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Abstract

Based on the generalized user-revenue model constructed by Homma (2009,
2012, 2018), this paper clarifies the empirical implications of the quiet-life
hypothesis in the Japanese regional banking industry. The quiet-life hypoth-
esis is accepted here but the efficient structure hypothesis is not. Moreover,
the extended generalized-Lerner index (EGLI) on the cost frontier increases
with the Herfindahl index in the previous period if and only if the quiet-
life hypothesis is accepted, so it is possible to justify anti-monopoly and
anti-concentration policies using support for the quiet-life hypothesis. Fur-
thermore, intertemporal regular linkages (i.e., cyclical linkages) exist because
the average loans are not large and only the quiet-life hypothesis is accepted.
However, the linkage of the single-period EGLIs of the long-term loans on the
cost frontier leads to convergence and is fixed at the very large values in the
initial periods; thus, the linkage is judged to be undesirable to Japanese re-
gional banks, similar to the linkages of single-period dynamic cost efficiencies

and single-period optimal financial goods.

Keywords: Dynamic cost unneutral efficiency; Dynamic price inefficiency;
Generalized user-revenue model; Generalized user-revenue price; Extended
generalized-Lerner index; Efficient structure hypothesis; Quiet-life hypothe-
sis; Intertemporal regular linkage
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1 Introduction

Based on the generalized user-revenue model (hereafter the GURM) con-
structed by Homma (2009, 2012, 2018)), this paper explores the implications
of the quiet-life hypothesis in the Japanese regional banking industry by
empirically clarifying a series of research topics that are crucial for the in-
dustrial organization of banking. The paper’s treatment of each of these
topics is briefly described below:

1. The static and dynamic cost unneutral efficiencies of Japanese region-

al banks. Thus far, in the extant literature other than Homma (2018), most
empirical models that estimate cost efficiency assume a static cost neutral
efficiency. However, as clarified by Homma (2018), the theoretical restriction
of this assumption is very strict from a theoretical perspective. This is due
to the fact that cost neutrality means that all the inefficiency coefficients in
the static factor demand functions are equal and that static cost efficiency
does not consider the effects of either the static cost efficiency in the previous
period or the Herfindahl index in the previous period on cost efficiency in
the current period. To explicitly account for both the efficient structure and
quiet-life hypotheses, these effects need to be considered. For these reasons,
this paper estimates the static and dynamic cost unneutral efficiencies of
Japanese regional banks. The main purpose of this estimation is to clarify
the structural inefficiency for which substantial improvement is difficult in
the long term. Where this inefficiency exists, it is very difficult to drastically
improve the dynamic cost unneutral efficiency of Japanese regional banks
under present conditions.

2. The degree of relative risk-aversion for banks on the cost frontier and

the actual cost. Thus far, in the extant literature other than Homma (20009,

2012, 2018), banks are assumed to be risk-neutral, similar to non-financial
firms. However, it is difficult to consider banks that have experienced fi-
nancial crises and natural disasters to still be risk-neutral. Furthermore, the
existence of structural inefficiency may affect the risk attitude of banks. Ac-
cordingly, this paper indirectly estimates the degrees of relative risk-aversion

of banks on the cost frontier and the actual cost through the stochastic Euler
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equations derived by Homma (2018, Theorems 1 and 2, pp. 34-37). The risk
attitude of banks on the cost frontier (i.e., the most efficient banks) is spec-
ified by differentiating it from that of banks on the actual cost. Although
the former banks may be risk-neutral, it is highly likely that the latter are
risk-averse.

3. Reference rates on the cost frontier and the actual cost. Thus far, in
the extant literature other than Homma (2009, 2012, 2018), existing interest

rate data (e.g., call rates) are used as the reference rate a priori. However,

as noted by Homma (2018, pp. 39-56), these reference rates are crucial fac-
tors that determine the signs of the stochastic user-revenue prices (hereafter
SURPs) on the cost frontier and the actual cost. Thus, they have a consid-
erable effect on generalized user-revenue prices (hereafter GURPs) and the
extended generalized-Lerner indices (hereafter EGLIs) on the cost frontier
and the actual cost. For this reason, this paper indirectly estimates the ref-
erence rates on the cost frontier and the actual cost through stochastic Euler
equations, similar to the above topics. Furthermore, the effects of the sub-
jective rates of time preferences, quasi-short-run profits, and equity capital
on these reference rates are also clarified.

4. The dynamic price inefficiency of each financial good. Thus far, in the

extant literature other than Homma (2018), this inefficiency has not been
addressed, although static price inefficiency has sometimes been considered.
However, according to Homma ( 2018, pp. 32-56), dynamic price inefficiency
is a main factor that affects the GURP and EGLI on the actual cost; thus, it is
highly possible that it seriously affects them and causes a difference between
the GURP and EGLI on the cost frontier and those on the actual cost.
Consequently, this paper indirectly estimates the dynamic price inefficiency
of each financial good through the stochastic Euler equations, similar to the
above topics. Furthermore, the factors that affect this inefficiency are also
clarified.

5. The generalized user-revenue prices (GURPs) on the cost frontier and

the actual cost. Thus far, in the extant literature other than Homma (20009,
2012, 2018), these GURPs have not been considered. However, as emphasized
by Homma (2009, 2012, 2018), these GURPs are crucial for the industrial
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organization of banking. The reasons are as follows: First, they consider
not only the market structure and conduct effect but also the equity cap-
ital effect, the risk-adjustment effect, and the cost and price inefficiencies.
Second, it is highly possible that the latter effects and inefficiencies affect
their GURPs more than the former effect under the present conditions of
having experienced financial crises and natural disasters. Third, as clarified
by Homma (2018), their GURPs crucially affect the EGLIs on the cost fron-
tier and the actual cost from the theoretical perspective. Accordingly, this
paper indirectly estimates the GURPs on the cost frontier and the actual
cost through the stochastic Euler equations, similar to the above topics. The
following effects are also clarified: the effects of the market structure and
conduct, equity capital, and risk-adjustment on the GURP on the cost fron-
tier, and the effects of these factors and the cost and price inefficiencies on
the GURP on the actual cost.

6. The extended generalized-Lerner indices (EGLIs) on the cost frontier

and the actual cost. Thus far, in the extant literature other than Homma
(2009, 2012, 2018), these EGLIs have not been addressed, although the con-
ventional Lerner index has been considered. However, as strongly emphasized
by Homma ( 2009, 2012, 2018), these EGLIs are crucial for the industrial

organization of banking, similar to the GURPs on the cost frontier and the

actual cost. In addition to the first two reasons given for the GURPs, these
EGLIs become the strict criteria for the implementation and evaluation of
industrial organization policy under the present conditions of having experi-
enced financial crises and natural disasters.

The desirability of these EGLIs is judged from the truth and actuality
of competition. The truth of competition implies that the bank concerned
does not exhibit any uncompetitive behavior that could lead to cost and
price inefficiencies and is completely devoted to competition. In contrast,
the actuality of competition implies that the bank concerned shows some
uncompetitive behavior that leads to cost and price inefliciencies and is not
always devoted to competition. Where these inefficiencies are relatively small
and easily eliminated, the EGLIs on the cost frontier have not only the truth

of competition, but also the actuality of competition. However, where these
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inefficiencies are large and not easily eliminated, the EGLIs on the cost fron-
tier do not have the actuality of competition. In this case, in order to make
up for the actuality of competition, the EGLIs on the actual cost must also
be considered. The reason for this is that the EGLI on the actual cost, which
is the degree of competition of a bank with average efficiency that is used to
represent all banks, is superior in the actuality of competition to the EGLI
on the cost frontier, which is the degree of competition of the most efficient
bank, although the former is inferior to the latter in terms of the truth of
competition. From the perspective of the actuality of competition, which
makes up for the truth of competition, it is desirable that the competitive
positions of many banks be improved, although the truth of competition is
most important from a policy perspective. Therefore, policies to improve
not only the EGLIs on the cost frontier but also those on the actual cost are
needed.

For the above reasons, this paper indirectly estimates the EGLIs on the
cost frontier and the actual cost through the stochastic Euler equations,
similar to the above topics. Furthermore, the effects similar to the above
GURPs on these EGLIs are clarified.

7. 'Tests of the efficient structure and quiet-life hypotheses on the basis

of the generalized user-revenue model (GURM). Thus far, in the extant lit-

erature, these tests on the basis of the GURM have not been considered,
although tests on the basis of conventional models have been conducted]l]
However, as considered by Homma (2018), tests based on the GURM are
more theoretically rigorous and more valid than those based on conventional
models under the present conditions of having experienced the recent finan-
cial crises and natural disasters. The reason for this is that the GURM is
a more general model that relaxes the following six implicit assumptions of
Hancock’s (1985, 1987, 1991) user-cost model of financial firms: (1) financial
firms are risk-neutral, (2) there is no strategic interdependence between fi-
nancial firms, (3) there is no asymmetric information in the market regarding

financial assets and liabilities, (4) there is no uncertainty in holding revenues

'Homma et al. (2014, pp. 144-145) provides the details of these conventional model
tests.
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and costs, (5) the utility function of financial firms does not depend on eq-
uity capital, and (6) no cost and price inefficiencies exist in financial firms
(i.e., financial firms are perfectly cost and price efficient). For this reason,
the present paper tests the efficient structure and quiet-life hypotheses on
the basis of the GURM. Based on the test results, the quiet-life hypothesis
is accepted, but the efficient structure hypothesis is not. This result is differ-
ent from that of Homma et al. (2014), where both hypotheses are accepted
for city banks and long-term credit banks operating in a single nationwide
market.
8. The relation between the quiet-life hypothesis and the EGLI on the

cost frontier. Thus far, in the extant literature, this relation has not been

completely considered. However, from Homma (2018, pp. 76-77), it is not
always possible to justify anti-monopoly and anti-concentration policies using
support for the quiet-life hypothesis. Consequently, this relation needs to be
empirically clarified. In this study, it is found that the EGLIs on the cost
frontier increase (i.e., the degree of competition on the cost frontier decreases)
with the Herfindahl index in the previous period if and only if the quiet-life
hypothesis is accepted. Thus, it is possible to justify anti-monopoly and
anti-concentration policies using support for the quiet-life hypothesis in the
Japanese regional banking industry.

9. The intertemporal regular linkages of single-period dynamic cost effi-

ciencies, single-period optimal financial goods, single-period Herfindahl indi-

ces, and single-period EGLIs on the cost frontier. Thus far, in the extant lit-

erature, these linkages have not been fully considered. However, as these
linkages serve to permit long-term forecasts and long-term dynamic analy-
ses, they are absolutely critical for the industrial organization of banking.
In the present study, it is found that all the linkages (i.e., the cyclical link-
ages) are present in the Japanese regional banking industry since the average
loans are not large and only the quiet-life hypothesis is accepted (i.e., the
efficient structure hypothesis is not accepted). However, the linkage of the
single-period EGLIs of the long-term loans on the cost frontier on the basis
of this linkage of single-period dynamic cost efficiencies leads to convergence

and is fixed at the very large values in the initial periods. Consequently, this
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linkage is judged to be undesirable for Japanese regional banks, similar to the
linkages of single-period dynamic cost efficiencies and single-period optimal
financial goods.

As noted above, there are no examples of studies that are rigorously com-
parable to this paper. However, if examples are to be quoted, those relating to
the efficient structure hypothesis include Demsetz (1973), Weiss (1974), Smir-
lock (1985), Tirole (1988), Berger and Hannan (1989), and Berger (1995).
Related to the quiet-life hypothesis is Berger and Hannan (1998). Relevant
to the relationship between market power and firm efficiency are Maudos
and de Guevara (2007), Turk Ariss (2010), Schaeck and Cihak (2010), Fire
et al. (2011), and Koetter et al. (2012). The user-cost model of banking
is addressed in Hancock (1985, 1987, 1991), Barnett (1987), Fixler and Zi-
eschang (1991, 1992a, 1992b, 1993, 1999), Fixler (1993), Barnett and Zhou
(1994), Barnett and Hahm (1994), Barnett et al. (1995), Homma et al. (
1996), Omori and Nakajima (2000), Nagano (2002), and Homma and Souma
(2005). The degree of competition in the Japanese financial industry is a fo-
cus of Tsutsui and Kamesaka (2005), Uchida and Tsutsui (2005), and Souma
and Tsutsui (2010).

The remainder of this paper proceeds as follows: In Section 2, we sum-
marize the theoretical concepts of Homma (2018) used in this paper. Section
3 explains our empirical application to the Japanese regional banking in-
dustry, which includes the empirical model specification and the estimation
procedure. Section 4 presents the estimation results. The final section offers

conclusions.

2 Theoretical Specification: A Summary of
Homma (2018)

The theoretical concepts used in this paper follow those of Homma (2018).
A summary, including sources, is provided in Table 2.1. For added detail,

please refer to the sources listed.

<<Insert Table 2.1 about here>>
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In Homma (2018), on the basis of the GURM of Homma (2009, 2012),
we explored the efficient structure hypothesis proposed by Demsetz (1973)
and the quiet-life hypothesis put forward by Berger and Hannan (1998).
We developed mathematical formulations and theoretical interpretations of
the two hypotheses, the relation between the hypotheses and the EGLI on
the cost frontier proposed by Homma (2009, 2012), and the relation be-
tween the hypotheses and the existence of intertemporal regular linkages of
single-period dynamic cost efficiencies, single-period optimal planned finan-
cial goods, single-period Herfindahl indices, and single-period EGLIs on the
cost frontier. From the major results, the following two points are particularly
noteworthy: 1) it is not always possible to justify anti-monopoly and anti-
concentration policies using support for the quiet-life hypothesis, and 2) new
industrial organization policies are required if support for the efficient struc-
ture hypothesis is undesirable. Furthermore, where there is an intertemporal
regular linkage of single-period EGLIs on the cost frontier, the appropriate
industrial organization policies must be determined based on a long-term
perspective. If this linkage shows an upward trend caused mainly by an up-
wardly trending intertemporal regular linkage of single-period Herfindahl in-
dices, then anti-monopoly and anti-concentration policies are justified from a
long-term perspective. If the upward trend of the intertemporal regular link-
age of single-period EGLIs on the cost frontier is, however, caused mainly by
the intertemporal regular linkage of single-period dynamic cost efficiencies
or single-period optimal planned financial goods, then other policies are de-
sirable because, in that case, anti-monopoly and anti-concentration policies

cause an unnecessary distortion in the economy.

3 Empirical Application

In order to apply Homma (2018) as summarized in Section 2 to Japanese
regional banks and estimate the GURM extended by Homma (2018), we need
to specify the model and create the data, and, at the same time, consider the
estimation method for the specified model. These points are discussed next.

The empirical model of the GURM is created according to the follow-

7


http://doi.org/10.15099/00018350
http://doi.org/10.15099/00002076
http://doi.org/10.15099/00002090
http://doi.org/10.15099/00002076
http://doi.org/10.15099/00002090
http://doi.org/10.15099/00018350
http://doi.org/10.15099/00018350

ing procedure: First, the endogenous state variables are specified, and their
data are created. Furthermore, the exogenous state variables other than the
following are specified, and their data are created: the static cost unneutral
efficiencies from two periods prior through the previous period, the Herfind-
ahl indices in the same periods, and the uncertain or unpredictable compo-
nents of the stochastic dynamic endogenous holding-revenue rates (hereafter
SDEHRRs) and the stochastic dynamic endogenous holding-cost rates (here-
after SDEHCRs). Second, the Herfindahl indices are specified, and their
data are created. Moreover, the components of the SDEHRR and SDEHCR
are specified and estimated, and their data are created. Third, the static
variable cost function is specified and estimated, and the data for the static
cost unneutral efficiency are created. Additionally, the dynamic variable cost
function is specified and estimated, and the data for the dynamic cost unneu-
tral efficiency and the dynamic frontier and actual marginal variable costs are
created. Fourth, the utility function and the stochastic Euler equations are
specified. Due to space restrictions, only the most important points, namely,
the third and fourth points, are discussed in this section. The other points
are discussed in the Appendix and in Homma (2012, pp. 22-24, pp. 63-87, p.
92, pp. 111-122). The period covered by the analysis is from fiscal year 1976
to fiscal year 2016. However, as stated below, this empirical model includes
lag variables for two periods prior and the next period, so the data period in

the estimate is actually from fiscal year 1974 to fiscal year 2017.

