HE - JTRRE OB TR G L i
T&E 7, FRICHEST (M) RFFO5E ClE, @b EfHRE eV T —~ DR
IZRBWT, @EinE OB OMGENERE 27—~ & LTI b T\b (Newbold,
2015), £D—F T, LREIZKT D ElnE OBEITEILH £ %< e, Eilind o HiusfH
BENCBE T 5 e TAFZEIE, & L CANSECHBEIZOE SN S, ERREOBET — 4 % H
W ThZ b OB, £, HERFEHFIEEZAV BB ERO S EITI L0 ) LD
X, BEIT —X 200 O&FNFHAICEET 5 2 LT, Mgkl coBEm AR LTS
HLONE, ZIUTK LT, FHRERFENTEZ AV CEEE OBEH BN 2 GE L7z O3 g
(2001 Th 5, FiE(Q2007)TlE, FERERERADZES ) O XK - 7 — 2
&, TAREREREEN ) OTKETAR] - FlEERIE CE R EZ MG DY D Z LT, M#ERR
NN Z 4072 2000 AFD 5 2005 FEZHNT T O XATFS BRI « Ak Bl Offirk S EmEr (i
AE—FHE) #HEIL, D EB o Tnb, LT, HRE BER - THER - fx
B - A=) IIR) OTHIKITANZ 31T 2 Ml OFLS NS & fisk — & A KHED BIfR 2 & &1
OB, BEEEHEIINEE G OB EREEICKS L TBEIL TS Z L &2 W
S LT,

LED X951z, bAEICEWTHIKETF B O &g O ERE 42 E BRICHR T 5720
DIRET — 4 L LT, ZL OEITHRTERAINTWD [EBFAE] 2>, Ti8(2007)TH
Whe, MEREARGEAODEE ) & [ NOBEREFE 26 b it T — % B EE
T2, INOT —HXIX, TNENREZFD, GmE OBt 2 E T2 EToA Y » k-
TAY Yy EBFEL TS, KFEO B, EE OSBEL R T& 5 LitoTr —4 %
Rt L, OAEICE T D @ OB ARG DWW THEIEICHRFTZ1T> 2 & Th
Do

KRG ORER A LU F Tk %, 2 8iClX, D2EO &l o sk BN B 2 e/
DWW 5, 3 Hi Tk TESFEE) &, PO THWHIL, MEREARAIRA N
B & TAOEERG) AR DEHHT — X2 O THIL, &7 — % OFHEB L O
BT O REEEZHET D ETORAY v b+ T AU v MZOWTHAT 2, 4 Hi CHEE
TMTOWTHBIL, b BB W THEER KA TR T 2, BREZIT T, 6 HiTELREZIT I,
THITELEOHTH D,

2. EEMEOHIBREICEAT HRITHR

WM T, @l OB ENZ B U TR REERE DA E L T\ 5, mlnE
HERDO—>E LTETOLNDDN, HauE] (Welfare induced migration, Welfare
magnet) R Th D, WARBENRELE 1T, FE{EH & B OBuKEDEZRIZRIS LT,
ANZITBENT 2 LN RITH Y, FHINETEAT 1 7T AR RE DR NP RENT
AV B EREE FNIHFZERED DN TE TV D, BB RS9 2 A1 O FZFEF5E
& LTI, Cebulaand Korn(1975), Cebula(1978, 1979 F(ET 5, EALLARE b (@ ALBUOR



Wk NFECATIER O N 08, AFDC(Aid to Family with Dependent Children) D52 #5
SEONBTOER L NOBE EDNRFT ORISR E 7> T b, il 21F, Southwick(1981),
Gramlich and Laren(1984), Blank(1988), Islam(1989), Enchautegui(1997), Borjas(1999)
LD TIX, BT v 7T AOKYE L HBEOBENCEOGRER TS,

AARIZE T 2 @l E BN T 2 e e 58 & LT Otomo(1981) 3 %1 H L5,
Otomo(1981)1%, 1970 FEDEBAFIET — & & T, KEFHEIZB W CHEEm OB B)= )3
ERTHREES, TRbbEY BB BN INE & D L, EmEic e s
EHERT BB EEM L, 2N a2 CNEF1987)TiE 1980 4D [EEGHAE, MR - &
#£(1999) Tl 1990 FFDEBFAET —#, FI(2007) TIX 1995 F25 2000 4D EEGRHA
T =X EHWTREROBG A MR LT\ D, @l OFBEMIREBEIORHE L LT Otomo
and Ito(1988)i% 1980 EEEAFIET — X 0D, e 1L RHEL HTE HLEss SRR BB 3
DAEENCH D Z &, HR - HTE999)1T 1990 FEEBGHET — X o, milindE O KER T »»
ST A~OBENA LT TWD 2 E &R L TW\5, £72, Hirai(2003) Tlx, HA 23 XX
B 70 & KA T2 6 30km FEIZ DWW ClEm i 235 i T o 5 DIz L T, 30~60km
B CITI AR THL Z L2 LNI LTS, &6, EBEEOMZEE LD &, KK
(1999 Tl LMD HRNENZ L 2R L TRV, 2T FEHQ1)ICE W T HiER SN T
W5, BRI 72 K 91T, REEOESHAE I Lo miinE B ahic BT 5 e TargeE, HHE
RFOTIEEZAOCTEBHEROSHZ21TH &) X0k, BEIT—4Z0H0%5ibkEk
FICHEEPRS 5 2 & C, HE COBEMEM AR L TV D HONREL,

FATHFFRIS KT U C, BHERRE R FIEZ W C Rl OB BN E R 2 fRGEE L 72 023 H1i5(2007)
Th D, FEQR007)TIHE, FEREARBRANZEE ] O XA - FEipfE 7 —2 &, TA
HEhRERTET ) O XETHR - FFE BRI CE R A MG DE D Z LT, M#RRIEAS
AL72 2000 725 2005 FTF TO M XETAR - Flnpgfgh] ofitt g (GEAE— i
) ZHEEHL, 2B 2o Tnd, T LT, HURE (B ER - TR - 3O - o5
JIE) O RETRHIZ R T 2 Sl OB & gk ¥ — v A KHEOBIRE ERNICH
L, %MEEmE I I #EE SR O R FTEEIE L TBEIL TWD Z L2 5N
L7z, Kawase and Nakazawa(2009), 1% - JIFE(Q201D(%, 1{#(2007) % 2= i X AT (2
LR L7 D TH LA, ZNUHAFRHRIL Y MBI E R TR L RoTND,
SIZHTEE(2017) T, 2005 FE235 2010 FEOHEFT — & % AWV CHEE O HIXETAHZF 1)
% Elin O NS & ik — A KEOBfR A E RmINCE L L, Fi%(2007) & [FIFkORS
A ENTN D,

% DFATHRTHO LN TV D TEBHHA] L0, $iE(2007) LAEDO-—EOFETH
WHILTWDHER T — X1, TNTHRE AR D, s OBt ##ET 25 L To Y
v R e T AV Y EBFEL TS, KEITIE, ZORICOWTHERREZITD,



3. ERMEOHEHEFIBET LT —FICDO\T

[E SR A [T U ] N BB 2 2R C X DFGHAEDOREN R LD TH L, LLenb,
ESFHEICE SN AOBBIORIZIE, WL ODBENFEL T D, [EHEFHEIL 5 4
TLICEENTWDR, ANABEIZ GO -HEIL 10 £ O KEFHFICOL I TDILS,
KREFHIFEEDOREDN 0 DFEIATOIN TV OIMETH H, KM T, Fhphl - BYERIZE D5
FRFRETH Y, E5IT, 10 £ L OREDT-, HERFHELOBIICK L TT =20
WristH) T D E W IHRIENRH D 1, TIUTINA T, HEFEOE LR EX TN TETED,
ST ET D ECT— 2 OMFHMEICRIT D E WO BBEREZAR LTS 2, 1960 FFOEZRAE
T MTERMOREEM] EWOHERSH D, 1970 4F, 1980 FFHAETIX, ZOHEITEL /2
STNDN, FHl TBFEFT~OANERH ] EWHEREERHLOT, TREFIATLZ
& T 1960 5 1980 A £ Tl 11 FEFTOJF{EM b BUEFEA~DOBHE)] LW O BT
M DB 222 5 2 E N TE R, L, 1990 A D 15 EfiF AR L)
TAEEB ICEE S22, 1960 05 1980 £ TOFPE L2 > Z LN TE /2
<72o7,

F 7o, ITEOFAR R T - ARPED SN TETND, HRETRBI - Ak E 5
ICRBEE MR TE 5 D1% 1990 FEFRALUETH Y, 2000 05 2005 FOBE)NIRER
TIEARVOTHRET 5 Z ERHERY, &I, ERREEICE SO -BEET, 5 EFE
S OBEZER L THY, TAUROBECBEI%ICEL LIz Ax 28 s LTE
TS 2 EHER W, BRCBEICE LT, EERAE W EIE OBE AR 5 L TR
e D,

ZIUCH LT, HiEQR001E L OB O TIE, MEREABRADEE] OfiXATH
B RS ER T — 2 &, TN EhREREGEE) O XETAR] - kgt CE A G D
B LT, Tl omittSEng AR —RHE) 2H#E5 L, ozl o Tn
Do RFEITHFT —F TH D L) RCEE LB L (372> TRV, FEICKEITS
FEEEEZLIK &V ) Fiafkd 2 & TalinE BT S IS L L Tnd, MERKEAR
BIEAN DR | 2B 2FEMBERERIA T 5 AR Lo TWD, DFEY, HILFEOH L
WP AN D 5 R ITIT R T 1 D EOFEREEICANLEDL L Z LI b, 2005 FF0H 5
XHTAT O & 2 F g A 1 &, 5 4% O 2010 FI281T 5 RTHXKITF O 1> EOFkmpERE A
Az L7ZBRICA T D AD oL, IEEE] & A - mHE ) oofisnbg, =2
T, W TN EERRE ) 7 — & &2 F\ T 2005 4E2 5 2009 4F £ TORLEHFEZRHHT D 3,
B ZIE, B DTHEITF O 65-69 i A 0 OEEILL FTOXTERIND,

1OERR 27 4 (2015 4F) FRAEIZBWTH AOBEIOEFFITARI N TV D,

2 HBAFEICK T AEMEEOLEFIZOWTIEAEMQO0) TE L H 5N TS,

s MERBEAGIEANODEE ] (XHEHED 3 A 31 HEAEDO AL, [ADBReHEH ] ITHEED
1A1H»S 12 A 31 HETOREERTHD, O, FLLEHET —Z1E 2005 F b
2009 FFETHEMWE, £, T X ESEHMBEOEA L, FEEEIZAI% S » AOThiRd
Do



2010 2005 __ 2005 2006 2007 2008 2009
N70774 - N65769 - _(D65769 + D66770 + D67771 + D68772 + D69773)

+ ([M _ OM)ZO]O*ZOOS (1)

ZZT, NIZAHA, DIFECER, IMITmRAES, OM 1Tkt EREZRL WD,
7=, BIRFITAEFEAERLCTBY, FTIHRFIIFEREE CTHD, Lo, TAOBERE) ©
WEHERT — 2L 5 SAADT=, 1T EDRCEREMD Z LI TERW, 22T, L
TFTOEIEERITO 1 AN DO EHT — 2 BB L=, £, EAE5@4(2005) (4 20 a4
&l KV, 1RALOFMBIFECREELHET L, FRBIFECEL 5k S ICEHEL,
BEBMOIELTREDLE LD Z LT, FIBECZRE T 5, ST Z, PR
IZBITHFEBEDOFRCERICE LD Z & T, FEOKFROFECER AT 2, BRI
UTFTOFIRTHEHL TN, EAMFTICBIT D 65 0D 69 DT HIL 65 % 0.91%, 66
% 0.99%, 67 7% 1.09%, 68 7% 1.21%, 69 7% 1.35% & 72> T\ % 4, FAEMBIOE LT (K
FH1) 1, 655%0.164, 66 5% 0.178, 67 1% 0.196, 68 % 0.218, 69 7% 0.244 L 725, ZD
FEBIZE T LRI, TXETATRI] 65-69 IkPSfkst & A 0T 5 &, Bt CE A HERC
ERAR

UbEDX YT ANOBEEEZ DL, T—X 2flAaEbE 2% Z & T 2005 45 2010 % T
DA EnbEfE DRI RAE LIRIE O NM ) BMFbhd 5, LLEDOFIEZ#R
T, & BIBRO @l OSSN 285 L, T2 Y% BIRROFERBEERIA 0 TH %

T L AR T 5, RNM P 13 2005 40 65-69 1A 0 (2010 D 70-74 1%

ANH) @ 5 ER MM, RNM ™ 13 2005 40 70-74 5 A 0 (2010 40 75-79 %

ANH) O 5 EMOMALZEEINEEZ R L TS,
BT =X DR EF DD E, LTORL TRTIENTED,

®1 EZREELHFT—2DOREH

7 — 2 G AT A BE DR
ESE2 Fe 10428 B @ D1/ A L O H
(HIERE 0)
Gt T — ¥ EDOENLTHARE | BEIOM /N FHEINEL D 7

4B TR LD LERL > TWAHDT, EHEEHNTWS,

5 7272L, 2005 4EM5 2010 4% TIZHA L, 2010 F=LIFTIZAET L7 AW T, BT
T—HDHENA T NIND, LIz - THARREIER FESEEISE/ N IZEHR S Tn
% AIREME N EIET D,



(BEHEA v HZ—I))

TITITERIC, ERERET —F 2T —Z Il W THilkzR 225, AfaTix, ES
HEE =R L L, 2010 FHAERATOABREEREL 5, LT, EEAKRT
—Z1%, 2010 FERFACORABKRE 2D LS, T—4ExlTo, BEIT —XI% 2005 F)»
5 2010 £ 5 FMOBEE & 70D, BARANCIE, EET KRR - 5 mPE#ks] o #irs Bk
EONTRGRET D, MBEEROEE 2% 2 TR,

®2 ERRBLHHT 2 ICE D HBBROED R (2005 £~2010 £F)

EZ2FAE 55-647% 65-74%% 75m L b
FEH 13.132 4.396 2.898
ZHERE 268.183 193.132 271.956
=/ -6,339 -2,791 -3,151
=R 2299 2,803 4,763
F— & DAL 1,745 1,745 1,745

FEEIR 55-647% 65-74%% 75l b
Eg 9.009 -10.700 42.621
ZHERE 343.029 265.112 331.832
=/ -5,273 -1,749 -1,496
=K 8,249 9,252 9,833
T — & DEH 1,745 1,745 1,745

