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Tvia (F)BHED NCLB EICBET 53 RFH vy MHERIL RIELL L DHERE

FIRPEFFI
gk =BWF

1. AREOHHRA

Twia (F)EMEBMEIZK S NoChildLeft Behind (LLF Tl NCLB & B&EE) ik(X, 1960
FERODT 2T RUOT a3V URERBMEIZ & S Great Society Program 4> War on Poverty
EVWSYRFIVGRULFROFTER L-BRREZEIRNRET S ESEARIEFELF
HEE) OBERIEETHY | COPHETERBRFONAZKRECRILT 2EELOKKS]
LEnd % ARTIE, ZOEEEDOPICT A WHLESEEBENABINS I LIZEE
LT, REZRICEALTaxFhy MMAERKEFE IS L TIT o =5k (Connecticut, v.
Spellings) et L1=Ly 3,

21 EHIZHOICHMERFIRD T v & 2 (F) BUED, ERBUFONMAZRIET AR TH
BREZHELE-DE Y 20 HERICABRICETLES O—N\ILiEOHB TEREFIZEWD
TITIEEY—ERENTAFERIHEA, 1960 F4ED War on Poverty DB L U 4 #EFM
BUYIDE=HICIE—BOERENBEEF SN OTHD, —ATEERZOBILOBIZED
RARMNLDEFENHY, A TREAERERL S LHRAMGERFNRE L THERENK
Hontz, BEBICOWVWTE, REODBEAZITMATHRAGANSTHATIBEIEMLT-
CETHRBHEFELREERY, Ty da (F)HMEBHED NCLB BERD—DDER LG o 1=,

VP FAYADOBERBREENLABTHBEOEREBEICDOLNTIE, K% (1996) =S5,
2 Sunderman and Kim(2004), Sunderman(2006), Datnow et al. (2006), Conlan(2011).
SaxFhy FMANCBEIZEAL TR LE-—ZEDHEHIX, UTOESYTHS,

= Connecticut, v. Spellings, 453 F.Supp.2d 459 (D.Conn. 2006)

- Connecticut, v. Spellings, 549 F.Supp.2d 161 (D.Conn. 2008)

- Gonnecticut, v. Duncan, 612 F.3d 107 (2d Cir. 2010).

» Connecticut v. Duncan, 562 U.S. 1249

EREE R FIFTE 612F. 3d 107 DFE LR (certiorari) DREEHRLI-Z&LITLY,
LERARIVREZUWR D LICH > HELRE EXRSHHFDOIBOEHED S B,
AZNERINEZEINS (BF(1991),p.134) ,
42000 FERLIEQEMBHEBRICHTIEBARTOHE L L TIE, L% (2009), L8 -FE -
R#k(2012), /it (2011), = (2006), #2FE (2010) A5,



NLDBRVNVEFHEMWEFORIC, BRREZIRNRETHESEAZBETLHELD
2, TOEBEERLGHRZERUEDH AW TERRT S EMNKRO NI, T, 1990 FKH
CEBTHIRIVE—F - R—XZLBERETH N, TORZUF— FEEMBFNEN
TNOZRGHIBEHFEICEREMNEHRTERET S LEIN, TRIET v a (F) HNRK
HEONCLBEATHRZHTH o=, THHSL, BMNBUIFIERT 2HERNBLTMORE2 V4
—FICESOWTHREBEEZEZHRELT, BRICARZERI LI LE2ERHEDH D AETIE
RYBHIEN, ESEAICHBET HIL—IL &1 %

2L, Tuv2a(FHNRBESZDIL—ILEHRIGERALELS E L2 LA, &M
MODFRLBREERE b T0%, FABIEDSE 2 #(2005-08 ) (CZDRFEEEH S HM
TERADHEMEEEMLIz, COMBRORFELENBFOZRBE NS5EEEET, NCLB
ENEXDEMTENTNOEHEITBRENEHRTERT 2T EROLRIT OV TIEA
OHEITHELCRIET S EE L, ABTIR, Z0OTOEROP TEBSD THEHIZ BT
PRI DEMGERRBALMAED ToNDARTFhyY MMICKDERLE, AR/ —FEL
TERELTEEL,

2. axFHhv FEFE (Connecticut, v. Spellings) DIEE

2006 £ 8 A 22 HIZaxFhy bIE, ERHFAHIZKLSNCLBEZOMITZKY, axRF
Sy FHREROEIH A EHHIFTIZIZER L 1= (Connecticut, v. Spellings, 453 F.Supp.2d 459
(D. Conn. 2006)) , NCLB i%I=Bi L TIEXEREFDMABATIC & HEFRBMNERICEZ = TL
=B, MBFFICE>TRERIENEZDLDEFINAHTTH>=

5 NCLB ;£ ME#RIL—ILIZDULVTEEL < (&, U.S. Department of Education, Office of
Elementary and Secondary Education (2002), Riddle (2003),Riddle (2004), Caffrey (2009),
Skinner (2009), TE(2006), /Mt (2011) L EESHBEI =Ly,

6 KNS DEE & 72 O3 & S 72 K2 1T TE EH-H D E LT, National Conference
of State Legislature(2005) W KWNMZSEIZH 5,

T Dillon, S., (2005, AUG. 23), #d, EEBIOIFRFH Y L Blumenthal EEREMN S
RIMADSMEREUNT SN DMBFLFRICEAUIN G >N . ZTOEREL T,
HDIMNBRFL, CDEFRRBICHITHIRELFRELSNCLBEZDOEEY T4 FEEBATE
BRBEEFETHOTWELN 2 EITMA T, EHBAFHI L DIME CEFNBBMHBES DR
[ZHhDhDOEFFEFRTEREONS 5IRAB)ZF/IBL-ZELEIEITFOSNTILNS,



ARFHY PMARHTERLE-ABZEFRNICHDE ®, F 112, NCLBEDEIIFE<
T4 FREQO U.S.C. § 7907(a) [T HEMBBEREDHERIRY THY, RiE
DICERFDOEBBROERICRLTWS I E, F21T, ERFEFEREORIEDHERS,
EREZEEDZHEIE (Spending Clause) & Tenth Amendment Z22E35+tDTHY, F 3
(2, EHMHEEFEANNCLB EDEFHIIL—IILOBEARNZROIEMDY = A N—BFZESL,
EMARE L= B TOBEFELER LIz &I1E, TEBF#E (Adninistrative Procedure
Act : APA, 5 U.S.C. § § 701-706) DERIZHT=5EERLT=,

ChICH L TERKBEEREAIT ®, NBROBMKETTA MIEOHRIFKRYTH
Y, ERLEEOTEEIRZZEFLIZEDEERLIZSAT, S5I2, SEOMBFD
FAITHT HIEMEAIHE (subject matter jurisdiction) IZBHIFARNTNS I L &,
M B RF I (X EREN _EDEERMEA K IN (failure to state a claim) 952 & Z2EHAE LMK
FFORADEMER LI Tz, EYMHHIEL L, BHFAHIHIBRICOVTHHEITHE
REfEL, TChERSHRIFIRAELTED LTS ',

BERMIC, ERMARHIFTO Kravitz MIBOFIRICE >TARF A Y MNORZITFEA
SnfH, TOEERUTOREY THD '

D 3xFhy bMERRICBEZT2ERL, EEEBRTH D,

2) NCLBZDEIMFE<T VT4 MBI 2 ERUBTEREDHERIVREEZEEENT

HEIDERET DEEHHIR (declaratory judgment) 2% 3R & 2 M EAF D

Pre-Enforcement 53KICDULNT B, MM A HIFT EEMEFEICRIIL TS,
ERHBEEDRURTUTA FOBFRAXHFIBEERET INERET HE

ERHIRZE KD DM BAFD Pre-Enforcement $5RIC DT, B3Rt AEHHIFRIE,

EMHERFEIIRIML TS,

8 Connecticut, v. Spellings, 453 F.Supp.2d 459 (D.Conn. 2006), pp.459-460, 464.

Y Connecticut, v. Spellings, 453 F.Supp.2d 459 (D.Conn. 2006), pp. 460, 464-465.

10 m\ch(1991), p.819.

W Connecticut, v. Spellings, 453 F.Supp.2d 459 (D. Conn. 2006) p. 460.

12 H“_E’]#IJ,J& (FEFRERED) L F, REDEFIDOBERLOEMIMLZEE (R IT50THY,
BEESNFIEICDOLTIE, é%%‘ﬁﬂfﬁ%@#']&tﬂﬁ@?ﬂib%?—*fﬁjtéh%) (E

EP(1991) p.233)

B Z ¥R T, TINBFFAS NCLB ;% %:&=SF LKk (T TULVS ] 72812, 7 Pre-Enforcement”

EWVWSEMNAWLNTILNS (Connecticut, v. Spellings, 453 F. Supp. 2d 459 (D. Conn. 2006),

p.482) . 7 * ') 71 ®D Pre-Enforcement FEKIZCDULNTDEFMIEL, /M (2004) =5,



HERLEELEORZOEREZEST LGNS HEEIC, MBRFINEET 5EBEMNGT
RFNVT A —DEEEEETERERETINEZRET HDESHHIRZERD DM
BUFF D Pre—Enforcement FERIZDULNT, EFRM A FHIFT T E MR HIMEICRIIL T
(AR

5 MBIAFIC K B NCLBZZD I = A N—HEEHEEL-ERHBFTEREDREICZD
WTEBEIEMGEERETERLY,

LEDESIZ, axFhy MHOKFAIK HHFTERTHSERHETELELTLEN
ESNE=DTHAHH, CORDDBETINEFEERBFORANSRTEIN-EEDHR
BEBRE, ABOBEEHNSIBHOTCEELGER LG D, 21 #HiEHHOT O—/\ L
DERDHT, TAVHERNTHET SRFASBEN SR EFSINIBEBEREZE
HBBANEAIEDHDTOERITENT, 74U HERE (United States of America)
[CHEFTEREMNDOAREKNTH D HENGMN - ENBEFZRE, NBROALN-BHERYT 51
HORIEYEDITHIAT HREH, NBAFICLDERBMFICHT HRDBE VST, BHE
[CRTENDLIEHEBRTE S,

aARFHy FINEIORESE E L THRDITHKAZRichard Blumenthal i E &R E
(attorney general) (&, RMDERICDOVTLUTOLSIZHRBAL TS,

BIERN COEHM AR NCLBE: 5IAH) £S5 LY B IFHMLIAETIC,
aAXxFHAY MNIFNCLBEE : 5IRE) RHROBEH (ZHIEEORE, FEED
BEDHED, HAZEETOEM) ZFEBAIERL TV, BMIEEERECST
BEXRNEEEETHD, 20ELLERTIZ, LMI&Connecticut Mastery Tests
CNTs) ZBAL, BEDEZRILLTCHEEDREEZHBOHH=ODY—ILELT
3",
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The significance of [yearly] assessments cannot be underestimated. For
students, every year of school is important as each year builds on what was
learned before.

We must be able to identify strengths and weaknesses and, for the sake of
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students, we cannot do that infrequently. You cannot remedy weaknesses you

do not know about.

National data further show why annual testing is important. Overall,
Connecticut’ s students are doing fine. But beneath the averages
Connecticut’ s achievement gap is wider than the national average. According
to the 2003 National Assessment of Educational Progress assessments black
and Hispanic fourth graders in Connecticut performed 37 and 32 points lower,
respectively, in reading than white students. The eighth grade gaps were
nearly identical. In eighth-grade math, black and Hispanic students scored
38 and 34 points lower than their white peers. These results clearly point
to a problem, but additional detail about the progress (or lack thereof)
in student achievement is needed. NCLB will provide that information by
requiring States to test students in each of grades three through eight and

once in high school.

We must measure annually and in each grade to determine if these gaps are
being closed, and, if they are not, adjustments must be made. For these
reasons, we will not waiver in the implementation of the NCLB annual testing

provisions.
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1 Introduction

Does municipal mergers create a fiscal common pool problem? Recently, a
lot of previous researches tried to verify this topic in local public finance.
The common pool problem in fiscal policy is related to the free rider prob-
lem, pork-barrel spending, and the law of 1/n-all very similar phenomena.
For example, consider the situation in which only some municipalities re-
ceives most of the marginal benefits from a public project, but the marginal
costs of the project are paid by new municipality after mergers. Munici-
pal mergers gives a municipal government the incentive to accumulate debt
and additional expenditures before mergers, since the people in the new
municipality will share the cost.

Previous research indicated the fiscal common pool problem by mu-
nicipal mergers as Canada, Denmark, Germany, Israel, Finland, Sweden,
Switzerland, Japan(e.g. Nelson (1992), Bradbury and Crain (2001), Baqir
(2002), Bradbury and Stephenson (2003), Hinnerich (2009), Jordahl and
Liang (2010), Blom-Hansen (2010), Hansen (2012), Reingewerts (2012),
Nakazawa (2013), Saarimaa and Tukiainen (2015)). The research on this
shows that municipal mergers increases debt in municipal governments.
Many researches showed the fiscal effect of debt after municipal mergers
using the differences in differences (DID) method. Previous few research
also showed the fiscal effect of debt just bofore mergers. For instance, Hin-
nerich (2009), Jordahl and Liang (2010) and Nakazawa (2015) found that
the merged municipalities increased debt just before mergers because they
can share the additional financial burden after mergers.

In order to evaluate the fiscal common pool problem in Japan, this paper
focuses on municipal government expenditure and debt just before mergers
by quasi-experimental evidence. Unfortunately, we can not apply the DID
method to Japanese municipal mergers as well as previous researches.

It should be emphasized that we wonder if municipal mergers is really a
voluntary and random phenomenon in Japan. Especially, the Japanese cen-
tral government encouraged municipalities to merge from F'Y1998 to F'Y2006
through the Special Municipal Mergers Law of Ministry of Internal Affairs
and Communications (MIC). The Special Municipal Mergers Law, the called
a carrot and stick policy, was temporary legislation until F'Y2006.

As a result, the number of municipalities in Japan decreased from 3,232
in FY1998 to 1,820 in FY2006. Most of mergers was rapidly concentrated
in FY2004 and FY2005. In other words, the central government induced
municipalities to merge as a national policy. The national movement was
called ”"Heisei big municipal mergers”. Because a fiscal conditions of the
central and local government rapidly have been on the decline after the
collapse of the bubble economy in the 1990’s, the merger policy aimed to
strengthen municipalities and to decrease a public expenditure.