3.1 Empirical Model Specification
3.1.1 Static Variable Cost Functions and Static Cost Efficiency

3.1.1.1 The Relation Between the Static Actual and Frontier Vari-
able Cost Functions and the Estimation Procedure for the Ineffi-
ciency Coefficients

The relation between the static actual and frontier variable cost functions

is clarified by the following proposition.

Proposition 1 The static actual variable cost function is related to the static
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frontier variable cost function as follows:
sAv (SIE Q
Ci (ai,t y Pists Qisty Zi g, Ti, t)

M-1
= CstV (pi,ta it ng Ti,t) [ ;S{/[Et + Z S:JI? - ;gfr\/ft) ' CSS]FV (pi,ta it tha Ti,t)] )
j=1
(3.1.1.1.1)

where CPAV (- - - .) is the static actual variable cost function defined
by Homma (2018, Definition 8, pp. 10-11), CPFV (-, -, -, ) is the static
frontier variable cost function defined by Homma (2018, Definition 2, pp.
9-10), afﬁ (G = ., M) are the inefficiency coefficients of static factor
demand functions (xSFD( sy ), j=1,..., M) given by Homma (2018,
Definition 3, pp. 10-11), and CSFY (-, -, -, ) (= [pige- 23 TP (-, -, -, )]
JCFEV (- - -, ), j=1,..., M) are the static cost shares of optimal inputs

for cost minimization.

Proof. Rearranging Homma (2018, Eq. (2.1.3.1), p. 10) gives

SFV Q
SAV (.SIE Q M SIE ‘ <pi’t’qi’t’zi’t’ﬂ’t>
Ci (ai,t ;pi,taqi,tazi7t77—i,t> = E - Dige- Qi
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The inefficiency coefficients (afﬂ{f, j=1,..., M) are estimated according to
the following procedure: First, the static frontier variable cost function is es-
timated, and the data for the discrepancy between the logarithm of the actual
variable cost and the logarithm of the static frontier variable cost function
(ie., eV = CY, —InCFFY <pi7t, it zgt,n,t)) are created. Second, from

Eq. (3.1.1.1.1), the following equation is estimated:

exp (/") = af}’\fﬁz “BSIE L CSSFY 4 eSFV (3.1.1.1.2)
where b7 = a7j 7 —aiir, (7 =1, —1), OS5 = OS5 (Pz’,t, it th> Ti,t>7
SFV

and g7, is an ordinary error term.

3.1.1.2 Specification of the Static Variable Cost Function and the
Inefficiency Coefficients

Considering the concavity conditions of factor prices, with reference to
Westbrook and Buckley (1990) on the basis of the Laurent expansion pro-
posed by Barnett (1983, 1985), the static variable cost function is specified

10



as follows:

0 (/b)) P+ 30y (49,) gy,
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+Vi4, (3.1.1.2.1a)

where C’Xt (=Dvit-Tvit+PrLit - Trit+Drit Triy) is the variable cost, py,; ¢
is the current good price, zy;; is the amount (input) of current goods, py, ;.
is the wage, =1 ;; is the amount (input) of labor, pg ;; is the physical capital
price, and x ;; is the amount (input) of physical capital. Moreover, D is the
individual bank dummy variable, and ¢;,; (j € {SL,LL,S,C,CL,A,DD,TD,
CM,CD}) are the real balances of financial goods, namely, short-term loans
(j = SL), long-term loans (j = LL), securities (j = S), cash (j = C), due
from banks and call loans (7 = C'L), other financial assets (j = A), demand
deposits (j = DD), time deposits (j = T'D), call money and borrowed money
(j = CM), and certificates of deposit and other liabilities (j = C'D). Fur-
thermore, 7, is the time trend and v;; is the ordinary error term. Variables
other than the time trend marked with * are normalized by dividing them

by their sample mean, and the normalized time trend is 7; = 74 — 1995.

11



6, (j = L, K) are parameters added in order to ensure that the static vari-
able cost function in Eq. (3.1.1.2.1a) satisfies the concavity condition for
the factor prices for a larger sample. We created this parameter with refer-
ence to the prior affine transformation presented by Barnett (1985) and we
stipulated the following two conditions: First, the concavity condition for
the factor prices is satisfied for a larger sample. Second, the coefficients of
determination (R?) of the cost share equations as given below are not small
(i.e., they are all greater than 0.4). a; (7}) is the coefficient of the individual

bank dummy variable, which is specified as follows:
a; (17) = ai + air - 7} + airr - (77)° + airrr - (17)° (3.1.1.2.1b)

The purpose of this specification is to make the coefficient time-varying and
29 ) (j € {SL,LL,S,C,CL, A,

Gist
DD, TD,CM,CD, L,K}) are the linear coefficients of the financial goods

and the factor prices, which are specified as follows:

(29 ) = a. Z .9
a; (Zj,i,t> =a; + E :h A" Zhits

je{SL,LL,S,C,CL,A,DD,TD,CM,CD,L, K}, (3.1.1.2.1¢)

flexible about the normalized time trend. a; (

where z,?it (h=1,..., Mjy) are the quality variables whose combinations can

vary according to each financial good and each factor pricef]

By taking the partial derivative of the static variable cost function in
Eq. (3.1.1.2.1a) with respect to In (p;;: /pvi¢) (j € {L, K}), we can derive
the cost share equations of labor and physical capital. By simultaneously
estimating these cost share equations with the static variable cost function
in Eq. (3.1.1.2.1a), we can obtain a more efficient estimate than if we estimate
Eq. (3.1.1.2.1a) alone.

2For details, see the second note in Table 4.1.1.
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The static cost share equations take the form

p*i
St = Lo (o) b - (G fr 000}
,i,t %

- Z b -0 (P, [PV +0;) + bp - {ln(phzt/pvzt+9h)}

je{L,K}

+Zb {ln phzt/szt + 0’1)}_2 ) {hl (p;,i,t /pT/,i,t + 93’)}_
Jj#h

1

+ Z bﬁp ) ln q;f’i»t th Tt + €Zt7 h’ e {K7 L} )
je{SL,LL,S,C,CL,A, DD, TD,CM,CD}
(3.1.1.2.2)

where S, (h € {K, L}) are the cost shares of each input factor (= (pnis - 2nit) /CY =
J0ln (Ox/p}“/”) /0In (p;‘m’t /p*{,zt) , where z,;, is the input of the h-th fac-
tor), and €', (h € {K, L}) are the ordinary error terms.

From Eq. (3.1.1.2.1a), the static frontier variable cost function is given

13



by

SFV Q o . * Q *
C; (pi,t, Qit> Zi'ts Ti,t) = Py - €Xp |mina; (17) + E a; (sz’t) Ingj,,

je{SL,LL,S,C,CL,A,DD,TD,CM,CD}
+ Z a; < ]zt) In (p]zt/szt +9 )
je{L,K}

= > af {n(pl, /pra +0)}

JE{L,K}

1 * *
_|_§ ) Z Z b?hQ ‘Ing;,;, - Ing,;,

§,he{SL,LL,S,C,CL,A,DD,TD,CM,CD}

1
+§ Z Z bPP ln pj,i,t /p;,i,t + ‘93') -In (p?l,i,t /pﬂ{/,i,t + eh)
Jhe{L,K}
1 _ _
9 Zzb {ln p]lt/szt +0; )} K {ln (pZ,i,t /P?/,z’,t ‘th)} '
j,he{L,K}

+ Z Z b?hp -In Q;,i,t -In (pZ,i,t /p*v,z',t + eh)

j€{SL,LL,S,C,CL,A,DD,TD,CM,CD},he{L,K}

QT * * PT * *
+ E bjT -In it Tt b ln pg,z’,t /pV,i,t + 9]’) "Te| s
je{SL,LL,S,C,CL,A,DD,TD,CM,CD} ]e{L K}

(3.1.1.2.3)

where min; a; (77) is the minimum of a; (7}) in year ¢ and all others are as
per the static variable cost function in Eq. (3.1.1.2.1a). Using this equation,
data for the discrepancy between the logarithm of the actual variable cost
and the logarithm of the static frontier variable cost function (i.e., 7'V =
InCY, —InC7FY (pi’t, Qi zgt, Ti?t>) can be created.

The specification of the discrepancy between the actual variable cost and
the static frontier variable cost function in Eq. (3.1.1.1.2) needs to consider
the following conditions: First, the inefficiency coefficients can vary according
to each individual bank. Second, their coefficients are time-varying. Third,

to restrict the inefficiency coefficient af1f, (M = K) to the range [0, b], the

14



following equation is used:
ajyry =0 P (aiy) (3.1.1.2.4a)

where b is an extremely large value (i.e., b = 10000000), ® ( -) is the standard

normal distribution function, and a7tf is the inefficiency coefficient to be
SIE SIE
bi7j7t ( i’j’t -

aiify, 7 =V, L) to the range [—aﬁf’t, b] (ie., aj1y € 10,0], j = V,L), the

estimated. Fourth, to restrict the inefficiency coefficients =a

following equations are used:

bie = =0 @ (ay) + (1+ @ (a7iy)) - 0- @ (0357), J=V.L,
(3.1.1.2.4Db)
where b717* (j = V, L) are the inefficiency coefficients to be estimated, and
all others are as per a%ft (M = K). From these conditions, the inefficiency

coefficients af(Fr, bP15* (j = V,L), and af[¥ (j = V,L) are specified as

l,j,t iyjyt
follows:
SIEx SIE Q * B
gt — § Z.%K (ZK,i,nTt) - D;

_ 2 : SIE 2 : SIEZ _Q SIET _x B

— i <a,i7K + h ai,K,h ‘ Zh,i,t + a’i,K * Tt) ° D’L 3 (3.1.1.2.4C)
SIEx SIE Q * B
bjie = E :l b7 j (Zj,z‘,t>7t> - D;

_ SIE SIEZ Q SIET * B .
=D (bm Y U A 'Tt) Dy, =V L

(3.1.1.2.4d)
oSIE = BEalE - (0 ) b0 (F). - VL
(3.1.1.2.4e)

where z,?lt (h=1,..., My) are the quality variables in Eq. (3.1.1.2.1c) whose
combinations can vary according to each factor input. If Eq. (3.1.1.1.2) with
Egs. (3.1.1.2.4a) to (3.1.1.2.4d) are estimated, then a?!f (j = V,L) are

it
derived from Eq. (3.1.1.2.4e). CS?FY (j = V, L) are the right-hand side

©,,t
other than the ordinary error terms of Eq. (3.1.1.2.2).
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3.1.1.3 Static Cost Unneutral Efficiency

From Egs. (3.1.1.2.3), (3.1.1.2.4a) to (3.1.1.2.4¢), and Homma (2018, Def-
initions 2 to 4, pp. 9-12), the static cost efficiency defined by Homma (2018,
Definition 4, p. 12) is given by

SFV Q
Ci (pi,t7 qi,t7 Zz’,ta Ti,t)

EF}, = 5
C'ESAV (aftIE7 pi,ta qi,tv Ziyty Ti,t)
CZ'SFV (pi,t7 Qi ts Zz%a Tz',t)
Z Pijzt- CLEJIE (z]%,t,n> '$§S:]FD (pi,h Qi th, Ti,t)
je{V7L7K}
(3.1.1.3)
where CPTV <pi7t, Qi zgt, 7'@5) corresponds to Eq. (3.1.1.2.3), aj 1" (Zgi,w Tt>

(j € {V,L,K}) are expressed by Eqs. (3.1.1.2.4a) to (3.1.1.2.4e), and
37%S:fD (Pi,n%,t,zgtﬂ'i,t) (: aCiSFV (pi,t7 Qi,t,th,Tz',t> /8pi,j,t7 J € {V7 L, K})
are the static factor demand functions referred to in Homma (2018, Definition
3, pp. 10-11).

The difference between this static cost efficiency and existing ones is that
the former is cost unneutral, while the latter is cost neutral. Because the
static cost unneutral efficiency has fewer theoretical restrictions, it is more
desirable than the existing cost neutral ones that have the same inefficiency

coefficient for all static factor demand functions.

3.1.2 Dynamic Variable Cost Functions and Dynamic Cost Effi-

ciency

3.1.2.1 The Relation Between the Dynamic Actual and Frontier
Variable Cost Functions and the Estimation Procedure for the In-
efficiency Coefficients

Similar to Proposition 1, the relation between the dynamic actual and

frontier variable cost functions is clarified by the following proposition:

Proposition 2 The dynamic actual variable cost function is related to the
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dynamic frontier variable cost function as follows:

DAV DIE
Ci < apzt7qlt7 ztaHIt 17EF12t 177-zt>

DFV S
= Cz (pihqit?Zi,thItfla EFi,t—pTi,t)

DIE DIE DIE DFV Q S
) [ e+ E Qi1 — Gy Mt) 'CSi,j (pi,tvfh',t,Zi,taHIt1aEFi,t_177'i,t>] )

(3.1.2.1.1)
where CPAV (... . . . .) is the dynamic actual variable cost function
defined by Homma (2018, Definition 7, pp. 18-19), CPFV (. . . . . .)is

the dynamic frontier variable cost function defined by Homma (2018, Defin-

ition 6, p. 17), aﬂlf (j =1,...,M) are the inefficiency coefficients of dy-

namic factor demand functzons (mDFD( sty ), J=1,..., M) given
by Homma (2018, Definition 7, pp. 18-19), and C’SZ%FV(~, ottty )
(: [pi,j,t'xi?jFD(W'a'a'?'v')]/CiDFV('v'v'a'7'7')7j:1a---7M) are

the dynamic cost shares of optimal inputs for cost minimization.

Proof. The proof of this proposition is similar to the proof of Proposition
1, so we omit the derivation. m

Similar to the inefficiency coefficients of the static factor demand func-
tions, those of the dynamic factor demand functions are estimated according
to the following procedure: First, the dynamic frontier variable cost func-
tion is estimated, and the data for the discrepancy between the logarithm of

actual variable cost and the logarithm of the dynamic frontier variable cost

function (i.e., 5” lnCZV; InCPEV <pmth, mHIt 1,EFM 1,7'”)) are
created. Second, from Eq. (3.1.2.1.1), the following equation is estimated:

oxp () = allf+ S PIE OSP4 BV, (31212)
where b?ftE = aﬂlf — af)ﬂfﬁ (j=1,...,M—1), C’SZDJI“;V =

csprv <pi7t, Qs 2%, HI,_, EFS |, Ti’t) and ]}V is an ordinary error term.
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3.1.2.2 Specification of the Dynamic Variable Cost Function and
the Inefficiency Coefficients
In order to explicitly account for the effects of the Herfindahl index of loans
in the previous period and static cost unneutral efficiency in the previous
period, Egs. (3.1.1.2.1b) and (3.1.1.2.1c) are respectively replaced as follows:
a; (EF,_y,HIp;1,77) = ai+al" -EF_+all -Hlpy 1 +a]

(3 1.2.2.1a)
a <EFii_1,HIL¢_1,z§i7t> = a;+af" BFS_ tall HIp o+ o,
€ {SL,LL,S,C,CL,A,DD,TD,CM,CD},

(3.1.2.2.1b)
<Afylf 17HIL,t717ZJiQ7i,t) - a2+aSIE ASIt 1+aJL HIp - 1+Z ajh }?’t’
e (LK), (3.1.2.2.1c)

where HIy ;4 is the Herfindahl index of loans (i.e., the sum of the short-term
and long-term loans) in the previous period, EF}’ 1 1s the static cost unneu-
tral efficiency in the previous period, A7TY | (j € {L, K}) are the inefficiency
coefficients of the static factor demand functions in the previous period, and
all others are as per Egs. (3.1.1.2.1b) and (3.1.1.2.1¢) ] The specifications
other than Egs. (3.1.2.2.1a) to (3.1.2.2.1c) of the dynamic variable cost func-
tion, the dynamic cost share equations, and the dynamic frontier variable
cost function are respectively similar to Egs. (3.1.1.2.1a), (3.1.1.2.2), and
(3.1.1.2.3) other than Egs. (3.1.1.2.1b) and (3.1.1.2.1c). Using this dynamic
frontier variable cost function, data for the discrepancy between the loga-
rithm of the actual variable cost and the logarithm of the dynamic frontier
variable cost function (i.e. sgAV In C’i’v; —In C’iDFV (Pz’,u it zgt, HlIp 1,
EF?_,,7i;)) can be created.