BT (55 ~64 1%) CRiIEEE (65 m~T4 %) CBIL 1L, FHMICEBHRE
T—FOHEPMBEEIIRE V., —F T, B¥EmE (75 KL L) (2722 L EERRICHE
SHEFHT —Z OFEENERCRKEL 2D, T—XDIELOX LS, 22T, EHE
FET — X OMBENEL &, FEBIRICES HEHT — X128 2B B 5o Bk A AN
IR T D720, WiEE 7y b Lz, X125 3 1%, SEHRMEEOMBEINE 71 v
FNL7cbDTh D, BEEESHA, HTAEEIRICESHET—2Th o,
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B3 EBRAELHEFT—H2OTOY F (I5EUL)

75m Ll L

5,000

4,000 y.=0.7319x + 35.278
R*=0.7138
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BEEZEBUC, REIT 1UTER->TRY, EHREICSIT 28 FEREEAD 1 OBE)
X LC, ERARICESHEFHT— 2 TiX 1 LFOBE WS Z L E2/RL TS, L
LERG, UIFE2R5 L, fillEmE £TIE~A T2 THLDICH LT, BllEkE i3
TAEIRo TG, LIZ3- T, Biiming OBBICE LT, ERARIRICES HERHT —
ZITEBREDOBEN K L COERIRICBEIENR Z N E W) ZEEEKRL TV D,

4. HXE

T TR L DI, mlndE, FrcgEE OBEER & LT, HFI25% - 2R
BRI o T2G A1, TEBDBBEFOFELZENEx NS, b LLIL, N#EOL
TG UC, Mk NBRICEIBEI L H VG725 5, WTHUCH X, izt O 223 E
SN T EEBEICEWT, NMi#lixOBMNFEFEE (NEORFEOR &) 1XEE /R EA
LD ThA A, o, BERV—ECRAORFELE S EBERLE L 2D LV, LU
2 C, FEIRIRICEB T 2 milna ORIl b EEAER L 725, RICHESLERRI TH > 72
ELTh, FiE (Kim) THEEL TWDHGE, EAENCHIENGBEIT 2 2 L3 &
HLEEZLND, MEEPBEEZRET IO, ~ABELLT, BOTERTLZ ENEEL
ol HETHDHZLEBET DL, HEyE LRI IBE T &L THA I, £,
JEEDOa A N OREESE L COEEHMEZA L, 72721, EEFHHIHCZ >\ CiET
— XN BRI B B 72D, (BRI A N X T HEE & RV HEE A T S,
PR BT, BRI OB EIE %2, 2005 BRI T O YR%4EE A O Tl - i E)
FrHAWD, HAEKE, w1 ATV REER, SE 1 Ablch BEEE, RfmE



1 AT VFEENy P, &ilE 1 AHTYABEANR—LER, mild 1 NH7Y ER
B, mlnES AR, STl TH D, FERKOLBHEEZEK 3 TRT,

# 3 EahHRET
Variable Obs Mean  Std. Dev. Min Max

B EIESS-64 (ERARE) 1,745 0.012 0.028  -0.077 0.407
mEeRes-745 (EHAR) 1,745 0.005 0.018 -0.101 0.147
MBEBRSHEUE (E2AE) 1,745  -0.005 0.043  -0.273 0.316
B EFES5-64% (EEAKK) 1,745 0.006 0.024  -0.112 0.196
MBEIRGS-T4m (EABK) 1,745  -0.004 0.019  -0.322 0.158
EagEsEU L (EEER) 1,745 0.000 0.037 -0576 0.328
BEER 1,745 0.020 0.017 0 0.193
ERES 1,745 0.012 0.013 0 0.167
BEENY M 1,745 0.004 0.008 0 0.102
BRES 1,745 0.002 0.009 0 0.233
EJEk24 1,745 0.007 0.009 0 0.163
ST gt ) 1,745 0.090 0.041 0.015 0.277
EEFGMMmE (FM) 1,277 53773  87.849 15 1,640

SINTIZ DT> T, Bl & % WSl OBENCIE, S CIIEIEE T & 2V IR
BELTWD AR D D 6, £ 2T, fEHOMHMEEMGLZEE L7z SUR (Seemingly
Unrelated Regression) #E& %179, SUR #EE D% 42 oW CiE, Breusch-Pagan i@
ZATH 2 L THERT D, HEEREREZR 4 D EIRT

Breusch-Pagan BEDFERIZNTN S 1%KETHETHY, SURHEEZHNDLZ &
TN TH D, HEEORKE, Fnm I3 E, BETRITAREICRD, L REL 2
%y LENR-T, AEAEETANEBREICONWTIE, ELLDF—Z0b b KT 5555
PIFHNTWD, £, OO H#EEERIRR - AR AR — L b FEROBZ R LT\ 5D,
SO, mlm SR RN E ORI S, SEE ST A S, WE 0T — & Tl
L CHERR ST, ZAUE, BORE (BRI« TIER - BT - RN s LeHEE
FERTHEKTH D,

7272 L, BEAMEGS L ORI &l T, MREOAEMERETEVWRRLATND, 20
SIZONWTIE, AB%ZTOBAICOVWTHEETINERHLEA D,

6 il x1E, ATlmEnE & RS EE OREBARIFHIBEIT 57— 20, FEOBIII D
REFERBEN 2 & ORBENZ 2 b5,



®3 2ETREAIMOHERER (EETHMMEZL)

ERREE TEELIE
Coef. Std. Err. 7 Coef. Std. Err. 7

5h-64m |BFEEE -0.071 0.040 -177 ¥ 0.002 0.033 0.06
=EEE 0.091 0.050 1.81 * 0.184 0.042 437 ¥*x
BEEAy ML 0.007 0.085 0.09 0.077 0.072 1.08
BHEES 0.092 0.077 1.19 0.257 0.064 3.09 ***
EETET -0.085 0.075 -1.13 -0.135 0.063 -2.15 **
EmESHT X 0.159 0.017 9.54 *x* 0.068 0.014 4,86 ***
FHE -0.002 0.002 -0.86 -0.003 0.002 -1.60
RIERE 0.053 0.035
EHEIE 1,745 1,745

65-74r |HEEE 0.128 0.024 5.24 *** 0.238 0.024 9,72 ¥**
EZHEEE 0.245 0.031 7.97 *** 0.216 0.031 7.02 ¥**
BEE~y ML 0.264 0.052 5.03 *** 0.147 0.052 2.82 **x
AHEE 0.258 0.047 5.47 *** 0.266 0.047 5.66 ***
EEMEL -0.011 0.046 -0.23 0.078 0.046 1.70 **
SRmEEBEFTHE -0.002 0.010 -0.21 -0.123 0.010 -12.04 ***
FEIE -0.002 0.001 -1.79 * -0.002 0.001 -1.93 **
FERE 0.086 0.165
EHEIE 1,745 1,745

EUE |FEEE 0.874 0.043 20.33 *** 0.855 0.043 10,95 ***
EZHEEE 1.152 0.054 21.31 *** 0.369 0.054 6.85 ***
BEE~y ML 1.161 0.092 12.62 *=* 0.310 0.092 3.37 ***
AHEE 0.617 0.083 T.46 *** 0.358 0.083 4,33 #*x
EEMEL 0.285 0.081 3.57 *#** 0.142 0.081 1.76 **
SmEERHEHFHE -0.439 0.018 -24.47 ¥** -0.404 0.018 -22.07 ***
FEIE -0.004 0.002 -2.01 ** 0.352 0.002 5,12 ***
FERE 0512 0.352
EHEIE 1,745 1,745
Breusch-Pagan test 824.54 #+x 1557.433 #*

&) 1%, 1L 5%,

1T 10%KETHETHLZ L EZRL TS,



x4 2EHREFMOHEERER (EETHMMEHY)

E#H#EE EEEIE
Coef. Std. Err. z Coef. Std. Err. z

55-64m |ISEEE -0.004 0.046 -0.09 0.095 0.037 2.56 **
EETE -0.037 0.061 -0.61 0.073 0.049 1.51
BEE~y MY -0.068 0.098 -0.70 0.068 0.078 0.87
BREE 0.151 0.076 2.00 ** 0.281 0.060 4.65
EEE 0.281 0.095 2.96 *¥ 0.160 0.076 211 **
E i E BEHFHE 0.178 0.018 9.94 wx 0.091 0.014 5.36 ***
EE T 0.000 0.000 -8.08 *** 0.000 0.000 -8.23
EHIE 0.001 0.002 0.61 -0.001 0.002 -0.45
RERE 0.134 0.117
EREIEL 1,277 1,277

65-7T4m |BEEE 0.176 0.028 6.37 ¥ 0.336 0.025 13.54 ¥
ZREE 0.175 0.036 4.82 v 0.148 0.033 455 wkx
EE~y M 0.245 0.058 4.20 *** 0.195 0.052 3.73 =
BRIEE 0.281 0.045 6.21 ¥ 0.245 0.041 65.04 ***
ES=E 0.245 0.057 431w 0.158 0.051 3.10 **
SEEE B E 0.011 0.011 1.04 -0.113 0.010 -11.70 *==
EEF I 0.000 0.000 -9.07 ** 0.000 0.000 -1.87 *
EHE 0.000 0.001 -0.13 -0.003 0.001 -2.36 **
RERE 0.157 0.245
A% 1,277 1,277

ThELE [BEEEE 1.003 0.049 20.36 *** 1.027 0.046 22.45 ¥
ZREE 1.080 0.065 16.68 *** 0.308 0.060 5.13 ***
EE~y M 1.222 0.104 11.76 **+ 0.393 0.097 4.07
BREE 0.528 0.081 6.54 ** 0.256 0.075 3.42 wox
EEE 0.194 0.101 1.91* 0.071 0.094 0.75
E i E BEHFHE -0.414 0.019 -21.61 #= -0.369 0.018 -20.77 *=*
EEBTFLIHm 0.000 0.000 1.19 0.000 0.000 2.97 ***
EHE -0.006 0.002 -2.48 ** 0.007 0.002 2.9 e
RERE 0.542 0.435
EREIEL 1,277 1,277
Breusch-Pagan test 527.656 *** 873.189 ***

W) X 1%, X 5%, 1L 10%KETHFETHLZLERLTND,



x5 RRETREHMOHERLR (FEFoHMLL)

ERREE TEELIE
Coef. Std. Err. 7 Coef. Std. Err. 7

5h-64m |BFEEE -0.081 0.081 -1.00 0.128 0.071 1.81%
=EEE 0.262 0.179 1.46 0.351 0.157 2.23 %
BEEAy ML 0.175 0.195 0.90 0.118 0.171 0.69
BHEES 0.088 0.165 0.54 0.565 0.145 3.00 ***
EETET -0.134 0.117 -1.14 -0.361 0.103 -3.52 ¥**
EmESHT X 0.393 0.072 5.46 *** 0.094 0.063 1.50
FHE -0.020 0.006 -3.30 *#** -0.008 0.005 -1.51
RIERE 0.131 0.167
EHEIE 213 213

65-74r |HEEE 0.256 0.069 3.70 *** 0.467 0.081 5,77 ¥**
EZHEEE 0.407 0.154 2.65 *** 0.093 0.180 0.51
BEE~y ML 0.283 0.167 1.70 ** 0.074 0.196 0.38
AHEE 0.507 0.141 3.59 *#** 0.447 0.166 2.70 ***
EEMEL -0.206 0.100 -2.05 ** -0.168 0.118 -1.43
SRmEEBEFTHE -0.033 0.062 -0.53 -0.332 0.072 -4 59 ¥
FEIE -0.002 0.005 -0.31 0.014 0.006 2.22 **
FERE 0.191 0.229
EHEIE 213 213

EUE |FEEE 1.070 0.094 11.4] *=* 1.420 0.130 10.92 ***
EZHEEE 0.907 0.209 4,35 *x* 0.005 0.289 0.02
BEE~y ML 0.556 0.226 2.45 ** 0.222 0.314 0.71
AHEE 0.669 0.192 3.49 ¥ 0.910 0.266 342 ¥xx
EEMEL -0.185 0.136 -1.36 -0.226 0.189 -1.19
SmEERHEHFHE -0.732 0.084 -8.75 *** -1.138 0.116 -9.82 ***
FEIE 0.032 0.007 457 =¥ 0.064 0.010 6.55 ***
FERE 0573 0.503
EHEIE 213 213
Breusch-Pagan test 124 359 #=* 254746 ***

&) 1%, 1L 5%,

1T 10%KETHETHLZ L EZRL TS,



®6 RRETREMOHERR (FEFiSHMEHY)

E#H#EE EEEIE
Coef. Std. Err. z Coef. Std. Err. z

55-64m |ISEEE -0.110 0.067 -1.64 0.084 0.062 1.34
EETE 0.118 0.150 0.79 0.234 0.139 1.69 *
BEE~y MY 0.159 0.160 0.99 0.130 0.149 0.87
BREE 0.203 0.136 1.49 0.633 0.126 5.01 ***
EEE 0.625 0.133 470 ¥ 0.163 0.124 1.32
E i E BEHFHE 0.367 0.064 571 *#* 0.112 0.060 1.87
EE T 0.000 0.000 -8.39 *+* 0.000 0.000 -5.70
EHIE -0.009 0.005 -1.76 -0.004 0.005 -0.73
RERE 0.336 0.319
EREIEL 191 191

65-7T4m |BEEE 0.180 0.061 2.95 ¥ 0.429 0.055 7.80 ***
ZREE 0.295 0.136 2.17 ** 0.074 0.122 0.61
EE~y M 0.266 0.145 1.63 * 0.070 0.131 0.54
BRIEE 0.528 0.124 4.78 ¥ 0.413 0.111 3.7 *x*
ES=E 0.375 0.121 3.11 *#* 0.026 0.109 0.23
SEEE B E 0.041 0.058 0.70 -0.271 0.053 -5.16 ***
EEF I 0.000 0.000 -6.73 wex 0.000 0.000 -1.04
EHE 0.002 0.005 0.33 0.011 0.004 247 **
RERE 0.361 0.345
A% 191 191

ThELE [BEEEE 1.004 0.088 11.37 *==* 1.290 0.082 15,75 *===*
ZREE 0.921 0.196 4.69 ¥ 0.062 0.182 0.34
EE~y M 0.507 0.210 2.41 +* 0.207 0.195 1.06
BREE 0.602 0.179 3.37 *** 0.707 0.166 427 =5
EEE 0.097 0.175 0.55 -0.142 0.162 -0.87
E i E BEHFHE -0.617 0.084 -7.30 *** -0.880 0.078 -11.24 #=
EEBTFLIHm 0.000 0.000 -1.67* 0.000 0.000 1.17
EHE 0.028 0.007 4.01 *#* 0.048 0.006 7.49 wEx
RERE 0.592 0.648
EREIEL 191 191
Breusch-Pagan test 108.334 *** 243,968 ¥+