In Japan, recent research studied small municipalities in poor finan-



cial condition chose municipal merger(e.g. Nishikawa(2002), Hirota(2007),
Kawaura(2009), Hirota and Yunoue(2014), Nakazawa and Miyashita(2014))!.
These research reported that factors driving municipal mergers are poor
fiscal conditions, municipality depopulation, and small municipality size?.
Because we consider assignment to merged municipality is non-voluntary
and non-random phenomena, we can’t use the DID method in this case.
We pay attention to sample selection bias and proper counter-factual data.
We estimate the fiscal effect of municipal merger using the average treat-
ment effect on the treated (ATET) estimation based on the propensity score
matching with differences in differences (PSM-DID) method for considering
causal effect. Our approach is new in the literature.

2 Japanese intergovernmental transfers and Spe-
cial Municipal Mergers Law

In Japanese local public finance, a local government have been received the
Local Allocation Tax grants about 16 - 20 trillion Japanese yen from an
annual budget of the central government every year(through the system of
Local Allocation Tax grants, abbreviated LAT grants)3. The LAT grants
system means an intergovernmental transfers system in Japan. For example,
The amount of the LAT grants for FY1998 was about 16 trillion yen while
the general accounting budget for F'Y1998 of the central government was
about 80 trillion yen.

In another points of view, the amount of the LAT grants occupies 20 or
30 percentage of the local government revenue. A municipality can use the
LAT grants as unconditional lump-sum grants. Unfortunately, Japanese
local public finance is sometimes called the ”thirty-percent autonomy” of
local governments. Thus, the fiscal condition of the local government heavily
relies on the central government. The LAT grants system has a history of
over 60 years.

Probably, the LAT grants system is very rare or unique system among
the world. For the reason that the amount of the LAT grants provided to
each municipality is determined based on the municipality’s fiscal shortage

'Weingast, Shepsle, and Johnsen (1981) formalized the fiscal common-pool problem.
See, Weingast et al., Acemoglu (2005), Persson and Tabellini (2000)

2Sgrensen (2006) examined political factors in merger decisions and the expected effi-
ciency gains and showed that generous grants compensated for the effect of dis-economies
of scale on municipal mergers. Because small municipalities can receive higher levels of
grants from central government without merger, they did not think merger was necessary.
In addition, even if the central government promised to maintain the level of grants to
small municipalities, some small municipalities chose not to engage in municipal mergers
because of the lack of credibility of the central government.

3This section is following Hirota and Yunoue (2015). For more information about the
LAT grants system, see Thori (2009) and Saito and Yunoue (2009).



from the central government. In other words, the MIC decides the amount
of the LAT grants which is allocated on the basis of fiscal gap to each mu-
nicipality. Because the LAT grants is unconditional lump-sum grants, most
of municipality may prefer the LAT grants to conditional specific grants.

On the other hand, the fiscal conditions of the central government has
been chronically deteriorating since the 1990s. The long-term debt stock of
the central and local government exceeded about 130 percentage of GDP at
the end of FY1998 and continued to increase?. Under such a situation, the
central government has been promoting fiscal decentralization.

The Special Municipal Mergers Law, the called the carrot and stick pol-
icy, was temporary legislation from FY1999 to FY2006. To improve the
fiscal condition, the central government used a municipal mergers policy.
The carrot and stick policy focused on the LAT grants, specific grants and
debt.

The stick policy is a policy for the non-merged municipalities®. The
central government announced that if municipalities does not choose the
merger, they are reduced the amount of the LAT and specific grants until
FY2006. Especially, the stick policy of the LAT grants is called "the LAT
grants shock” and most of municipality seriously damaged from decreasing
the LAT grants by approximately 5.2 trillion yen in the period.

The carrot policy is a policy for the merged municipalities. The central
government announced that if municipalities does choose the merger, the
merged municipalities are permitted to receive the LAT grants for 10 years
as well as before the merger. Similarly, the merged municipalities are per-
mitted to issue the special debt after mergers. In addition, if the merged
municipalities use the special debt after mergers, the central government
promises to repay a 70 percentage of fiscal burden by new public project.

As mentioned previously, the central government make the movement of
municipal mergers. That is, municipal mergers is not voluntary and random
phenomena.

3 Empirical framework

This paper analyzes the fiscal common pool problem using the Japanese
municipal merger. Our identification strategy is based on the propensity
score matching with differences in differences method (e.g. Rosenbaum et
al. (1983), Heckman et al (1997), Abadie et al (2004) and Imbens (2014))S.

Recent research studied small and poor financial municipalities chose
municipal mergers in Japan using discrete choice model and survival anal-

“The long-term debt stock expected to reach about 200 percentage of GDP at the end
of FY2015.

5The stick policy is related to ” Triple Reform” by the Koizumi Cabinet. For further
details, see Thori (2009), Saito and Yunoue (2009) and Hirota and Yunoue (2015).

5In this section, we referred from Becker and Ichino(2002) and Abadie et al (2004)



ysis (e.g. Nishikawa(2002), Hirota(2007), Kawaura(2009), Hirota and Yu-
noue(2014), Nakazawa and Miyashita(2014)). Because we consider assign-
ment to the merged municipality is not randomized, we can not apply the
DID estimation. Also, we pay attention to sample selection bias, endogene-
ity bias and proper counter-factual data.

However if we use the PSM to problem of municipal mergers, we can
consider mimic randomization by creating the treatment and control groups
will be similar. Therefore treatment and control groups can be on average
observationally identical.

Moreover, when we use the PSM in combination with the DID method,
we can eliminated the time constant unobserved effects. We eventually
calculate the ATET of municipal merger using the PSM-DID method to
consider causal effect.

3.1 Propensity score matching

First, the ATET is the difference between the outcomes of treated and the
outcomes of the treated observations if they had not been treated.

ATET = E(Y; — Yo|T = 1)

I - (1)
— EM|T=1) - E%|T = 1)

In equation (1), Y; is total expenditure, investment expenses or local debt. Y3
shows the merged municipality and Yy shows the non-merged municipality.
T is a choice of municipal mergers. If a municipality merged, T equals 1 as
treatment groups. If a municipality did not merge, T equals 0 as control
groups. Because we can not actually see E(Yy|T = 1), we calculate the
ATET using E(Yp|T = 0) as a substitute for E(Yp|T' = 1). ATET shows
equation (2).
ATET = E(Y1 — YT =1)
— B(Yi|T = 1) — B(Y,|T = 0) (2)
+ (EMW|T =0) — E(Yo|T =1))

If (E(Yo|T =0) — E(Yo|T = 1)) does not equal zero, the ATET has some
biases. the ATET is based on two assumptions to calculate it without these

biases. Equation (3) is unconfoundedness assumption. The outcomes are
independent of treatment, conditional on x;.

Yo L T|X (3)

Equation (3) shows that the assignment of municipal mergers and Yy are
independent. The treatment variable needs to be exogenous.

Pr(T=1|X) <1

forall X 4



Equation (4) shows common support assumption. There is a matched con-
trol observation with similar X for each treated observation. When equation
(3) and (4) exists, we calculate the ATET without some biases by removing
(E(Yo|T =0) — E(Yo|T = 1)) on equation (2).

Even if observation variables can be comparable to similar group , un-
observation variables might cause sample selection biases. Also, it’s too
difficult to match a number of covariates by curse of dimensionality when
we use cross sectional matching methods. The PSM method can overcome
the problem or it can diminish damages from the curse.

Second, the PSM method is a statistical matching method that attempts
to estimate the effect of a treatment by accounting for the covariates that
predict receiving the treatment groups. Regardless of whether municipalities
are actually chose municipal mergers, the method can be assigned randomly
into a control group of the non-merged municipalities and a treated group of
merged municipalities using a predicted probability. A predicted probability
is based on probit or logit model to create counter-factual group. Further-
more, we can be seen as randomly assigned to either group to match the
same or similar propensity score.

We estimate the factors affecting the choice of municipal mergers by
using the empirical model defined in equation(5):

P(X) = Pr(T = 1|X) = E(T|X) (5)

The propensity score is a probit model with 7" as the outcome variable and X
as covariates. The propensity score is the conditional predicted probability
of receiving treatment given pre-treatment characteristics X.

Third, we match observations from treatment and control groups based
on their propensity scores. the PSM method matches a similar predicted
probability given equation (3). The ATET of PSM shows equation (6).

ATET = E(Yi — Y|T = 1)
= Elpxyr=1(EMN|T =1,P(X)) - E(Yo|T =1, P(X)) (6)
= Elpxyr=1(EM|T =1, P(X)) = E(Yo|T = 0, P(X))

We calculate consistent estimator of the ATET as follows equation (7):

1 N1 No
ATET = =3 =) Wi, j)Yo,] (7)
i=1 j=1

N shows sample size of the merged municipality and Ny shows sample
size of the non-merged municipality. W (i, j) is a weight to the non-merged
municipality is based on propensity score and ) j Wi, j) = 1.

We applied common support assumption from Becker and Ichino (2002).
If some samples can not match similar comparison group, it need to exclude



our data. Moreover, an assignment to treatment is independent of the X
characteristics given the same propensity score. We have to check balancing
condition on covariates.

3.2 Propensity score matching with differences in differences

In this section, we explain the ATET of the PSM-DID method. Equation (7)
showed the ATET which be eliminated a sample selection bias by matching
both the merged municipalities and the similar non-merged municipalities.
It should be noted that the ATET of the PSM might has time constant
unobserved effects. If that is the case, equation (7) can not have consis-
tency. Heckman et al. (1997) showed the PSM-DID method to consider the
unobserved effects. Equation (8) shows the ATET of the PSM-DID method.

. 1 N1t Not
ATET = —— > M = > Wi, §)You]
53 =1 .
1 le NOS ( )
- D Wis — > Wi, §)Yos]
8 =1 j=1

where ¢ and s indexes the pre-treatment period and the end of the pre-
treatment period. Ny; and N7z shows the number of municipalities at each
time.

In this case, unconfoundedness assumption is as follow equation (9):

E(th_}/Os‘T:LP(X)):E(%t_%s‘TZOaP(X)) (9)

Equation (9) shows that there is no correlation between the difference of
outcome variable and the assignment of merger. In other words, there is no
difference between the average value of the merged municipalities and the
average value of the non-merged municipalities.

3.3 Matching methods

Recent researches proposes some matching methods: nearest neighbor match-
ing, radius matching, kernel matching.
Nearest neighbor matching sets equation (10).

ming||P; — Pj| (10)

For each treated observation i, select a control observation j that has the
closet X. We select the merged municipalities and find the non-merged
municipalities with closet propensity score.

Radius matching shows equation (11).

(Pi| [P = Bl <) (11)
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Each treated observation ¢ is matched with control observation j that fall
within r.

In kernel matching, each treated observations ¢ is matched with several
control observations, with weights inversely proportional to the distance
between treatment and control observations. The weights are defined as:
K(Z5)

N P,—Pi
> K(=5—)

(12)

h is the bandwidth parameter.

4 Subordinate merger partner as treatment group

Considering a probit model of Japanese municipal mergers in equation (5),
we follow Nishikawa (2002), Hirota (2007), Kawaura (2009) and Hirota and
Yunoue (2014) results. These researches reported a small and poor munici-
palities chose municipal merger.

We also apply a population criterion to identify the fiscal common pool
problems that chose to be a subordinate merger partner. There are cases
in which mergers partners can be classified into dominant and subordinate
merger partner. If a small municipality is absorbed by a large neighboring
municipality as a dominant partner, they may increase the number of new
public projects. These projects are accompanied by an additional invest-
ment expenses. The subordinate merger partner will borrow more to cover
its expenses, which will increase the public debt. However, the subordi-
nate merger partner prefers to externalize the expenses on public projects
financed by debt while they receive most of the marginal benefits from a
public project.

According to the law of 1/n, merger partners has free-riding incentive
depending on population size over new municipality (e.g. Hinnerich (2009),
Jordahl and Liang (2010), Blom-Hansen (2010), Hansen (2012), Nakazawa
(2015), Saarimaa and Tukiainen (2015)). Especially, Hinnerich (2009) de-
fined the 1 — pop; /popnew as the free-ride treatment groups when pop; is the
population size of municipality ¢ and poppe is the population size of new
municipality.

In this paper, the treatment group 7" refers to the following three patterns
of subordinate partners.

A equation (13) is called a basic model if the population size of a merger
partner are smaller than half the population size on a new munipality, T
equals 1 and zero otherwise.

POPnew
2 (13)
T =0, otherwise

Tp=1,if pop; <



where pop; is a population size of municipality and popne, is a population
size of new municipality. This model is similar to Hinnerich (2009) as free-
ride model.

However, in that case, there may be some baises by underestimating or
overestimating because that model includes equal-type merger and domi-
nant merger partner. Probably, most dominant partner does not choose
additional debt from new public projects while they have to repayment it
by themselves after merger. On the other hand, subordinate partner may
prefers reducing fund to getting into new debt. Therefore, we focus on
subordinate merger partner in equation (14) and (15).

A equation (14) is called a subordinate partner model (A) if the popu-
lation size of a subordinate partner are smaller than a population size on a
dominant municipality, 7" equals 1 and zero otherwise.

Tsa=1,if pop; < popq

. (14)
Tsa =0, otherwise

where popg is a population size of dominate merger partner.

A equation (15) is called a subordinate partner model (B) if a population
size of a subordinate partners are smaller than half a population size of a
dominant municipality, 7" equals 1 and zero otherwise.

popa

2 (15)
Tsp =0, otherwise

TSB =1 aq’fpopl <

These population size are measured as of pre-merger data, respectively.
Only poppew is measured as of post-merger data.

5 Data

We estimate probit model using Japanese municipalities in FY1998. The
number of municipality decreased from 3232 in FY1998 to 1821 in F'Y2006 by
municipal mergers. We apply the fiscal data of pre-merger to examine fiscal
common pool problem. For example, if a subordinate merger partner chose
municipal merger in FY2004, we use investment expenses (non-subsidized
public works expense) and local debt in FY2003 as outcome variables.

The number of municipalities which chose a merger is 831 in F'Y2004.
The number of treatment group is as follows: equation (13), 675; equation
(14), 614; equation (15), 497. In other words, there are a lot of absorption-
type merger in Japan.

To estimate the predicted probability using probit model, we use these
covariates: population, area, rate of population over 65, rate of population
under 15, rate of primary industry, rate of tertiary industry, rate of LAT
grants, rate of specific grants and rate of debt stock. The rate of LAT grants



and specific grants indicates the proportion of total revenue. A municipality
which is financially dependent on transfers may choose a merger because
they suffer from difficulties of fiscal problems. The debt stock is per capita
accumulated debt. We use t-1 period of financial data such as LAT grants,
specific grants and debt stock.