Similar to Egs. (3.1.1.2.4a) to (3.1.1.2.4e), the inefficiency coefficients in

3For details, see the second note in Table 4.2.1.
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Eq. (3.1.2.1.2) are specified as follows:

DIE
Qi Mt

DIE
b7,]t

DIE
i7j7t

b @ (ajxy")

@(Zz DIE(EFS | Hlp 7)) -Df)
b. (I)(ZZ( ZD}I{E+ DIEE E’Ft ta ZDII(ELH HIpy s+ aPl DIET I).ngg),
(M = K), (3.1.2.2.2a)
—b- ® (ax,") + (L+ @ (aix;)) - b- @ (b757)
b ® (3 aPlF (BFS_, Hlpy1,7)) - DF)

t(1+0 <Z aDiF (EFf,_y, Hlpe1,77) - DF))
b @ (Z bif P (BFS_y Hlpe,77) -Df)
—b-@(zi( DIE o oPIPP . BFS_ +aPlEH  HIp, o +aPPT 1) -Df)
w (1@ (30 (PP + PP BES - alE - Hlp o+ a7 77) - DP))
b (30 (WPIF 4 0PIEE L BFS 0PE  H gy 4 00T 1) - DF)
(=V.L), (3.1.2.2.2b)
b +ai = (L+ @ (axy)) -b- @ (b7,7)
<1 +d <Z aDIE Eﬂi_l,HIL,tflaTt) ‘DZB>>
b (30 807 (EFS oy, Iz ;) - DF)
(140 (X, (@PiF + aPiFP - BFS_, + aDfE - HIpe s+ aPET 7)) - DF))
b P (ZZ (bngE bDIEE EFS S L+ bg]fH HIp, o+ bi?jIET ) T:) 'DzB> ’
=V.1), (3.1.2.2.2¢)

where all parameters, functions, and variables are as per Eqgs. (3.1.1.2.4a) to
(3.1.1.2.4¢), and (3.1.2.2.1a).

3.1.2.3 Dynamic Cost Unneutral Efficiency

From the above dynamic frontier variable cost function, Eqs. (3.1.2.2.2a)
to (3.1.2.2.2¢), and Homma (2018, Definitions 6 to 8, pp. 17-20), the dynamic
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cost efficiency defined by Homma (2018, Definition 8, p. 20) is given by

DFV Q S SIE
I Ci <Pi,t7 ity Z; ¢ HIL,tfla EF@ =1 Ai t—1) Tz',t)
FEE* =
2t

DAV DIE S SIE
Ci ( apztaq’bta 1t7H]Lt 17E-F’7,t 17Ai7t_177_i,t>

_ DFV S SIE
= G <pi,ta it Zi,t, HIp a1, EFi,t_l, A; t—1) Tz‘,t)

/ Z Pigjt - @D]IE (Eﬂi—la HIL,t—laTt)

je{V,L.K}

DFD (pzt7qlt7 ztaHILt 17EFZS; 1,AlStIE1,Ti’t):|, (3123)

where C’.DFV (pit,qit,ziQt,HILt 1 EFZSt 1,AiStIE1,Tz‘t> is the dynamic fron-
tier variable cost function, aP!? (EFS,_, HI,1,7:) (j € {V, L, K}) are ex-
pressed by Egs. (3.1.2.2.2a) to (3.1.2.2.2c), and z7/'P (p@t, qw,z?t, HIp,; 4,

EFii—lv AzStIEpTi,t) (= ocPrv (pi7t7Qz}t7Zi,ta HIpy1, EFii—17A§{E1a Ti7t>
/Opiji, € {V,L,K}) are the dynamic factor demand functions referred
to in Homma (2018, Definition 7, pp. 18-19).

The difference between this dynamic cost efficiency and the existing ones
can be described as follows: First, the former is formulated to dynamically
account, for the effects of the Herfindahl index in the previous period and
the static cost efficiency in the previous period, so it can explicitly account
for both the efficient structure and quiet-life hypotheses; however, the latter
cannot. Second, the former is cost unneutral, while the latter is cost neutral.
Because the former has important policy implications and fewer theoretical

restrictions, it is more desirable than the latter.

3.1.3 Utility Functions and Stochastic Euler Equations

3.1.3.1 Specifications of Utility Functions

The following three points need to be considered in the specification of
the utility function used in Homma (2018, Eq. (2.2.2.2), p. 30): First,
although it is difficult to directly estimate the utility function, it is possible

to indirectly estimate it through the stochastic Euler equations derived by

20


http://doi.org/10.15099/00018350
http://doi.org/10.15099/00018350
http://doi.org/10.15099/00018350

Homma (2018, Theorems 1 and 2, pp. 34-37). Second, it is not desirable for
the final empirical results to heavily depend on the restrictive functional form
of the utility function, which has numerous theoretical restrictions assumed a
priori. Third, it is possible for the risk attitude of banks on the cost frontier
(i.e., the most efficient banks) to differ from that of banks on the actual cost.
From the first and second points, considering the restriction on estimation
in the first point, it is desirable to specify the utility function by as flexible a
functional form as possible. Furthermore, from the third point, it is necessary
to specify the risk attitude of banks on the cost frontier by differentiating it
from that of banks on the actual cost.

In consideration of these points, the utility function of banks on the cost

frontier is specified by using the Box-Cox functional form as follows:

osr |\
_ F
(Wi,t +¢7r> 1 p (Gei)” —1
_ - to
~ Y
F
QsF |, r\"
o <7ri7t + %) (g -1 (3.1.3.1.1)
Qe ) ’ S
A F o

where u® (-, -) is the utility function of banks on the cost frontier, WStSF

is the quasi-short-run profit based on the dynamic frontier cost defined by
Homma, ( 2018, Definition 9, pp. 25-26), ¢~ is the parameter established
taking into account the possibility that the wgtSF becomes negative, and g ; ;
is the equity capital given by Homma (2018, Eq. (2.2.2.5), p. 31).

Here, v is the risk attitude parameter of banks on the cost frontier.
Taking into account the possibility that its value varies depending on the

period, we specify

=>4 DY =" sin? (7)) - DY, (3.1.3.1.2)

where DY is the period dummy variable for cases where the period covered

by the analysis is split into several sub-periods (i.e., the dummy variable
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equals 1 in period s and 0 in the other periods); sin®(-) is the square of a

Fx

s ©is the risk attitude parameter to be estimated. This

sine function, and ~
replacement introduces the following restriction:

0<4F =sin® (y/) <L (3.1.3.1.3)

Although this restriction excludes the risk-lover case (i.e., v > 1), it is
imposed for two reasons: First, it is unrealistic for such a case to actually oc-
cur. Second, in case of no restriction, it often happens that ‘fyF ’ is extremely
large. From Egs. (3.1.3.1.1) and (3.1.3.1.2), 1 — v indicates the degree of

relative risk-aversion, which is expressed as
F F Y
1-+" = 1= 7D

( QsF | ¢F> Puiy [ Ougy Ouiy [ Ouiy
_ o 7 . i ) — —q ,‘,t . 2 : .
it = 87ngﬁsm 87TgtSF Bt g 2 0e,it

et

(3.1.3.1.4)

Here, 0 < 7 <1 (=1) (ie.,, 1 —4F > 0 (= 0)) indicates risk-averse (risk-
neutral).

In order to interpret af” and af, the Box-Cox functions are replaced as

e’

follows:
7F
ufP <7r?t5F) - - , (3.1.3.1.5a)
’ gl
F
(geiz)” —1
w (Gess) = tV—F (3.1.3.1.5b)

where uf? <7r§tSF) and u’* (q.;;) are respectively the unit utilities of the

quasi-short-run profit based on the dynamic frontier cost and equity capital.
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In this case, Equation (3.1.3.1.1) is expressed as

s
uft = uF <7Tz?t Fa Qe,i,t)
5 s
= W7 (78T) + ol (geia) + o, T (7 25) - u (g
(3.1.3.1.6)
From this equation, the two coefficients are represented as
auF (T[-QtSF7 Ge,i t> aZuF (T‘-QtSF7 Ge,i t)
F - 1, 112} 1, 20y FP QSF
S T TR (g QSF M )
U Qeyit OuFP (ﬂ—i,t ) OuFE (qe,i,t)
(3.1.3.1.7a)

» O*u” <7TiQ,tSFa QE,i,t>
of, = o . (3.1.3.1.7b)
out'? <7ri7t ) Our® (qesit)

From Eq. (3.1.3.1.7b), o, indicates the cross effect of the two unit utilities.
From Eq. (3.1.3.1.7a), af demonstrates the subtraction of the product of
this cross effect and the unit utility of the quasi-short-run profit based on
the dynamic frontier cost from the marginal effect of the unit utility of the
equity capital. Similar to ¥, taking into account the possibility that the

value of o varies depending on the period, af" is specified as
af =) of,-DY. (3.1.3.1.8)

If af, = 0, then the unit utility of the quasi-short-run profit based on the
dynamic frontier cost is separable from that of the equity capital, meaning
their marginal utilities are independent of each other. However, if o, # 0,
then they are mutually dependent.

Next, similar to the utility function of banks on the cost frontier, the

utility function of banks on the actual cost is specified by using the Box-Cox
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functional form as follows:

wty =t (7% e
,ny,YDA
T+ o) ~1 P i
’ (QE 7 t) ]-
. + (aF + aDA) . 13
o 7F _ ,YDA e e 7F _ 7DA
0s4 " ,ny,yDA
<7rl-t + ¢7r> -1 (Ge.i )vFﬂDA 1
+ (aF + aDA) I N . \Geyirt
e me ,YF _ ,YDA ,YF _ 7DA ’
(3.1.3.1.9)

where u? (-, -) is the utility function of banks on the actual cost, WStSA

is the quasi-short-run profit based on the dynamic actual cost defined by

Homma ( 2018, Definition 10, pp. 26-27), and ¢ is, similar to ¢, the

parameter determined when taking into account the possibility that WgtSA

becomes negative.
Here, vP4 is the difference parameter indicating the difference from ~*'.
Taking into account the possibility that its value varies depending on the

period, similar to ¥, we specify

YPA=N" A4 DY =) sin® (v24) - DY (3.1.3.1.10)

In this case, P4 is the difference between the degree of relative risk-aversion
of banks on the actual cost (i.e., 1 — (v —yP4)) and that of banks on the
cost frontier (i.e., 1 — ). If yP4 > (=, <) 0, then the former is greater than

(equal to, less than) the latter.

DA

DA is the additive parameter to of, and P4 is the ad-

Furthermore, o 2y

ditive parameter to af,. Similar to o, taking into account the possibility

DA

that the value varies depending on the period, o

is specified as

aPt=>" alt. DY (3.1.3.1.11)

F

F _in order to interpret af +aP4 and of, +aP4, the

. . F
Similar to a. and o Te
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Box-Cox functions are replaced as follows:

~F DA
(Wf?tSA + Qﬁ ) -1

AP (35 = 1.3.1.12
u T 57 . (3.1.3.1.12a)
7=
’YF*’YDA
e, -1
U (Ges) = <q”;l)w_7DA , (3.1.3.1.12b)

where u4? (WStSA> and uP (q.;;) are respectively the unit utilities of the
quasi-short-run profit based on the dynamic actual cost and the equity cap-
ital.

In this case, Equation (3.1.3.1.9) is expressed as

A _ A QSA
Uiy = u <7Ti,t 7Qe,i,t)
_ AP QSA F DA AFE
= u <7rz',t ) + (ae + Q. ) U (Qe,i,t)

+ (od, + o) - ut? (wf?tSA) P (qeay). (3.1.3.1.13)

e

From this equation, of + aP4 and of, + a24 are represented as
SA 54
6UA 7T'Q Ge,it 82UA 7TQ Ge,it
F DA it e, it 0 e, AP QSA
o, + o = — ) T, ,
€ € OuAE (qeit) OuAP (7954 uAE bt
5 uAl (i ) OutP (geyit)

(3.1.3.1.14a)

P DA 0*ut (Wz‘c,ztSAa Qe,i,t>
o, +or = . (3.1.3.1.14b)
OuAP (m35) OuAP (ge 1)

1y

From Eq. (3.1.3.1.14b), of, + a4 indicates the cross effect of the two unit
utilities; thus, a4 demonstrates the subtraction of Eq. (3.1.3.1.7b) from this
cross effect. From Eq. (3.1.3.1.14a), af +aP4 indicates the subtraction of the
product of this cross effect and the unit utility of the quasi-short-run profit
based on the dynamic actual cost from the marginal effect of the unit utility
of the equity capital. Therefore, a’4 is the subtraction of Eq. (3.1.3.1.7a)
from this subtraction. If af, + o4 = 0, then the unit utility of the quasi-

short-run profit based on the dynamic actual cost is separable from that of
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the equity capital, so their marginal utilities are independent on each other.
However, if of +aP4 # 0, then they are mutually dependent. Furthermore, if
yPA = oP4 = oPA = 0 and ¢ = ¢F, then u? (-, -) = u¥ (-, -). However, if
at least one of these assumptions is not supported, then u? (-, -) # uf (-, -).
Especially, if vP?4 £ 0, then the risk attitude of banks on the cost frontier is

different from that of banks on the actual cost.

3.1.3.2 Specifications of Stochastic Euler Equations

For the subjective rate of time preference (hereafter SRTP) rﬂ, which
appears directly in Homma (2018, Eq. (2.2.2.2), p. 30) and indirectly in
Homma (2018, Theorems 1 and 2, Egs. (2.2.3.1) and (2.2.3.2), pp. 34-
37), rather than using the existing interest rate data a priori, we consider
estimating the SRTP indirectly through the stochastic Euler equations in
Homma (2018, Theorems 1 and 2, Egs. (2.2.3.1) and (2.2.3.2), pp. 34-37),
just as we did with the utility function. The reason for this is that, as can
be seen in Homma (2018, Egs. (2.2.3.4) to (2.2.3.10), pp. 39-44), the SRTP
plays an important role in classifying financial goods as outputs or inputs,
so that estimating the SRTP that is most suitable for the GURM is more
desirable than trying to forcibly relate the existing interest rate data to our

purposes. For this reason, the SRTP is specified as
riy =1y =sin® (8) -1 (3.1.3.2.1)

where 7, = r{’ implies that the SRTP is identical for all banks. The reason
for this is two-fold: First, if this is not assumed, then the estimation of
the stochastic Euler equations becomes somewhat difficult. Second, even
though this is assumed, the reference rates in Homma (2018, Eqs. (2.2.3.4)
to (2.2.3.7), pp. 39-42) can vary according to each bank. Here, §° is the
parameter to be estimated, and &% is the call rate, which is the interest rate
for the most representative interbank market in Japan. If sin? (§°) # 1, then
rP is different from r&%. In this case, 0 < sin? (§°) < 1, regarding r¢%, as rP
overestimates its value.

From Egs. (3.1.3.1.1) and (3.1.3.1.9), because the utility functions of
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banks on the cost frontier and the banks on actual cost are different, the
respective stochastic Euler equations using these are estimated. From Eq.
(3.1.3.1.9), the specification of the utility function of banks with respect to
the actual cost uses the parameters of the banks on the cost frontier. For this
reason, the stochastic Euler equations using the utility functions of banks on
the cost frontier are estimated; next, taking these estimated parameters as
given, the stochastic Euler equations using the utility functions of banks on
the actual cost are estimated.