W) 1%, "X 5%, 1L 10%KETHETHLZLERLTND,
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Variable Obs Mean  Std. Dev. Min Max
MIEENRE5-645% (HHAE) 1,745 0.012 0.028  -0.077 0.407
MBER5-74% (ERAE) 1,745 0.005 0.018  -0.101 0.147
MBEETSRU L (BRHEAE) 1,745  -0.005 0.043  -0.273 0.316
MBERLL-64% ((EEABIR) 1,745 0.006 0.024  -0.112 0.196
MBENRE5-74% ((FHBIR) 1,745  -0.004 0.019  -0.322 0.158
MBEETORU L (FEBIR) 1,745 0.000 0.037  -0.576 0.328
HETEE 1,745 0.020 0.017 0 0.193
EZRES 1,745 0.012 0.013 0 0.167
BENY MY 1,745 0.004 0.008 0 0.102
BREE 1,745 0.002 0.009 0 0.233
ERERZEL 1,745 0.007 0.009 0 0.163
i G R 1,745 0.090 0.041 0.015 0.277
FEFME (FH) 1,277 53.773  87.849 1.5 1,640

. R gAY




HEER(2E)

EBEE EEAK
Coef. Std. Err. z Coef. Std. Err. z
55-647% |EEE -0.071 0.040 -1.77 % 0.002 0.033 0.06
EZRES 0.091 0.050 1.81* 0.184 0.042 4.37 ***
FAEAN Y MY 0.007 0.085 0.09 0.077 0.072 1.08
BHEE 0.092 0.077 1.19 0.257 0.064 3.99
[E=iE-s -0.085 0.075 -1.13 -0.135 0.063 -2.15 **
B E LR 0.159 0.017 9.54 *** 0.068 0.014 4,86 ***
EHE -0.002 0.002 -0.86 -0.003 0.002 -1.60
RELRER 0.053 0.035
Bk 1,745 1,745
65-T4i |FFEER 0.128 0.024 5.24 *** 0.238 0.024 9.72 ***
ZREE 0.245 0.031 7.97 *% 0.216 0.031 7.02 *x*
ANy MK 0.264 0.052 5.03 *** 0.147 0.052 2.82 ***
BHEE 0.258 0.047 5.47 *** 0.266 0.047 5.66 ***
[EiEo8 -0.011 0.046 -0.23 0.078 0.046 1.70 **
B EGHE LR -0.002 0.010 -0.21 -0.123 0.010 -12.04 ***
EHE -0.002 0.001 -1.79 * -0.002 0.001 -1.93 **
RELRE 0.086 0.165
ERlES 1,745 1,745
TR E |EEE 0.874 0.043 20.33 *** 0.855 0.043 19.95 ***
EfEES 1.152 0.054 21.31 *** 0.369 0.054 6.85 ***
FEAN Y M 1.161 0.092 12.62 *** 0.310 0.092 3.37 #xx
BHEE 0.617 0.083 7.46 *** 0.358 0.083 4,33 ***
B 0.285 0.081 3.51 *** 0.142 0.081 1.76 **
S E G HE LR -0.439 0.018 -24.47 *** -0.404 0.018 -22.57 ***
EHE -0.004 0.002 -2.01 ** 0.352 0.002 5.12 ***
RTEREL 0.512 0.352
Bk 1,745 1,745
Breusch-Pagan test 824.54 #xx* 1557.433 ***
Y
23 i “,;\" , *
|
| fHEmRE2 (2
EfaR2(Z£E)
HE FEEAIK
Coef. Std. Err. z Coef. Std. Err. z
55-647% |FEEE -0.004 0.046 -0.09 0.095 0.037 2.56 **
EREE -0.037 0.061 -0.61 0.073 0.049 1.51
BEAN Y b -0.068 0.098 -0.70 0.068 0.078 0.87
HHEE 0.151 0.076 2.00 ** 0.281 0.060 4,65 ***
£S5 0.281 0.095 2.96 *** 0.160 0.076 2.11 **
N E G R 0.178 0.018 9.94 *x* 0.091 0.014 6.36 ***
EE T 0.000 0.000 -8.08 *** 0.000 0.000 -8.23 *x*
0.001 0.002 0.61 -0.001 0.002 -0.45
0.134 0.117
1,277 1,277
65-747% 0.176 0.028 6.37 *** 0.336 0.025 13.54 **
0.175 0.036 4.82 *** 0.148 0.033 4,55 ***
Ly b 0.245 0.058 4.20 *** 0.195 0.052 3.73 *x
0.281 0.045 6.21 *** 0.245 0.041 6.04 ***
24 0.245 0.057 4.31 *** 0.158 0.051 3.10 **
BihE G R LR 0.011 0.011 1.04 -0.113 0.010  -11.70 ***
fEE T 0.000 0.000 -9.07 *** 0.000 0.000 -1.87 *
TR 0.000 0.001 -0.13 -0.003 0.001 -2.36 **
REFRE 0.157 0.245
BRI 1,277 1,277
ToRELLE [FEEE 1.003 0.049 20.36 *** 1.027 0.046 22.45 ***
ERES 1.080 0.065 16.68 *** 0.308 0.060 5.13 ***
mEAY MY 1.222 0.104 11.76 *** 0.393 0.097 4,07 ***
BHES 0.528 0.081 6.54 *x* 0.256 0.075 3.42 #**
B 0.194 0.101 1.91 % 0.071 0.094 0.75
R B R -0.414 0.019  -21.61 *** -0.369 0.018  -20.77 ***
BT 0.000 0.000 1.19 0.000 0.000 2.97 ***
EHIE -0.006 0.002 -2.48 ** 0.007 0.002 2.92 *#x
RERE 0.542 0.435
A 1,277 1,277
Breusch-Pagan test 522.656 *** 873.189 *** = ﬁ:* *H
24 *o,o'u;“' ) -




HERRI(REE)

EBRAE FEEAK
Coef. Std. Err. z Coef. Std. Err. z
55-647% |HEES -0.081 0.081 -1.00 0.128 0.071 1.81*
ZRES 0.262 0.179 1.46 0.351 0.157 2.23 **
BENY ML 0.175 0.195 0.90 0.118 0.171 0.69
BRER 0.088 0.165 0.54 0.565 0.145 3.90 ***
AN -0.134 0.117 -1.14 -0.361 0.103 -3.52 *¥**
B E S E 0.393 0.072 5.46 *** 0.094 0.063 1.50
EHIE -0.020 0.006 -3.30 *** -0.008 0.005 -1.51
RTEFREK 0.131 0.167
2= 213 213
65-T4% |FBREE 0.256 0.069 3.70 *** 0.467 0.081 5.77 ***
ZRES 0.407 0.154 2.65 *** 0.093 0.180 0.51
N Y ML 0.283 0.167 1.70 ** 0.074 0.196 0.38
BHRES 0.507 0.141 3.59 *** 0.447 0.166 2.70 ***
BEEfE -0.206 0.100 -2.05 ** -0.168 0.118 -1.43
B E G E -0.033 0.062 -0.53 -0.332 0.072 -4.59 ***
EHE -0.002 0.005 -0.31 0.014 0.006 2.22 **
RTE R 0.191 0.229
BRI 213 213
5L |FFRES 1.070 0.094 11.41 *** 1.420 0.130 10.92 ***
ZlgES 0.907 0.209 4.35 *** 0.005 0.289 0.02
RN Y ML 0.556 0.226 2.45 ** 0.222 0.314 0.71
BREE 0.669 0.192 3.49 *** 0.910 0.266 3.42 ***
EEEME -0.185 0.136 -1.36 -0.226 0.189 -1.19
DI SRR -0.732 0.084 -8.75 **x* -1.138 0.116 -9.82 ***
EHE 0.032 0.007 4.51 *** 0.064 0.010 6.55 ***
RTEFRE 0.573 0.503
X 213 213
Breusch-Pagan test 124.359 *x* 254.746 ***
S
| RFEARF
25 i “,;\" , *
7
y *& = 4+ —_
EfER4 (R=E)
AE EEAK
Coef. Std. Err. z Coef. Std. Err. z
55-64i% |ISEES -0.110 0.067 -1.64 0.084 0.062 1.34
EREE 0.118 0.150 0.79 0.234 0.139 1.69 *
BEANY M 0.159 0.160 0.99 0.130 0.149 0.87
BRES 0.203 0.136 1.49 0.633 0.126 5.01 ***
[EEMER 0.625 0.133 4.70 *** 0.163 0.124 1.32
EihE g R R 0.367 0.064 5.71 *** 0.112 0.060 1.87
(T4 0.000 0.000 -8.39 *** 0.000 0.000 -5.70 ***
-0.009 0.005 -1.76 -0.004 0.005 -0.73
0.336 0.319
191 191
65-747% 0.180 0.061 2.95 *** 0.429 0.055 7.80 ***
0.295 0.136 2.17 ** 0.074 0.122 0.61
Sy bR 0.266 0.145 1.83* 0.070 0.131 0.54
0.528 0.124 4.28 *** 0.413 0.111 3.71 *#**
0.375 0.121 3,11 *** 0.026 0.109 0.23
B SR 0.041 0.058 0.70 -0.271 0.053 -5.16 ***
(EEFIGHEAR 0.000 0.000 -6.73 **+* 0.000 0.000 -1.04
EHE 0.002 0.005 0.33 0.011 0.004 2.47 **
RIEFRE 0.361 0.345
BRI 191 191
TS L FERES 1.004 0.088 11.37 *** 1.290 0.082 15.75 ***
EREE 0.921 0.196 4.69 *** 0.062 0.182 0.34
FEAR Y MY 0.507 0.210 2.41 ** 0.207 0.195 1.06
BHES 0.602 0.179 3.37 *** 0.707 0.166 4.27 ***
EEEL 0.097 0.175 0.55 -0.142 0.162 -0.87
B SRR -0.617 0.084 -7.30 *** -0.880 0.078 -11.24 ***
{EEFIIHEAR 0.000 0.000 -1.67* 0.000 0.000 117
EHIE 0.028 0.007 4.01 *** 0.048 0.006 T.49 ***
RERE 0.592 0.648
BRI 191 191
Breusch-Pagan test 108.334 *xx 243.988 *** = ﬁ:* *H
26 *o,o'u;“' ) -
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INEARFEDAEFET D W Ok & E /L — VIZ BT 2 BORREWE 7R 04T

AL R R 7
{3l
Al BRI AR e
#sl 57

=
ABFFRD BRI, NERFEOEET D RN MR L O HM OMSRES, JrBEER
BLOEAZRERANO O U W IIEMN G2 EEWONIT LI LD D, Do
MR, FEEERANSEOw EA U EITHEMMK 25 E TS X912, EAFEOTH
IR 2 Sl E D X0 1T#< 2L, T OFRSER D BT BUD BURERE D H 15
bivd (BUEZE D) WRASHAOREEVIL, ZORREMNr ©A > 7T 5Ok % 5| &
T, b5 —=FHDbox5lE biF2 2 EAHLNI SN,

1. XL ®IZ
ARWFFED B X, ANERZEDOEFET D REIEEM B X OH R oMtk 2, SE LS
JUOBAFEMN OO A V TIEEING 2 DB ZHLNCTHZ LITH D,



Kil, HWABLOERD XL S 72 HEAIGICRAI R M 26T 23T, 12& A ED5E,
BN E 7B ONADL & TEAN RSN TNWD, ZOL ) RFEXLZERT I 8E CIT
INEARYE) OBFIC X D EH DN EEARFH O 1%, MEENRED T D DYABE K
&<, EHBEAPERT 57O BRI EGIRIE L 72 0, IERRIEIREL D DN ER SN T L E
DT LK D, LIeRo T, ZNETEEHEICENTIE, IHOOERE, BUFREET
L0, RARZENEE L& L THBIFIZ X DHHIN 2 SN D00 0NT OB REHEH S
T&7,

B CoOEMBENEIER S ORI T AL oD b TE T, BAR
WZIE, DNEREDFET DEESDOBIFOITAD, (1) NEREOTEBIK AR T2 X
IR ER R SNDHE, BLD (2) BUFIZEDBIHIOEDO—o2D b0 & LT) R
S8 AR TE B BRI AE W MIlAS 23 3% E S 4L, RFOMEITHMBI& TR ENDIGEIL, EO X
O IRERE B LORFIEEDERSNDNE WD T EREmOTLITH T,

Baumol and Bradford (1970) 1%, (1) OAXNEMZEOFHEEIKZHERFT 5855 O i
EREN—NVER LN LIEERO—D2Th D, I TH LN I N Z &1L, K ax
V=X, FitOMisgOFBEHMEONET T T, IIROFEHE, Thbb, o
FEORO4EME: (distributional characteristics) IZRIEL C, IREINARTNIE A SR WT &
T -olz, Yang (1991) 1%, ANERENREMIZT TR, THM O HHET2 X5 e—ix
e 7 V2 HWT, ZORMBICIRY A, FatOREMTRED BAIRETZ T TR < B
DM FEEOECRVFFEIC K - THREME S IRESND Z &%, S 512 Yang (1993) (3,
Kt IEE B L OEARZE O “FEFET 256 OBk ik & /L — /L O 53 BT Y filar,
FUB 72N DA B VR DN R AT AR B BN — M B A 5.2 A 2 L AL LTZ, 20D
Haml, S 512 De Borger (1997) 12Xk » T, AEMMENIEIET DA ORclEmg R EN—L
OE~EIREIND R E, —REEOPSHHAITI T DEk % IRBREE O T T O Bl i E
= VICERT D9 D LTV 5,

INOOHIED X S ICERMEORELYERT 522 L OBEEMHRIIASBHESNATELD
DO, Allikk & FEEIZRET 2 BIREOITE N E IR E 2 DA 6N LIz b DI,
EHEDOOMBDIBOFELR, L LAERG, B0 L ZA, BAEICE VT, Ak
DR EDHEITERITH D FTRMER E V. BARRICIE, BETOAKNE LT, LTI %
HEAT DO DE LT, AmEEOEET ZMMEOSIE T F2ERBLOHG AR
BT ZE L CWDBINFEL TV D, ZIUIMEEORRED, EIREL Y ORhHEMEEZ D D 2
EDHEBIIATON TV D DI TIER S BUEH R BN Z G et 5 Z L 2 B L
TwWa,