Data on municipal governments are mainly derived from the Shi Tyo Son
Kessan Card (Statistics of the Final Accounts of Municipal Governments)
and the Gappei Digital Archive (Digital Archive of Municipal Mergers).

Summary statistics are reported in Table 1. The mean of population
size is 36,635. While the maximum of population size is about 3.3 million
people, the minimum of population size is 204. Similarly, the data on area
has large difference between maximum and minimum. According to rate of
LAT grants, a lot of municipalities are received it from central government.

6 Empirical results

6.1 DID results

In this section, comparing previous research, we estimate the ATET by the
DID method. A descriptive comparison of the municipal merger effect on
the merged municipalities is given in Figure 1 regarding a basic model in
equation (13). As can be seen in the figure, there is a big difference between
the merged and non-merged municipalities. The per capita total expenditure
of the merged municipalities is about 800 thousand yen while the per capita
total expenditure of the non-merged municipalities is about 600 thousand
yen. In addition, the per capita merged municipal expenditure turns to
increase in FY2003. Nevertheless, the per capita non-merged municipal
expenditure is a decreasing trend. Also, we are able to see clearly distinction
between the merged and non-merged groups from FY2001.

Figure 2 shows the results of the subordinate merger partner. Compared
to Figure 1, we can also see a similar tendency in this figure. In terms of
the per capita investment expenses and debt, the difference between two
groups is increased from FY2001 to FY2003. From this, we can see that the
merged municipalities implicitly increases their debt by investment expenses
just before mergers.

Moreover, we tried estimating the average difference between the merged
and non-merged municipalities using the DID method. Table 2 presents the
results of the DID estimation. In basic model, it is evident from the re-
sults that the merged municipalities is statistically significant and that they
increase expenditures and debt before mergers. The ATET of investment
expenses shows about 24 thousand yen in FY2003 and debt shows about
19 thousand yen in FY2003. Thus, most of financial resources of new pub-
lic projects is funded by new debt. As can be seen from the subordinate
merger partner models (A) and (B), small municipalities which is absorbed
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by larger municipalities particularly increases investment expenses and new
debt. In subordinate merge model (B), investment expenses increases about
22 thousand yen and debt increases about 17 thousand yen. That is to say
that this phenomenon might be the fiscal common pool problem.

However, we should note that these results are through the DID method.
If we apply the DID estimation in this case, it is necessary to satisfy a
parallel trends assumption. When we use the DID method, it requires that
both treatment and control groups during the pre-treatment period are very
similar. In figure 1 and 2, we can see the different trend between the merged
and non-merged municipalities. In other words, there is need to doubt the
sample selection bias. The merged municipalities may has a ”propensity”
depending on some conditions, so that municipalities that are suffering from
financial difficulties might choose the merger. In this case, we can’t get
unbiased estimator in the DID method.

6.2 PS estimation results

In this section, the empirical results reported the probit estimation to cal-
culate propensity score. Table 3 shows probit estimation results.

In basic model, the coefficient for the population and area is negative and
statistically significant. The LAT grants and debt stock are positively sig-
nificant while specific grants is negatively significant. In subordinate merger
models (A) and (B), the coefficient for the population and area is negative
and statistically significant. The small municipality has a higher probability
of choosing a subordinate merger partner. The small municipality faced on
progress in aging population chose subordinate merger partner. It implies
that the smaller municipality is more hope to be a subordinate merger part-
ner in terms of population size and area. Also, small municipalities which
is dependent on the LAT grants is more likely to choose a merger with
larger municipalities because they suffered from poor fiscal conditions. The
coefficient of the specific grant is negatively significant.

The reasons why this result is on national policy. After a collapse of
Japanese bubble economy in FY1991, the specific grant and public projects
has been on the decline since past several years. Because the municipalities
can receive the LAT grants depending on fiscal shortage, small municipalities
tends to prefer the LAT grants to specific grants and debt for covering a fiscal
deficit.

At the time of big merger in Heisei period, the central government de-
clared to cut the LAT grants for all municipalities because the central gov-
ernment suffered from large fiscal deficit more than the local government.
On the contrary, the merged municipalities are permitted to receive the LAT
grants from the central government for 10 years as well as before the merger
by the Special Municipal Mergers Law.

Similarly, the merged municipalities are permitted to issue the special
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debt by the special law after mergers. If the merged municipalities use the
special debt after mergers, the central government promises to repay a 70
percentage of fiscal burden by new public project.

Therefore, we consider that these municipalities chose the municipal
merger during the special law application period. It should be emphasized
that the special debt is not authorized under the special law before mergers.
That is, the municipalities normally has to repay the debt of before mergers
by themselves.

As aresults, we examined that Japanese municipal mergers has a ” propen-
sity” depending on municipality’s conditions such as population size, area,
fiscal conditions. It is for this reason that the number of absorption-type
merger is more than the number of equal-type merger. In other words, be-
cause small municipalities in poor fiscal condition chose municipal merger
in Japan, we need to consider assignment to merged municipality is not ran-
domized. We could confirm a sample selection bias in the DID estimation.
Therefore, we can not use the DID estimation to calculate the ATET in the
case of Japanese municipal mergers. The PSM method is very helpful as a
way of improving the problem.

Figure 3 shows balanced propensity score after the PSM method using
probit estimation results. Because we set common support assumption, the
score of control group distinguish between off support score and on support
score. Also, Figure 4 and Table 4 shows resluts on balancing test before
and after the PSM. The results of balancing test after matching can not be
rejected the mean of matching data on each covariates. Furthermore, a bias
from before to after matching improved by the PSM while there is a great
difference between unmatched and matched data such as population, area,
rate of population over 65 and rate of LAT grants.

6.3 PSM results

Next we reported our results of the PSM in Table 5. It is evident from the
results are revised some biases comparison with the DID method in table
2. We estimated the ATET of expenditures and debt using the nearest
neighbor, radius and kernel matching. Most of the results in FY2003 is
statistically significant at 1 or 5 percentage level although the results in
FY2002 is not statistically significant. Interestingly, the results are different
to the results of the DID method.

In basic model, the per capita total expenditure increases between 58 and
67 thousand yen and the per capita investment expenses increases about
27 thousand yen in FY2003 comparing to the non-merged municipalities.
Especially, the per capita debt is about 21 thousand yen in FY2003. This
result is larger than the DID results.

In subordinate merger model (A), there is difference about the results
of per capita total expenditure. The result of nearest neighbor matching is
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not statistically significant while radius and kernel matching is significant.
The reason is that this model included relatively large municipalities in
treatment group whereas they are not subordinate partner. That is to say,
this results may be affected by equal-type merger effects. The results of per
capita investment expenses are between 22 and 27 thousand yen while the
results of per capita debt are between 17 and 22 thousand yen. Even in this
case, the merged municipalities covered the cost of public projects from new
debt.

In subordinate merger model (B), we can clearly see that small munic-
ipalities which chose a subordinate merger increases their expenditure and
debt for public projects. The per capita total expenditure increases between
70 and 80 thousand yen larger than other cases. The per capita investment
expenses is statistically significant at 1 percentage level. The subordinate
merger partner raises the investment expenses on average by about 25 thou-
sand yen in FY2003 when we used nearest neighbor matching algorithm.
Similarly, the results of radius and kernel matching are positive significant
and increases about 30 thousand yen. Comparing FY2003 to FY2002, the
ATET of investment expenses in FY2003 is lager than it in FY2002. Since
subordinate merger partners expected dominant merger partners to burden,
they rapidly increase investment expenses just before mergers.The per capita
debt is positive and statistically significant at 1 percentage level in F'Y2003,
respectively. The subordinate merger partner increases per capita debt on
average by 25 thousand yen in FY2003 using nearest neighbor matching.
Also, Both radius and kernel matching results are on roughly the same the
ATET. Moreover, the ATET of debt in FY2003 large as compared with the
results of FY2002. The subordinate merger partner also raises debt by the
end of pre-merger year.

6.4 PSM with DID results

In the preceding section, that results were gotten through the PSM method
that can be addressed the sample selection bias by municipal mergers. When
we try to identify the fiscal effect from municipal mergers, we also consider
the time constant unobserved effects. For this reason, we estimate the PSM-
DID method in this section.

Table 6 shows the results of the PSM-DID method. All results are largely
improved a lot of biases compared with the previous results and statistically
significant at 1 percentage level. As a result of considering both the sample
selection bias and the time constant unobserved effects, the amount of total
expenditure, investment expenses and debt rapidly increases by the end of
pre-merger year. In particular, our paper could revise a bias in subordinate
merger model (A) and (B) comparing to the DID and the PSM methods.

In basic model, the per capita total expenditure increases between 43 and
48 thousand yen and the per capita investment expenses increases between
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24 and 29 thousand yen in F'Y2003. Moreover, the per capita debt is between
15 and 16 thousand yen in FY2003. This result is smaller than the PSM
results.

In subordinate merger model (A), we could revise some biases comparing
to previous results in Table 2 and 5. The per capita total expenditure
is between 43 and 48 thousand yen in FY2003. Similarly, the per capita
investment expenses rises between 24 and 29 thousand yen in FY2003. On
the other hand, the per capita debt is between 12 and 17 thousand yen.

In subordinate merger model (B), we could particularly show the fis-
cal common pool problem in a smaller-subordinate merger partner. The
smaller-subordinate merger partner rapidly increases the per capita total
expenditure between 44 and 47 thousand yen. Simultaneously, they in-
crease investment expenses about 24 thousand yen in F'Y2003 and slightly
increases about 12 thousand yen in FY2002. Most of investment expenses
is covered by new debt because the per capita debt increase between 15 and
19.

This reason why the central government decided a consultation period
for two years as a condition to apply the Special Municipal Mergers Law.
The subordinate merger partner which has a high merger probability started
to plan the new public projects for two years until mergers.

An important point is that the merged municipalities creats the fis-
cal common pool problem just before mergers depending on the dominant
merger partner.

7 Concluding remarks

In this paper, we analyze fiscal common pool problem of Japan’s municipal-
ities during a recent municipal mergers.

First, we find Japanese municipal mergers has a ”propensity” depending
on municipality’s conditions as population size, area, fiscal conditions using
probit model. In other words, Japanese municipal mergers is non-voluntary
and non-random phenomenon. Because Japan’s municipal mergers is "not”
randomly assigned, we can not apply the DID estimation .

Second, we showed a fiscal common pool problem consistent with the law
of 1/n using the PSM-DID method. By the results of investment expenses
and local debt, we find the fiscal common pool effects on Japan’s munic-
ipal mergers. Because the subordinate merger partner faced severe fiscal
conditions, they chose a merger with the dominant merger partner. They
increased investment expenses and local debt hoping to offset the burden of
subordinater’s additional costs from the dominant merger partner.
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Table 1: Summary statistics

Variable Obs Mean Std. Dev.  Min Max
Pop. 3220 36635.32 122303.90 204.00 3351612.00
Area 3220  115.15 135.83 1.27 1408.10
Pop. 65 3220 0.21 0.07 0.06 0.49
Pop. 15 3220 0.16 0.02 0.03 0.25
Primary ind 3220 16.82 11.94 0.10 79.40
Ttertiary ind 3220 49.51 10.87 19.70 88.80
LAT grants 3220 0.30 0.13 0.00 0.70
Specific grants 3220 0.08 0.04 0.01 0.42
Debt (stock) 3220  672.32 543.27 59.04 5534.37
Total expenditure 2004 (per capita) 2256  567.69 368.11 220.04 3800.06
Total expenditure 2003 (per captia) 3077 614.26 416.40 196.15 4924.69
Total expenditure 2002 (per captia) 3188  619.13 425.70 219.21 6355.17
Investment expenses 2004 (per capita) 2256  65.82 75.62 0.47 1043.36
Investment expenses 2003 (per capita) 3077 81.32 92.09 1.43 1101.35
Investment expenses 2002 (per capita) 3182  87.29 99.67 2.75 1955.18
Debt 2004 (per capita) 2250  68.64 63.79 0.60 954.03
Debt 2003 (per capita) 3072 9291 83.75 0.47 1289.11
Debt 2002 (per capita) 3188 83.29 89.74 0.00 1762.94
18



Table 2: Results on DID estimation

Total expenditure Investment Debt
2003 2002 2003 2002 2003 2002
Basic model
ATET 42.318*** 5396  23.565%**  9.462%* 19.327*F*  3.370
(8.031) (7.714) (4.929) (4.768) (3.972) (3.974)
Controls Yes Yes Yes Yes Yes Yes
Obs 3,077 3,188 3,077 3,182 3,068 3,181
R-squared 0.023 0.017 0.015 0.007 0.016 0.004
Subordinate merger (A)
ATET 33.432%**%  _4.964 20.817***  6.629  17.675***  1.748
(8.415) (8.158) (5.125) (4.964) (4.276) (4.337)
Controls Yes Yes Yes Yes Yes Yes
Obs 3,077 3,188 3,077 3,182 3,068 3,181
R-squared 0.008 0.003 0.011 0.006 0.017 0.001
Subordinate merger (B)
ATET 35.055%**% 4,542 22.054F**  9.798%  17.244***  5.606
(9.562) (9.440) (5.996) (5.798) (4.802) (4.912)
Controls Yes Yes Yes Yes Yes Yes
Obs 3,077 3,188 3,077 3,182 3,068 3,181
R-squared 0.018 0.018 0.013 0.01 0.018 0.005

Notes: *** ** *indicate statistical significance at 1, 5, 10 percent level,
respectively. Standard errors are reported in brackets. The per capita total
expenditure, investment expenses and debt are thousand Japanese yen.
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Table 3: Results on propensity score using probit model

Variables Basic model (T=675) Subordinate merger (A) (T=614) Subordinate merger (B) (T=497)
Pop. -0.000%*** -0.000%** -0.000%%*
(0.000) (0.000) (0.000)
Area -0.003*** -0.003*** -0.003%%*
(0.000) (0.000) (0.000)
Pop. 65 2.367+* 0.651
(0.799) (0.866)
Pop.15 11,662 _4.956%*
(1.733) (1.866)
Primary ind -0.007** -0.007**
(0.003) (0.004)
Ttertiary ind -0.01 7% -0.020%**
(0.004) (0.005)
LAT grants 0.9647*** 0.747%* 0.759%*
(0.340) (0.349) (0.385)
Specific grants -1.699** -2.465%** -1.698*
(0.864) (0.893) (0.980)
Debt (stock) 0.000%%* 0.000 0.000%*
(0.000) (0.000) (0.000)
Constant 0.485* -0.519 1.126**
(0.263) (0.398) (0.528)
Obs 3220 3220 3220
Log likelihood -1392.8679 -1296.2931 -1143.1596