In these cases, the stochastic Euler equations in Homma (2018, Theo-
rems 1 and 2, Eqs. (2.2.3.1) and (2.2.3.2), pp. 34-37) are expressed with
an expectation operator or integral sign, so that it is extremely difficult to
estimate these equations “as is.” For this reason, we consider deriving estima-
tion equations in a form that does not depend on an expectation operator or

integral sign. First, we transform the stochastic Euler equations in Homma (
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2018, Theorems 1 and 2, Eqs. (2.2.3.1) and (2.2.3.2), pp. 34-37) as follows{]]

Zi,t}

SF
i 1+bc- (hfzjt + 77”75) 5 E |:8qut+1 /aﬂ-?ﬂrl
= P

+ (b - pas) - MCPRY — MRszwt 7 ouf, /(97TQSF

2,,t
Zit)

cov <Cijt+1’8qut+1 /87%?1
{14 (b; - pay) ™" - MCPEY — MRSFT} - duf, / orSF
(J=1,...,Na+ Np), (3.1.3.2.2)

QSA
1+ be- (hfjt+n”t) , B[ outs [0nS |
+ (b - pay) - MCPAY — MRSAT, o, / or QA

2,,t
Zit)

+ Bt

A QSA
cov <<ijt+lvaui t+1 /87@' t4+1

+ B
{14 (b; - pay) ™" - MCPAY — MRSA7,} - du / GACAS
PIE”t
bj Dy {1+ (b pae) - MCLAY — MRSZT,}
(J=1,...,Na+ Np), (3.1.3.2.3)
where

Zzt / 8% A+l /3772 t+1 Q(zit,d2zi141) ,
[auz t+1 /aﬂ-z t+1 Zzt / du, 41 /677?5:} (%1, d2Zii11)
cov <Cz]t+lﬂauz t+1 /87Tz t+1 Zi,zf) = /Z (Ci,j,t—i—l ) [Ci,j,t—t—l} Zz’,t])
<8uz - / ot — [aufjm / or Sk zi,tD Q (251, dziss1) |
cov <Ci,j,t+1’8ui,t+1 /aﬂfﬁ Zi,t) - /Z (gi,j,tJrl -k [Ci,j,wl} Zi,tD

SA SA
: (a“ftﬂ /aﬁfm —FE [auftﬂ /87%%“ Zi,tD Q (ziz, dZiz41) -

E [8% t+1 /aﬂ—z t+1

Next, from these equations, Egs. (3.1.3.2.2) and (3.1.3.2.3) can be expressed

4For the purpose of simplification, hereafter the symbol “*” in Homma (2018, Theorems
1 and 2, Egs. (2.2.3.1) and (2.2.3.2), pp. 34-37) is omitted.
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as

QSF
/ 1+ be - (hf'j,t + ni,j,t) 3 au5t+1 /awi,t-&-l
2 |1+ (b -pes)" - MCPEY — MRSET, ' gy, / ore

)

QSF QSF
(Cz’,j,t—f—l -F [Ci,j,t—&-l‘ Zi,tD ’ <8uft+1 /aﬁi,tﬂ —-E [aufﬂrl /aﬂ—i,t—&-l

e {1+ paa)™" - MCT" — MRS{T,} - Ouf / e
1) Q (254,dzig41) =0, j=1,.... N4+ Ny, (3.1.3.2.4)
/ L+be - (bR, +mi0) . Ouly iy /87rf?ti“i
z |1+ (b -pee) - MCPR — MRSZT, Ouy /87TgtSA

)

A QSA A QSA
(Ci,j,t+1 —E [Ci,j,tﬂ‘ Zi:tD ) (auz’,tﬂ /aﬂ—i,t—&-l —F [aui,tJrl /37Ti,t+1

+ﬁz‘,t :
{1+ (b - poa) - MCPAY — MRSZT,} - oufl, /o
PIE;
bj Py {1+ (b pay) ' MCPA — MRS2T,}

,5,t
j=1,...,Na+Np. (3.1.3.2.5)

1] Q (Zi,t,dzi,tﬂ) =0,

Consequently, we consider making the expression inside the brackets the esti-
mation equation. In this case, the problem is the treatment of E [C it ‘ zi,t} ,
E [8uft+1 /(97?7%?5 zi,t}, E [8uf}t+1 /awftif} zi’t}, and PIE;;, (= 55j7t
/<8uft /87r§ts‘4> ). From Homma (2018, Theorems 1 and 2, Eqgs. (2.2.3.1)
and (2.2.3.2), pp. 34-37), E [Q,j,t+1| Zi,t] is assumed to be zero. Regarding
E [8u5t+1 / or St

Zi,t} , we assume the following:

F QSF
E |:8ui,t+1 /87Ti,t+1

] = (Z MU DB | ) (ouf; oS5,

(3.1.3.2.6a)

F QSF MU 1B MU/ F QSF\ _ _MUF
aui,tJrl /aﬂ—i,t-i-l - <§ a;” D +b 'Zi,t> : <3“z‘,t /87Ti,t ) =&t
i

(3.1.3.2.6D)
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where DlB is the individual bank dummy variable, z;, is the vector of ex-

ogenous (state) variables affecting 8uf 41 / 8%?5:1 bMU is the vector of

coefficients corresponding to the exogenous (state) variables, and z—:%f{f is

the ordinary error term. Regarding F [8ui,t 4 / on Jﬁ

Zi,t} , we assume the

following;:

A QsA
E [8ui,t+1 /87Ti,t+1

Zi,ti| = pMUA. (Z al’V . DP + bMY . g, ) ((‘3uzt /37TQSA) ,

(3.1.3.2.7a)

O oS5 (DD ) (o fon)

(3.1.3.2.7b)

where »MUA (= {E [8u%4t+1 / 37?%% Zi,ti| / E [8uf 1 / 8#?&? zi,t} }
/ { (87«‘” / 87TQSA) / <8uzt / 87TQSF) }) is the parameter to be estimated,

which assumes that this ratio is constant, 6%5_]14 is the ordinary error term,

and all others are as per Egs. (3.1.3.2.6a) and (3.1.3.2.6b). Regarding

PIE; ;;, we assume

PIE, Jt—(Z PIE DB PIEE EFt | +al oPIEH HI, 1+Z PIEZ )

/(au,t/anSA) o j=1,... Na+ Ny, (3.1.3.2.82)
where

Z aPIE DB+aPIEE EFt 1_'_aPIEH HIt 1+Z aPIEZ Z}”t?

j=1,...,Na+ N, (3.1.3.2.8b)

,Jt

HI;; 1 (j=1,...,Na+Nyp) are the Herfindahl indices corresponding to each
financial good, and all others are as per Egs. (3.1.1.2.4¢) and (3.1.2.2.2a).

Taking into account the above considerations, the estimation equations

5For details, see the third note in Table 4.4.1.
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inside the brackets are expressed as follows{|

QSF
1+bc - (thzt +n; it) 5., Oufy iy /87Tz t+1
+ (b pas) - MCPEY — MRSET, T pyF . / onSF

7,8t

Gttt - lauzt—i—l /aW?tiFl - (ZGZMU'DZB-FbMU'-Zi ) (8ult/87rQSF>]

{14 (b - poy) - MCPEY — MRSFT,} - ouf, /anSF

‘|‘ﬁz’,t ’

iyt e,i,t

—1=¢f0F  j=SL,LL,S,C,CL,A, DD, TD,CM,CD, (3.1.3.2.9)

7,,t+1
QSA
1+bc - (hf” + 7)]”) 5 Ougly s /8771 t+1
L (b pa) - MO = MRS, g, [on 25

Ciotin [auz - / OrOSA — pMUA . (Z aMU . DB L pMUI g, ) (8u” / anSA)]

+Bi
{1+ (b pay) ™" MCDAY — MRS} -0ty [om 30"

Z aPIE DB+aPIEE EFt 1+aPIEH HI]t 1+Z aPIEZ Zi?i,t
V- oud, /anSA

~1=el%y, j=SL,LL,S,C,CL,A,DD,TD,CM,CD, (3.1.3.2.10)

bj ey {1+ (b pas) - MCPAY — MRS2T

7,0,t et

where ePUF and U4, (j = SL,LL,S,C,CL, A,DD,TD,CM,CD) are the
ordinary error terms, and all others are as per the above equations. From
Homma (2012, Eq. (6.2.1.1), p. 72) and Homma (2018, Eq. (2.2.3.8), p. 42),
hi,and n;,, (j = SL,LL,S,C,CL,A,DD,TD,CM,CD) are respectively

( R‘ (thvzfit) ‘H"yQi( jzt) ‘l’h”t—hD ( ”t) (j=SL,LL)
let+hjzt+hjzt h]th (j=25,4)
Fae =9 0 (= ) :
Tt (j=CL,CM,CD)
| TR (Quenzh) + 7% (250) + o+ 18 Ky — S5 (j = DD,TD)
(3.1.3.2.11)

6In accordance with the notation in the present section, the order of subscripts i and
J is reversed.
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and
B 0hfxt Qg ahﬁi,t Np OG;j
Njit = = : 1+ Z R
" dlnqjy th 81Hth ki Oqj
[ @ /Qi) -8 (14X pya- DY) (j = SL,LL, DD, TD)
0 (j=S,A,C,CL,CM,CD)
(3.1.3.2.12)

where ZS Pjs” DY is the parameterization of the conjectural derivative (i.e.,

Z;V; 0kt /0¢ji+). Essentially, the conjectural derivative differs for each
individual bank and for each fiscal year. However, with a simple parameteri-
zation, making this type of estimate is impossible. For this reason, we assume
that the conjectural derivative is identical for all of the banks and that it is
identical in each of the several sub-periods split from the period covered by
the analysis. Where these types of assumptions are made, the number of pa-
rameters to be estimated is limited to the number of sub-periods. To avoid
the identification problem, p,, (j = SL, LL, DD,TD) are obtained by the

estimation of the following equations:

Qj—ip = Z acw DB (Zspj7s~DZ) qut—l—aCVE EFt 1 +aCVH HI;;

+ D a4 T efay J=SL,LL,DD,TD, (3.1.3.2.13)
where Q) _;; (j = SL,LL,DD,TD) are the total j-th financial goods in the
j-th financial goods market other than the j-th financial good of the i-th bank

(ie., gjiz), €54y (j = SL,LL, DD, TD) are the ordinary error terms, and all
others are as per Eq. (3.1.3.2.8b). From Egs. (3.1.3.1.1) and (3.1.3.1.9), the
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marginal utilities in Egs. (3.1.3.2.9) and (3.1.3.2.10) are derived as follows:

ou?, / or ST
QSF

8% A+l /87@ t+1
auft /aQe,i,t

o Jons?

QSA
auz t+1 /aﬂ-z t+1

Oty /0ge s

F
(x&"+ 08 o {1 +af, . —(qe’i’t); — 1} ,
Y
(3.1.3.2.14a)
F_q oot
SF (Qe,z,t-H) 1
<?t+l+¢> '{1+a£e' ,yF }7
(3 1.3.2.14b)
QSF
+ ¢ ) ~1
. (=4
Odf ' (qe,i,t)’y ! 1 + af@ ’ ’YF ;
(3.1.3.2.140)

,YF_,YDA_l
(o

F__ DA
DA (C]e,i,t)7 -1
-{1+(a + ol 3 ,

Y
(3.1.3.2.14d)

F_ DAf]_
( zt+1+¢ >

' ~F DA 1
_{1+ (a +aDA) (Geitv1) }’

,},F _ ,}/DA
(3.1.3.2.14e)
(aF +aPA) (o)
,YF_,YDA
(e at)
yE — DA

1+ (af, +al?) - -

(3.1.3.2.14f)

From these marginal utilities, MRSET, in Eq. (3.1.3.2.9) and MRSZT, in Eq.
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(3.1.3.2.10) are respectively derived as follows:
MRszrt - (@uft /aQE,i,t) /<3u2t/87rQSF>
F

F_q SF F\”7
F Geit ! 1+ P <1Qt +¢7r> —1
= —_— . e -
QSF+¢ ~F

1+ af (i) —1 3.1.3.2.15
+OC7T€',Y—F y ( a)

MRS‘;‘L _ (au;‘}t /aqmt) / (au” / aﬂ'QSA>

F DA

q v =y -1
_ + DA e,i,t
(O‘ Qe ) ( QSA+¢ >

AF _ DA
(it

DA
1+ (of, +alf) - S —
WF_WDA
et —1
/{1+(a +all) - (q”t; — } (3.1.3.2.15h)
7=

From Eq. (3.1.2.1.1), MCPAY (j = SL,LL,S,C,CL,A,DD,TD,CM,CD)

750,

in Eq. (3.1.3.2.10) are derived as

DAV
7,8, 6
qjit
DFV DFV DFV
Ci I Ciy aPIE | Z aPIE _ gPIEY . OlnCj
z M.t ’L h,t i, Mt
Qjit Olng;;, h=1 Olnp; py

DIE DIE
+§ he1 1ht_a’th)

j=8L,LL,S,C,CL,A,DD,TD,CM,CD, (3.1.3.2.16a)

9% n Cil?tF v
Oln Qj,i,ta In Diht

where, from Eqgs. (3.1.1.2.3), and (3.1.2.2.1a) to (3.1.2.2.1c), C’i]?tFV, O0ln C’i’?tFV
/0Ing;;¢, and 9*In C’i’DtFV /0lng;;:0lnp;pn, (j = SL,LL,S,C,CL, A, DD,
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TD,CM,CD) are respectively expressed as follows:

DFV % . s %
Ci,t = Py, - €XP [miln a; (EFi7t—17 Hlip ’G)

s Q X
+ E , a; <EFi,t—1> HIp 1, Zj,i,t) -In 5t
je{SL,LL,S,C,CL,A,DD,TD,CM,CD}

+ Z aj (A'LS]I? I’HIL7t—17 ]zt) ln(p]zt/szt +0)
Je{L,K}

= > Al {In(pl /. +0)}

JE{L,K}

1 * *
+§ ) Z Z b?hQ ‘Ingj,;,-Ing,;,

4,he{SL,LL,S,C,CL,A,DD TD,CM,CD}

1
+§ Zzb ln pjlt/let+9)'ln(plt,i,t/p;i,t—i_eh)

j,he{L,K}

1 _ _
9 Zzbh {In pylt/pvzt+9)} 1'{1n(p;,i,t/P>\k/,z‘,t +6,)} '

j,he{L,K}

+ Z Z ijhP -In Q;,i,t -In (p;;,i,t /p*V,z',t + eh)

je{SL,LL,S,C,CL,A,DD,TD,CM,CD},hc{L,K}

QT * * PT * *
+ ijT Ingg, T + Z bjr +In ( pm,t / Pyt T 0;) - ;|
je{SL,LL,S,C,CL,A, DD, TD,CM,CD}  je{L,K}

1

(3.1.3.2.16Db)
dln CEFV
oln ’,tA = aj (EFiiAa HIp; 4, Zg%,t) + Z b]QhQ “Ing,
Bt he{SL,LL,S,C,CL,A,DD,TD,CM,CD}
+ Z bQP ln ph,i,t /p;k/,i,t + eh) bjT T
he{L,K}
j=SL,LL,S,C,CL,A,DD,TD,CM,CD, (3.1.3.2.16¢)

dln Qj,i,talnpi,h,t B p;‘z,i,t + 0y ‘p*‘},i,t ih

j=SL,LL,S,C,CL,A,DD,TD,CM,CD. (3.1.3.2.16d)

In addition, MCPEV (j = SL,LL,S,C,CL,A,DD,TD,CM,CD) are ex-

750,
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pressed as follows:
8C£F v Ci’?tF V. 9ln C’ﬁF v

8Qj,z',t B qj,it 81n%’,i,t7
j=SL,LL,S,C,CL,A,DD, TD,CM,CD, (3.1.3.2.16e)

where CﬁFv and 0In CﬁFv /0lng;;: (j=SL,LL,S,C,CL,A,DD,TD,CM,
CD) are respectively given by Egs. (3.1.3.2.16b) and (3.1.3.2.16¢). Fur-
thermore, from Eq. (3.1.3.2.1), the subjective discount factor (i.e., 8;,) is

obtained as
Biv=08,=1/(1+r)=1/(1+6 r{F). (3.1.3.2.17)

Finally, from Homma (2012, Eq. (6.2.1.18), p. 81), the uncertainty factors
Cjit1 (J=SL,LL,S,C,CL,A,DD,TD,CM,CD) are obtained as follows:

j=SL,LL)

j=S5,A4)
j=0C,CL,CM,CD)
j=DD,TD)

R Q S D
Ciitrr T it T Chiner — Gt
5 c D
Ciittr T Capr — Claits
0
s

R Q I
Ciitrr T it T Ciner — Gt

Cj,z',t+1 =

o~ o~ o~~~

(3.1.3.2.18)

3.2 Estimation Procedure

All estimations in this paper use the Free Time Series Processor Ver.5.1
(hereafter FTSP Ver.5.1) (Clint Cummins (google.com)). FTSP Ver.5.1 was
chosen because of its strength in nonlinear estimation and its ability to easily
estimate implicit equations such as the stochastic Euler equations in Egs.
(3.1.3.2.9) and (3.1.3.2.10).