Z DX D BRBUIRRE FH ST T D, B, FISERIC X ABORH AR - - o & £
L7 b DIz, Grossman and Helpman (2001) 2385, +Z CIIBIBEFROBEOE B
L, WOBFEDT- D OBURIREG L E R OERMFET 25613, FIRERIC L e
A TIERDNBORZFHET 5 2 &, T TOFEEMANFEFINCBURIREZ1T 5 D Thil



FZENDPRBFBORICH B L 525 Z LI TERNWI LR ERP LTSI, R,
HGBBERO I IEH SND R E, Z< OMEOERMAZ LA TE Iz, LInLRNRDS,
KFGD XD I INEARZEDEPET DM O EMERENL —MZr EA T OMREEBRFTE
TWDH DI FE L7V, £ 2 TARTIE, Grossman and Helpman (1994) €7 /L% HW
T, FEHEELEF I OEARZFEM D Al 36 X O MR 2 L Tr B o ZiEE)
N TE DG ICREME R EL— VR ED XD ITHBEEZ T D 0% 0T 5,

T ORGSR, FTBFEELEMNDOv B A U IFEITHEM IS 251 & T 5 X012, ER
EDOZIUIHEIFE 251 & T2 & 5 1c@< 2 &, —HORRERD BT D Braik
ENOFELND (BUAFR D) BRFIHOmEIL, EORIRERN v A 73 2 offh
EGIETT, b2 —HDbDE5|& LT 52 ERHLNITENT,

AROBERITLLFOEY TH D, WEIZBWNT, ERETLVERRL, FH3HITr A
TIEBOMREZH NI, REBEOFAHEZELOLET D,

2. FEARET L

RRIFITIX, BUN, ANEARSE, FAME¥EB X (FBF & EARZED) 2 FEOFIHNFET 5,
WX, NEARSEDERET DM JOH R, RN AEFET D RAEM O 3 N FET
%o BUMIZ, FABRZEDEFET 2 W O TS OB 2k 25285 L OB E & EARFE A~
DFFICE 2 D2 BEEZBE L 50, EHLICAEREDOTEBIKART- LoD, AEE¥(EDE
PES DM ORI ZRET DD LT D,

LUFCIE, 1L U®HIC Yang (1993) % 1 DO, (A SENMUGT 2RM & R
AN AEET 2R D) 2 SOFKMET VL LTHIE L, 6 3HITBW\T, J71)
FBLOEARFZEMOa E A JTREIN 2SI G 2 5820 5T 5,

2—1. HARE

INEARZEITREIC L AARE L, FRtoxt U OREIEERIM, 2", %, FAAEZEcx L ChM
W, zf, %, ThZhlitg p" B pf TlFETHIbDETD (z=z"+2 ), 1=,
INHD 2 ODMITEFEFECONWTHENTHDL LD L L, 2 DOMOAFEIIFH ) Bt
WENDHE, L, [CkoTUThhdaboed5,

FAEFEDLITE)
R, AEEENSTEM, 2/, ZBAL, SoICEM oM ENL 7@, L, %
HWT, fofkf, y, 2FEHT, flifs, q, THRETDHHD LT D, ZINOHEEOF]ME
RALRIREIE,

max m=qy-p’zf-1L,



L%, ZOMBEEMRS 2 LT, BREFE () B, BHFE L,) BB IOFHE ()
BE%,

Zf = Zf(q‘ pf)’

Ly = Ly(q'pf)'
(1)
BIOW

n =n(q,p’)
L7, LINnoT, Lo, &&W (y) BHEEIES,

y =y(q.p”)
DEIT g BEY pf OB ELTESZENTED,

Fat O1TH)

FBE R L OEARFEFADEWL, FEHOESS XOWEEICET L L 2A10h
%D, FHEITFEEZEST L2 LI TERNLOD, FEEMGE L CTEEEEG L, BAFK
X5 E e TICREEOFE, n, 25T 08 TESL, LizBo T, BREDO THIAI
L, qy+phzht =n L7200, FEEOTHEKNIX gyt +ptzM =L, +L,t70%, 22
TRMEEDAEET HIHBEMIT, v, RERECEET HHEMIL, 2V, BLOQXEME
DAEFET HMEBEMB LT M EAET D00 H @I ehEh L, BXO L, Thb
E3%, 2ZTi=CL EL, CIFEARFEZ L 1IHBEOLOEET, KRET A TIE—#&
Paks Zl, FBHr=a AL — LT 5,

F7o, FatOBAE, FEHEEMAO L DI, ub =ulytzM, L+ L,), BLOERFEM
DHLOIF, u¢ =u@s,zM), THHLDO LT D, —ODOFFHOHRKILND, FEE O
RO (yb) OFERE, BAF ORI (y©) OFERE, FEEONEEEOE
FET B (2" OEERM, THOBRFOW (2MC) OFEEEK, HiiE o5mitis (L)
B E T

vyt =y"(q,p")

y¢ =y“(q,p" 1)



zMt =z (q,p"),
(2)
"¢ = 2" (q,p", m)
BLO

L=L(g,p")

LB, Z0 (2) RHAEEICAATS Z LIS LY, SHEHETS L OEARSER R
S FRBERS,

vlq",p" n(q,p7)]

BIO (3)

LD LBDIND,

A& B i D ¥ i i D PR E
R BT D REIEEM OTHICB VT, FHE RN LOEAZERAOFEREO L

AEEOMOMEEN T DL A, T722bb, y(qpMN, +y° (q,ph,n(q,pf))NC =

y(q,p"), BEALT 2 L 2 A, IR\ TG & L Ol SR E S D, 22T N, ,
Nl ZENZENTEEEMOBE L OERFEM O EZ ENENET, ZNEM Z & T
KNG B B O )BTRS 13

q" = q(p"p’; N, N¢)
D X I ERZEOMIET 2 ik, FEEB I OEAFEMOEICL - TREEND Z
ERDOND, AT, BE(EOZIZHBEERB L OEARFEHAD NEIT 1, T7hbb,

NL=N6=1’ k‘j—éo

2 — 2. FRANEREOARET D Ml
AT, Yang (1991, 1993) 3 LU De Borger (1997) 12 L7-3 5T, {HEFEFAY/RBL



IEDRIE LA % e KAL T D L 5 Ik & PR BT 5 & & O fiifg k@ —v & B 52§
%o BURIE, MTigsies L ONEREIZREIN S TREF O —SOfilf 2596 & T,
pt BEO pf BRETDIHDOET S,

NEARFEE, FioOFEERNT, HEYM, ZMi=L1,0), BIOREEDHES TR,
2, BEELDOLT D, 2O X BEMABEE C(2M + 2 +20) LThuE, AEEEOFRIH
iz,

= ph (2™ + 2" + pfzf — C(2ME + € + 2)) (4)
LELZENTE S, SHICEUFOBHIBE%IE, Yang (1993) 3 XU De Borger (1997) &

FEklC, =7V = Iy CROMSEARKR (LT, BEEALLTS) L L,
HBEENBS L OCBEARFZEAOMBZEMBELLS (3) THDZ LICEERET I,

w [velqp" m(q.p")] vilg oM LB ZEmTE S,

VL EDYERICEES < &, BUFOmARILREI,

max W [v*[a(" p7),p" n(a(p", "), 0"} v* [a(p", 7). 0"

s.t. w=p" (zh'L(q(ph.pf ).p") + 2 (q(p™,p"), p", w(a(p". "), b’ )))
+p/2 (a(p".p7).p7)

-C (zh'L(q(ph.pf ).p") + 2 (q(p", "), p" m(a(p" p").0"))

+ Zf(q(p".pf),pf)) =0,

LD, ZInb—EOSMEI

(LT TP )
oph ~ dq* dph oph
BILW

opf  aq* opf op”f



D LI TART STV a ki ERL, a:("’_W)(g)Jr("_W)(ﬁ) B =(6_W)Zf

aIL aI¢ aIc

C
%in—md/ Zy oy BMRIZL TS, T2 a 13 Feldstein (1972) 7393

O LT RN EREDCERETIMEBEEICET 2G5O 55 (distributional
characteristics) %, B 1% Yang (1993) 2509 &M L7-FE OB 2, v (3R

=7, aIcy, 7y, R OHE Y =7, aIcy +61Ly N ENETEEN T WA %2 h

FIHRLTWD,

(5) BELWV (6) OEEMAENL— BT, LI, AR ENANEREOF]E
NEBEEZDZLEELT 2 DOENLRoTWDHZ ERNb0D, & 1I1L, /MG
N 1T CTREND D TH D, ZIUIRRIIE ZFT G- & Lzt &0, ph BXLO pf
OLEAOFEICE 2 5B THY, :@ﬁ%iﬁﬁ z \ZBE 5z, LizBnoT, AN
EEOFMEB L OEAICEET S, 5 218, E/NELNGE 2 IHTRSND —RS#ick
Té%@f&éo:ﬂi&ﬁﬁ¥®ﬁﬁiﬁﬂ AR O FEAG D2 Lz @ U T, W%%
M BE B2 D5 E2BR LTS, 2D 2 DORIL, 7770V a T

T, HREAEDKE~AZEBRI N TR SN TN D,

WICED TERENDE 1HEIT, e RS, RIS A LD Hnh & THLND b
D& BB R A B LT b DIy D, FAMliFE 2320 b2 U, ph B LD pf
D EFIE, (5) TREARE LOH@HE OS2 EERD S, (6) TIITHMOERTE
WEABEERD ST LB L TWD, £, IR EZE LI2b ORI 2 H
TERLTWS,

(5) BLW (6) IIAEMREOERET DM OREMEL—LVE —RIOIRLTELDOTH
200, fERZEI 78D %I, De Borger (1997) 23To7ob D L [AERIC, FTEDI A
%%ﬁﬁ%ﬁm%;@%%%®*$ﬂ@@%ﬁ&w,%}m,%@&ﬁib,w)%i@

(6) #FEZMR D L, Fokrd JOH I O o kg s & /L — Vi

,  0C(zM + 2" + 2T)

P™ 7 3P + 27C ¥ 27) _a—){(i) (7)
ph A \eh
BIW
ac(zMt + zM¢ + 27)
P" 7 3z + 7€ ¥ 27) _ﬁ—l(l) (8)
pf - A Sf

D EMRIIAR 1 2B



hg(zMLyzhCyzf . f 3(zMlyzhCopf
L7, T oG gh o DROEMAE ) o e g plalE e )
zh aph 2f aph

(7) BLO (8) »OXERIEDERES LM & RAFHOENFES LHBD, A
RO TR ORFIZLETH S TBN (REREOTHROYV Y F=TTF142), 2, BL
OREH EEOFFORADM (a BLG B ) OFE, BPIAHET DI L, EWETHREOIf
BBVEDWHL, = (= hf), BMHET B2 LD 2 DIRDH Z LB TES 2 EBDD S,

i@ 1 (De Borger (1997, p.776))
NEREOAEET DM OMME L BRAEH O, AECEOTFEFIFIOSEA THl- 72
#H, FrEORAZHDER X OFTFEOMEEH %O EI KT T 5,

2 2T De Borger (1997) OFFRIZHVTRENTND K 912, HRIATH - 722 FH
ORI LY BRI, (7) BET (8) 1IBVT a<A BEU f<1 ILhBHRNR
EEEL LS. Z0LE ZOMKOERE, BEOMBFAMIKEL, ThnH (5 h
EIOEIIE (KF) <BHILENRDND, TIUFHEOMBEHAMENE HAI, Lk
Bl O L5 & DR B L ORI OBEOWD (HI8) 2K E < D70, B,
fiis & AL IS 5 & 5 ARl E 2T 2 EAEE LN L& HRL T 5,

3. NEREDEETIMA~ORBRERDIEN NS HET IV

ATETCIE, BOFIIREEEZRKNILT 52 L2 AMNE LT, ThAbblE LRI YT
OISR EZAT O T & Z2UE Licd & TO, Hil 22 ik E/—/v 2 50N Lz, AHiT
I, EEEMN EEARFEMPBUEGF IR L Tr EA U IEEIELTH 2 L N AlRERE A
BT DRNEREDERET HMOBURZEIC X DMk EL— /L EZH LML, RIficTHL
IZ LT E LUV R E L — VD OTEBEN ED L 9 IZAE T 0% R,

3— 1. FIEEMB LOBUAFEOITE)

T LR L OEAFER O —SORZSERE, BUAFICH LT ph BLO pf %0
SYDERICE > THE LW L AFIESEH 1201, Bili# )b OBiARE, 28 BLU
VARG D OBIRIRGE:,  Z2¢, 2 TNTHIL L, BOR#EET 5 L UET D, Grossman
and Helpman (1994) & [E4RIZ, —ODOFIZREMIE, p" BLO pf 1Tk LT ATREZR BL
BHRBA TV 2 — VAT T 5200 L35, fRELT, Zhb ZOOFREERDA F 7
X, TEEEHADO L ON
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Abstract

The purpose of this paper is to analyze creative accounting by stock-
flow adjustment in Japanese municipalities after the introduction of
a new fiscal rule. We contribute to the literature by analyzing the
interdependency of the new fiscal indexes, which comprise three flow
indexes and one stock index. Our main contribution is the finding
that municipalities tolerated an increase in their stock indexes while
they decreased their flow indexes by reducing reserved funds to avoid
exceeding the criteria of the new fiscal rule, as the stock index criterion
is weaker than that of the three flow indexes.
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1 Introduction

Previous studies have shown that fiscal policy encouraging issuance of gov-
ernment bonds tends to expand fiscal deficits due to political influences.
Alesina and Perotti (1996) argue that the expansion of the fiscal deficit has
been caused by a lack of specific fiscal rules or the low transparency of bud-
get institutions. Many studies have shown the relationship between fiscal
rules and fiscal deficits and have revealed that fiscal deficits are likely to be
small when fiscal rules are strict . However, some studies have noted that
fiscal deficits may increase when fiscal rules are suddenly changed or the
transparency of the budget institution is decreased, even when fiscal rules
are strict. Tanaka (2011) indicated that fiscal deficits could be reduced in
support of fiscal discipline through the introduction of fiscal rules before
budgets are drafted.