Notes: *** ** * indicate statistical significance at 1, 5, 10 percent level,
respectively. Standard errors are reported in brackets.
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Table 4: Results on balancing test

Variables Treated Control bias t
Basic model
Pop. U 8481 44103 -36.80  -6.77FF*
M 8493 8341 0.20 0.38
Area U 77.53 125.13  -41.90  -8.18%**
M 77.62 79.38 -1.50 -0.46
Primary ind U 20.81 15.76 43.50 9.93%**
M 20.82 21.06 -2.00 -0.36
Ttertiary ind U 44.75 50.77  -61.40 -13.12%%*
M 44.73 44.35 3.90 0.85
LAT grants U 0.36 0.28 69.60 14.52%**
M 0.36 0.37 -1.90 -0.44
Specific grants U 0.07 0.08 -31.70  -6.98***
M 0.07 0.07 0.40 0.07
Debt (stock) U 839.72 62792  37.40  9.12%**
M  832.75 796.95 6.30 1.13
Subordinate merger (A)
Pop. U 7769 43437 -37.30 -6.54%**
M 7769 7598 0.20 0.46
Area U 76.82 124.18  -41.90  -7.85%**
M  76.82 77.50 -0.60 -0.18
Pop. 65 U 0.24 0.20 72.10 16.02%**
M 0.24 0.24 1.40 0.25
Pop.15 U 0.16 0.16 -34.00  -7.63%F*
M 0.16 0.16 -7.30 -1.20
LAT grants U 0.37 0.28 73.80 14.73%%*
M 0.37 0.37 -1.50 -0.32
Specific grants U 0.07 0.08 -31.90  -6.81***
M 0.07 0.07 -0.20 -0.04
Debt (stock) U 871.04 625.49 42.80 10.24%**
M  871.04 877.81 -1.20 -0.18
Subordinate merger (B)
Pop. U 7349 41981  -37.000 -5.83***
M 7349 7289 0.10 0.15
Area U 77.33 122.06  -40.00 -6.8%**
M 7733 79.23 -1.70 -0.44
Pop. 65 U 0.25 0.20 72.50  14.79%**
M 0.25 0.25 -3.10 -0.48
Pop.15 U 0.15 0.16 -38.10  -7.91%%*
M 0.15 0.15 6.40 0.95
Primary ind U 21.70 15.93 49.50  10.06%**
M 21.70 21.15 4.60 0.74
Ttertiary ind U 43.99 50.52  -66.90 -12.61%F*
M 43.99 44.64 -6.70 -1.21
LAT grants U 0.37 0.29 75.20 13.59%**
M 0.37 0.38 -2.10 -0.39
Specific grants U 0.07 0.08 -32.60  -6.37***
M 0.07 0.07 6.80 1.15
Debt (stock) U 904.84  629.88 46.40 10.55%%*
M 904.84  895.05 1.70 0.23

Notes: *** ** * indicate statistical significance at 1, 5, 10 percent level,
respectively. U shows the unmatched data and M shows the matched data
after propensity score matching, respectively.
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Table 5: Results on PSM

Total expenditure Investment Debt
2003 2002 2003 2002 2003 2002

Basic model
Nearest Neighbor Matching  58.182** -8.490 31.211%%  6.368  21.276%%*  -0.469
(28.253) (30.880) (6.356) (8.009) (5822) (7.307)

On support: Treated 674 674 674 672 674 674
On support: Control 2,015 2,118 2,015 2,114 2,006 2,111
Radius Matching 62.066%** 21.810  27.329%**F  11.287**% 19.831*** 6.923
(22.246 ) (22.468) (5.222) (5.758) (4.504) (4.825)
On support: Treated 673 673 673 671 673 673
On support: Control 2,010 2,113 2,010 2,109 2,001 2,106
Kernel Matching 67.420%** 26.439  26.923%FF  11.597*F  21.090***  8.165*
(22.075) (22.255) (5.192) (5.715) (4472) (4.772)
On support: Treated 674 674 674 672 674 674
On support: Control 2015 2118 2015 2114 2006 2111
Subordinate merger (A)
Nearest Neighbor Matching  34.761 -13.565  25.567FFF  9.812 19.678*** 5837
(31.750 ) (33.685) (7.297) (8426) (5.806) (7.531)
On support: Treated 614 614 614 612 614 614
On support: Control 2,039 2,142 2,039 2,138 2,030 2,135
Radius Matching 72.719%** 32.468  27.453***F  11.736*  22.277***  9.354*
(23506 ) (23.691) (5482) (6.091) (4.751) (5.058)
On support: Treated 614 614 614 612 614 614
On support: Control 2,039 2,142 2,039 2,138 2,030 2,135
Kernel Matching 47.135%* 10.168  22.225%** 7.108 17.851%*F*%  5.460
(23.828) (23959) (5546) (6.144) (4.814) (5.116)
On support: Treated 614 614 614 612 614 614
On support: Control 2,039 2,142 2,039 2,138 2,030 2,135

Subordinate merger (B)
Nearest Neighbor Matching  80.538** 45.414  25.752%** 8902  25.124%F*  16.737**
(36.924) (35790) (9.232) (9.985) (7.680) (7.653)

On support: Treated 497 497 497 495 497 497
On support: Control 2,190 2,293 2,190 2,290 2,181 2,286
Radius Matching 69.323%* 33.343 30.360***  16.588**  21.268*** 12.105**
(27.077) (27520) (6.453) (7.266) (5.471) (5.945)
On support: Treated 493 493 493 491 493 493
On support: Control 2,189 2,291 2,189 2,288 2,180 2,284
Kernel Matching T5.617FF* 32.570 30.777FFF  14.997FF  21.864%*F*F  12.598%*
(26.816 ) (27.272) (6.393) (7.191) (5.408) (5.871)
On support: Treated 495 496 495 494 495 496
On support: Control 2,190 2,293 2,190 2,290 2,181 2,286

Notes: *** ** * indicate statistical significance at 1, 5, 10 percent level,
respectively. Standard errors are reported in brackets. The r of radius
matching is 0.01 and the bandwidth fo kernel matching is 0.06.
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Table 6: Results on PSM with DID
Total expenditure Investment Debt
2003 2002 2003 2002 2003 2002

Basic model
Nearest Neighbor Matching 42.921***  -13.597  29.490*** 5.203 16.000***  -6.289

(11.142) (13320) (6.582) (6.934) (7.302) (6.673)
On support: Treated 674 674 674 672 674 674
On support: Control 2,015 2,118 2,015 2,114 2,006 2,111
Radius Matching 47.508%F* 8.723 25.885%**F  10.460%*  15.475%** 2.250

(8.618) (8296) (5249) (5.104) (4.342) (4.301)
On support: Treated 673 673 673 671 673 673
On support: Control 2,010 2,113 2,010 2,109 2,001 2,106
Kernel Matching 46.875%** 7.460 24.171%%%  9.398%  15.149%FF  1.983

(8534) (8185) (5.210) (5.056) (4.307) (4.253)
On support: Treated 674 674 674 672 674 674
On support: Control 2,015 2,118 2,015 2,114 2,006 2,111
Subordinate merger (A)
Nearest Neighbor Matching  48.070*** -0.524 29.979%FF  12.267  17.880*%FF  4.099

(12.351) (15509) (7480) (8515) (6.074) (7.367)
On support: Treated 614 614 614 612 614 614
On support: Control 2,039 2,142 2,039 2,138 2,030 2,135
Radius Matching 43.084*** 4.580 24.410%** 9.562%* 14.012%** 0.628

(9.062) (8675) (5518) (5.365) (4.597) (4.524)
On support: Treated 614 614 614 612 614 614
On support: Control 2,039 2,142 2,039 2,138 2,030 2,135
Kernel Matching 43.345%** 4.525 24.588%*FF  9.763%  12.669***  -0.295

(9.185) (8793) (5.583) (5.056) (4.649) (4.572)
On support: Treated 614 614 614 612 614 614
On support: Control 2,039 2,142 2,039 2,138 2,030 2,135
Subordinate merger (B)
Nearest Neighbor Matching — 47.467*** 11.350  24.733***  12.768  19.366***  7.085

(14.058 ) (13978) (8566) (7.987) (7.302) (6.938)
On support: Treated 497 497 497 495 497 497
On support: Control 2,190 2,293 2,190 2,290 2,181 2,286
Radius Matching 46.613%** 12.953  24.975%** 12.500** 15.175%** 5.427

(10.366 ) (10.020) (6.482) (6.329) (5.310) (5.245)
On support: Treated 493 493 493 491 93 493
On support: Control 2,189 2,291 2,189 2,288 2,180 2,284
Kernel Matching 44.123*** 15.749  24.960*** 13.759** 15.107***  6.272

(10.301) (9.892) (6.410) (6.254) (5261) (5.185)
On support: Treated 495 496 495 494 495 496
On support: Control 2,190 2,293 2,190 2,290 2,181 2,286

Notes: *** ** * indicate statistical significance at 1, 5, 10 percent
level, respectively. Standard errors are reported in brackets. The r of radius
matching is 0.01 and the bandwidth fo kernel matching is 0.06.
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Figure 3: Balanced Propensity Score
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Notes: U shows the unmatched data and M shows the matched data.
Off shows the off support data and On shows the on support data.
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Figure 4: Standardized differences bias across covariates
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A Additional results in merged year 2005

Table A.1: DID estimation in FY2005

Total expenditure Investment Debt
2004 2003 2004 2003 2004 2003
Basic model
ATET 38.217***%  _5.445  24.889*%** 2902  14.594*%**  4.500
(7.830) (6.435) (4.090) (3.918) (3.103) (3.226)
Controls Yes Yes Yes Yes Yes Yes
Obs 2,256 3,077 2,256 3,077 2,247 3,068
R-squared 0.038 0.011 0.025 0.004 0.019 0.005
Subordinate merger (A)
ATET 34.241*%**% 5531  24.134%**  3.691  15.070%**  6.240*
(8.034) (6.714) (4.272) (4.111) (3.286) (3.367)
Controls Yes Yes Yes Yes Yes Yes
Obs 2,256 3,077 2,256 3,077 2,247 3,068
R-squared 0.035 0.011 0.024 0.004 0.019 0.006
Subordinate merger (B)
ATET 25.438***  _13.027* 16.874***  -4.320 12.678%**  3.720
(9.033) (7.727) (4.831) (4.487) (3.795) (3.876)
Controls Yes Yes Yes Yes Yes Yes
Obs 2,256 3,077 2,256 3,077 2,247 3,068
R-squared 0.017 0.001 0.024 0.003 0.014 0.009

Notes: *** ** * indicate statistical significance at 1, 5, 10 percent
level, respectively. Standard errors are reported in brackets. The per capita
total expenditure, investment expenses and debt are thousand Japanese
yen.
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Table A.2: Propensity score using probit model in FY2005

Variables Basic model (T=754) Subordinate merger (A) (T=696) Subordinate merger (B) (T=546)
Pop. -0.000*** -0.000*** -0.000***
(0.000) (0.000) (0.000)
Pop.2 0.000%**
(0.000)
Area -0.001%#* -0.001*** -0.001***
(0.000) (0.000) (0.000)
Area2 0.000
(0.000)
Pop. 65 -0.462
(0.717)
Pop. 15 -0.844
(1.685)
Primary ind -0.006* -0.006*
(0.003) (0.003)
Ttertiary ind -0.007** -0.010***
(0.004) (0.004)
LAT grants 0.746** 0.737%* 1.060%**
(0.310) (0.320) (0.342)
Specific grants -0.875 -1.362%* -2.231%*
(0.786) (0.815) (0.875)
Debt (stock)
Constant -0.025 0.121 -0.464
(0.236) (0.246) (0.380)
Obs 3220 3220 3220
Log likelihood -1596.8188 -1511.0845 -1320.8029

Notes: *** ** * indicate statistical significance at 1, 5, 10 percent level,
respectively. Standard errors are reported in brackets.
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Table A.3: Balancing test in FY2005

Variables Treated Control bias t
Basic model
Pop. U 10679 44599 -34.50  -6.72%**
M 10679 10321 0.40 0.71
Area U 91.74 122.33 -24.70  -5.44%%*
M 91.74 96.33 -3.70 -0.94
Primary ind U 19.64 15.95 31.50 T.5HH*
M 19.64 19.69 -0.40 -0.08
Ttertiary ind U 46.14 50.54 -43.00  -9.89%**
M 46.14 46.24 -1.00 -0.20
LAT grants U 0.35 0.28 53.70  12.05%**
M 0.35 0.35 -0.90 -0.20
Specific grants U 0.07 0.08 -25.10  -5.86%**
M 0.07 0.07 -3.00 -0.57
Subordinate merger (A)
Pop. U 9835 44026 -35.20  -6.57***
M 9835 9837 0.00 -0.01
Area U 93.179 121.210 -22.60  -4.84%**
M 93.179 97.438 -3.40 -0.80
Area2 U 18944.000 35221.000 -18.60  -3.7HK*
M 18944.000  19175.000 -0.30 -0.09
Primary ind U 20.07 15.92 35.30  8.19%**
M 20.07 19.75 2.70 0.53
Ttertiary ind U 45.65 50.57 -48.40  -10.77%F*
M 45.65 45.16 4.80 0.98
LAT grants U 0.36 0.28 58.60  12.69%**
M 0.36 0.35 5.20 1.11
Specific grants U 0.07 0.08 -28.90  -6.51***
M 0.07 0.07 7.80 1.62
Subordinate merger (B)
Pop. U 9135 42250 -35.00  -5.79%**
M 9150 9081 0.10 0.13
Pop.2 U 160000000 20000000000 -9.80 -1.64*
M 160000000 150000000 0.00 0.24
Area U 96.01 119.06 -18.70  -3.62%**
M 96.33 104.49 -6.60 -1.34
Pop. 65 U 0.23 0.20 46.90 9.62%**
M 0.23 0.23 7.10 1.23
Pop. 15 U 0.16 0.16 -15.20  -3.22%**
M 0.16 0.16 -2.50 -0.36
LAT grants U 0.36 0.29 63.70  12.37F**
M 0.36 0.36 -0.70 -0.14
Specific grants U 0.07 0.08 -32.20  -6.56%**
M 0.07 0.07 4.70 0.82

Notes: *** ** *indicate statistical significance at 1, 5, 10 percent level,

respectively.
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Table A.4: PSM with DID in F'Y2005