The estimation of the empirical model described in the previous sub-

section is executed in six stages. In the first stage, to obtain hf;, and

Cjir1 (4 =SL,LL,S,C,CL,A, DD, TD,CM,CD) in Egs. (3.1.3.2.9) and
(3.1.3.2.10), as in Homma (2012, Eq. (6.2.1.1), p. 72), the actual SDEHRR
or SDEHCR (Hj;;+1) at the end of fiscal year t (= the beginning of fiscal

36


http://doi.org/10.15099/00002090
https://sites.google.com/view/clintcummins
http://doi.org/10.15099/00002090

year t + 1) is broken down into the certain or predictable components at

R
7,25t

the beginning of fiscal year ¢ (h,) and the uncertain or unpredictable com-
ponents at the end of fiscal year t ({;;,,,). Basically, H;, ., (k = R,Q;
j = SL,LL,DD,TD) and Hf,, , (j = SL,LL) in Homma (2012, p. 73,
p. 75, pp. 78-79) are respectively estimated using multivariate regression
analyses of the modified equations that add the Herfindahl index of each
financial good in the previous period and the static cost unneutral efficiency
in the previous period to the independent variables in Homma (2012, Egs.
(6.2.3.1.6a), (6.2.3.1.6b), (6.2.3.1.7a), (6.2.3.1.7b), and (6.2.3.2.3), pp. 73-
87, pp. 111-122), broken down into the certain or predictable components of
the independent variables and the uncertain or unpredictable components of
the error term. Hj,;¢q (j = S,CL, A,CM,CD) and the other components
of Hj;411 (j = SL,LL, DD, TD) are broken down into hf;, and ¢, ., as
shown in Homma (2012, pp. 72-87, pp. 111-122).

In the second stage, to obtain the static frontier variable cost function in
Eq. (3.1.1.2.3), the static variable cost function in Eq. (3.1.1.2.1a) is simul-
taneously estimated with the static cost share equations in Eq. (3.1.1.2.2)
by the Generalized Method of Moments (GMM). In this case, three poten-
tial problems in the estimation are addressed. First, the conditional het-
eroskedasticity of the error term is explicitly controlled. Second, autocorre-
lation is corrected when found. This is of particular importance because our
panel data have a large T' (time period). When including the moving average
of the error term in the estimate of the covariance matrix of the orthogonality
conditions, we use Bartlett’s spectral density kernel proposed by Newey and
West (1987) in order to guarantee that the estimate of the covariance matrix
is a positive definite matrix. Furthermore, it is assumed that the moving
average has a degree of three. Third, the endogeneity of some variables is
taken into account by using different instrumental variables for each equation.
These instrumental variables are the individual bank dummies, the products
of these dummies and the normalized time trend, the products of these dum-
mies and its square, the products of these dummies and its cube, and the
logarithms of the financial goods in the previous period and the factor prices

in the current period for all equations, the endogenous quality variables in the
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previous period, and the exogenous quality variables in the current period for
all static cost share equations, the products of these quality variables and the
logarithms of the factor prices in the current period, and the products of re-
gional dummies and their logarithms for the static variable cost function and
each static cost share equation, the products of the logarithms of the financial
goods in the previous period and their quality variables, the products of the
logarithms of their financial goods and the regional dummies, the products of
two logarithms of their financial goods, the products of the logarithms of their
financial goods and factor prices, the products of the logarithms of their fi-
nancial goods and the normalized time trend, the products of two logarithms
of their factor prices, the products of the logarithms of their factor prices and
the normalized time trend, and other control dummies for the static variable
cost function. Using the static frontier variable cost function resulting from
this estimation, data for the discrepancy between the logarithm of the actual
variable cost and the logarithm of the static frontier variable cost function
(i.e., affv =1In C’X; —InCPFY (Pi,t, Qi ts tha Ti7t>) are created. Furthermore,

the inefficiency coefficients (aj1* (zfm, Tt), j = V,L,K) are estimated ac-

cording to Egs. (3.1.1.1.2), and (3.1.1.2.4a) to (3.1.1.2.4e). The details of
this estimation are explained in the next subsection. Using these estimation
results, the static cost unneutral efficiency in Eq. (3.1.1.3) is obtained.

In the third stage, to obtain the dynamic frontier variable cost function
in Eq. (3.1.3.2.16b) and the dynamic frontier marginal variable costs in
Eq. (3.1.3.2.16¢), the dynamic variable cost function explained in Subsec-
tion 3.1.2.2 is simultaneously estimated with the dynamic cost share equa-
tions explained in the same subsection by GMM. Similar to the estimation
of the static variable cost function in the second stage, this estimation takes
into account the conditional heteroskedasticity and autocorrelation of the
error terms. For the instrumental variables, in addition to those used in
the estimation of the static variable cost function in the second stage (other
than the products of the individual bank dummies and the square of the
normalized time trend, and the products of these dummies and their cube),

the following variables are used: the products of the individual bank dum-
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mies and the static cost unneutral efficiency in the previous period, and the
products of these dummies and the Herfindahl index of loans in the pre-
vious period for all equations, the inefficiency coefficients of static factor
demand functions in the previous period for each dynamic cost share equa-
tion, the Herfindahl index of loans in the previous period for all dynamic
cost share equations, the products of the logarithms of the factor prices in
the current period and the inefficiency coefficients of static factor demand
functions in the previous period, and the products of the logarithms of their
factor prices and the Herfindahl index of loans in the previous period for
the dynamic variable cost function and each dynamic cost share equation,
the products of the logarithms of the financial goods in the previous pe-
riod and the static cost unneutral efficiency in the previous period, and the
products of the logarithms of their financial goods and the Herfindahl in-
dex of loans in the previous period for the dynamic variable cost function.
Using the dynamic frontier variable cost function resulting from this estima-
tion, data for the discrepancy between the logarithm of the actual variable
cost and the logarithm of the dynamic frontier variable cost function (i.e.,
EZ%AV =In C’Xt —InCPEFV (pi,t, Qi th, HIp, 1, Eﬂi_l, A;S:t]ﬂ, Ti,t>) are cre-
ated. Furthermore, the inefficiency coefficients (affE (Eﬂ,st_l, HI L7t,1,7-t),
j =V, L, K) are estimated according to Egs. (3.1.2.1.2), and (3.1.2.2.2a) to
(3.1.2.2.2c). The details of this estimation are explained in the next sub-
section. Using these estimation results, the dynamic cost unneutral effi-
ciency in Eq. (3.1.2.3) and the dynamic actual marginal variable costs in Eq.
(3.1.3.2.16a) are obtained.

In the fourth stage, the conjectural derivative parameters (p,,, j =
SL,LL,DD,TD,s=1,...,NY, N = 5,6, or 7) are obtained by the esti-
mations of Eq. (3.1.3.2.13). These estimations are individually executed by
GMM. Similar to the estimation of the dynamic variable cost function in the
third stage, this estimation takes into account the conditional heteroskedas-
ticity and autocorrelation of the error terms. It is assumed that the degrees
of the moving averages are respectively eight, fifteen, nine, and eight for the
equations (j = SL,LL, DD, TD). For the instrumental variables, the follow-

ing variables are used: the individual bank dummies, the products of these
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dummies and the normalized time trend, the products of these dummies and
the Herfindahl index of each financial good in the previous period, the static
cost unneutral efficiency in the previous period, the Herfindahl index of each
financial good in the previous period, each financial good in the previous pe-
riod, the endogenous quality variables in the previous period, the exogenous
quality variables in the current period, and the products of period dummies
and each financial good in the previous period.

In the fifth stage, the stochastic Euler equations using the utility functions
of banks on the cost frontier in Eq. (3.1.3.2.9) are simultaneously estimated
by GMM only for j = SL, LL,C,CL, DD, TD. The reasons for this limita-
tion are as follows: First, the simultaneous estimation for all financial goods
(j = SL,LL,S,C,CL,A,DD,TD,CM,CD) exceeds the practical capac-
ity of my computer. Second, the limited simultaneous estimation only for
j=SL,LL,C,CL,DD,TD can produce the estimates of all the parameters
in Eq. (3.1.3.2.9), although the efficiency of the estimation decreases. Similar
to the estimation in the fourth stage, this estimation takes into account the
conditional heteroskedasticity and autocorrelation of the error terms. It is
assumed that the degree of the moving average is two. For the instrumental
variables, the following variables are used: the individual bank dummies, the
static cost unneutral efficiency in the previous period, the Herfindahl index
of loans in the previous period, the estimates of the dynamic actual variable
costs in the current and next periods, the period dummies, the interest rates
of some financial goods, some exogenous components of the actual SDE-
HCR for time deposits, some endogenous quality variables in the previous
period, some exogenous quality variables in the current period, and the call
rates in the previous and current periods for all stochastic Euler equations,
the products of the individual bank dummies and the estimates of the dy-
namic frontier marginal variable costs with respect to some financial goods,
the estimates of the dynamic actual marginal variable costs with respect to
some financial goods, the market shares of some financial goods in the pre-
vious period, the elasticities of the certain or predictable components of the
SDEHRRs and SDEHCRs for some financial goods with respect to the total

market balances in the next period, these certain or predictable components
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in the same period, the uncertainty components of the actual SDEHRRs
and SDEHCRs for some financial goods, and some exogenous components of
the actual SDEHCRs of demand and time deposits for each stochastic Euler
equation.

In the last stage, taking the estimated parameters in the fifth stage as
given, the stochastic Euler equations using the utility functions of banks on
the actual cost in Eq. (3.1.3.2.10) are simultaneously estimated by GMM
only for j = SL,LL, DD, TD. The reasons of this limitation are the same as
those for the fifth stage. For the remaining stochastic Euler equations (j =
S,C,CL,A,CM,CD), taking the estimated parameters in this simultaneous
estimation as given, only €, (j = S,C,CL,A,CM,CD) in Eq. (3.1.3.2.8b)
are individually estimated by GMM. Similar to the estimation in the fifth
stage, these estimations take into account the conditional heteroskedasticity
and autocorrelation of the error terms. For the instrumental variables in the
simultaneous estimation, in addition to those in the estimation in the fifth
stage, the following variables are used: the products of the individual bank
dummies and the estimate of the quasi-short-run profit based on the dynamic
frontier cost, the estimates of the quasi-short-run profits based on the dy-
namic actual costs in the current and next periods, the equity capital in the
zi,t] in Eq. (3.1.3.2.6a),

the estimates of du;, / 87rgtSF, oufyyy / orel, and Ouf, /0ge;, in Eqgs.
(3.1.3.2.14a) to (3.1.3.2.14c), the estimate of MRSET, in Eq. (3.1.3.2.15a),

and the estimate of (auf 1 / (97r,f?,f£> / (8uf : / 87rgtSF>for all stochastic

FEuler equations, and the Herfindahl indices corresponding to each finan-

previous period, the estimate of F [6uf 1 / om e

cial good in the previous period for each stochastic Euler equation. For the
instrumental variables of the single estimations, the following variables are
used: the individual bank dummies, the products of these dummies and the
normalized time trend, the products of these dummies and the estimate of
the quasi-short-run profit based on the dynamic frontier cost, the products
of these dummies and the estimate of the dynamic frontier marginal variable
cost with respect to the financial good concerned, the static cost unneutral

efficiency in the previous period, the Herfindahl index of loans in the previous
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period, the estimates of the dynamic actual variable costs in the current and
next periods, the estimates of the dynamic actual marginal variable costs
with respect to some financial goods, the period dummies, the market shares
of some financial goods in the previous period, the elasticities of the certain
or predictable components of the SDEHRRs and SDEHCRs for some finan-
cial goods with respect to the total market balances in the next period, these
certain or predictable components in the same period, the uncertainty com-
ponents of the actual SDEHRRs and SDEHCRs for some financial goods,
some exogenous components of the actual SDEHCRs of demand and time
deposits, the interest rates of some financial goods, some endogenous quality
variables in the previous period, some exogenous quality variables in the cur-
rent period, the call rate, and the Herfindahl indices close to each financial

good.

3.2.1 Estimation of Inefficiency Coefficients

The estimations of Eqgs. (3.1.1.1.2) and (3.1.2.1.2) are executed in three steps.

In the first step, the following equation is estimated:
Yit =Dp+ Dy - a@Kt‘i_gf“//zta (3.2.1.1)

where y;; is exp( SAV) in Eq. (3.1.1.1.2) or exp( DAV) in Eq. (3.1.2.1.2),
Dp is the frontier dummy (i.e., the dummy variable equals 1 if the bank
concerned is on the cost frontier and 0 if it is on the actual cost), D4 is the
actual dummy (i.e., the dummy variable equals 1 if the bank concerned is

on the actual cost and 0 if it is on the cost frontier), a/% , is af{f, if y;, is

exp (e SAV) in Eq. (3.1.1.1.2) and a7 if y; s is exp G DAV) in Eq. (3.1.2.1.2),
and €7y, , is the ordinary error term.

In the second step, the following equation is estimated:

eivas /CSITy = Da-bl%, +evyy, (3.2.1.2)

where 7y, , and Dy are as per Eq. (3.2.1.1), C'S[}/, and b/ , are respectively
CSEY and bJTE if y; is exp (7)) in Eq. (3.1.1.1.2) and CSPLY and bP1

(2 (2
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if yi is exp (e24Y) in Eq. (3.1.2.1.2), and £(}Y, is the ordinary error term.

In the third and final step, the following equation is estimated:

(eve - CSILL) JOSTY, = Da-bi%, + 5%, (3.2.1.3)

where ef,Y,, CS[},, and Dy are as per Eq. (3.2.1.2), CS/}, and b/, are
respectively CSSY and b4 if y; is exp (77') in Eq. (3.1.1.1.2) and
CSHFY and bRIE if y;, is exp (¢52Y) in Eq. (3.1.2.1.2), and Y, is the
ordinary error term.