However, previous studies have indicated that even if fiscal rules have
a strong effect on improving fiscal conditions, introducing too strict fis-
cal rules may result in the use of fiscal gimmicks. Milesi - Ferretti (2003)
conducted a theoretical analysis suggesting that fiscal gimmicks can easily
result when introducing fiscal rules under fiscal institutions with low trans-
parency. Koen and van den Noord (2005) pointed out that fiscal gimmicks
can be categorized into two groups: The first group includes one-off mea-
sures that affect government net lending or borrowing for a few years but
not permanently. The second group includes creative accounting measures
that affect fiscal deficits or public debts but not net worth. Moreover, von
Hagen and Wolff (2006) defined creative accounting as stock-flow adjust-
ments. Stock-flow adjustments mean that SFA = By-B;_1-Dy, in which the
debt level at time t, By, should be the debt level from the last year minus the
current fiscal deficit, D;. These authors showed that there is a tendency to
increase accumulated debts when stock variables are larger than the increase
in fiscal deficits. These results were presented as flow variables using EU
country data. Maltritz and Wiiste (2015) showed an effect for fiscal rules
and stock-flow adjustments using data from 27 countries in the EU. The au-
thors indicated that fiscal deficits were increased by stock-flow adjustments.
Clémenceau and Soguel (2017) showed that creative accounting is mainly
implemented to hide surpluses by using Swiss canton-level data regardless
of the finance minister’s personal or ideological background. Moreover, they
revealed that strict fiscal rules lead finance ministers towards more surplus-
hiding accounting. Although the definition of fiscal gimmicks varies slightly,
previous studies are clear that fiscal gimmicks affect the fiscal deficits and
fiscal discipline of central governments.

'Eichengreen and Bayoumi (1994), von Hagen and Harden (1995), Kontopoulos and
Perotti (1999), Persson and Tabellini (1999), Kirchgussner (2002), von Hagen (2006),
Beetsma et al. (2007), Debrun et al. (2008), Beetsma et al. (2009), Debrun et al. (2009),
Luechinger and Schaltegger (2013), Chatagny (2015).



However, most previous studies in this area have been conducted us-
ing country- or state-level data from places like the US, EU, OECD, Latin
American countries and Swiss cantons 2. As far as we know, there has been
no empirical research focused on stock-flow adjustments for local govern-
ments, especially municipal-level data, after the introduction of new fiscal
rules.

In this paper, we analyze creative accounting by stock-flow adjustment
in Japanese municipalities by estimating the interdependency of the new
fiscal indexes after the introduction of a new fiscal rule in Japan in F'Y2008.
The Law Relating to the Financial Soundness of Local Governments [Chiho
zaisei kenzenka ho in Japanese] was enacted in June 2007 in Japan and has
been enforced for all municipalities since the settlement of FY2008 fiscal
accounts in order to solve serious fiscal deficits. The law introduces four
fiscal indexes comprising three flow indexes and one stock index. These new
indexes target not only the general accounts of each municipality but also
those of extra-governmental organizations to reveal the true fiscal conditions
of all public sector entities. Before the introduction of the new fiscal rule,
the fiscal management of all municipalities had been conducted under the
previous rule for approximately 50 years. However, because the former rule
included only one of the indexes relating to real deficit of general accounts
as a target, some were easily able to shift a portion of the fiscal deficits of
their general accounts to extra-governmental organizations to hide bad fiscal
conditions. The new fiscal rule was introduced in FY2008 to address this
problem.

We contribute to the literature in a number of ways. To reveal the true
fiscal conditions of each municipality, including extra-governmental orga-
nizations, after the introduction of the new fiscal rule, it is necessary to
investigate the impacts of the new fiscal rule and to determine whether
municipalities employed creative accounting by stock-flow adjustment. In
addition to assessing previous studies in the literature, we analyze the in-
terdependency of four fiscal indexes to reveal stock-flow adjustments after
the implementation of the new fiscal rule using a Seemingly Unrelated Re-
gression (SUR) model and cross-sectional data on all municipalities. The
reasons are as follows.

First, the three flow indexes have both ”yellow cards”, in which munici-
palities have to plan for early financial soundness, and ”red cards”, in which
municipalities have to be under the control of the central government to
rebuild stable financial conditions. The stock index does not include a red
card. Thus, some municipalities that suffer from large fiscal deficits may
have an incentive to create stock-flow adjustments to avoid fiscal manage-
ment under the surveillance of the central government. In other words, there
is a possibility that these municipalities will have to decrease their flow in-

2See, Maltritz and Wiiste (2015)



dexes while ignoring increasing the stock index, which does not include a
red card.

Second, we believe that Japanese fiscal institutions adopt the single an-
nual budget principle, in which the expenditures for each fiscal year must be
financed by the revenue within that fiscal year. For example, if municipali-
ties do not spend all of their budgets within the fiscal year, their grants from
the central government can later be reduced. As a result, public investments
have a tendency to increase at the end of each fiscal year. The four new
indexes of the new fiscal rule must be applied annually. When at least one
index exceeds the red card criterion, municipalities must enter the surveil-
lance of the central government. Thus, municipalities must simultaneously
improve all indexes every year except for the stock index. In this case, when
we estimate these indexes as dependent variables, it is inappropriate to ex-
pect the estimation equation error terms to be uncorrelated. Since these
indexes have contemporaneous cross-equation error correlations, we should
apply an SUR model, which is different from the methods applied by previ-
ous studies, including von Hagen and Wolff (2006) and Maltritz and Wiiste
(2015).

As mentioned above, focusing on the new fiscal indexes and applying the
SUR model allows us to investigate creative accounting by stock-flow adjust-
ment in Japan after the introduction of the new fiscal rule. Specifically, we
can statistically consider the contemporaneous error terms to deal with es-
timation biases relating to the decisions of municipal fiscal management.
Additionally, we can practically consider the fiscal relationships within the
public sector, such as general accounts, public enterprise accounts, local
public corporations, and third sector enterprises.

This paper is structured as follows. Section 2 explains the new fiscal
rule in Japan. Section 3 explains the empirical method. Section 4 provides
a detailed summary of the data. Section 5 presents and discusses the re-
sults, especially the correlation among the new four indexes, and Section 6
concludes.

2 Institutional background and the new fiscal rule
for local governments in Japan

2.1 Imnstitutional background

In this section, we briefly describe the institutional background of Japanese
local public finance and the new fiscal rule. Local governments play an im-
portant role in providing public services, including school education, welfare,
public health, fire services, public construction, and waste disposal. The pro-
portion of local public finance relative to the gross domestic expenditure is
approximately 11 percent, which is approximately three times larger than



that of the central government. The Japanese government comprises cen-
tral, prefectural, and municipal governments (ordinance-designated cities,
core cities, special cities, cities, towns, and villages). Ordinance-designated
cities are those with a population of 500,000 or more and are designated by
a cabinet order under a provision. Such cities have nearly the same level of
authority and financial resources as prefectures. Core cities are those with
a population size of at least 300,000, and parts of their authority are del-
egated by prefectures, though the scope of their authority is smaller than
that of ordinance-designated cities. Similarly, special case cities are those
with a population size of at least 200,000, and parts of their of authority are
delegated by prefectures, though the scope of their authority is smaller than
that of core cities. Cities are defined as having a population size of at least
50,000; however, there is little or no difference in authority between cities,
towns, and villages.

Normally, the accounts of municipalities are divided into general ac-
counts and special accounts in public finance. Special accounts consist of
public enterprise accounts, such as those for transport businesses, electric-
ity businesses, gas businesses, and residential land development projects.
However, because each municipality provides different services depending
on the local conditions, there are different types of special accounts. To
compare the accounts of all municipalities uniformly, the Japanese central
government establishes ordinary accounts that cover general accounts and
a common component of special accounts. Thus, we can elucidate the fis-
cal conditions of municipalities and conduct a statistical comparison among
municipalities using ordinary accounts and other public enterprise accounts.

Municipalities include some extra-governmental organizations, includ-
ing partial administrative associations, wide-area local public bodies, local
public corporations, and third-sector enterprises. Partial administrative as-
sociations and wide-area local public bodies are extra-governmental orga-
nizations that cooperate with neighboring municipalities to provide public
services, including fire rescue, waste removal services, and public long-term
care insurance. Partial administrative associations provide a single service in
cooperation with neighboring municipalities. Wide-area local public bodies
provide multiple services in cooperation with neighboring municipalities.

2.2 The new fiscal rule for local governments in Japan

To improve fiscal conditions and work towards a high level of transparency
in fiscal management, the central government enacted The Law Relating to
the Financial Soundness of Local Governments for local governments. The
new fiscal rule has been enforced for all municipalities since the settlement
of FY2008 fiscal accounts. There are four new fiscal indexes, comprising
three flow indexes and one stock index. These new indexes target not only
ordinary accounts in each municipality but also extra-governmental orga-



nizations to reveal the true fiscal conditions of the public sector. Before
the new fiscal rule was introduced, the fiscal management of all municipali-
ties had been conducted under the former rule for approximately 50 years.
Because the former rule included only one of the indexes relating to real
deficits of ordinary accounts as a target, some municipalities were able to
easily shift a part of the fiscal deficits of their ordinary accounts to extra-
governmental organizations to hide bad municipal fiscal conditions. For
example, Yubari city in Hokkaido went practically bankrupt in 2007. This
event was in fact due to creative accounting between the ordinary accounts
and extra-governmental organizations, such as third sector enterprises. Be-
cause Yubari city transferred large debts, which they had to repay, to other
accounts, it accumulated debts approximately 65 times as large as its tax
revenue prior to bankruptcy.

Fig. 1 presents the new fiscal indexes for measuring the degree of mu-
nicipal fiscal soundness®. The real deficit (RD) ratio is the ratio of the real
deficit of ordinary accounts to the standard financial scale of municipalities
as a flow index.

real de ficit

Real deficit ratio =

standard financial scale (1)

The standard financial scale includes the general revenues of municipal-
ities for each fiscal year, which consist of standard local tax revenues and
Local Allocation Tax grants (LAT grants) from the central government. An
LAT grant is a lump-sum, unspecific grant for local governments. The num-
ber of LAT grants provided to each municipality is determined by the central
government based on municipal fiscal shortages for each fiscal year?. The
RD ratio targets only ordinary accounts, with nearly the same scope as the
former rule.

The consolidated real deficit (CRD) ratio is the ratio of the consolidated
real deficit of ordinary accounts and public enterprise accounts to the stan-
dard financial scale of municipalities as a flow index.

consolidated real deficit

(2)

C lidated real de ficit ratio =
onsolidated real de ficit ratio standard financial scale

The CRD ratio targets ordinary accounts and public enterprise accounts.
Under the former rule, we were able to check only bad debts for each public
enterprise. Although municipalities practically manage each public enter-

3In this section, we refer to the ”White Paper on Local Public Finance, 2007” by the
Ministry of Internal Affairs and Communications.

“For further information on the LAT grant system, see Ihori (2009), Saito and Yunoue
(2009), and Hirota and Yunoue (2017).



prise, it was difficult to confirm the relationship between ordinary accounts
and public enterprise accounts.

The real debt service (RDS) ratio is the ratio of the bond redemption
amount of ordinary accounts, public enterprise accounts, partial administra-
tive associations, and wide-area local public bodies to the standard financial
scale of municipalities as a flow index.

redemption of bond

Feal debt service ratio = standard financial scale (3)

The RDS ratio targets ordinary accounts and wide-area local public bod-
ies, showing how much debt the municipalities have to repay each year °.
However, the RDS ratio is calculated by excluding specific grants from the
numerator of the index. Therefore, if municipalities increase the number of
specific grants they are awarded, they can reduce their RDS ratios.

The future burden (FB) ratio is the ratio of the current outstanding
balance of burden, including that of the debts of the local general account
as well as other likely future payments, and represents the extent to which

finances may be tight in the future.

future burden

(4)

Future burden ratio =
standard financial scale

The FB ratio targets all public sector entities in each municipality. The
numerator of the FB ratio consists of accumulated debts in ordinary ac-
counts and the debt burdens of extra-governmental organizations as a stock
variable. Thus, if municipalities have a large debt burden in third-sector
enterprise accounts, their FB ratios rise. However, the FB ratio is calcu-
lated by excluding the estimated amount of specific grants and appropriable
funds, including reserved funds and others, from the numerator of the in-
dex. Therefore, if municipalities increase their specific grants or decrease
their reserved funds, they can reduce their FB ratios.

In addition to the new four indexes, we define the reserved funds (RF)
ratio for the repayment of bonds for each municipality. The RF ratio is ob-
tained by dividing the total amount of reserved funds by the population size®
because municipalities can decrease their RD and CRD ratios by reducing
funds reserved for the repayment of bonds while allowing for an increase in
their FB ratios, which do not include a red card.

Fig. 2 presents a diagram of the financial status of local governments.

°If the RDS ratio of a municipality exceeds 18 percent, the municipality needs to obtain
permission to issue new bonds from the central government after applying the new fiscal
rule.

5The total reserved fund figures are in thousands of Japanese yen in this paper.



The new fiscal rule establishes four new indexes and requires local gov-
ernments to disclose them thoroughly with the aim of quickly achieving
financial soundness or rebuilding. The four new indexes include a num-
ber of financial criteria: for example, if municipalities exceed RD ratios of
between 11.25 and 15 percent, depending on the financial size of the munici-
pality, they are within the early financial soundness restoration stage (yellow
card) and must improve their fiscal conditions by themselves. In this case,
municipalities must formulate a financial soundness plan approved by local
councils and conduct a mandatory external audit. Additionally, munici-
palities must report on their implementation progress to local councils and
via public announcements every fiscal year. If the early achievement of fi-
nancial soundness is deemed to be very difficult, the Minister for Internal
Affairs and Communications or the prefectural governor makes necessary
recommendations. All four indexes include a yellow card.

Moreover, if municipalities exceed an RD ratio of 20 percent, they are
within the financial rebuilding stage (red card) and must be fiscally man-
aged under the surveillance of the central government. These municipalities
must perform a thorough financial rebuilding with the involvement of the
central government. In this case, municipalities must formulate a finan-
cial rebuilding plan approved by local councils and conduct a mandatory
external audit. Additionally, municipalities must obtain agreement on the
financial rebuilding plan in consultation with the Minister for Internal Af-
fairs and Communications. The criteria for the CRD, RDS, and FB ratios
are determined by the new fiscal rule. Although the FB ratio includes a
yellow card, for which the criteria is 350 percent, it does not include a red
card.

3 Empirical framework

3.1 Estimation method

In this section, we investigate the interdependency of the new fiscal indexes
in the new fiscal rule to reveal creative accounting by stock-flow adjustment
in Japanese municipalities. Technically, an SUR model can better address
contemporaneous correlations between the error terms in the interdepen-
dency of these indexes compared to the methods employed in previous stud-
ies. This advantage is because each index is interdependently determined
by each municipality at the same time and because each municipality has to
continue watching both the stock and flow indexes to avoid exceeding each
criteria. However, since the F'B ratio index does not include a red card, mu-
nicipalities may decide to decrease their RD or CRD ratios while allowing
an increase in their FB ratios.