Total expenditure Investment Debt
2004 2003 2004 2003 2004 2003
Basic model
Nearest Neighbor Matching 51.244*** 1.368 40.124%%* 5765  14.483***  3.200
(11.117) (10425) (6.510) (6.453) (4.899) (5.138)
On support: Treated 756 756 546 756 754 754
On support: Control 1,322 2,110 1,322 2,110 1,314 2,101
Radius Matching 52.345%** -2.542 31.741%** 3.425 16.649*** 1.719
(8367) (6.709) (4.485) (4.054) (4.242) (3.370)
On support: Treated 756 756 546 756 754 754
On support: Control 1,322 2,110 1,322 2,110 1,314 2,101
Kernel Matching 53.597*** -4.568 33.901*** 2.799 16.049%** 0.547
(8648 ) (6.734) (4.605) (4.067) (3.597) (3.382)
On support: Treated 756 756 546 756 754 754
On support: Control 1,322 2,110 1,322 2,110 1,314 2,101
Subordinate merger (A)
Nearest Neighbor Matching  47.414%** -9.891 35.875%FF 0.402  14.936%**  4.117
(13.790) (11.372) (7.069) (6.767) (5437) (5.712)
On support: Treated 696 696 696 696 694 694
On support: Control 1,384 2,172 1,384 2,172 1,377 2,165
Radius Matching 51.353%** -2.257 32.574%** 4.491 17.851%** 2.881
(8632) (6.994) (4.682) (4.233) (3.632) (3.511)
On support: Treated 696 696 696 696 694 694
On support: Control 1,384 2,172 1,384 2,172 1,377 2,165
Kernel Matching 52.798*** -4.346 34.861*** 3.966 17.006%** 1.469
(8954) (7.033) (4.818) (4.256) (3.738) (3.528)
On support: Treated 696 696 696 696 694 694
On support: Control 1,384 2,172 1,384 2,172 1,377 2,165
Subordinate merger (B)
Nearest Neighbor Matching 48.896*** 3.163 33.594%FF 2101 15.906***  4.075
(13.402) (11.545) (7.387) (6.310) (5.658) (5.444)
On support: Treated 546 546 546 546 544 544
On support: Control 1,540 2,327 1,540 2,327 1,533 2,318
Radius Matching 38.239%F*  _10.366  26.067***  -2.656 12.053** -1.652
(9.849) (7931) (5.359) (4.592) (4.242) (4.076)
On support: Treated 545 546 545 546 544 544
On support: Control 1528 2,311 1,528 2,311 1,521 2,302
Kernel Matching 39.786%** -9.631 25.037*FF  _2.684  13.568%**  -.0447
(9.600) (7.881) (5.244) (4.562) (4.164) (4.055)
On support: Treated 546 546 546 546 544 544
On support: Control 1,540 2,327 1,540 2,327 1,533 2,318

Notes: *** ** * indicate statistical significance at 1, 5, 10 percent level,
respectively. Standard errors are reported in brackets. Standard errors of
radius and kernel matching caluclated with bootstrap method. Bootstrap
iteration is 100 times. The r of radius matching is 0.01 and the bandwidth
fo kernel matching is 0.06.
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Fiscal common-pool problem just before mergers J

o Framework: Propensity Score Matching with
Difference in Difference (PSM-DID) method

o Data: Municipalities in Japan, FY1998, 2003 and 2004

o We find well specified model.
o Balancing property is satisfied.

o Subordinate merger partner expenses about 25
thousand yen more just before mergers.

o Additional expenditure is financed by local debt.
— the law of 1/n (common-pool problem)
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Related literature

Fiscal Common-pool problem

The problem is observed in Canada, Denmark, Finland,
Germany, Israel, Sweden, Switzerland and Japan

Most of papers focued on after mergers

e.g. Nelson (1992), Bradbury and Crain (2001), Baqir (2002), Bradbury
and Stephenson (2003), Hinnerich (2009), Jordahl and Liang (2010),
Blom-Hansen (2010), Hansen (2012), Reingewerts (2012), Nakazawa
(2015), Hirota and Yunoue(2015), Saarimaa and Tukiainen (2015)

OLS, DID are arranged in these researches

Our paper focus on just before mergers
Our approach (PSM-DID) is NEW in the literature

Hirota & Yunoue (Musashi U., U. of Hyogo)  FRHOAREHIC & DHAMEADHE Oct. 7, 2016 3/39

o Our previous research interest was scale effect of
merger (post-merger analysis)

o We are also interested in the fiscal common-pool
problem in Japanese local public finance

Did municipality which planed a merger expense more ?
(pre-merger analysis)

If the additional expenditure was financed by local debt,
the partners of the merger would bear the burden

— the law of 1/n (fiscal common-pool problem)
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Image: Fiscal common pool problem on municipal mergers

Dominant
partner

Subordinate
Subordinate partner 2
partner 1

Does subordinate partners rapidly

increase debt just before merger? will share the cost

{ New municipality’s taxpayer}
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Motivation 2

Are municipal mergers really a voluntary and random
phenomenon in Japan?

o Most of researches studied fiscal common pool
problem in voluntary municipal mergers

o They made an assumption about parallel trends

If Japan’s municipal mergers has a " propensity”, we can
not apply DID method as well as previous research

o There may be selection biases between the merged
and non-merged municipalities
— PSM-DID can deal with some problems

Hirota & Yunoue (Musashi U., U. of Hyogo) ERDREHIC & ZHBFHBADEE Oct. 7, 2016 6 /39
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Municipal Mergers in Japan

o Municipal mergers intended to achieve the fiscal
reconstruction and the decentralization
o Japanese government has large accumulated debt (1,000 trillion yen)

o Central government promoted municipal merger by

Special municipal mergers law were implemented
FY1999-FY2005

Num. of municipalities decline from 3232 to 1821 (1727).
FY1999 FY2005 FY2010
cities 670 [ 786

towns 1,994 346 (57
villages | 568 198 184

Hirota & Yunoue (Musashi U., U. of Hyogo)  FRHOAREHIC & DHAMEADHE Oct. 7, 2016 7/ 39

Why did they merge?

1. Almost all municipality is depending on LAT grants
o LAT grants system is very rare sysytem

o The largest fiscal equalization grants

o The unconditional lump-sum grants

o LAT grants is allocated on the basis of fiscal gap

o Num. of municipalities receiving LAT grants is 3114
out of 3232 in FY1998

e LAT grants account for over 30 percent of total revenue

o Central government may be able to control a
municipality’s decision using LAT grants

o LAT grants system has a history of over 60 years

Hirota & Yunoue (Musashi U., U. of Hyogo) TEERDAREHIC & BB A DEE Oct. 7, 2016 8 /39
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General Accounts on the central government (100 trillion yen)

Revenue Expenditure

Bond General Expenditures

Other revenues Others for national public goods

_____________ 1

*Income tax : LAT grants I

| ‘Income tax 33.1% I

*Corporate tax : + !

- Consumption tax | -Corporate tax 33.1% |

+

. I I

Liquor tax | *Consumption tax 22.3% |

. | + |

Local corporate tax | -Liquor tax 50% |

| + |

[ 1

| 16 trillion yen every year
Municipality 7.5 trillion yen

Hirota & Yunoue (Musashi U., U. of Hyogo)  FHOAREHIC & DHAMEADHE Oct. 7, 2016 9/39

LAT grants for each municipality

LAT Grants: Major grants from central to local government

Expenditure need index
(Aggregate estimated cost of public services)

Revenue capacity index

(Aggregate estimated tax revenues) LAT Grants

The amount is 16 trillion yen.
About 30% of local governments revenues.
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Why did they merge?

2. Special municipal mergers law — Carrot and Stick
o Temporary law FY1999 - FY2005
o Stick policy (for the non-merged municipalities)

o Municipalities are reduced LAT and specific grants
o Carrot policy (for the merged municipalities)
o Municipalities can receive the LAT grants for 10
years as well as before mergers
o Municipalities can issue special debts after mergers

o Central government promises to repay 70 % of
municipality’s fiscal burden by special debt

o Central government required a consultation period for
one or two years to merged municipalities

Hirota & Yunoue (Musashi U., U. of Hyogo)  FHOAREHIC & DHAMEADHE Oct. 7, 2016 11 / 39

Empirical Framework

How to estimate the fiscal effect of municipal merger ?

e Difference between means

o Ordinary Least Square (OLS)
o Differences in Differences (DID)

— These methods require random assignment.

Nishikawa(2002), Hirota(2007), Kawaura(2009) etc.
— Municipal mergers are not random, but have some
tendencies or propensities in Japan

Propensity score matching approach is plausible. )

Hirota & Yunoue (Musashi U., U. of Hyogo) SERDAREHIC K BHARBADRE Oct. 7, 2016 12 / 39
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PSM Method

Propensity Score Matching
o Calculate propensity score with some covariates

o Match the treatment with control group by the score

o Make it possible to compare very similar municipalities
to one another )

— We are able to estimate the average treatment effect
under the same condition.

Hirota & Yunoue (Musashi U., U. of Hyogo)  FRHOAREHIC & DHAMEADHE Oct. 7, 2016 13 / 39

PSM Method : Nearest Neighbor

min;||P; — Pj|| (1)

For each treated observation 2, select a control
observation 3 that has the closet X. We select merged
municipalities and find the non-merged municipalities with

closest propensity score.

Hirota & Yunoue (Musashi U., U. of Hyogo) SERDAREHIC K BHARBADRE Oct. 7, 2016 14 / 39
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PSM Method : Nearest Neighbor

Y
A
@® : treated
® O : controlled
*
¢
o :
: o ©)
0 v - X
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PSM Method : Radius

(B[ 1P — Bj|| <) (2)

Each treated observation 2z is matched with control
observation 3 that falls within 7r.

Hirota & Yunoue (Musashi U., U. of Hyogo) SERDAREHIC K BHARBADRE Oct. 7, 2016 16 / 39
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PSM Method : Radius

Y
A
® : treated
® O : controlled
¢
¢
o :
: © Q
o X
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PSM Method : Kernel (Epanechnikov kernel)

In Kernel matching, each treated observations 2 is
matched with several control observations, with weights
inversely proportional to the distance between the
treatment and control observations.

K (%"
No P,—Pi (3)
> i K(Z5—)

W(i,j) =

h is the bandwidth parameter.
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PSM Method : Kernel (Epanechnikov kernel)

Y
A

@® : treated
® O : controlled
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Research Design

o Treatment group: Municipality which chooses to be
subordinate merger partner

o Control group: Other municipality

@ Specify the model of municipal merger
- probit model, FY1998
@ Calculate Propensity Score
@ Match municipalities by the score
- balancing test
O Estimate ATET by PSM (FY2002, 2003)

@ Estimate ATET by PSM-DID (FY2002, 2003)
-We can consider both a selection bias and a time

constant unobserved effects.

Hirota & Yunoue (Musashi U., U. of Hyogo) SERDAREHIC K BHARBADRE Oct. 7, 2016 20 / 39
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Surbodinate merger partner

Subordinate merger partner model (A)

Tsa =1,1f pop; < popq
Tsa = 0, otherwise

where popy is the population size of the dominate merger
partner. If the population size of a subordinate merger
partner is smaller than a population size on the dominant
merger partner, T' equals 1 and zero otherwise.

Hirota & Yunoue (Musashi U., U. of Hyogo)  FEROKREHIC & BB DHE
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Surbodinate merger partner

Subordinate merger partner model (B)

POPa
2
Tsp = 0, otherwsise

Tsp =1,tf pop; <

where popg is the population size of the dominate merger
partner. If a population size of the subordinate merger
partner is smaller than half a population size of the

dominant merger partner, T equals 1 and zero otherwise.

v

Hirota & Yunoue (Musashi U., U. of Hyogo)  ERDAREHIC & ZHAMBANDHE
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Expenditures and debt, FY1998-2003 (Merged year FY2004)

(A): Total expenditure (A): Investment (A): Debt
S < 21
> - s
9 |
o
S J
o 8 | \ -
(<2 —
= \ -
o
—_ (=S I
7 = — \ o |
1998 1999 2000 2001 2002 2003 1998 1999 2000 2001 2002 2003 1998 1999 2000 2001 2002 2003
(B): Total expenditure (B): Investment (B): Debt
g1 o] S
o ‘/‘w T 9 |
21 s .
- o
o o ~_ 9 7
S 3 4
8 i T s S~ 8 i —
1998 1999 2000 2001 2002 2003 1998 1999 2000 2001 2002 2003 1998 1999 2000 2001 2002 2003
—8&—— Merged —=&—— Merged —=&—— Merged
——&—— Non-merged ——&—— Non-merged —~&—— Non-merged
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Variable Obs Mean  Std. Dev.  Min Max
Pop. 3220 36635.32 122303.90 204.00 3351612.00
Area 3220 115.15 135.83 1.27 1408.10
Pop. 65 3220 0.21 0.07 0.06 0.49
Pop. 15 3220 0.16 0.02 0.03 0.25
Primary ind 3220 16.82 11.94 0.10 79.40
Tertiary ind 3220  49.51 10.87 19.70 88.80
LAT grs w0 om0 013 000 070
Specific grants 3220 0.08 0.04 0.01 0.42
Debt (stock) 3220 67232 54327  59.04 553437

Total expenditure 2004 (per capita) 2256 567.69 368.11  220.04  3800.06
Total expenditure 2003 (per captia) 3077  614.26 416.40  196.15  4924.69
Total expenditure 2002 (per captia) 3188  619.13 42570  219.21  6355.17
Investment expenses 2004 (per capita) 2256  65.82 75.62 0.47 1043.36
Investment expenses 2003 (per capita) 3077  81.32 92.09 1.43 1101.35
Investment expenses 2002 (per capita) 3182  87.29 99.67 2.75 1955.18

Debt 2004 (per capita) 2250  68.64 63.79 0.60 954.03
Debt 2003 (per capita) 3072 9291 83.75 0.47 1289.11
Debt 2002 (per capita) 3188  83.29 89.74 0.00 1762.94
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Probit Estimation of Municipal Merger

Variables Subordinate merger (A) (T=614) Subordinate merger (B) (T=497)
Pop. -0.000*** -0.000***
(0.000) (0.000)
Area -0.003*** -0.003***
(0.000) (0.000)
Pop. 65 2.367*** 0.651
(0.799) (0.866)
Pop.15 -1.662 -4.956***
(1.733) (1.866)
Primary ind -0.007**
(0.004)
Tertiary ind -0.020***
(0.005)
LAT grants 0.747** 0.759**
(0.349) (0.385)
Specific grants -2.465*** -1.698*
(0.893) (0.980)
Debt (stock) 0.000 0.000**
(0.000) (0.000)
Constant -0.519 1.126**
(0.398) (0.528)
Obs 3220 3220
Log likelihood -1296.2931 -1143.1596