These estimations are executed by GMM. Similar to the estimations in
the previous subsection, these estimations take into account the conditional
heteroskedasticity and autocorrelation of the error terms. For instrumen-
tal variables, the following variables are used: the individual bank dummies
and the products of these dummies and the normalized time trend for Eqgs.
(3.2.1.1) to (3.2.1.3) in Egs. (3.1.1.1.2) and (3.1.2.1.2), the products of these
dummies and the estimate of the static cost share of the current goods in the
previous period, and the products of these dummies and some endogenous
quality variables (i.e., the loan per case and the proportion of loans for small
and medium firms) in the previous period for Egs. (3.2.1.1) to (3.2.1.3) in Eq.
(3.1.1.1.2), the products of these dummies and the estimate of the static cost
share of the labor in the previous period for Egs. (3.2.1.2) and (3.2.1.3) in
Eq. (3.1.1.1.2), the products of these dummies and the estimate of the static
cost share of the physical capital in the previous period, the products of these
dummies, the normalized time trend, and this estimate, and the products of
these dummies, these endogenous quality variables, and this estimate for Eq.
(3.2.1.1) in Eq. (3.1.1.1.2), the products of these dummies, the normalized
time trend, and the estimate of the static cost share of the labor in the pre-
vious period, and the products of these dummies, these endogenous quality
variables, and this estimate for Eq. (3.2.1.2) in Eq. (3.1.1.1.2), the products
of these dummies, the normalized time trend, and the estimate of the static
cost share of the current goods in the previous period, and the products of
these dummies, these endogenous quality variables, and this estimate for Eq.
(3.2.1.3) in Eq. (3.1.1.1.2), the products of these dummies and the estimate
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of the dynamic cost share of the current goods in the previous period, the
products of these dummies and the static cost unneutral efficiency in the pre-
vious period, and the products of these dummies and the Herfindahl index of
loans in the previous period for Egs. (3.2.1.1) to (3.2.1.3) in Eq. (3.1.2.1.2),
the products of these dummies and the estimate of the dynamic cost share
of the labor in the previous period for Egs. (3.2.1.2) and (3.2.1.3) in Eq.
(3.1.2.1.2), the products of these dummies and the estimate of the dynamic
cost share of the physical capital in the previous period, the products of these
dummies, the normalized time trend, and this estimate, the products of these
dummies, the static cost unneutral efficiency in the previous period, and this
estimate, and the products of these dummies, the Herfindahl index of loans
in the previous period, and this estimate for Eq. (3.2.1.1) in Eq. (3.1.2.1.2),
the products of these dummies, the normalized time trend, and the estimate
of the dynamic cost share of the labor in the previous period for Eq. (3.2.1.2)
in Eq. (3.1.2.1.2), and the products of these dummies, the normalized time
trend, and the estimate of the dynamic cost share of the current goods in
the previous period for Eq. (3.2.1.3) in Eq. (3.1.2.1.2).

4 Estimation Results

4.1 Static Variable Cost Function and Static Cost Un-
neutral Efficiency

Tables 4.1.1 and 4.1.2 show the results for the simultaneous GMM estimation

of the static variable cost function in Eq. (3.1.1.2.1a) with the static cost

share equations in Eq. (3.1.1.2.2). Table 4.1.1 shows the estimates of the

parameters other than the coefficients of the individual bank dummies in Eq.
(3.1.1.2.1b), while Table 4.1.2 shows the estimates of the coefficients.

< <Insert Table 4.1.1 about here>>
< <Insert Table 4.1.2 about here>>

From Table 4.1.1, the following three points can be inferred. First,

the test statistic for the overidentification restriction is far from significant
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(p = 0.483). Therefore, we cannot reject the null hypothesis of overidentifica-
tion. This means that the likelihood that there is an error in the specification
of the static variable cost function is small. Second, the number of parame-
ters with a p-value less than 0.1 is 190 out of 267 (i.e., the total number
of parameters), meaning that these parameters account for 71 percent of all
the parameters. Overall, then, this estimation result is highly reliable from
a statistical perspective. Third, the coefficients of determination (R?) for all
equations are greater than 0.5, so there is no lack of explanatory power. Es-
pecially, the coefficient of determination of the static variable cost function is
very high (above 0.99), making the specification of this cost function entirely
appropriate. In addition, from Table 4.1.2, the number of the parameters
with a p-value less than 0.1 is 355 out of 483, meaning that these parame-
ters account for 73 percent of all the parameters. This estimation result is,
therefore, highly reliable overall, similar to the case of Table 4.1.1. Conse-
quently, the static frontier variable cost function in Eq. (3.1.1.2.3) resulting
from these tables is also highly reliable from the same perspective.

Tables 4.1.3 to 4.1.5 show the results for the GMM estimations of Egs.
(3.2.1.1) to (3.2.1.3) composing Eq. (3.1.1.1.2), respectively.

<<Insert Table 4.1.3 about here>>
< <Insert Table 4.1.4 about here>>
< <Insert Table 4.1.5 about here>>

From these tables, the following two points can be inferred: First, similar
to Tables 4.1.1 and 4.1.2, the test statistics for the overidentification restric-
tion are far from significant (the p-values are 0.300 in Table 4.1.3, 0.457 in
Table 4.1.4, and 0.456 in Table 4.1.5). Therefore, we cannot reject the null
hypothesis of overidentification. This means that the likelihood that there is
an error in the specification of the inefficiency coefficients in Egs. (3.1.1.2.4¢)
to (3.1.1.2.4e) is small. Second, also similar to Tables 4.1.1 and 4.1.2, the
total number of parameters for which the p-value is less than 0.1 in these
tables is 1032 (= 392 + 354 + 286) out of 1424 (= 480 + 472 + 472), meaning
that these parameters account for 72 percent of all the parameters. These

estimation results are, therefore, highly reliable overall from the perspective
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of statistics. Consequently, the inefficiency coefficients in Eqgs. (3.1.1.2.4c) to
(3.1.1.2.4e) resulting from these tables are also highly reliable from the same
perspective.

From the above, we can draw the following conclusion: The static cost
unneutral efficiency in Eq. (3.1.1.3) resulting from the above tables is statis-
tically highly reliable.

Fig. 4.1.1 shows the static cost neutral and unneutral efficiencies resulting

from the above tables.
<<Insert Fig. 4.1.1 about here>>

From this figure, the following three points can be made: First, the mean
of the static cost unneutral efficiency is 0.319, indicating a large inefficiency
in the Japanese regional banking industry. Second, the static cost unneutral
efficiency is relatively stable compared to the static cost neutral efficiency.
Third, the static cost unneutral efficiency shows a falling trend for forty-three
years. There is, therefore, a structural inefficiency in the Japanese regional
banking industry whose substantial improvement is difficult over the long

term.

4.2 Dynamic Variable Cost Function and Dynamic Cost

Unneutral Efficiency

Tables 4.2.1 and 4.2.2 show the results of the simultaneous GMM estimation
of the dynamic variable cost function explained in Subsection 3.1.2.2, with
the dynamic cost share equations explained in the same subsection. Table
4.2.1 gives the estimates of the parameters other than the coefficients of the
individual bank dummies in Eq. (3.1.2.2.1a); Table 4.2.2 gives the estimates

of the coefficients.

< <Insert Table 4.2.1 about here>>
< <Insert Table 4.2.2 about here>>

From Table 4.2.1, the following three inferences can be drawn: First, sim-

ilar to Table 4.1.1, the test statistic for the overidentification restriction is far
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from significant (p = 0.889). Therefore, we cannot reject the null hypothesis
of overidentification. This means that the likelihood that there is an error
in the specification of the dynamic variable cost function is small. Second,
the number of parameters for which the p-value is less than 0.1 is 215 out
of 272, meaning that these parameters account for 79 percent of all the pa-
rameters. Similar to Table 4.1.1, this estimation result is, therefore, highly
reliable overall from a statistical perspective. Third, also similar to Table
4.1.1, the coefficients of determination (R?) for all equations are greater than
0.5, so there is no lack of explanatory power. In particular, the coefficient of
determination of the dynamic variable cost function is very high (> 0.99),
making the specification of this cost function entirely appropriate. In ad-
dition, from Table 4.2.2, the number of parameters for which the p-value is
less than 0.1 is 368 out of 474, thus accounting for 78 percent of all the pa-
rameters. This estimation result is, therefore, highly reliable overall, similar
to Table 4.2.1. Consequently, the dynamic frontier variable cost function
in Eq. (3.1.3.2.16b) and the dynamic frontier marginal variable costs in Eq.
(3.1.3.2.16€) resulting from these tables are also highly reliable from the same
perspective.

Tables 4.2.3 to 4.2.5 show the results for the GMM estimations of Egs.
(3.2.1.1) to (3.2.1.3) composing Eq. (3.1.2.1.2), respectively.

< <Insert Table 4.2.3 about here>>
< <Insert Table 4.2.4 about here>>
< <Insert Table 4.2.5 about here>>

From these tables, the following two points can be inferred: First, similar
to Tables 4.2.1 and 4.2.2, the test statistics for the overidentification restric-
tion are far from significant (the p-values are 0.589 in Table 4.2.3; 0.198 in
Table 4.2.4; and 0.346 in Table 4.2.5). Therefore, we cannot reject the null
hypothesis of overidentification. This means that the likelihood that there is
an error in the specification of the inefficiency coefficients in Eqgs. (3.1.2.2.2a)
to (3.1.2.2.2¢) is small. Second, also similar to Tables 4.2.1 and 4.2.2, the
total number of parameters with a p-value less than 0.1 in these tables is
1355 (= 4674451 +437) out of 1425 (= 475+ 475+475), meaning that these
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parameters account for 95 percent of all the parameters. These estimation
results are, therefore, highly reliable overall from the perspective of statistics.
Consequently, the inefficiency coefficients in Egs. (3.1.2.2.2a) to (3.1.2.2.2¢)
resulting from these tables are also highly reliable from the same perspective.

From the above, we can draw the following conclusion: The dynamic cost
unneutral efficiency in Eq. (3.1.2.3) and the dynamic actual marginal variable
costs in Eq. (3.1.3.2.16a) resulting from the above tables are statistically
highly reliable.

Fig. 4.2.1 shows the dynamic cost neutral and unneutral efficiencies re-

sulting from the above tables.
<<Insert Fig. 4.2.1 about here>>

From this figure, the following three points can be established: First,
similar to the static cost unneutral efficiency in Fig. 4.1.1, the mean of the
dynamic cost unneutral efficiency is 0.311, meaning that there is a large inef-
ficiency in the Japanese regional banking industry. Second, unlike the static
cost unneutral and neutral efficiencies, the difference between the dynamic
cost unneutral and neutral efficiencies is small. The unneutrality has little
effect on the dynamic cost efficiency. Third, contrary to the static cost un-
neutral efficiency, the dynamic cost unneutral efficiency shows a rising trend
for forty-one years. However, the improvement of the dynamic cost unneu-
tral efficiency is very small (i.e., less than 5%) over these forty-one years.
Therefore, even if we regard the economic behavior of regional banks as in-
tertemporally dynamic, structural inefficiency is still observed. Under the
present conditions, it is very difficult to drastically improve the dynamic cost

unneutral efficiency of Japanese regional banks.

4.3 Conjectural Derivative Parameters

Tables 4.3.1 and 4.3.2 show the results for the GMM estimation of the conjec-
tural derivative parameters in Eq. (3.1.3.2.13) for short-term loans (j = SL).

Table 4.3.1 shows the estimates of the parameters other than the coefficients
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of the individual bank dummies; Table 4.3.2 shows the estimates of these
coefficients. Similarly, Tables 4.3.3 and 4.3.4, Tables 4.3.5 and 4.3.6, and Ta-
bles 4.3.7 and 4.3.8 show the results for long-term loans (j = LL), demand
deposits (j = DD), and time deposits (j = T'D), respectively.

<<Insert Table 4.3.1 about here>>
<<Insert Table 4.3.2 about here>>
<<Insert Table 4.3.3 about here>>
<<Insert Table 4.3.4 about here>>
<<Insert Table 4.3.5 about here>>
<<Insert Table 4.3.6 about here>>
<<Insert Table 4.3.7 about here>>
<<Insert Table 4.3.8 about here>>

From Table 4.3.1, we can infer the following: First, the test statistic for
the overidentification restriction is far from significant (p = 0.255). There-
fore, we cannot reject the null hypothesis of overidentification. This means
that the likelihood that there is an error in the specification of the conjec-
tural derivative is small. Second, the number of the parameters for which the
p-value is less than 0.1 is 12 out of 13, accounting for 92 percent of all the
parameters. This estimation result is, therefore, highly reliable overall from
a statistical perspective. Third, the coefficient of determination (R?) for this
equation is greater than 0.75; thus, there is no lack of explanatory power.
Fourth, the conjectural derivative parameters for all periods are significantly
positive, so the relation between the bank concerned and rival banks is un-
conflictive or cooperative. This relation is strongest in the 1987-1989 period
(i.e., the bubble period), but is weakest in the 1976-1986 period (i.e., before
the bubble period). In addition, from Table 4.3.2, all parameters are signifi-
cant at the 1% level, indicating that this estimation result is, overall, highly
reliable, similar to the case in Table 4.3.1.

From Table 4.3.3, we can make the following inferences: First, the test sta-
tistic for the overidentification restriction is far from significant (p = 0.203),
so the likelihood that there is an error in the specification of the conjectural

derivative is small. Second, the parameters for which the p-value is less than
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0.1 account for 77 percent of all parameters, indicating that this estimation
result is, overall, highly reliable from a statistical perspective. Third, the
coefficient of determination (R?) for this equation is greater than 0.73, in-
dicating that there is no lack of explanatory power. Fourth, the conjectural
derivative parameter for the 1990-1995 period (i.e., after the bubble period
and before the financial crisis and big bang period) is significantly positive,
indicating that the relation between the bank concerned and rival banks is un-
conflictive or cooperative. In contrast, the conjectural derivative parameters
for the 1996-2001 period (i.e., the financial crisis and big bang period) and
the 2002-2007 period (i.e., after the financial crisis and big bang period and
before the Lehman collapse and Great East Japan Earthquake period) are
significantly negative, implying that the relation between the bank concerned
and rival banks is conflictive. The conjectural derivative parameters for the
other periods are not significant, making the bank concerned a Cournot firm.
In addition, from Table 4.3.4, the parameters showing a p-value less than 0.1
account for 99 percent of all the parameters, indicating that this estimation
result is, overall, highly reliable, similar to Table 4.3.3.

From Table 4.3.5, the first to third conclusions noted above are also sup-
ported. In addition, the conjectural derivative parameters for all periods
other than the 1992-1995 period (i.e., before the financial crisis and big bang
period) are significantly negative, so the relation between the bank concerned
and rival banks is conflictive. Notably, this relation is strongest in the 1996-
2001 period (i.e., the financial crisis and big bang period), but weakest in the
2011-2016 period (i.e., after the Great East Japan Earthquake period). The
conjectural derivative parameter for the 1992-1995 period is not significant,
so the bank concerned is a Cournot firm. Furthermore, from Table 4.3.6,
all parameters are significant at the 1% level, indicating that this estimation
result is, overall, highly reliable, similar to Table 4.3.5.

Finally, from Table 4.3.7, the first to third conclusions above are similarly
supported. Moreover, the conjectural derivative parameters for the 1985-1989
period (i.e., before the bubble collapse), the 2002-2007 period, and the 2008-
2010 period (i.e., the Lehman collapse and Great East Japan Earthquake

period) are significantly negative, so the relation between the bank concerned
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and rival banks is conflictive. However, the conjectural derivative parameters
for the other periods are not significant, indicating that the bank concerned is
a Cournot firm. In addition, from Table 4.3.8, all parameters are significant
at the 1% level, showing that this estimation result is, overall, highly reliable,
similar to Table 4.3.7.

4.4 Stochastic Euler Equations Using the Utility Func-

tions of Banks on the Cost Frontier

Tables 4.4.1 and 4.4.2 show the results for the simultaneous GMM estima-
tion of the stochastic Euler equations using the utility functions of banks on
the cost frontier in Eq. (3.1.3.2.9) for j = SL,LL,C,CL,DD,TD. Table
4.4.1 shows the estimates of the parameters other than the coefficients of the
individual bank dummies in Egs. (3.1.3.2.6a) and (3.1.3.2.6b); Table 4.4.2

shows the estimates of these coefficients.