The Japanese local public finance system is practically centralized and
is highly dependent on grants from the central government. For example,



in FY2008, 1647 out of a total of 1788 municipalities received LAT grants.
Municipalities follow the principle of a single annual budget every year. The
expenditures for each fiscal year have to be financed by the revenues from
that fiscal year. If municipalities do not spend all of their budgets within the
fiscal year, grants such as LAT grants or specific grants can be reduced in the
following fiscal year. The public project expenditures of some municipalities
have a tendency to increase at the end of the fiscal year. We can consider
the relationship between ordinary accounts and extra-governmental organi-
zations and that between stock and flow indexes simultaneously by applying
an SUR model. Equation (5) presents an estimation model.

Y%j :50 + Bponjln(POpi) + 5pop2,jln(P0pi)2 + Baremjln(Areai)
+ BS’grcmts,ngTantSi,t—l + BLAT,jLATgrantsi,t—l (5)
+ BMergedtrend,jMergedtrendi + BCitysize,jCitQSizei + €ij

where i represents municipalities and j represents the fiscal indexes. The
dependent variables, Y;;, consist of RD;, CRD;, RDS;, and F'B;. We use
RF;, which is the funds reserved per capita for the repayment of bonds
in each municipality as a dependent variable because municipalities can
decrease their RD and CRD ratios by reducing the amount of funds reserved
for the repayment of bonds while allowing an increase in their FB ratios,
which does not include a red card. 3y is a constant, and the error terms are
€;j. We assume that the error terms for each equation have contemporaneous
correlations because of decisions stemming from the fiscal indexes.

The independent variables consist of (n(Pop;), the square of In(Pop;),
In(Area;), Sgrants; 11, LAT grants; ;—1, and Mergedtrend;. Mergedtrend;
is the number of years after a municipal merger because the number of mu-
nicipalities rapidly decreased through municipal mergers between FY1999
and FY2006.

Sgrants;;—1 and LATgrants;;—1 are the ratios of grants to total rev-
enues. t is a time period. We specifically focus on both Sgrants;;—1 and
LATgrants; 1, first because Japanese municipalities have been highly de-
pendent on certain specific and LAT grants from the central government for
about 50 years. Japanese municipalities have little right to impose their own
local taxes as the system is centralized. Most local tax rates are determined
by the central government for obtaining horizontal fiscal equity among mu-
nicipalities. Therefore, the tax capacity of municipalities depends on their
population size or area. The second reason that we focus on these grants is
because the new fiscal indexes include the standard financial scale in their
denominators. The standard financial scale consists of ordinary revenues,
such as local tax revenues and LAT grants. Thus, when municipalities re-
ceive larger LAT grants than usual, their new fiscal indexes can decrease.
Moreover, the numerators of the RDS and FB ratios are calculated by elimi-
nating the amount of revenue from specific grants. Thus, we have to consider



the effects of both specific and LAT grants on the new fiscal indexes in our
estimation.

The Clitysize; dummy variables consist of an ordinance-designated cities
dummy, a core cities dummy, a special case cities dummy, and a cities
dummy. Because these cities provide different types of public services de-
pending on their size, we have to consider city size in our estimation. Specif-
ically, the yellow card FB ratio criterion for ordinance-designated cities is
400 percent, while that of other cities is 350 percent.

3.2 Data and summary statistics

In the SUR model, we use Japanese municipal data from FY2008 to FY2010
because the new fiscal rule has been in force since FY2008”. In FY2008, the
new fiscal rule was enforced, and 2, 2, 20, and 3 municipalities were classi-
fied into the early financial soundness stages (the yellow card) of the RD,
CRD, RDS, and FB ratio indexes, respectively. In FY2009, 0, 0, 12, and
3 municipalities and 0, 0, 4, and 2 municipalities in FY2010 were classified
into the early financial soundness stages of the RD, CRD, RDS, and FB
ratio indexes, respectively. The data on municipal governments are derived
primarily from the Shi Cyo Son Kessan Jyokyo (Statistics of the Final Ac-
counts of Municipal Governments), Zaisei Jyokyo tou Ichiran hyo (Municipal
Financial Situation list) and the Gappei Digital Archive (Digital Archive of
Municipal Mergers).

Summary statistics are reported in Table 1. In this paper, the RD and
CRD ratios are multiplied by -1. When the RD and CRD ratios have a
surplus, they are positive, and when they have a deficit, they are negative.
We excluded the data for Yubari city in our estimation because the city
went practically bankrupt before the introduction of the new fiscal rule®.
The mean RD ratio values gradually increased to 4.5 in FY2008, 5.2 in
FY2009 and 5.9 in FY2010. The mean CRD ratio values increased to 15 in
FY2008, 15.6 in FY2009, and 16.6 in FY2010. In other words, we can see
that real deficits improved not only in ordinary accounts but also in public
enterprise accounts for the period. Likewise, the mean RDS ratio values
gradually decreased to 14.2 in F'Y2008, 13.4 in F'Y2009 and 12.4 in F'Y2010.
Mean FB ratio values also decreased to 89.8 in F'Y2008, 77 in FY2009 and
59.2 in FY2010. All indexes improved on average for the period. However,
we suspect that municipalities control these indexes to avoid exceeding the

"To properly evaluate the effects of the new fiscal rule, we did not use data after
FY2011 because a number of municipalities were severely damaged by the Great East
Japan Earthquake on 11 March, 2011. In the following years, these municipalities received
many kinds of support, including a large number of special grants issued by the central
government and others. Therefore, we decided to drop the data after F'Y2011 in this paper
to avoid the effects of the earthquake.

8The FB ratio of Yubari city was more than 1,000 percent for a few years.



index criteria. Thus, we try to estimate the interdependency of the new fiscal
indexes by using an SUR model to address the contemporaneous correlation.

4 Empirical results

4.1 Estimation results using an SUR model

Table 2 - 4 shows the results of the estimation using an SUR model for the
period from FY2008 to FY2010. Per the results of the Breusch-Pagan test,
we rejected the hypothesis that the error term correlations are zero for the
study period. The error terms are correlated for each equation, indicating
that we would achieve more effective statistical results with an SUR model
than with an OLS model. Additionally, we find that the results for F' Y2008
to FY2010 are very similar in each fiscal year.

For the RD ratios from FY2008 to FY2010, the population size coeffi-
cients are significant with negative signs. The coefficients for the square of
the population size are significant with positive signs’. Thus, small munic-
ipalities have small fiscal surpluses, while large municipalities have larger
fiscal surpluses. The coefficients for municipal area are significant with neg-
ative signs. Municipalities with large areas have small fiscal surpluses. The
specific and LAT grants coefficients are significant with negative signs; that
is, the RD ratios of municipalities that receive a large number of grants from
the central government is small. The merger coefficient is significant with a
positive sign. Merged municipalities improved their fiscal deficits following
municipal mergers. The city size dummy variables are not significant.

For the CRD ratios, the population size coefficients are significant, but
they have the opposite sign as those for the RD ratio. Using the CRD ra-
tio, the coefficients for population size have positive signs and those for the
square of the population size have negative signs. When we include the fiscal
deficits of public enterprise accounts, we find that small municipalities have
large fiscal surpluses while large municipalities have small fiscal surpluses.
This finding means that larger municipalities tend to have large public en-
terprises, such as transport businesses and public hospitals. Thus, fiscal
surpluses for large municipalities are small. The coefficients for specific and
LAT grants are significant with negative signs for the CRD ratios as well
as the RD ratios. For both RD and CRD ratios, these results indicate that
these grants cause a flypaper effect or a soft budget problem!?. Addition-
ally, it is natural that the coefficients for LAT grants have negative signs
because the denominators of the RD and CRD ratios consist of the standard
financial scale, which includes both local tax revenue and LAT grants.

?Note that our RD and CRD ratios are multiplied by -1.
YKakamu et al. (2014) revealed the flypaper effects for Japanese prefectural government
expenditures.



For the RDS ratios, the population size coefficients are significant with
positive signs, and those of the square of the population size are significant
with negative signs. When the area of municipalities is large, the RDS ratio
is large because the area coefficients have positive signs. For the RDS ratio,
the LAT grant coefficients are significant with positive signs. Therefore,
municipalities that receive more LAT grants suffer from large accumulated
debts that they must repay each year. The merger coefficient is signifi-
cant with a positive sign. The merged municipalities increased the RDS
ratio. The ordinance-designated cities dummy variables are significant with
positive signs. The city size dummy variables are significant with negative
signs. However, the city size dummy variables in F'Y2010 are positive and
significant.

For the FB ratios, the population size coefficients are significant with
positive signs ,and those of the square of the population size are significant
with negative signs. The LAT grant coefficients are significant with positive
signs. Therefore, because municipalities that heavily depend on LAT grants
from the central government suffer from a large amount of accumulated
debt, they have larger FB ratios than others. Among the city size dummy
variables, those for ordinance-designated cities, core cities, and special case
cities are significant with positive signs. The city size dummy variables in
FY2008 and FY2009 are significant with negative signs, but that in FY2010
is significant with a positive sign.

Given these results for the new fiscal indexes, we consider the estima-
tion result of the per capita RF. Both the coefficients for population size
and the square of population size are significant. When the population size
of a municipality increases, its RF ratio decreases. Large municipalities
have larger RF ratios than others. The coefficients for city area are signif-
icant with positive signs. Moreover, the coefficients for specific grants in
FY2008 and FY2009 are significant with a positive sign. This result indi-
cates that municipalities with a large number of specific grants have larger
RF ratios. However, the same coefficients in FY2010 are not significant.
The coefficients for LAT grants are significant with negative signs because
municipalities that receive a large number of LAT grants from the central
government cannot afford to reserve their funds. The merger coefficient is
positive and significant. In the city size dummy variables, we can see differ-
ent results for the new fiscal indexes. We revealed that the coefficients for
ordinance-designated cities, core cities, and special case cities are significant
with negative signs, indicating that these large cities avoided exceeding the
criteria of the new fiscal indexes, especially those of the flow indexes, by
reducing their reserved funds. As a result, their FB ratios increased while
their RF ratios decreased.



4.2 Interdependency of the new fiscal indexes

In this section, we investigate the interdependency between the new fiscal
indexes and reserved funds using the correlation matrix of the residuals
from the SUR model. Using this correlation matrix, we can confirm the re-
lationship between ordinary accounts and extra-governmental organization
accounts. We specifically focus on stock-flow adjustments among these in-
dexes. Table 5 shows the correlation matrix of the residuals from the SUR
model for the data from FY2008 to FY2010.

Naturally, the RD and CRD ratios have strongly positive correlations
between FY2008 and FY2010. We reveal that the real deficits of ordinary
accounts and public enterprise accounts improved in this period. A nega-
tive correlation is observed between the the RD and RDS ratios, showing
that municipalities that improved their real deficits reduced their debt re-
payments to improve their fiscal soundness. However, the RD and FB ratios
have negative correlations of -0.182 in FY2008, -0.114 in F'Y2009, and -0.052
in FY2010. In other words, municipalities were willing to increase their FB
ratios, which is the stock index, just after the introduction of the new fiscal
rule, in turn decreasing their RD ratios, one of the flow indexes. We also find
that municipalities made stock-flow adjustments by reducing their reserved
funds because the RD and RF ratios have a slightly negative correlation in
addition to the estimation results of the SUR model in Table 2 - 4. These
correlations between the RD ratio and other indexes between FY2008 and
FY2010 are statistically significant per a test of the correlation coefficients.

Next, we focus on the relationship between the CRD ratio and the other
indexes. We reveal a negative correlation between the CRD and FB ratios
between FY2008 and FY2010, the same as the correlation between the RD
and FB ratios. This result indicates that municipalities increased their FB
ratios to reduce their CRD ratios and reduced their RF ratios to decrease
their CRD ratios.

The correlation between the RDS and FB ratios is strongly positive.
Municipalities that have a large amount of accumulated debt must repay
their debt each year. Additionally, the RDS and RF ratios have a negative
correlation, showing that it is not easy to reserve additional funds each
year because municipalities have to repay a large amount of debt that they
borrowed before the implementation of the new fiscal rule.

Finally, we reveal a strongly negative correlation between the FB and
RF ratios of approximately -0.5 between F Y2008 and F'Y2010. These results
indicate that municipalities create stock-flow adjustments by reducing their
reserved funds to improve their real deficits while they ignore increases in
their FB ratios.

From both of these results in Table 5 and the estimation results in Tables
2 - 4, we can reveal that large municipalities, which are specific kinds of
cities, including ordinance-designated cities, core cities, and special case



cities, adjusted their fiscal indexes to avoid exceeding the criteria established
by the new fiscal rule. The reason for this behavior is that municipalities
did not want to be fiscally managed under the surveillance of the central
government and wanted to avoid reductions in their LAT grants from the
central government. We conclude that municipalities implemented stock-
flow adjustments to the extent permitted by the new fiscal rule to avoid
these situations.

5 Conclusion

In this paper, we contribute to this literature in several ways. We analyzed
creative accounting by stock-flow adjustment after the introduction of the
new fiscal rule in Japanese municipalities. Our primary contribution is that
we focused on the interdependency of the new fiscal indexes of new fiscal rule
by applying an SUR model, a method that is different from those employed
in previous studies.

First, using an SUR model, we revealed that the flow indexes of the mu-
nicipalities that depend on specific and LAT grants from the central govern-
ment exhibited increased real deficits for both ordinary accounts and public
enterprise accounts. This finding indicates that the flypaper effect and soft
budget problem are caused by the large number of grants awarded by the
central government. Moreover, the stock indexes of large municipalities that
depend on LAT grants are higher than those of other municipalities. Specifi-
cally, the stock indexes of large municipalities that are ordinance-designated
cities, core cities, or special case cities are higher than those of other mu-
nicipalities. Municipalities that receive a large number of specific grants
reserve their funds. However, municipalities that receive a large number of
LAT grants have smaller amounts of reserved funds than other municipali-
ties. Additionally, large municipalities, which include ordinance-designated
cities, core cities, and special case cities, have smaller amounts of reserved
funds.

Second, we revealed an interdependency between the new fiscal indexes
of the new fiscal rule using a correlation matrix of the residuals. The flow
indexes and stock index have a negative correlation. This result shows that
municipalities create stock-flow adjustments in which they allow increases in
the stock index while decreasing their flow indexes by reducing their reserved
funds to avoid exceeding the criteria of the new fiscal rule. Specifically, we
found that large municipalities implemented stock-flow adjustments because
they had larger amounts of reserved funds than towns and villages.