ERDREHIC S DHAFEANDHE Oct. 7, 2016 25 / 39

Hirota & Yunoue (Musashi U., U. of Hyogo)

Results of probit estimation

o Small municipality (pop and area) tends to merge
o Population aged municipality tends to merge

o Municipality which receives more LAT grant tends to
merge (Carrot policy’s effects)

o Other fiscal variables are significant

Our paper were able to improve the estimation’s results
on municipal mergers compared to previous researches

ERDREHIC & BB DRE

Hirota & Yunoue (Musashi U., U. of Hyogo)
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Balanced Propensity Score

Subordinate merger (A) Subordinate merger (B)

T T T T T T T T T T
0 2 4 .6 .8 0 2 4 .6 .8
Propensity Score Propensity Score
BN u:off [ U:On I u:off [ U:On

[ T:On [ T:On
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Standardized differences bias across covariates

Subordinate merger (A) Subordinate merger (B)

LAT grants PY LAT grants °
Pop. 65 o
Pop. 65 TS
Primary ind °
pepiistodt) * Debt(stock) °

Specific grants

Specific grants

Pop. *®
Pop. 15 L P
Pop. 15 .
Pop. L4
Area ®
Area | @ e U Tertiary ind . e U
x M x M
50 0 50 100 100 -50 0 50 100
Standardized % bias Standardized % bias
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Results of Balancing Test after PSM (Subordinate partner(A))

Variables Treated Control  bias t

Subordinate merger (A)

Pop. U 7769 43437 -37.30 -6.54%**
M 7769 7598 0.20

Area U 76.82 12418 -41.90 -7.85%**
M  76.82 7750  -0.60

Pop. 65 U 0.24 0.20 72.10 16.02%**
M 0.24 0.24 1.40

Pop.15 U 0.16 0.16  -34.00 -7.63%**
M 0.16 0.16 -7.30

LAT grants U 0.37 0.28 73.80 14.73%**
M 0.37 0.37 -1.50

Specific grants U 0.07 0.08 -31.90 -6.81***
M 0.07 0.07 -0.20

Debt (stock) U 871.04 62549 4280 10.24***
M 871.04 877.81 -1.20 [=0:18

Hirota & Yunoue (Musashi U., U. of Hyogo) ERDREHIC & DA RN DRE
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Results of Balancing Test after PSM (Subordinate partner (B))

Variables Treated Control bias t

Subordinate merger (B)

Pop. U 7349 41981 -37.000 -5.83%**
M 7349 7289 0.10

Area U 7733 122.06 -40.00 -6.8%**
M 77.33 79.23 -1.70

Pop. 65 U 0.25 0.20 7250  14.79%**
M 0.25 0.25 -3.10

Pop.15 U 0.15 0.16 -38.10  -7.91%*x*
M 0.15 0.15 6.40

Primary ind U 21.70 15.93 49.50  10.06***
M 21.70 21.15 4.60

Ttertiary ind U 43.99 50.52  -66.90 -12.61%***
M 43.99 44 .64 -6.70

LAT grants U 0.37 0.29 75.20  13.59%**
M 0.37 0.38 -2.10

Specific grants U 0.07 0.08 -32.60  -6.37%**
M 0.07 0.07 6.80

Debt (stock) U 904.84 629.88 46.40  10.55%**
M 90484 895.05 170 0230

Hirota & Yunoue (Musashi U., U. of Hyogo)  ERDAREHIC & ZHAMBANDHE
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Balancing property

o About 200 municipalities are dropped because their
PS is too small (Off support).

e Bias across the covariates close to zero in matched
sample.

o Null-hypothesis (btas = 0) is not rejected in
balancing test.

Balancing property is satisfied. |

Hirota & Yunoue (Musashi U., U. of Hyogo) ERDREHIC & DA RN DRE Oct. 7, 2016 31 /39

ATET by PSM: Subordinate partner (A)
Total expenditure Investment Debt
2003 2002 2003 2002 2003 2002

Nearest Neighbor 34761  -13.565 [[25I567FF¥N 9812 [[1OI678¥FET 5.837
(31.750) (33.685) (7.297) (8426) (5806) (7.531)

On support: Treated 614 614 614 612 614 614
Control 2,039 2,142 2,039 2,138 2,030 2,135
Radius 32.468 11.736%* 0.354*
(23506) (23691) (5482) (6.091) (4.751) (5.058)
On support: Treated 614 614 614 612 614 614
Control 2,039 2,142 2,039 2,138 2,030 2,135
Kerne WA 10ic [RRO2 105 [TESIRE 5460
(23.828) (23.959) (5546) (6.144) (4.814) (5.116)
On support: Treated 614 614 614 612 614 614
Control 2,039 2,142 2,039 2,138 2,030 2,135

A subordinate municipality tends to expense 22-27
thousand yen more.
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ATET by PSM: Subordinate partner (B)

Total expenditure Investment Debt
2003 2002 2003 2002 2003 2002

Nearest Neighbor ~ [180:688%% 45414 [251752%FK] 8902 [251124%%%" 16.737**
(36.924) (35790) (9.232) (9.985) (7.680) (7.653)

On support: Treated 497 497 497 495 497 497
Control 2,190 2,293 2,190 2,290 2,181 2,286
Radis MGG 333 [B0BG0REN 16500+ [ZRGGER 12,1057
(27.077) (27520) (6.453) (7.266) (5471) (5.945)
On support: Treated 493 493 493 491 493 493
Control 2,189 2,291 2,189 2,288 2,180 2,284
Rerne WSGIP 52570 WEOMIE 14007 JENGGAR 12595
(26.816) (27.272) (6.393) (7.191) (5.408) (5.871)
On support: Treated 495 496 495 494 495 496
Control 2,190 2,293 2,190 2,290 2,181 2,286

A subordinate municipality tends to borrow 21-25
thousand yen more. Almost all “additional investments”
are covered by debt.
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ATET by PSM-DID: Subordinate partner (A)

Total expenditure Investment Debt
2003 2002 2003 2002 2003 2002

Nearest Neighbor _ -0.524 _ 12.267 _ 4.099
(12351) (15509) (7.480) (8515) (6.074) (7.367)

On support: Treated 614 614 614 612 614 614
Control 2,039 2,142 2,039 2,138 2,030 2,135
Radius WU o0 G0N o0 AR 00
(9.062) (8675) (5518) (5365) (4597) (4.524)
On support: Treated 614 614 614 612 614 614
Control 2,039 2,142 2,039 2,138 2,030 2,135
Rerne Va5 [RASSE 070 [RGGORE 029
(9.185) (8793) (5583) (5056) (4649) (4572)
On support: Treated 614 614 614 612 614 614
Control 2,039 2,142 2,039 2,138 2,030 2,135

We revised both a sample selection bias and a time
constant unobserved effects. A subordinate municipality
tends to borrow 13-18 thousand yen more.
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ATET by PSM-DID: Subordinate partner (B)

Total expenditure Investment Debt
2003 2002 2003 2002 2003 2002

Nearest Neighbor ~ [A7A467F%* 11.350 [247733%%¥] 12768 [10:366%%* 7.085

(14.058) (13.978) (8566) (7.987) (7.302) (6.938)
On support: Treated 497 497 497 495 497 497
Control 2,190 2,293 2,190 2,290 2,181 2,286
Radius WO 12957 [ZASTSRE 12500~ MEATSRE 5421

(10366 ) (10.020) (6.482) (6.329) (5.310) (5.245)
On support: Treated 493 493 493 491 493 493
Control 2,189 2,291 2,189 2,288 2,180 2,284
Rerne W 1574 [ZASG0R 13750~ NS0T 6272

(10301 ) (9.892) (6.410) (6.254) (5.261) (5.185)
On support: Treated 495 496 495 494 495 496
Control 2,190 2,293 2,190 2,290 2,181 2,286

A subordinate municipality tends to borrow 15-19
thousand yen more. Almost all “additional investments”
are covered by debt.

— the law of 1/n (common-pool problem)

Hirota & Yunoue (Musashi U., U. of Hyogo) ERDRKEHIC K BHARBANDHE Oct. 7, 2016
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Placebo test: Subordinate partner (A)

Total expenditure Investment Debt
2001 2000 2001 2000 2001 2000
Nearest Neighbor -6.667 -12.634 11.850 0.814 3.972 0.708
(13.197) (12.417) (7.357) (6.254) (6.132) (5.673)
On support: Treated 614 614 614 614 14 614
Control 2,156 2,160 2,156 2,160 2,146 2,150
Radius -1.750 -2.908 2.770 -3.760 -1.674 -2.112
(8574) (7842) (4923) (4766) (4.476) (4.160)
On support: Treated 614 614 614 614 614 614
Control 2,156 2,160 2,156 2,160 2,146 2,150
Kernel -3.023 -2.596 2.050 -3.001 -3.014 -1.840
(8666) (7943) (4978) (4814) (4513) (4.200)
On support: Treated 614 614 614 614 614 614
Control 2,156 2,160 2,156 2,160 2,146 2,150

Hirota & Yunoue (Musashi U., U. of Hyogo) SERDAREHIC K BHARBADRE Oct. 7, 2016
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Placebo test: Subordinate partner (B)

Total expenditure Investment Debt
2001 2000 2001 2000 2001 2000
Nearest Neighbor -0.070 6.052 -2.526 2.794 -3.548 5.550
(13911) (12790) (8.076) (7.054) (6.923) (6.361)
On support: Treated 497 497 497 497 497 497
Control 2,307 2,311 2,307 2,311 2,297 2,301
Radius 3.356 3.969 4.538 -0.284 1.850 2.478
(9.967) (9.144) (5782) (5637) (5.188) (4.817)
On support: Treated 493 493 493 493 493 493
Control 2,305 2,309 2,305 2,309 2,295 2,299
Kernel 6.239 4.681 4.481 -0.327 0.925 1.358
(9.850) (9.025) (5.715) (5568) (5.147) (4.773)
On support: Treated 496 496 496 496 496 496
Control 2,307 2,311 2,307 2,311 2,297 2,301

Hirota & Yunoue (Musashi U., U. of Hyogo)
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(A) Total Expenditure Investment Debt
FY2003  FY2002 | FY2003 FY2002 FY2003 FY2002
DID 33.432*** 4064 | 20.817*** 6.629 17.675%** 1.748
PSM NN 34761  -13.565 | 25.567***  9.812 | 19.678*** 5837
Radius | 72.719%%* 32468 | 27.453*%**  11.736* | 22.277***  9.354*
Kernel | 47.135*%*  10.168 | 22.225%** 7.108 17.851%** 5.460
PSM-DID NN 48.070***  -0.524 | 29.979***  12.267 | 17.880*** 4.099
Radius | 43.084*** 4580 | 24.410%**  9.562* 14.012%** 0.628
Kernel | 43.345%** 4525 | 24.588***  9.763* | 12.669***  -0.295

(B) Total Expenditure Investment Debt
FY2003  FY2002 | FY2003 FY2002 FY2003 FY2002
DID 35.055*** 4542 | 22.054***  9.798* | 17.244%** 5.606
PSM NN 80.538** 45414 | 25.752%** 8.902 25.124***  16.737**
Radius | 69.323**  33.343 | 30.360*** 16.588** | 21.268*** 12.105**
Kernel | 75.617**%* 32570 | 30.777*%%* 14.907** | 21.864*** 12.598**
PSM-DID NN A7.467***  11.350 | 24.733***  12.768 | 19.366*** 7.085
Radius | 46.613*** 12,953 | 24.975%** 12.500%* | 15.176%**  5.427
Kernel | 44.123*** 15749 | 24.960*** 13.750** | 15.107*** 6.272

ERDREHIC & B H R D
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Conclusion

We estimate common-pool problem with propensity score
matching with difference in difference method.

o We find well specified model.

o Balancing property is satisfied.

o Municipalities expense about 25 thousand yen more.
o Additional expenditure is financed by local debt.

o The partners of merger should bear the burden.

The law of 1/n is observed in Japan with using the
robust method.

This is the first evidence of this field. )

Hirota & Yunoue (Musashi U., U. of Hyogo) EHRDREHIC K BHARBADRE Oct. 7, 2016

—123—



AR T EH T SRICBITLE S E
NGRS YOS SEAWARAY &I

— R E IR T =22 oo i —

ik B R A S0 6
A H = Ak
mishida@ll.u-ryukyu.ac.jp

(REMIZHOEWMEFER)

1. 1ZL®IZ

1 7 2 e FIK O AE 1Tt + 5 BT O BB ESN o055, ik 17 £ F
TILH 5 18 7 T BE A HEAT ST T, H T AN SRR T G i o AT SR RIS L
TEEUOLNTEY, BB OFF Al 3720 F 1L 5 (& 2R AT TERoo7z, Ll HiJs
EFF P DB Ao/ 7 i dEHEEE R B8 2 B S 2% 10C, FRk 18 4 ICH
HE WS ENEASH, ZRICEo FEORITIIRAIE BfbSh, REAER
BN 18% KM EHE O — E DR ZTW =T HERThIE, EABUFED x50 5
2L 0, ZTORENELNRELREENTREL o7 | F72, Rk 24 FE i3
15 B e 1) BE D — 0 28 LB S, JEE AN LL RS 16% A (K 24 4F FE 1T 14% K
) FOFEMEMI-THEE, EABUFEH#EEET LS, FRlCmITHAZETREE
EBHEPMIETEDHINN ol TNH— WO R 27N T 570 61%, a2 Ao £k
ZEEL, HEENOEBEEREGICTHIMVMAIZEET 257259,

I EEZGIZ TR T 57bIE, A HITANE L RM%EE S D52 K
SN, B I G M B AT A 18 XD 2 &% 5 THESNIE S DILT, M B
BEEA, AR SRMERE S, BRI AITEBIEANE LB (Ho TR
LA A) OB END, BEITANEE U OEEORKHTHY, SHIZRMEE
I B ABEE & LRITER Z B L&D SOOIy END, TSN E &3 )7 A
HHAEDAZICLOTENOEEMICHETLIE ST TS ZE & FENLUAD
R E&&4HE 7.