< <Insert Table 4.4.1 about here>>
< <Insert Table 4.4.2 about here>>

From Table 4.4.1, we can make the following inferences: First, the test
statistic for the overidentification restriction is not at all significant (p =
1.000). Therefore, we cannot reject the null hypothesis of overidentification.
The implication is that the likelihood that there is an error in the specification
of the stochastic Euler equations using the utility functions of banks on the
cost frontier is near zero. Second, the number of the parameters whose
p-value is less than 0.1 is 34 out of 39 (87%). This estimation result is,
therefore, highly reliable overall from a statistical perspective. Third, af, in
Eq. (3.1.3.1.1) (i.e., the cross effect of the unit utilities of the quasi-short-
run profit based on the dynamic frontier cost and the equity capital in Eq.
(3.1.3.1.7b)) is significantly negative. This means that the unit utility of the
quasi-short-run profit based on the dynamic frontier cost is not separable
from that of the equity capital, so their marginal utilities are negatively
dependent on each other. Fourth, the parameters o, (s = 1,...,7) other
than o, (i.e., ol in the 1996-2001 period) in Eq. (3.1.3.1.8) are significantly
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positive. This means that the marginal effect of the unit utility of equity
capital is greater than the product of the above cross effect and the unit
utility of quasi-short-run profit based on the dynamic frontier cost in the
periods other than the 1996-2001 period. Fifth, 1 — sin? (6°) (= 0.249) is
not significant (¢ = 1.388), so r? (i.e., the subjective rate of time preference)
is not statistically different from rE® (i.e., the call rate). In addition, from
Table 4.4.2, all parameters are significant at the 5% level, so this estimation

result is, overall, highly reliable, similar to Table 4.4.1.

4.5 Stochastic Euler Equations Using the Utility Func-
tions of Banks on the Actual Cost

Tables 4.5.1 to 4.5.5 show the results for the simultaneous GMM estimation
of the stochastic Euler equations using the utility functions of banks on the
actual cost in Eq. (3.1.3.2.10) for j = SL, LL, DD, T D, taking the estimated
parameters in the previous subsection as given. Table 4.5.1 shows the esti-
mates of the parameters other than the parameters of 55 5+ 0 Eq. (3.1.3.2.8b);
Tables 4.5.2 to 4.5.5 show the estimates of the rest of the parameters. Sim-
ilarly, Tables 4.5.6 to 4.5.11 show the results for the GMM estimations of
ef;, in Eq. (3.1.3.2.8b) for j = S,C,CL, A,CM,CD, respectively, taking
the estimated parameters in this simultaneous estimation as given.

<<Insert Table 4.5.1 about here>>
<<Insert Table 4.5.2 about here>>
<<Insert Table 4.5.3 about here>>
<<Insert Table 4.5.4 about here>>
<<Insert Table 4.5.5 about here>>
<<Insert Table 4.5.6 about here>>
<<Insert Table 4.5.7 about here>>
<<Insert Table 4.5.8 about here>>
<<Insert Table 4.5.9 about here>>
<<Insert Table 4.5.10 about here>>
<<Insert Table 4.5.11 about here>>
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From Table 4.5.1, the following five points can be inferred: First, similar
to Table 4.4.1, the test statistic for the overidentification restriction is not at
all significant (p = 1.000), so the likelihood that there is an error in the spec-
ification of the stochastic Euler equations using the utility functions of banks
on the actual cost is near zero. Second, the parameters for which the p-value
is less than 0.1 account for 94 percent of all the parameters (i.e., 16 out of 17),
so this estimation result is, overall, highly reliable from a statistical perspec-
tive. Third, vP4 (s =2,...,7) in Eq. (3.1.3.1.10) are significantly positive,
so the degree of relative risk-aversion of banks on the actual cost is larger
than that of banks on the cost frontier in the periods other than the 1976-
1986 period (i.e., before the bubble period). Fourth, agf (s=1,...,5,7)in
Egs. (3.1.3.1.9) and (3.1.3.1. 11) are significantly negative, so af’ +aP4 in Eq.
(3.1.3.1.14a) is smaller than o in Eq. (3.1.3.1.7a) in the periods other than
the 2008-2010 period (i.e., the Lehman collapse and Great East Japan Earth-
quake period). In contrast, aP# in Eq. (3.1.3.1. 11) is significantly positive,
so af' + aP4 in Eq. (3.1.3.1. 14a) is larger than of in Eq. (3.1.3.1.7a) in the
2008-2010 perlod Furthermore, a24 in Eqs. (3.1.3.1.9) is significantly posi-
tive, so af, + aP# in Eq. (3.1.3.1.14b) is, in terms of absolute value, smaller
than of in Eq. (3 1.3.1.7b) because o, is significantly negative. Fifth, pyMV4
in Egs. (3 1.3.2.7a) and (3.1.3.2.7b) is &gmﬁcantly positive and very small,

so B [auz t+1 /aWzQSﬁ Zi t} /E [8% t+1 /87Tz t+1
<8u” / an“> / <8uzt / 87TQSF>. Consequently, from this point in addi-
tion to the third and fourth points, the utility function of banks on the actual

zi,f} is much smaller than

cost is different from that of banks on the cost frontier. In addition, from
Tables 4.5.2 to 4.5.5, respectively, the parameters that the p-value is less
than 0.1 account for 92, 94, 99, and 95 percent of all parameters (where the
numbers are 132, 135, 138, and 133 out of 143, 143, 140, and 140, respec-
tively), so this estimation result is, overall, highly reliable, similar to Table
4.5.1. The details of these estimation results are explained in Subsection 4.8.

Similarly, from Tables 4.5.6 to 4.5.11, we can infer the following: First,
the test statistics for the overidentification restriction are far from significant
(the p-values are 0.401 in Table 4.5.6; 0.781 in Table 4.5.7; 0.423 in Table
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4.5.8; 0.211 in Table 4.5.9; 0.620 in Table 4.5.10; and 0.845 in Table 4.5.11),
so the likelihood that there is an error in the specification of PIE; ;, in Eq.
(3.1.3.2.8a) for j = S,C,CL,A,CM,CD is small. Second, the parameters
for which the p-value is less than 0.1 account for 97, 100, 100, 99, 99, and
100 percent of all parameters, respectively (where the numbers are 131, 135,
134, 134, 134, and 135 out of 135, 135, 134, 135, 135, and 135, respectively),
so this estimation result is, overall, highly reliable, similar to Tables 4.5.2 to

4.5.5. The details of these estimation results are explained in Subsection 4.8.

4.6 Risk Attitude and Coefficient Parameters of Util-
ity Functions

Table 4.6.1 shows the estimates of the degrees of relative risk-aversions of
banks on the cost frontier and the actual cost, and the coefficient parameters
of the utility functions of these banks (i.e., o in Eq. (3.1.3.1.7a) and of +
aP4 in Eq. (3.1.3.1.14a)).

<<Insert Table 4.6.1 about here>>
From this table, we can infer the following seven points:

1. The estimates of the degree of relative risk-aversion of banks on the cost
frontier are very small and not significant, meaning that these banks

are risk-neutral in all periods.

2. The estimates of the degree of relative risk-aversion of banks on the
actual cost are significantly positive in the periods other than the 1976-
1986 period (i.e., before the bubble period), indicating that these banks
are risk-averse during these periods. Notably, the values are largest in
the 2008-2010 period (i.e., the Lehman collapse and Great East Japan
Earthquake period), while they are smallest in the 1996-2001 (i.e., the
financial crisis and big bang period) because of the injection of public

funds into financial institutions.
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. The estimates of the degree of relative risk-aversion of banks on the
actual cost increase due to an increase in the standard deviation of the
equity capital in the periods other than the 2008-2010 period. Similarly,
they increase due to an increase in the standard deviation of the quasi-
short-run profit based on the dynamic actual cost in periods other than
the 1996-2001 and 2008-2010 periods.

. In the 2008-2010 period, the growth rate of real GDP is only negative,
and its standard deviation is largest. Furthermore, the degree of de-
crease in stock price is largest, the return on equity of borrower firms
is lowest, and the loan loss provision rate is highest. For these reasons,
although the standard deviations of the quasi-short-run profit based on
the dynamic actual cost and equity capital are small, the estimate of

the degree of relative risk-aversion of banks on the actual cost is largest.

. In the 1996-2001 period, the standard deviation of the quasi-short-run
profit based on the dynamic actual cost is large, but that of equity
capital is small because of the injection of public funds into financial
institutions. For this reason, although this period includes the financial
crisis, the estimate of the degree of relative risk-aversion of banks on

the actual cost is small.

. af in Eq. (3.1.3.1.7a) increases due to an increase in the standard de-
viation of the quasi-short-run profit based on the dynamic frontier cost
in the periods other than the 2008-2010 period. Similarly, it increases
due to an increase in the standard deviation of equity capital in the
periods other than the 1996-2001 and 2008-2010 periods.

. of + aP4 in Eq. (3.1.3.1.14a) increases due to an increase in the
estimate of the degree of relative risk-aversion of banks on the actual

cost, so the third point applies in this case.
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4.7 Reference Rate (Risk-Free Rate)

From Homma (2018, Corollary 1, pp. 39-40), the reference rate on the cost

frontier is expressed as

riy = 1/E|[B;, - IMRSL, . |z:] — 1
_ 1/E[ y (a%+1 /aw?ﬂ) /<8uzt/87TQSF> \zl,t} 1
- <8uzt /anSF) / (@.,t. [auim /a%+1 |zz,tD ~ 1 (47.1)

Substituting Egs. (3.1.3.2.14a) and (3.1.3.2.14b) into Eq. (4.7.1), under
the assumption that £ [8uf 1 / om el |z,;7t] = Jufy,y / or @ (ie., perfect

prediction), leads to

i = (oul, fon®T) [ (B Oulin fOrET) -1
(

yF-1 ARA |
b 7tSF ) . {1 _‘_afe . (Qe,z,t’)}/F }

QSF -1 F (Qeit+1)’yp_1
zt+1+¢> ' 1+a7re. ”fYF' -1

F F
D ?ti—fi + ¢ - Y+ al, - {(Qe,i,t)’y — 1}
- <ri7t T 1) ' QSF— . F F ~F — 1.
+ ¢ v A og, {(Qe,z‘,t+1) — 1}
(4.7.2)

From Eq. (3.1.3.1.2), 0 < ¥ < 1, and from Table 4.4.1, of, < 0. Therefore,
the larger the increase in the quasi-short-run profit based on the dynamic
frontier cost and the equity capital from the current period to the next period,
the higher is the reference rate on the cost frontier. Furthermore, the higher
the subjective rate of time preference, the higher is the reference rate on the

F F
. 5 RQSE | 4F 1—y yE+ak, '{(QEit)’y —1}
cost frontier. Hereafter r;; + 1, KJF;W , and

’YF+C¥£ CIe'Lt+1 71}
are referred to as the effects of the subjective rate of time preference, quasi-

short-run profit, and equity capital, respectively.
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Similarly, the reference rate on the actual cost is expressed as follows:

rftA = <8u2t/87rQSA> /(6” 8uz P /87r?5ﬁ> -1

_ (rptﬂ).(ziﬁ_w) o

QSA | i
(v —4P4) + (af. + aP4) - {(qe,i’t)WF‘WDA B 1}

. - 1.
(0 = P4 + (of, + 0B - { (gesesn) 7 — 1}

(4.7.3)

From Eq. (3.1.3.1.10), 0 < ~F — P4 < 1, and from Tables 4.4.1 and 4.5.1,

DA < (. Therefore, the larger the increase in the quasi-short-run

af + ol
proﬁt based on the dynamic actual cost and the equity capital from the
current period to the next period, the higher is the reference rate on the
actual cost. Furthermore, the higher the subjective rate of time preference,

the higher is the reference rate on the actual cost. Similar to the refer-

754 4 ga 1=(v"=P4)
ence rate on the cost frontier, hereafter rf, + 1, % , and

(’YF—’YDA)+(Q7€ +0‘DA)'{(‘1 i t)’YF_’YDA—l}
o o are referred to as the effects of the sub-
(VF 7P A) 4 (aFe+aBA){ (eier)” 77 1

jective rate of time preference, quasi-short-run profit, and equity capital,

respectively.
Table 4.7.1 shows the estimates of the reference rates on the cost frontier

and the actual cost.
<<Insert Table 4.7.1 about here>>
From this table, we can infer the following eight points:

1. Over the entire period, the effect of the subjective rate of time pref-
erence is largest, followed by the effect of equity capital. The effect
of quasi-short-run profit is, however, extremely small. The effect of
equity capital on the reference rate on the cost frontier is larger than

its effect on the reference rate on the actual cost, so the reference rate
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on the cost frontier is higher than the reference rate on the actual cost.
Furthermore, although the subjective rate of time preference is lower
than the call rate, the reference rate on the cost frontier is higher than
the call rate because of the effect of the equity capital. However, the
effect of equity capital on the reference rate on the actual cost is small,

so the reference rate on the actual cost is lower than the call rate.

. The trend in the 1976-1986 period is similar to that over the entire

period, other than a decrease in the quasi-short-run profit.

. In the 1987-1989 period, with respect to the effect on the reference rate
on the cost frontier, the effect of equity capital is largest, followed by
the effect of the subjective rate of time preference. However, the effect
of quasi-short-run profit is extremely small. With respect to the effect
on the reference rate on the actual cost, the effect of the subjective rate
of time preference is largest, followed by the effect of quasi-short-run
profit. The effect of equity capital is, however, extremely small. The
effect of equity capital on the reference rate on the cost frontier is very
large, so the reference rate on the cost frontier is much higher than
the call rate and the reference rate on the actual cost. The effects of
quasi-short-run profit and equity capital on the reference rate on the
actual cost are small, so the reference rate on the actual cost is lower
than the call rate.

. In the 1990-1995 period, with respect to the effect on the reference rate
on the cost frontier, the effect of the subjective rate of time preference
is largest, followed by the decreasing effect of equity capital. How-
ever, the decreasing effect of quasi-short-run profit is extremely small.
Moreover, with respect to the effect on the reference rate on the actual
cost, the effect of the subjective rate of time preference is largest. The
decreasing effects of equity capital and quasi-short-run profit are, how-
ever, very small. Comparing the reference rate on the cost frontier with
the reference rate on the actual cost, the decreasing effects of equity

capital on the former is relatively large, making the former lower than
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the latter. Furthermore, the subjective rate of time preference is lower
than the call rate, and the quasi-short-run profit and the equity capital
decrease, making the reference rates on the cost frontier and the actual

cost lower than the call rate.

. In the 1996-2001 period, with respect to the effect on the reference rate
on the cost frontier, the decreasing effect of equity capital is largest,
followed by the effect of the subjective rate of time preference. The
decreasing effect of quasi-short-run profit is, however, extremely small.
Notably, the decreasing effect of equity capital is much larger than the
effect of the subjective rate of time preference; thus, the reference rate
on the cost frontier is negative and, in terms of absolute value, relatively
large. With respect to the effect on the reference rate on the actual cost,
the same results are observed. Consequently, the reference rate on the
actual cost is also negative. Comparing the reference rate on the cost
frontier with the reference rate on the actual cost, the decreasing effect
of equity capital on the former is larger than it is on the latter, making
the former much lower than the latter (i.e., the former is negative and,
in terms of absolute value, much larger than the latter). Moreover, the
call rate is positive, so the reference rates on the cost frontier and the
actual cost are lower than the call rate. Indeed, the reference rates on

the cost frontier are remarkably low.

. In the 2002-2007 period, with respect to the effect on the reference rate
on the cost frontier, similar to the 1996-2001 period, the decreasing
effect of equity capital is largest, followed by the effect of the subjective
rate of time preference. The effect of quasi-short-run profit is, however,
almost zero. With respect to the effect on the reference rate on the
actual cost, the effects of the subjective rate of time preference and
quasi-short-run profit are equally large, and the decreasing effect of
equity capital is extremely small. Comparing the reference rate on the
cost frontier with the reference rate on the actual cost, the decreasing
effect of the equity capital on the former is larger than on the latter,

and the effect of quasi-short-run profit on the latter is larger than on the
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former, making the latter much higher than the former. Consequently,

the former is much lower than the call rate, while the latter is higher.