Therefore, we believe that municipalities myopically postponed solving
their fiscal problems even though the aim of introducing the new fiscal rule
was to achieve true fiscal soundness and to prevent stock-flow adjustments
between ordinary accounts and extra-governmental organizations. Given



that a number of municipalities depend on a large number of grants from
the central government and that they have a large amount of accumulated
debt, we conclude that municipalities implemented stock-flow adjustments
by reducing their reserved funds after the introduction of the new fiscal rule.
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Figure 2: Image of sound financial status of local governments
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Table 1: Summary statistics

FY2008

Variable Mean  Std. Dev. Min Max
RD 4.503 3.266 -16.31 29.56
CRD 15.032 11.280 -26.42 116.06
RDS 14.193 5.034 -0.3 32.1
FB 89.830 83.430 -392.883 393.511
RF 195.458  363.571 0.187 5260.392
In(Pop) 10.080 1.416 5.056 15.0981
In(Area) 4.701 1.224 1.244 7.686
Specific grants 0.073 0.041 0.000 0.413
LAT grants 0.257 0.161 0 0.649
Merged trend 1.439 2.152 0 10
Designated cities 0.010 0.097 0 1
Core cities 0.022 0.147 0 1
Special case cities 0.024 0.152 0 1
Cities 0.382 0.486 0 1
FY2009

Variable Mean  Std. Dev. Min Max
RD 5.119 3.559 -10.31 42.49
CRD 15.604 11.275 -14.02 104.31
RDS 13.432 4.840 -0.2 28.4
FB 77.029 81.962 -442.842  372.562
RF 212.616  400.109 1.460 5540.666
In(Pop) 10.101 1.432 5.106 15.102
In(Area) 4.735 1.223 1.244 7.686
Specific grants 0.087 0.042 0.001 0.434
LAT grants 0.265 0.165 0 0.619
Merged trend 1.790 2.609 0 11
Designated cities 0.010 0.102 0 1
Core cities 0.024 0.152 0 1
Special case cities 0.023 0.151 0 1
Cities 0.394 0.489 0 1
FY2010

Variable Mean  Std. Dev. Min Max
RD 5.857 3.958 -9.56 35
CRD 16.631 11.413 -8.54 117.83
RDS 12.365 4.541 -3.1 26.2
FB 59.186 80.851 -492.446  383.067
RF 244.847  441.706 0.895 6398.282
In(Pop) 10.093 1.436 5.136 15.104
In(Area) 4.736 1.223 1.244 7.636
Specific grants 0.140 0.038 0.015 0.352
LAT grants 0.247 0.148 0 0.565
Merged trend 2.130 3.065 0 12
Designated cities 0.011 0.104 0 1
Core cities 0.023 0.151 0 1
Special case cities 0.023 0.151 0 1
Cities 0.394 0.489 0 1




Table 2: Estimation results

FY2008
Variables RD CRD RDS FB RF
In(Pop) -3.032%FFF - 12.132%F%  3.915%*¥*F  173.085***  -1,413.656***
(0.693)  (2.521)  (0.964)  (17.150) (57.256)
In(Pop)*2 0.097**¥*  _0.641%**  _0.230%**  _7.595%** 59.277H**
(0.037)  (0.136)  (0.052) (0.923) (3.082)
In(Area) -0.252%%* -0.003 0.589%** 0.909 53.805***
(0.078)  (0.283)  (0.108) (1.927) (6.435)
Specific grants (lag) -9.882%**  _40.144%** -0.161 -71.618 1,080.486***
(1.924)  (7.000)  (2.678)  (47.617) (158.977)
LAT grants (lag) -6.763%*%  _18.245%FF  12.549%FK  213.758%KF  _040.290%F*
(0.738)  (2.687)  (1.028)  (18.277) (61.019)
Mergers trend 0.228%** 0.104 0.209*** -0.288 22.796***
(0.041)  (0.148)  (0.056) (1.004) (3.353)
Designated cities -1.583 4.664 6.196*%**  159.620%**  -495.265%**
(1.103)  (4.014)  (1.535)  (27.304) (91.157)
Core cities 0.126 2.974 0.167 28.226* -216.946%**
(0.645)  (2.347)  (0.898)  (15.968) (53.313)
Special case cities -0.677 0.916 0.868 31.603** -126.649%**
(0.557)  (2.025)  (0.775)  (13.778) (45.999)
Cities -0.099 0.807 -0.951%%*  _21.607*** -23.588
(0.257)  (0.935)  (0.358) (6.362) (21.239)
Constant 28.450***  _34.756*** -6.369 -890.270***  §,228.239%**
(3.218)  (11.710)  (4.479)  (79.658) (265.948)
Breusch-Pagan test Chi2(10) = 1662.659 ***
Observations 1,763 1,763 1,763 1,763 1,763
R-squared 0.165 0.076 0.322 0.220 0.543

Notes: *** ** and * indicate statistical significance at the 1, 5, and 10
percent level, respectively. Standard errors are reported in brackets.



Table 3: Estimation results

FY2009
Variables RD CRD RDS FB RF
In(Pop) -3.102%*F*%  11.290%** 6.205%** 190.641%%*  -1,588.658%**
(0.758)  (2.518) (0.933) (16.544) (62.529)
In(Pop)*2 0.095%* -0.614%F%  _(0.333%** -8.308%** 66.993***
(0.041)  (0.136) (0.050) (0.891) (3.367)
In(Area) -0.250*** -0.141 0.486*** 0.948 56.520%**
(0.087)  (0.289) (0.107) (1.898) (7.174)
Specific grants (lag) -6.533%*%*% -38.357*** 1.116 -28.243 650.763***
(2.004)  (6.957) (2.578) (45.708) (172.758)
LAT grants (lag) -6.458***  _18.188%**  12.597F** 200.228%** -986.088***
(0.813)  (2.702) (1.001) (17.753) (67.099)
Mergers trend 0.229%** 0.046 0.147%%* -1.033 23.084***
(0.037)  (0.124) (0.046) (0.815) (3.081)
Designated cities -1.618 4.423 T.574%** 156.946%** -542.543***
(1.158)  (3.846) (1.425) (25.271) (95.515)
Core cities 0.074 4.119* 0.683 31.283** -236.179***
(0.709)  (2.355) (0.872) (15.469) (58.468)
Special case cities -0.254 0.751 0.822 24.896* -135.853***
(0.633)  (2.103) (0.779) (13.819) (52.231)
Cities 0.028 0.285 -0.965%** -18.503%** -41.409%*
(0.284)  (0.942) (0.349) (6.189) (23.303)
Constant 29.579%**  _26.482%*  _19.159%F* _-1,010.949***  9,258.860***
(3.530)  (11.728)  (4.345) (77.051) (291.223)
Breusch-Pagan test Chi2(10) = 1622.225 ***
Observations 1,697 1,697 1,697 1,697 1,697
R-squared 0.155 0.076 0.316 0.252 0.552

Notes: *** ** and * indicate statistical significance at the 1, 5, and 10
percent level, respectively. Standard errors are reported in brackets.



Table 4: Estimation results

FY2010
Variables RD CRD RDS FB RF
In(Pop) S3.271FFF 10.562%F* 6.932%** 192.483%** -1,820.131%**
(0.837)  (2.537) (0.883) (15.864) (65.815)
In(Pop)*2 0.094** -0.570%*FF  _0.357H** -8.289%** T7.750%**
(0.045)  (0.137) (0.048) (0.854) (3.544)
In(Area) -0.445%** -0.262 0.3817%** 1.277 54.150%**
(0.097)  (0.294) (0.102) (1.838) (7.626)
Specific grants (lag) -6.553%*%*%  -23.939*** -1.322 -8.389 65.737
(2.389)  (7.241) (2.520) (45.278) (187.842)
LAT grants (lag) -6.404***%  _18.861***  13.535%** 209.734*** -1,075.453***
(1.023)  (3.100) (1.079) (19.386) (80.426)
Mergers trend 0.226%** 0.053 0.077** -1.862%** 22.947%**
(0.035)  (0.107) (0.037) (0.670) (2.780)
Designated cities -0.743 1.801 8.304*** 159.578%** -584.509%**
(1.405)  (4.259) (1.482) (26.633) (110.491)
Core cities 0.359 2.677 2.189%** 48.012%%* -201.099***
(0.919)  (2.784) (0.969) (17.410) (72.229)
Special case cities 0.297 -0.020 1.884** 37.567** -102.005
(0.807)  (2.445) (0.851) (15.286) (63.418)
Cities 0.502 -0.480 0.924*** 16.222%%* 62.115%*
(0.314)  (0.952) (0.331) (5.954) (24.702)
Constant 33.017%F*  _21.479*  -26.227***  _1,085.056***  10,475.681***
(3.975)  (12.047)  (4.192) (75.327) (312.502)
Breusch-Pagan test Chi2(10) = 1638.718 ***
Observations 1,722 1,722 1,722 1,722 1,722
R-squared 0.153 0.065 0.285 0.271 0.581

Notes: *** ** and * indicate statistical significance at the 1, 5, and 10
percent level, respectively. Standard errors are reported in brackets.



Table 5:

Correlation matrix of residuals

FY2008
RD CRD RDS FB RF
RD 1.000
CRD 0.389%* 1.000
RDS  -0.161%** -0.039 1.000
FB -0.182%*%  _(.143%*F*  (0.648*** 1.000
RF -0.062** -0.058 -0.212%**  -0.492*** 1.000
FY2009
RD CRD RDS FB RF
RD 1.000
CRD 0.409%** 1.000
RDS  -0.137%** -0.041 1.000
FB -0.114%%%€ Q. 0.66%** 1.000
RF -0.124%*% -0.04* -0.195***  -0.505*** 1.000
FY2010
RD CRD RDS FB RF
RD 1.000
CRD 0.437#4* 1.000
RDS  -0.069*** -0.033 1.000
FB -0.052**  -0.066***  0.662%** 1.000
RF -0.13%** -0.041*  -0.1867*** -0.506*** 1.000

Notes: *** ** and * indicate statistical significance at the 1, 5, and 10
percent level, respectively. Standard errors are reported in brackets.
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Does the new fiscal rule affect the fiscal condition?

We analyze creative accounting by stock-flow-adjustments on Japanese
municipalities

@ Framework: Interdependency of the new fiscal indexes by Seemingly
Unrelated Regression (SUR)

@ Data: Municipalities in Japan, from 2008 to 2010

@ Negative correlation between Real deficit(flow) and Future
burden(stock)

@ Creative accounting by reducing of their reserved funds to avoid
exceeding the criteria of the new fiscal rule
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The Law Relating to the Financial Soundness of Local Governments
@ The law was enacted in June 2007
@ The law has been enforced for all municipality from FY2008

@ The former law had the 50 year history

o Index: Only the index of the real deficit (flow)

e Target: Ordinary account

e Some municipalities shifted their fiscal deficit to their

extra-governmental organizations to hide their true fiscal deficit

@ The new law has started since FY2008

e Index: Four indexes (stock and flow)

e Target: Ordinary account and extra-governmental organizations

Analyze creative accounting after the introduction of the new fiscal
rule
@ Between Ordinary account and extra-governmental organizations

@ Between stock and flow indexes

Haruaki Hirota and Hideo Yunoue (Musashi | AR BURLILIEEICEI T % R 13 October 2017 3/28

Factors of the expansion of fiscal deficits

Fiscal rules
Permanent or temporary rules for balanced budgets or debt limits etc.

@ To reduce fiscal deficits

@ To address fiscal common pool problems

@ To address the time inconsistency of decision-making

@ Balanced-budget rules, deficit rules, debt rules, expenditure rules etc.

Expansion of fiscal deficits
@ Strict rules tend to reduce fiscal deficit

@ Transparency of budget procedures

@ Changing rules might lose its effect

@ von Hagen and Harden(1995), Kontopoulos and Perotti(1999),
Persson and Tabellini(1999), Kirchgussner(2002), Milesi -
Ferretti(2003), von Hagen(2006), von Hagen and Wolff(2006) etc.
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Related literature

Accounting gimmicks
@ Fiscal rules can improve fiscal conditions

@ Changing rules or introducing strict rules can possibly result in
accounting gimmicks

@ Milesi-Ferretti(2003)
Accounting gimmicks tend to be occurred when fiscal rules are
introduced under low transparency of fiscal institutions
@ Koen and van den Noord(2005)
Creative accounting - increasing net debt
@ van Hagen and Wolff(2006)
Stock-flow adjustments
Although fiscal deficit decrease, accumulated debt increase
@ Maltritz and Wiiste(2015) 27 EU countries
Stock-flow adjustment under bad fiscal conditions
@ Clémenceau and Soguel(2017) Swiss cantons
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Introduction of the new fiscal rule in Japan

The Law Relating to the Financial Soundness of Local Governments
@ Aim for transparency of fiscal management

@ Introduced four fiscal indexes (stock and flow)

The former law had some problems
@ Deficit rule (flow) only for ordinary account of municipalities

@ There was the only red card for the deficit rule (If a municipality goes
bankrupt, it's kept under surveillance of the central government)

@ There was no fiscal index for public enterprises etc.

@ Some municipalities shifted their fiscal deficit to their
extra-governmental organizations

e.g. Yubari city in Hokkaido substantially went financial bunkrupt in
FY2006 caused by creative accounting and huge debt problems of
third sector enterprises etc.
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The Law Relating to the Financial Soundness of Local Governments

Real deficit ratio (flow)

o ) real deficit
Real deficit ratio = : _ (1)
standard financial scale

@ Target: Ordinary account

Consolidated real deficit ratio (flow)

consolidated real deficit

Consolidated real de ficit ratio =

standard financial scale

v

@ Target: Ordinary account + Public enterprises accounts

*standard financial scale: general revenue
= (standard tax revenue + LAT grants(unspecific grants))
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The Law Relating to the Financial Soundness of Local Governments

Real debt service ratio (flow)

) ) redemption of bond
Real debt service ratio = , , (3)
standard financial scale

v

@ Target: Ordinary accounts + Public enterprises accounts + Partial
administrative associations, wide area local public bodies

Future burden ratio (stock)

) future burden
Future burden ratio = : . (4)
standard financial scale

v

@ Target: Ordinary accounts + Public enterprises accounts + Partial
administrative associations, wide-area local public bodies + Local
public corporations, third-sector enterprises, etc.

@ *Deducted for the amount of specific or unspecific grants
Haruaki Hirota and Hideo Yunoue (Musashi | #h75REBUR£(LIBIZICEE T % RAE DT 13 October 2017 8 /28




Subject of ratio for determining soundness

Bad Debts
J

(Former)
Real deficit ratio

General account Special account Partial
Public enterprise administrative Local public
associations, wide- corporations, third-
Public enterprise area local public sector enterprises.