R EESICESRE2Y CHE, TO 5] 5 e 1Tk 4 @l b B (Hh 5 $R1T . 55 — Hh 7 4R
T.EHAR, GHMAG. BEHFRMEALRE) DHF LTI, MKk TR AL
DL IFRID, oz X, Bia T B8RO — 564 b <EBE T IR CIXERIT 51 = 12m 2 T,
HR AT E ST EBIToTWVD, Ll A fiZBm W =miTA Tt RE%g
Gl nzIX, FEE CRITESIZICRESND, FEEE, Tk 25 FEERREHLDE BAT
BUCEDORITH S ZEORE LTS A ZEEOEI AL, HENF IR T 37.8%& 38.1%.
B Tl 32.6%E 46.0%., Bu M ZBR< T BT A7 TIE 31.2%& 0.4% Th o7, Lk, BT
A I et L CamBgE N D (A ORIRITX—EBikErEA
Vo THLT-HUE T, fF R A EZEIKT2L07201Ic, AL AR A DbE LW -5

—124—



7RG B ELIT 7oL LTH, @A OE HIZlo TR REMHETHEIANDZLE
BRVNGILD RTREE R D,

LA M HAFLFEIZ, TTHRITEZIICOET DR 4 R 721 Tl B
Al SO T A SR SR OL B B A TE D, NNE ST T A R IR
Rl B OZEMICEEEZME TOHREDPHMHEIN TS, bL, & REBE OE Sz
Ko THRFN G THED AT DT A LR RIZR L, AR E 4 E sUIsH Y T
THNTWARBIE, ANE S ITE R E OB RBESM T, bbbkt Al
THEREL . &S BI O & 5 IC XM E AR TE 571259,

THOLTEMEE I EE SWIeHFZE L L CH H (2014) 385, A H (2014) 1XEVEE N O
AT AHIZ BN T, $RIT5 51 32 8 O & RN IR A& 22 NEFE 952" L, £LC,
AMLLABEEDLEREFH AN RRELZR CHRITESZEEERETILICE-TE
FZBIETFIFoND2E AMBE&ICT 7EALLT VMU S 4 @l b B o 5 5 12 Lok
EERECXHILEEBENICHLIZLEZ,

LU, A H (2014) DS ITIZ R XL SO0 E R H 5, LD, Ot Gt i
BN ORI FICBRE SFLTW 2728 | il OFBE A I TH R AR DO #E R 235G AL D003 E D
TIERWZETHD, HOOEDIE, A H (2014) 1%, RITESIZTE L OEF] 2 EICFEM
THHM T A FERDOERICES>THBEALIIEL TWAD 4 @i B R+ 0% 4 58
RO THLIEMEBEOERNEZ+ 3 ICE B TETWRNWIETHD, ko g
BRI OB S ORMEIX, SO ST TELOEENIHY, HARENE
R ZIT LT 53 HTIZBR - T, Kano and Tsutsui (2003), A [ « 22 2 (2006) . 2R 1
(2007) 72 L OSBRI 72 L AFAE T D, ENHICEBBLRILEL TWDHOIE, (1) Hilk
HAL CRESRMEEOEHERNELLZE 2) EBEOEEMOER Za ho— L
LCh, R R Lo ABRESCSAEBEOREIREDOE PSR EELH 2T
WHZETHD, 2720, ZNHDOMSEIE., T —XDHIFINTID ., &R En-oTh, £ itk 4
AR OB DRE R O EH AR HDOVITE B EOHDRE O W I A 4
FEFHLTREY, Al (2014) OIS, il # DK &M (FE £, 88 &84
B ARIRE O ERE) DB NP EFNCE 2 5E A L THhDHbiTidkn,

ZIT AR TR AR O B ICB T B A EX 20, ik 20 FE Bk
25 EEETICH IR ANEME L-RITHF I ZEEext REL T (1) RITHEIIZELEME
THICHI0, SRR E OB N LWVHIEIEE ., &R O N 57
O RITESZEOEFNMET T2, (2) AMEEOT AN EVHIIZE 4l
B L OBENNSLI2D70 ITESZEOSFME T T2, (3) EATEL = H
DR IEE N S A% B O R BRI AE G ENDEND 3 DO DY &G & E BT
FRFET %,

AFEOHERIZLL T OLBOTHD, & 28 T, TR 9528 CE B R §E K
MG MBI EZ B CAFLRITE S ZEORME KM 2B T2, FH3H Tid, 8
ITE B ZEOESRNCHIK K ZNTFEETHIEEHR T 5, FH4HTlE, EBL7Z3->0
R A AL T D, AEEILELD THD,

—125—



2. $ATESIZE OB AR S M

{8 2 > i J5 2 [ AR o0 Hh 05 A8 B 3 7 — &7 0l 07 6 8 kA= i DL T s T AR J3t) ke IR
DA, TH 5 B BOR i A 172 ECHE LN, TRODOME &R Tix, HOFEE LG
SNT2T —HLAEINRN, FEFOMBDIRY, 5 — AR (— ) TR, BT
BBl Z e Vo BE R RS R R TELII T — AR FELRNEDT
bb, T, REOT AR L TASTER R G RHDVITE R MRS 217
HE—ARIZLDOEBERMEDTEENTZE R ERBEG DT AL EOFER KRBT &
BF 2N LT, 7220 E RSN AL ER R REL G2 TRV 21T, RF 4
AR B DD AL TR WS BH I28D, BRI EE TEX 7D 131,1427 BT A
B EF50,150 R DOERIT 2 5| 52 48 (R R A mg B Do AN O T & 45 iaiﬂfi
VOIZB T2 & B CTHD, 728, G T B 204 FE D3 B 254F E D 64F [l T
PO K EFHEFISETHD, LT Tl B RGEREZB U THELONTET
2B 5,

FFOREARICOVWTR TADE 1 A M 298 K(E2EKICEDDIEIAIL 0.6%).2 A
28 510 A& ([ 1.0%) .3 H 2 18,276 A& ([F] 36.4%) . 4 H M 2,743 K ([A 5.5%).5 AN
24,819 A& ([A] 49.5%) .6 H M 125 & (A 0.2%) .7 A 60 A& ([F 0.1%), 8 H A 86 &K
(lA] 0.2%) .9 H 1,907 A& ([ 3.8%). 10 H 2 289 A ([d 0.6%). 11 A2 552 A& ([F
1.1%) . 12 H 23485 A ([ 1.0%) T.3 HE S HOREZ T TEIKRD 85.9%% 5D 5,
BRI AES AICEFLTHWAEBELT. 3 ARSHFEEORKH THY, 5 A HM
BRI ORKA THOLIENL, XHOMETH 3 HELIZ S AlcGbE &L
RTHIMLERHLZE, R TABEZRESED7-0ICEEE /T fER RV FIFCnspze
RENETOLND,

OFN EE IR W IS EE N 574 A (BRICEDDIEIAIT 1.1%) ., FEER
I 4 Y EAEGE DY 40,386 A ([R] 80.5%) , -4 il oo F) 1) S5 4H & 2% 8,924 A ([F] 16.5%) .
ERR T & FEEED 519 A (A 1.0%) . F I oo FI 5 % {5 35& 23 152 K ([F 0.3%) . £ D
fitl - N EA A 225 AR (A 0.4%) Tholz L, THASE TS —FHEEATRHINTE
D, ERERAFRITEETHLD, BITHEG 2B CIIERERF AN EFRER>TND,

fERAE TR T, 34 LL T 232,331 A ([A 4.6%) . 34 H 54 LL T 235,042 A (7] 10.1%) .
548 7 FELLT A 2,533 A (A 5.1%) . 7 4 10 £ LL T 25 18,966 A (A 37.8%) . 10
R 12 LA A3 2,790 K (A 5.6%) . 12 4R 15 L0 F 239,176 A& ([A] 18.3%) . 15 4F
#H 20 FELL 2N 8,137 A (A 16.2%) . 20 4FEi#d 25 FLL T 2% 849 A (A 1.7%) . 25 -4
7% 299 A (A 0.6%) . DA - B 27 A ([Fl 0.1%) THD, 72T MHBEFEIRD 5
10 45 15 2. 20 R DERATE S ZE %< 2D T 38,513 K (A 76.8%) IZDIED,

A F) 07 XX, B E A F] 23 34,990 A ([ 69.8%)  FI = FLE L2 14,968 A ([F] 29.8%) |
ZOAl - AN 192 A ([A] 0.4%) ThoTo,

WITHEGZEOEMBIZHED, ALLPEBELELE VS BFR T o248 Tl
ELZHLOMN 36,610 A (ERIRITEDLEI AL 73.1%) . BEF MR T B BAZRE T 200G

1 TR %S EERSLOTHEEEEOAKICIT. REHEEROIEIN~E—T —LOEREKD
GFEFNTVD

—126—



DA 13,480 A ([A] 26.9%) I2o7-Zenb, R HF & O EIZBWTALSLREA D
I RTEEE 2D, ©AA LS TALSCAE AL EE R IR 722D,
ARG OEOEME A O WIRIEL, & LR (100%) . 22 R (99.1%) | i A B
(98.7%) . J5HUIR (98.5%) . ILALIR (97.7%) DIATH D, 7. ALLHFELD & DD
FE i E A MR VD R B R (25.8%) « R BRIF (27.7%) « 1 BB (30.1%) | 5 I
(32.9%) . HHE#B (37.8%) DIATHD (KA B MR DOAFL - RFEA LTI E A 13 R
2 [ZREHD)

BE 2T O AR BITHES ZEICRETHE, AR A bRIZS L
SR BB (LT, AFLES I a g B %) 13, 3 #EBL T 28 5,071 AR (B 1728 E %
872 36,610 ARIZHHDHEN A 1T 13.9%) , 3 4L 5 #:LL F 2% 12,662 A& ([F] 34.6%) . 5
A7 AEDLTF AN 10,111 A& (27.6%) . 7 #1810 # 2L F 28 6,269 A (17.1%) . 10 £ 12 4
PLF 28 1,463 K (4.9%) | 12 #1815 #ELL T 2% 488 A (1.3%) ., 15 #L#B2 546 A (1.5%)
ThbH, NLZES N A @B B O BB 6.137 L7223, BTAH S Z0SL T o 5 23 %
E 1 ZHY, MO E I 6.556 £, BT A EE DO P EIfE 1T 4.125 £ TH D, H % HY (ZHT
M EOGTHEICE LD NI HL TWAZENIILEENRELSETNDEE
ZHivb,

3. SRATEE S| ZAE O 4] D Hi I B A% 7

DL Tk, SRITE S ZEOEFITOWTHRE 722, AME AR08 E81H & S 2
FIREE F ISR SN TWDEREZEDFEH WA LITE Y TIERWZEIZTEE LRIT
A YA AN

FIOH T, BIFAE T EOEFNEBLI-LX, TNRNERTT S 2K TAL
TeayZIZER T 2007070 Zieb Ml FE TS TELL ayZITER 756070
D+ 53 ISR TERWIZD Th D, — KT, Bl & DB LZRVERIZDIZ, 104EH D E
BE&FEZH W, R R ERDEMEELOERI ATV YREF R THIEREZ N2,

F20M M X, EEFE EEFRR, @ F el oz BRI K 265 4 8%k
ETOHRERSDL-D ThD, Ll OIS, BITESI ZEIXTZDORE KRN L AL THY
FALHEOE ST EICADLEIRE DA THLHIEND, I F A LHIKICESTHE
BB e EFELLUULEMNTON TN, D — 7T, ORI VT L g
THZEEWHIZSETWD, 22T HBEFERMPFEI 104 TH-TH, FEM T8
SRR L — FRAER ORITE S R E &R HMIZH R L TH, B R R B I35 S
NN ThH A9,

THLTZR IR LT 2720 AR CIE, BITE SIS BEOSR AT Ly RZFR 751
by, MHEmE &S (LT, MES) oM &2 F~—7LLTHRALE 3, %

PWHBAGREOSRICEREZ Y T RIL - K - BA (200600 . A1 (2007) B X UHHE
(2008) TiX, 10FWOEEEFEZEESF L LT, TR EEBELRMENIZIZRC & AT
CLOTELHBREBEOEN AT Ly FERDEIZTHNMEZT> TV D,

S MBI EE S OEMNEFILIMEA web site (URL http://www.mof.go.jp/filp/reference/flf int
erest_rate/index.htm, VK 28 £ 9 A 1 HIF ) %, MEA web site IZHET I N T2y
WTF—ZFEEENEHA Xy FPEBNERTFEETT —IA 7SN TV LIME
4 web site (http://warp.da.ndl.go.jp/waid/1617) ZZ N ZNHHR L =,

—127—



OB OOEDIT, MENE & ClIxe%E - ueEOR | FI - B ER OB, FAF
BEEEEONIGCZEFNEREINTEY, RIT%5 |2 EoRESREEEEKTD
r—ANS N THD, bIOEDIX, MENE 413 A E DR HI 25> TNAZEND,
ZOEM SR, FHMICRNVEH LR ZIToEBROSR LR ELLILRELD
ThD,

RITE B ZEOERAT Ly RZFH A LB R AKX 1 TRENTND, 72720, — 5D
ERATSE 51 221 CIE, B AE R ZIER — & A7 e M BUal & & 4 O 8 & F 23 e o
TeZEMB BT ORI GEPLERALTND, ZOFEFR . o7 A XL 37,643 1237
Bo B BRI AT LY ROEAIIR— 2R AR (T4 % bps) ThD,

(= 1 &2HA)

RATE S ZMEOEFN AT Ly RO ML 0bps LL | 10bps K T, ¥ fE I
21.5bps TH D, 37,643 KORITEES|ZEDHH 28,983 A (77.0%) THMEVE & L0 &
WAFITHEDAILTWDA, 100bp UL EDOEBFIAT Ly RBF T LI TODERITE 5| & &
21,115 AR (3.0%) HY, FEFITAF725:FTHEIOANTOWDHAEKE —FFE T 5, KKkt
2 B E & S OB &R X0 AR R GRS ITENTOWHEEITE S ZE DS 8,660
K(23.0%)bHDHILITREICETD, — KT, MEMEE S IIEBSM ORISR L
SRV X AE DA SWTEH SN TWDHIEND, ME@ME & & 08 4F X
DHARWEFTELH L TW DB I, SFHMICA TEELIVBIERWER TELHL
TWAHZEITRD,

RITEB ZEOBRNAT Ly REFFE R #E R CTHATHED,

E36 BN 1 OF —ZEFEERNSBEILIZbONRE 1 Thd, Fhk 20 4F D5 Fpk 25
AT T @RAT Ly RO B B EHITFERL 20 4F B 03 R b & Vs, LUk,
RIS, TG AFEEOBRAT VYRR ERL 20 FEDOV—~vray 7Bl LR L,
FULLBE TR CHERB L TWDER, ZRlia —IC LB SR RITES 2 E CHBlES
TV 4,

(& 1&2H8A)