Ordinary account

accounts bodies

Real deficit ratio

Consolidated real deficit ratio

Real debt service ratio

Future burden ratio
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Yellow and red card

Early financial soundness criterion (Yellow card)

@ Formulation of financial soundness plan, request for external auditing,
etc.

Financial rebuilding criterion (Red card)

@ Formulation of financial rebuilding plan, procedure for seeking
agreement of central government on plan, restriction on the issue of
local bonds, special bonds, etc.

*There is no red card for future burden ratio (stock)

@ Regulations concerning the disclosure of financial indexes has been
enforced since April, 2008

@ Regulations concerning the obligation to formulate plans, etc. will be
enforced from April, 2009 and applied from the settlement of FY 2008
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Image of early financial soundness, financial rebuilding and soundness

of public enterprise management

Early financial Financial rebuilding Financial
soundness criterion criterion deterioration

Early financial
0% soundness stage
(Yellow Card)

Financial rebuilding stage
(Red Card)

Real deficit Municipality: — 159

pality: 11.25 - 15% N
Ration (Flow) (according to financial size) Municipality: 20%
Consolidated real Municipality: 16.25 — 20%

. . . o Municipality: 30%
deficit ratio (Flow) (according to financial size) unicipality 0
Real.debt ) Municipality: 25% Municipality: 35%
service ratio (Flow)

Future burden Municipality: 350% None

Ratio (Stock)

Organization

to be subject Organization
to financial <: to be subject
soundness to financial
rebuilding
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Empirical framework

Estimation of creative accounting by stock-flow-adjustments

@ No red card for future burden ratio (stock)

@ Check the interdependency of the four fiscal indexes by SUR

e Each index is interdependently determined by each municipality at the
same time

e Each municipality has to keep watching both flow and stock indexes
not to exceed each criterion

@ Single-annual-budget principle

e The expenditure for each fiscal year must be financed by the revenue
within the fiscal year.

e |f municipalities doesn’t spend all budget within the fiscal year, they
might be reduced their grants such as LAT grants in the following
fiscal year

e Public projects of some municipalities has a tendency to increase at the
end of the fiscal year
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Empirical framework 2

@ SUR (Seemingly Unrelated Regression)

This model can be the contemporaneous correlation between the error
terms in the equations

Y;lj = Bo+ ﬁpop,jln(Popi) + /Bpop2,jln(P0pi)2 + /Barea,jln(Areai)
+Bsgrants,jSgrants; i1 + Brar,;LATgrants; ;1
+:6Mergedtrend,jMergedtrendi + ﬁCitysize,j Citys":zei + €ij

i:municipality, j:fiscal indexes

@ Dependent variable: RD(Real deficit ratio), CRD(consolidated real
deficit ratio), RDS(Real debt service ratio), FB(Future burden ratio),
RF(Reserve Fund per capita)

@ Independent variable: In(Population), In(Area), Specific grants to
total revenue ratio, LAT grants to total revenue ratio, Merged trend,
Designated cities, Core cities, Special case cities, Cities
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@ All municipality between FY2008 and FY2010
e The new law has been introduced from FY2008
@ RD and CRD are multiplied by -1

e If RD and CRD has a surplus, it's positive
e If RD and CRD has a deficit, it's negative
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Summary Statistic in FY2008

FY2008

Variable Mean Std. Dev. Min Max
RD 4.503 3.266 -16.31 29.56
CRD 15.032 11.280 -26.42 116.06
RDS 14.193 5.034 -0.3 32.1
FB 89.830 83.430 -392.883 393.511
RF 195458 363.571 0.187 5260.392
In(Pop) 10.080 1.416 5.056 15.0981
In(Area) 4.701 1.224 1.244 7.686
Specific grants 0.073 0.041 0.000 0.413
LAT grants 0.257 0.161 0 0.649
Merged trend 1.439 2.152 0 10
Designated cities 0.010 0.097 0 1
Core cities 0.022 0.147 0 1
Special case cities 0.024 0.152 0 1
Cities 0.382 0.486 0 1
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FY2009

Variable Mean Std. Dev. Min Max
RD 5.119 3.559 -10.31 42.49
CRD 15.604 11.275 -14.02 104.31
RDS 13.432 4.840 -0.2 28.4
FB 77.029 81.962 -442.842  372.562
RF 212.616  400.109 1.460 5540.666
In(Pop) 10.101 1.432 5.106 15.102
In(Area) 4.735 1.223 1.244 7.686
Specific grants 0.087 0.042 0.001 0.434
LAT grants 0.265 0.165 0 0.619
Merged trend 1.790 2.609 0 11
Designated cities 0.010 0.102 0 1
Core cities 0.024 0.152 0 1
Special case cities 0.023 0.151 0 1
Cities 0.394 0.489 0 1
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Summary Statistic in FY2010

FY2010

Variable Mean Std. Dev. Min Max
RD 5.857 3.958 -9.56 35
CRD 16.631 11.413 -8.54 117.83
RDS 12.365 4.541 -3.1 26.2
FB 59.186 80.851 -492.446  383.067
RF 244.847  441.706 0.895 6398.282
In(Pop) 10.093 1.436 5.136 15.104
In(Area) 4.736 1.223 1.244 7.686
Specific grants 0.140 0.038 0.015 0.352
LAT grants 0.247 0.148 0 0.565
Merged trend 2.130 3.065 0 12
Designated cities 0.011 0.104 0 1
Core cities 0.023 0.151 0 1
Special case cities 0.023 0.151 0 1
Cities 0.394 0.489 0 1
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Estimation result in FY2008
Variables RD CRD RDS FB RF
In(Pop) -3.032%**%  12.132%** 3. 015%*%*  173.085***  -1,413.656***
(0.693)  (2.521)  (0.964)  (17.150) (57.256)
In(Pop)*2 0.097***  _0.641***  _0.230*** -7.505%** 59.277***
(0.037)  (0.136)  (0.052) (0.923) (3.082)
In(Area) -0.252%** -0.003 0.589%** 0.909 53.805%**
(0.078) (0.283) (0.108) (1.927) (6.435)
Specific grants (lag) -9.882*%**  -40.144***  _0.161 -71.618 1,080.486***
(1.924)  (7.000)  (2.678)  (47.617) (158.977)
LAT grants (lag) -6.763***  _18.245%*%* 12 540*** D13 758**¥*  _040.200***
(0.738) (2.687) (1.028) (18.277) (61.019)
Mergers trend 0.228*** 0.104 0.209*** -0.288 22.796***
(0.041)  (0.148)  (0.056) (1.004) (3.353)
Designated cities -1.583 4.664 6.196***  159.620***  _405.265***
(1.103)  (4.014)  (1.535)  (27.304) (91.157)
Core cities 0.126 2.974 0.167 28.226* -216.946%**
(0.645)  (2.347)  (0.898)  (15.968) (53.313)
Special case cities -0.677 0.916 0.868 31.603** -126.649%**
(0.557)  (2.025)  (0.775)  (13.778) (45.999)
Cities -0.099 0.807 -0.951***  _21.607*** -23.588
(0.257)  (0.935)  (0.358) (6.362) (21.239)
Constant 28.450%**  _34 756*** -6.369 -890.270***  8,228.230%**
(3.218)  (11.710)  (4.479)  (79.658) (265.948)
Breusch-Pagan test Chi2(10) = 1662.659 ***
Observations 1,763 1,763 1,763 1,763 1,763
R-squared 0.165 0.076 0.322 0.220 0.543
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Estimation result in FY2009

Variables RD CRD RDS FB RF
In(Pop) -3.102%**  11.290*** 6.205%** 190.641***  -1,588.658%**
(0.758)  (2.518) (0.933) (16.544) (62.529)
In(Pop)*2 0.005%*  -0.614***  _(.333*** -8.308*** 66.993%**
(0.041) (0.136) (0.050) (0.891) (3.367)
In(Area) -0.250%** -0.141 0.486*** 0.948 56.520%**
(0.087)  (0.289) (0.107) (1.898) (7.174)
Specific grants (lag) -6.533*** .38.357*** 1.116 -28.243 650.763%**
(2.004)  (6.957) (2.578) (45.708) (172.758)
LAT grants (lag) -6.458%**  _18.188%**  12.597*** 200.228%** -086.088***
(0.813)  (2.702) (1.001) (17.753) (67.099)
Mergers trend 0.229%** 0.046 0.147%%* -1.033 23.084%**
(0.037) (0.124) (0.046) (0.815) (3.081)
Designated cities -1.618 4.423 T.574%%* 156.946%** -542 543%**
(1.158)  (3.846) (1.425) (25.271) (95.515)
Core cities 0.074 4.119* 0.683 31.283** -236.179***
(0.709) (2.355) (0.872) (15.469) (58.468)
Special case cities -0.254 0.751 0.822 24.896* -135.853***
(0.633)  (2.103) (0.779) (13.819) (52.231)
Cities 0.028 0.285 -0.965*** -18.503*** -41.409*
(0.284) (0.942) (0.349) (6.189) (23.393)
Constant 20.579%*%*  .26.482*%*  _19.159%** _1,010.949*** 9 258.860***
(3.530)  (11.728)  (4.345) (77.051) (291.223)
Breusch-Pagan test Chi2(10) = 1622.225 ***
Observations 1,697 1,697 1,697 1,697 1,697
R-squared 0.155 0.076 0.316 0.252 0.552
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Estimation result in FY2010
Variables RD CRD RDS FB RF
In(Pop) S3.271%%*%  10.562%** 6.932%** 192.483*** -1,820.131%**
(0.837) (2.537) (0.883) (15.864) (65.815)
In(Pop)*2 0.004%*  _Q.570%*k  _0357Fk% g 2goRkx 77.750%%*
(0.045)  (0.137) (0.048) (0.854) (3.544)
In(Area) -0.445%%* -0.262 0.381*** 1.277 54.150%**
(0.097) (0.294) (0.102) (1.838) (7.626)
Specific grants (lag) -6.553***  -23.939%** -1.322 -8.389 65.737
(2.389)  (7.241) (2.520) (45.278) (187.842)
LAT grants (lag) -6.404***  _18.861***  13.535%*** 200.734*** -1,075.453%**
(1.023) (3.100) (1.079) (19.386) (80.426)
Mergers trend 0.226*** 0.053 0.077** -1.862%** 22.047***
(0.035)  (0.107) (0.037) (0.670) (2.780)
Designated cities -0.743 1.801 8.304*** 159.578*** -584.509%**
(1.405)  (4.259) (1.482) (26.633) (110.491)
Core cities 0.359 2.677 2.189** 48.012%** -201.099***
(0.919)  (2.784) (0.969) (17.410) (72.229)
Special case cities 0.297 -0.020 1.884** 37.567** -102.005
(0.807) (2.445) (0.851) (15.286) (63.418)
Cities 0.502 -0.480 0.924*** 16.222*** 62.115**
(0.314)  (0.952) (0.331) (5.954) (24.702)
Constant 33.017%%*  _21.479%  -26.227*** _1,085.056*** 10,475.681***
(3.975)  (12.047)  (4.192) (75.327) (312.502)
Breusch-Pagan test Chi2(10) = 1638.718 ***
Observations 1,722 1,722 1,722 1,722 1,722
R-squared 0.153 0.065 0.285 0.271 0.581
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Main estimation result

Interdependency of fiscal indexes each year
@ These models are rejected by Breush-Pagan test

@ Error terms are correlated with each eaquation

Real deficit ratio
@ Population is negative and the square of the population is positive
significant
e The larger population size, the smaller the ratio
e The ratio increase as the population size is very large
@ Area is negative significant
@ Specific and LAT grants are negative significant
e Flypaper effects may have been caused by grants from central
government
@ Merged trend is positive significant

Consolidated real deficit ratio

@ Population size is positive and the square of the population size is
negative
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Main estimation result 2

Real debt service ratio
@ Population size is positive and the square of the population size is
negative significant
@ Area is positive significant
@ LAT grants is positive significant
@ Merged trend is positive significant
Future burden ratio

@ Population size is positive and the square of the population size is
negative significant
@ LAT grants is positive significant
e Municipalities which strongly depend on grants has a higher future
burden

@ Merged trend is negative significant
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Main estimation result 3

Reserved fund per capita
@ Population size is negative and the square of the population size is
positive significant
@ Area is positive significant
@ LAT grants is negative significant
e Municipality which depends on LAT grants decrease RF

@ Merged trend is positive significant
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Correlation matrix of residuals in FY2008

FY2008
RD CRD RDS FB RF
RD 1.000
CRD 0.389*** 1.000
RDS  -0.161*** -0.039 1.000

FB -0.182%**  _(0.143%**  (.648*** 1.000
RF -0.062%* -0.058 -0.212%**  _0.492%*%* 1.000
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Correlation matrix of residuals in FY2009

FY2009

RD CRD RDS FB RF
RD 1.000
CRD 0.409***  1.000
RDS  -0.137*%*  -0.041 1.000
FB -0.114*%*  _Q.1***  0.66*** 1.000
RF -0.124***  _0.04* -0.195%*%* _0.505*** 1.000
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Correlation matrix of residuals in FY2010

FY2010
RD CRD RDS FB RF
RD 1.000
CRD 0.437*** 1.000
RDS  -0.069%** -0.033 1.000

FB -0.052*%*  -0.066***  0.662*** 1.000
RF -0.13%%x -0.041*  -0.1867*** -0.506*** 1.000
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Interdependency of fiscal indexes

@ Positive correlation between RD and CRD

Negative correlation between RD and RDS

Negative correlation between RD and FB

e Real Deficit had been improved while Future Burden had been got
worse

e Both flow and stock indexes were expected to improve for the fiscal
consolidation after introducing the new fiscal rule

@ There is no red card of Future burden ratio

@ Negative correlation between RD and RF

e Real deficit ratio had temporarily been improved by some municipalities
reducing the reserve funds

@ These results indicated the stock-flow-adjustments
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Conclusion

@ Flow indexes of the municipalities that depend on grants exhibited
increased real deficits

@ Stock indexes of large municipalities that depend on grants higher
than those of other municipalities

@ Municipalities that receive a large number of LAT grants have smaller
amounts of reserved funds than other municipalities

@ Large municipalities have smaller amounts of reserved funds

@ Flow indexes and stock index have a negative correlation

e Municipalities create stock-flow adjustments in which they allow
increases in the stock index while decreasing their flow indexes by
reducing their reserved just after the introduction of the new fiscal rule
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