FWT, X 1 OF —Z2ZEEMBRINZHFILEbORE 2 ThHhd, @FAT LYy RO
BEAE L. 29 OFF IS Obps 705 20bps O#IFHIZH DS, B b I TlI~ A7 % 30bps LAk
~ AT A 20bps A & HAR < KFRF &l R Tldi b v 100bps LA R &> TN D,
T, BFIAT LY ROFYIEIL, 30 JF T 10bps 705 30bps D RICIL £528, £ B o
~AF A 2.4bps. Wi KB D~ AFZ 2.0bps DI DD TEHEME VIS HIE,
KBFF D 93.8bps, M IED 77.9bps DI EEIMENIEHF IC@m kb H 5, Wi ©
FELSHRAET 220, ZOXO M &Rk 2 13, B I 2B FRICE &R ELL T
WONE NI BEZ T TNDEEZZOND, FHEN RO &R EHFH T ateX

THBAEBEOSR AT Ly FOHBITILE (2015) 22/,

—128—



TR T RAT S B ZE OB A LD BEREILI~ AT 2 0.453 T, 1% A & /KU CEFEE %
EHT D,

(F 228 A)

Hi I 4 AR B o0 A HH 4 1) 1k M IR R GRS SE S HL B B T E NS < D S 4T BF 22 (Kano
and Tsutsui 2003, HH « 225 2006 728) THEMBINTWAN, RITE S| ZFCTH . iR
F R AR A DB W ABH AR EE LS 25 BANEY . FATL RO %
[l 4% 72 D AE DHELR SN D, K FR T (2007) 1370 MR IR PISSE T~ DIRAT 3D 7N 2 &0
HOTHRITORNREHLEEORGINFEBEOEG SR OERE THLEHRML TWDH, BT
HR B IZBNTH ., &R AT Ly R ok [ 22138 & O e Th D4 B B ok
ARV D BT Lo THIATEB WM DD 5,

4. FERESHT
4.1. T —HBIOEGL

A TIE, BIH TR LT — 2kt 2H W RBITHEIZEORF AT Ly
RO E FE K %2 E EMICHLNIZT D,

FT B EBIIRITESN ZEOSR AT Ly REL, mifi LR, RITE S Z &
DIENESRING, EOEAEFAM IR - F OB, ue % - o) E R ANF
BIEEFL LEHTOIMB@MEESOBMEMESIWEEERT L, 72720, —
EORITE S ZAE TIXEOEMEF M T3 I T2 Bl & & &R 7Rnwics, #HEE TlEz
DIIRBITER ZEOT —XIHEH LR, 728, k%92 W R X F 204 E 0D
254 E ETOOEE 7y Thod,

T AR B IO RSN 5 RIFITOWNTIR 5,

4.1.1. RN OB FREICETIEK

AHETHRIET 2 1ORG THLeMEBE R Lo FREZHET2LHELT A
FLA5 25 00 4o fb e BE e 2R I8 4 O A A X — | M i BE SR (5 — MG RAT L BB
CHOG AT E e EHME . T AeRE. B ORANMITE &K S 2 LG
U R RO N—=T o= en—2a< A58 (BUF  HHD 2 VW5,

ALFEZ N EEREIL. AEA DT ~OS M2 S 74 @ik B 8, E7213058
FAFNCS LT R B L8 & 90, ZORDMH X AT, A ik B[R] 1 03 5+ 03 3%
BT 27D, @FATLY NI T oL TFRIND,

FEWE G A B E S I3 AL LA G oH 2 i H TS e A il B 2 DR D
ANTRITHESIZMEE21, TN EZ0LT DX I—EBRTHD, bL. AMLEFELE T
(4 B B 2 DA D AU D & I AR BE O 22 R ) NIRRT L R AT L R
IWINT5LE 2605,

HHIZ., & #ME R E2OLEODOH G2 72 LT 2T, s 4/ 5% B 55 o )L N ) 1 &
MR ORNY =7 O2RMEE R T D, BN EH &R &IE, 58T I, T

—129—



SRIT O, 7B HEBEIOEHICH CEEfl~y 7 NI S T2 RN T o & H
EEEEER TS, 2L EHAELE AMG IOV TIMBE# R ICRBINL TV
BHERSZTOETEFH L, Zhix, 7 —ZOHIICED, —H 04 E -5 LR
N AT 5% 3 0 D7 N 2D ThD | A5 A K& OME A LA 1ZAR ) Pt 75 46 38 I
BN TLOEHEIT > TORWERE LIZZ LI LW, 2235, #HEE TiE, Y ik )7 23t
MR O J@ & 580 18 FF I OHHIZ W5, HHIZS i WER E F RS T8 E /12 sk 4 @b
BB OB FNTHNEB X LNHZENE, &FAT Ly RES E EITFLFmICE<E TS
o,

4.1.2. AMEEICHETIEHK

F20GEH THOANE & OEFNCE T E KL T, Bl E OE @i o
AR EDDIANE SO 2T AE DY =T ICHHIZ R LI R ZH AN 25,

— I, AMESOSFITBRITEHEIZEOZNIVHENZED, ANEE~DT
7R ANG G i ik, R AR XX WARI 2R s E bR
DATREME NN DD, L Y& 4 78 B[] 4 Rl BE [R) = O3 4 D 55 W it Bk ~ AR IS0 2 T
HILTEY, [XPLNIERMELTD0IE, Ve, A& & EHHIO R ZH 1T~ A
TR D EHERP S ND 3,

4.1.3. @M ORE BRI ICHTEK

FIDOMEH THD e @B O E R I E R TEBEL T, 5 A S & @bk B o ai 48
CRILHE SN, HERBIONBEME LROZN AT A7 ZI-28 AT 5,

TR e FE A A 4 mlob BE o0 Rl 4 B2 Th O TH & FBL 0D SCHA N2 |l AR BE R O FH 48 7%
B TCHRLICEEERT D, mWE SR EIAMIERLTWSE @R 1L, — & OF ¥
ZHERTLEDITEH SN ZEm<EETDHET TDHD, LEB-> T, HaeeMIZrnd
BB IEEZELZLNTRIND,

HERT AN CEMEBEOREEROTH AL XS REEREK O
BRHETH T fEZ V), HERME V@RI, 2o TRrVnapEE Lt ~T 'L
HFZLDTELOEEENRZ LW, FHERMEWES 26N D, 7o, &l o
IR Th | MU R AR D MR SOAF A - (B LIS &0 TR FHE SR D i 13 48 = ik
DANTARA=ZEBIRENDZEN DD 0 THE R MR OHUIE S @R IT, HEREI & T

5 NEBEDO Y =T NEL BRDIFERITEINZHEOEFN AT Ly RBIETT 5 &0V BH&E
W, Xy F o7 —F Rl TbMHATE S, RoF o4 —F—HmLix, 0¥
NELEEZRHETHIICHEY, BERHEAAPIOELEVWLONLIEICEIRL LY 552
EEWS, ZoMimstEICER LR (2008) OFmEME D L, RITHESZE
TV L AMEBEEORNEROIE I NEVE X, MFAEMEKTZETANEENSELNICHED
AL, TN THLEEPARET D L, BITHEFZEEFNEORWVIENOED AL S T
D, LTEENoT, ANELZLLEYD AN TOHWAIHEIFE., &8 0 &EWEEITE 5 5% o
AFEEEMT DN TELIOT, BITEZEOERMOBETTI2LEEEZL R D,

6 RFMBEFHNHEOL IR TN TREESGOMBREEICE T 2 MmFIx] TiE, B
WHEICRBITA2HERNMELS, KERRRAFNEZ B X =12+ REE&ENHTRL TV
BRI EAMERIN TS, £, ZEHOVLEV I, BRASHIENZ2ZWVZDIC
Motk & b B D THE RN BE W AKEICIEE > TWAHREZMIET HS6ERNH DL LHERL-,

—130—



L7212, 2D EF ThHo THIMITHE I T E LB ICH & TIOET DA ek &
Do LTeo T HHERMEW (F W) @@ EIZS W (& W) &R 2T 28 micd D
LEZLN, HERIIDDDOSRBIZIEELERLZENTRIND,

AN B AEHE LR, 5N JE B B ORI S R R RIS BT A AL Eo A BAR
Me (2255 PRI E HE | A IR e A | %’%Tﬁﬂx’ﬁf‘aﬁ%jbotoﬁ&m%ﬁ%)@%E%:{f%
O (REBEMHELEFEHEOR ) CTHRLIEME THD, 5 0% 2o & 3%
F2HE, BMAEREITIREEE IR AT AR ~ME THILETCRREHLED
BALEZMMADZENTEDLLEA), RINTHAREHELFEOR W IX, &5 20n% )
otz LTHH T ALK ~FE T4 B Ta 7@ W EE 265, Lizhi-
T, A BREMHLRICDDDFEBII AT RAERDZEN ] FFSD,

4.1.4. ZOMDEK
J:%EL)L’S’W)?REEW%C%:L“C i 7 2 e [J AR O B BORK B B 3528 B, M o % iR
BT 2%, BEESTICEHTIERBLIOMEEXI—2 X5,
iaﬂEa“ﬁ%ﬁ%i‘%ﬂ“z{%zkbfﬁﬁﬁfﬁ@ﬁ%ﬁ?ﬂtb%ﬁi(ﬁ%’%’*/ﬁ%%tb%%ﬁ
45, K- A A (2006), )11 (2007) BLOH B (2008) Tix, MBOR AL
KIRVWHETHHAZEEOXMN EBEAT LY RBILRTHIENRIN TN, KAFETHZ
No—@# O FRAE L M AL EORREHILRLEGEANER ILENEG D
8, BITEBI ZEOERAT LY RNIE R T DT AT 5,

WA, EERIFICE T 2EHIIT, Y BITE ZEOMASRH R BX
MEBFERD2OEH WD, EABFDOL FIT BEASBEITEDLIEFIANOR G

WL H 2B b5, SRR ORI TR THEFITIL, %ﬁ%(é%‘é{ﬂ%fﬁi%ﬁﬁk
a“%smb@%'ﬁﬁ M T A FRDOERERE D EZRE T DD 0E H Vol F 5
MI2E8MLEENLIN, TOEAIIMEASHOZL EIIOEVEELZ TS, L
TR T AEANSEHEN LD EARBICEDIREFHIANOEI SR TL, 4
FIATLyRBIR T 0L TFHEND, EHEFEROZER L FEERFEROENZELT
W RAT 55 B B DM BE 5 2D, LnL., THEF I %ﬁ/\ﬂf“&aéﬁa‘rﬁﬂ
B e OB SFILR U MICET 720, EREROEE RSN ATLYRIZE 25
WEBIIEN TR,

BT, HIEORF IR BI04 @R 5O ZE (L3 5 2RI 5 2 548
DI ay w2 57280 KHEE S FUTZ AT BE O — N M 720 RN A2 FE &OF p204F S
MWL TDREELI—ZE AT DL, KIL-EAR-BFEAR(2006) 1%, B LA . KBRS .
B & B L ORI T E OxHEE AT Ly RER G E Ry o 2170, 3 EE AT
Ly ROEBOR DM T E R EICHEBEE G 25K BO ayv/Illo T TX5 L%
L, ZOMRAHEZ DL, RITED ZHE O AT Ly Nl )7 2 L H K ) 7“%
MG ICBTE DT ay a2V R T 2T TWHIEN TRINDID FEEIC
S—EBHERITHIET, EO ay BRI T AL TS,

UEOWEFHHALEBBLIOHHE RO ER, HRBIORERE &ITR 30@EVTH
Do B, I EOHCIVRTEEOME T —2% N FTXholoZE fEALDIL |

—131—



AN SREBEOMBHRT — 42 ANF CEORH i B1T  (FFEHMAT. 5 —H H R
T 8 T . EHARE. GHMAABLOF @& EICRESINZIE, R/AE Tk
REINZ N EE DO ESZF A UTCHEE T o0 ERH o770 2K L EORTT
LRz EEREL QD NIRRT =22 L2, HEETHWST —4
DY T A 328,102 35,

42. #E
A/NEITIE 3 OORFH DY B EMNDDHID g/ TR LT —ZZ2 v, (1) =
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AR OT — 5' BOSFT —H LT R0 R R R R D —
%)WPHLZ’““’MU)‘(” KDDL TI (7, = a+ B +yi+&. 1721, Nk
WiDBT SR ZHEORBERKDO A LT DL, 5= (1N S S vien T = (1/
N) Y Yk Xieies & = (1/N) Xt Xk €iee) ZHEBRU L B B2 R A2 bR £ L72(2)FUT DWW T, gy —
DR — oy e B LI/ R EZIT D,
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—50bps i 0.4% 0.5% 1.0% 1.0% 0.8% 1.1% 0.7%
—50bps LAk 0.2% 0.5% 0.8% 1.0% 0.6% 1.1% 0.7%
—40bps 2Lk 0.8% 0.5% 1.6% 1.9% 1.6% 2.4% 1.4%
—30bps 24k 1.5% 1.9% 3.3% 5.3% 3.2% 7.6% 3.5%
—20bps 2Lk 2.8% 3.2% 6.0% 8.8% 6.8% 13.2% 6.3%
—10bps LAk 4.7% 7.3% 11.9% 14.2% 11.3% 16.9% 10.4%
Obps 2L E 10.7% 10.6% 16.9% 18.3% 20.6% 19.7% 15.5%
10bps PL E 12.9% 11.2% 13.5% 15.0% 21.1% 14.5% 14.4%
20bps BA k 15.9% 13.2% 11.7% 9.7% 13.2% 9.5% 12.6%
30bps PA 14.2% 12.2% 11.4% 9.9% 7.5% 6.7% 10.7%
40bps LA b 11.7% 13.0% 8.0% 5.2% 3.9% 2.4% 7.9%
50bps LA - 7.9% 9.8% 4.0% 2.5% 3.5% 1.7% 5.3%
60bps LA k- 5.2% 4.9% 2.8% 2.3% 1.4% 1.0% 3.2%
70bps LAk 2.9% 3.6% 1.9% 1.0% 0.9% 0.6% 2.0%
80bps LA k- 2.8% 2.5% 1.1% 0.9% 0.7% 0.4% 1.6%
90bps LA - 1.5% 1.1% 0.6% 0.4% 0.6% 0.2% 0.8%
100bps 2L E 3.7% 4.0% 3.4% 2.5% 2.3% 1.0% 3.0%
K i) 32.6 bpsi 32.2 bpsi 20.4 bpsi 13.7 bpsi 15.5 bps 5.5 bps| 21.5 bps
A 8,751 A 6,926 &1 5,406 A 53514 5643 4K 5566 A& 37,643 K

(V) 8 $h 0 OB 43 13 foe BAE 2 B R 5 2,
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