. In the 2008-2010 period, with respect to the effect on the reference rate
on the cost frontier, the same results as in the 1996-2001 and 2002-2007
periods are observed. With respect to the effect on the reference rate
on the actual cost, the decreasing effect of the quasi-short-run profit is
largest, followed by the effect of the subjective rate of time preference.
The effect of equity capital is, however, extremely small. Comparing
the reference rate on the cost frontier with the reference rate on the
actual cost, the effect of equity capital on the former is larger than
on the latter, and the decreasing effect of quasi-short-run profit on the
latter is larger than on the former, making the former much higher than
the latter. Consequently, the former is much higher than the call rate,

while the latter is much lower.

. In the 2011-2016 period, with respect to the effect on the reference rate
on the cost frontier, the same results as in the 1996-2001, 2002-2007,
and 2008-2010 periods are observed. With respect to the effect on the
reference rate on the actual cost, the effect of quasi-short-run profit is
largest, followed by the effects of equity capital and the subjective rate
of time preference. Comparing the reference rate on the cost frontier
with the reference rate on the actual cost, the effect of equity capital on
the former is much larger than the effect of quasi-short-run profit on the
latter; thus, the former is much higher than the latter. As compared
with the call rate, these effects are relatively large; consequently, both

reference rates are much higher than the call rate.

Finally, from Egs. (3.1.3.2.6b), (3.1.3.2.7b), (4.7.2), and (4.7.3), and Ta-

bles 4.4.1 and 4.5.1, the factors that have a positive effect on both reference

rates include the following: the static cost unneutral efficiency in the pre-

vious period, the long-term prime rate, the capital ratio of borrower firms,

the loan per case, the proportion of loans for small and medium firms, the

Herfindahl index of loan proportions classified by industry, the disposable
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income for workers’ households (except farmers), the TOPIX, the interest
rate of securities, and the interest rate of call money and borrowed money.
In contrast, the factors that have a negative effect on both reference rates
are as follows: the default loss rate for long-term loans, the proportion of
loans for the real estate business, the proportion of loans secured by real
estate, the proportion of loans without collateral and without warranty, the
yield on government bonds, the postal savings interest rate, the interest rate
due from banks and call loans, the interest rate of certificates of deposit and

other liabilities, and the reserve requirement ratio for time deposits.

4.8 Dynamic Price Inefficiencies

Table 4.8.1 shows the estimates of the dynamic price inefficiencies (normal-
ized by the marginal utility of quasi-short-run profits based on dynamic
actual cost), PIE;;,; (j = SL,LL,S,C,CL,A,DD,TD,CM,CD) in Eq.
(3.1.3.2.8a).

<<Insert Table 4.8.1 about here>>
Based on this table, we can make the following inferences:

1. For the entire period, the dynamic price inefficiencies of all financial
goods are significant (p < 0.1), meaning that these inefficiencies exist.
Comparing these inefficiencies with the absolute values of the dynamic

actual marginal variable costs, the former is much larger than the latter.

2. The dynamic price inefficiencies of financial assets are positive, while
those of liabilities are negative. Therefore, the former is short, while

the latter is over. Thus, equity capital is short.

3. For each financial good, the dynamic price inefficiency of demand de-
posits is smallest, while that of securities is largest. Comparing (short-
term and long-term) loans with (demand and time) deposits, the latter

is smaller than the former.
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4. Comparing by period, the dynamic price inefficiency in the 2008-2010
period (i.e., the Lehman collapse and Great East Japan Earthquake
period) is largest, followed, in order, by the 1987-1989 and 2011-2016
periods (i.e., the bubble period and after the Great East Japan Earth-
quake period). It is smallest in the 1976-1986 period (i.e., before the
bubble period), with the next smallest occurring in the 1996-2001 pe-

riod (i.e., the financial crisis and big bang period).

In addition, from Tables 4.5.2 to 4.5.11, we can infer the following five

points:

1. The factors having a negative effect on the dynamic price inefficiency of
short-term loans include the Herfindahl index of short-term loans in the
previous period, the short-term prime rate, the capital ratio of borrower
firms, and the proportion of loans for real estate business. The factors
having a positive effect include the static cost unneutral efficiency in the
previous period and the Herfindahl index of loan proportions classified

by industry.

2. The factors having a negative effect on the dynamic price inefficiency
of long-term loans include the Herfindahl index of long-term loans in
the previous period, the long-term prime rate, the capital ratio of bor-
rower firms, the proportion of loans for real estate business, and the
proportion of loans without collateral and without warranty. The fac-
tors having a positive effect are the static cost unneutral efficiency in
the previous period and the proportion of loans for small and medium

firms.

3. The factors that have a negative effect on the dynamic price inefficiency
of demand deposits include the Herfindahl index of demand deposits
in the previous period, the disposable income for workers’ households
(except farmers), the postal savings interest rate of ordinary savings,
the TOPIX, and the reserve requirement ratio for demand deposits,
while only the static cost unneutral efficiency in the previous period

has a positive effect.
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4. The factors that negatively affect the dynamic price inefficiency of time
deposits are the Herfindahl index of time deposits in the previous pe-
riod and the postal savings interest rate of postal savings certificates,
while the static cost unneutral efficiency in the previous period, the
disposable income for workers’ households (except farmers), the yield

on government bonds, and the TOPIX have a positive effect

5. For other financial goods, similar to the above financial goods, the
Herfindahl indices in the previous period have a negative effect on the
dynamic price inefficiencies of other financial goods, while the static
cost unneutral efficiency in the previous period and the interest rates

of other financial goods have a positive effect.

4.9 GURPs on the Cost Frontier and the Actual Cost

From Homma (2018, Definition 12, p. 41) and Egs. (3.1.3.2.12) and (3.1.3.2.18),
the GURP on the cost frontier, denoted by p¢UfF . is defined as

Jyt,t

GURF __ _SURF BPF BPFw BPF
Pyid . =Djee t e + MRS T+ @i

j=8L,LL,DD,TD, (4.9.1a)

P = ol + MRS + wilff, j =84, (4.9.1b)

piiit =i + MRSZ™, j=C,CL,CM,CD, (4.9.1c)

where pf7f is the SURP on the cost frontier similarly defined by Homma

(2009, 2012), nfﬂF expresses the market structure and conduct effect based

on the cost frontier, MRSPF™ expresses the equity capital effect based on

the cost frontier, and wP/}"" expresses the risk-adjustment effect based on the

cost frontier![]
Similarly, from Homma (2018, Definition 13, pp. 41-42) and Egs. (3.1.3.2.12)
and (3.1.3.2.18), the GURP on the actual cost, denoted by p$UF4 is defined

j7i7t

"In accordance with the notation in the present section, the order of subscripts ¢ and
j is reversed. Furthermore, for the purpose of simplification, the symbol “*” in Homma (
2018, Definition 12, p. 41) is omitted.
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as

Pt = phd i + MRS + i
j=SL,LL,DD, (4.9.2a)
it = Pyt + MRS + wiil, j =S5, A, (4.9.2b)
Pt = Pl + MRS, j=C,CL,CM,CD, (4.9.2¢)
where pigﬁA is the SURP on the actual cost similarly defined by Homma

(2009, 2012), nPF* expresses the market structure and conduct effect based
on the actual cost, MRSffftA” expresses the equity capital effect based on

the actual cost, and wfff‘ expresses the risk-adjustment effect based on the
actual costF]

From Homma (2009, pp. 13-14), the positive (or negative) signs of
MRSfftF ™ and MRSffftA” indicate that the effect of reducing the risk of
the burden of financial distress costs is greater (or less) than the effect of
increasing the opportunity, transaction, and agency costs of equity capital,
and diminishing earnings prospects.

From Homma (2018, pp. 37-39), if the bank concerned is risk-averse,
then the positive (or negative) signs of wP/F and w?/* indicate that the
risks (variances) of quasi-short-run profits based on the dynamic frontier cost
and dynamic actual cost in the next period decrease (or increase) due to an
increase in the financial asset or liability in the current period. However,
if the bank concerned is risk-neutral (i.e., v = 4 — 4P4 = 1), then this

relation is not established. In this case, from Egs. (3.1.3.2.14a), (3.1.3.2.14b),

8In accordance with the notation in the present section, the order of subscripts i and
j is reversed. Furthermore, for the purpose of simplification, the symbol “*” in Homma (
2018, Definition 13, pp. 41-42) is omitted.
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(3.1.3.2.14d), and (3.1.3.2.14e), the following equations are obtained:

ouf, / or%T = 14al (g —1), (4.9.3a)
uj, 41 /87T?t€£ = 1+af  (quis1— 1), (4.9.3b)
auzt/anSA = 1+ (af, +aPY)  (gosy — 1), (4.9.3¢)
Ously s /aﬂ?tﬁ = 14 (ef, + a2  (qeipr1 —1).  (4.9.3d)

Therefore, from Homma (2018, Theorems 1 and 2 and Definitions 12 and 13,

pp. 34-42), wPllF and wllA are expressed as follows:

BPF F
jat = bjpay @iy
F QSF
) 5 cov (C_jz 141 Oy /8772' t+1 Zi,t)
= 05-DPGit " Pt
ouf, /87TQSF
bj - p cov (gj,i,tJrlv 1+ ok (Qeipr1 — 1)| Zivt)
= bj pae By
! ’ 1+ a7}:e ) (qe7i7t - ]‘)
cov (C- 't-l,-la(Jeit—&-l‘ Zit)
= bi-per- B, -al - 4L = ’ 4.9.4a
PR ol Qe — 1) ( )
BPA A
it = b Par Wiy

A QSA
5 cov (CJZ t+lvau’i t+1 /87‘} t+1 Zi,t)
i PGt Pig”
g A
8uzt/87rQS

sy 0 (G 1 (05402 (g — D] )
spe e 1+ (af:e + a?eA) : (QG,i,t - 1)
cov (Cj,z‘,t-i—la Qe,i,t—&—l‘ Zi,t)
1+ (Oéf:e + a?eA) : (Qe,i,t - 1) .
(4.9.4b)

= bjpcr- 51‘,1& (a + aDA)

From these equations, even if the bank concerned is risk-neutral, if cov (C Gittls

BPF BPA
Qezt+1|zzt) ?é O then w“t and w]zt

are not zero. It is for empirical stud-
ies to explore whether this case actually occurs. From Tables 4.4.1 and 4.5.1,
af = —0.132753 x 107° and oP4 = 0.0400069 x 107°, so of, + aP4 =

™

—0.092746 x 10~°. Furthermore, the mean of g.;; is 1.98995 x 10°, so
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L+ af, (gt —1), 1+ (afe + aDA) “(geit — 1) > 0. Consequently, if the

Te
BPF

j-th financial good is a financial asset (i.e., b; = 1), the signs of w}; ;" and

BPA
]71’
ative (or positive). Similarly, if the j-th financial good is a liability (i.e.,

BPF BPA
j7i7t j?i?t

w are positive (or negative) if the sign of COV(CJ-“_H, qe,i’t+1| Zi,t) is neg-

b; = —1), the signs of w and w are positive (or negative) if the sign
of cov(iji,tH, qe7i7t+1‘ z@t) is positive (or negative).

From Homma (2018, Remark 1, p. 43), the classification of financial goods
into inputs and outputs based on the sign of each GURP on the cost frontier
is consistent with the classification based on the sign of each dynamic frontier
marginal variable cost. The sign of the dynamic frontier marginal variable
cost is the same as the sign of the GURP on the cost frontier, indicating that
a financial good is an output if positive and a fixed input if negative.

However, from Homma (2018, Remark 2, pp. 43-44), the classification of
financial goods into inputs and outputs based on the sign of each GURP on
the actual cost is not always consistent with the classification based on the
sign of each dynamic actual marginal variable cost. The two classifications
are consistent in the following two limited cases: 1) the sign of dynamic actual
marginal variable cost is the same as the sign of price inefficiency normalized
by the marginal utility of quasi-short-run profits based on dynamic actual
cost, and 2) if the two signs are not equal, then the absolute value of dynamic
actual marginal variable cost is greater than the absolute value of normalized
price inefficiency.

From the above reasons, the classification of financial goods on the cost
frontier into inputs and outputs is based on the sign of each GURP on the
cost frontier, while on the actual cost it is based on the sign of each dynamic
actual marginal variable cost.

Tables 4.9.1 and 4.9.2 show the estimates of the GURPs on the cost
frontier and the actual cost over the entire period, respectively; Tables 4.9.3

and 4.9.4 show them in each period.

< <Insert Table 4.9.1 about here>>
<<Insert Table 4.9.2 about here>>
<<Insert Table 4.9.3 about here>>
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< <Insert Table 4.9.4 about here>>

From Tables 4.9.1 and 4.9.2, the following four points can be inferred:

1. The sign of each GURP on the cost frontier is consistent with that

of each dynamic actual marginal variable cost for all financial goods
other than certificates of deposit and other liabilities (j = C'D). For
short-term and long-term loans (j = SL, LL), securities (j = .5), and
time deposits (j = T'D), these signs are positive, so they are regarded
as outputs. On the other hand, for cash (j = (), amount due from
banks and call loans (j = C'L), other financial assets (j = A), demand
deposits (j = DD), and call money and borrowed money (j = CM),
the signs are negative, and thus they are regarded as fixed inputs. For
certificates of deposit and other liabilities (j = C'D), the sign of the
GURP on the cost frontier is negative, meaning that this financial good
is regarded as a fixed input on the cost frontier, while for the dynamic
actual marginal variable cost the sign is positive, so this financial good

is regarded as an output on the actual cost.

. A comparison of the absolute value of the GURPs on the cost frontier
with those on the actual cost shows that the latter is much larger than
the former. From Homma (2018, Eq. (2.2.3.5), p. 40), this is due to
the fact that the dynamic price inefficiencies are very large from a cost
perspective, while from a revenue perspective this is due to the fact

that the equity capital effects are very large.

. For each effect in Egs. (4.9.1a) to (4.9.1c), the equity capital effect
and the risk-adjustment effect are, in terms of absolute value, large,
while the market structure and conduct effect is very small. The signs
of the equity capital effects of the financial assets are negative, while
those of the liabilities are positive. For the financial assets (or the li-
abilities), this is because the effect of reducing the risk of the burden
of financial distress costs is less (or greater) than the effect of increas-

ing the opportunity, transaction, and agency costs of equity capital,
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and diminishing earnings prospects. In contrast, the signs of the risk-
adjustment effects of the financial assets are positive, while those of
the liabilities are negative. From Table 4.6.1, the banks on the cost
frontier are risk-neutral, so, from Eqgs. (4.9.4a) and (4.9.4b), these
signs of the risk-adjustment effects mean that cov(§ it qeyi,t+1| Zi,t)
is significantly negative. In other words, the uncertainty factors, ¢;; ;.
(j=SL,LL,S,A,DD,TD), decrease due to an increase in equity cap-
ital, ge;s++1. For other financial assets (j = A), the negative equity
capital effect is, in terms of absolute value, significantly larger than
the positive risk-adjustment effect, while for demand and time deposits
(j = DD, TD), the negative risk-adjustment effect is, in terms of ab-
solute value, significantly larger than the positive equity capital effect.
However, for short-term and long-term loans (j = SL,LL) and secu-
rities (j = 5), the absolute values of the equity capital effects are not

significantly different from those of the risk-adjustment effects.

. For each effect in Egs. (4.9.2a) to (4.9.2c), similar to each effect in Egs.
(4.9.1a) to (4.9.1c), the equity capital effect and the risk-adjustment
effect are, in terms of absolute value, large, while the market structure
and conduct effect is very small. Contrary to the GURP on the cost
frontier in Eqgs. (4.9.1a) to (4.9.1c), the signs of the equity capital ef-
fects of the financial assets are positive, while those of the liabilities
are negative. For the financial assets (or liabilities), this is because the
effect of reducing the risk of the burden of financial distress costs is
greater (or less) than the effect of increasing the opportunity, trans-
action, and agency costs of equity capital, and diminishing earnings
prospects. On the other hand, the signs of the risk-adjustment effects
of the financial assets are negative, while those of the liabilities are pos-
itive. Under the actual situation that cost and price inefficiencies exist,
the risks (variances) of quasi-short-run profits based on dynamic actual
cost in the next period increase due to an increase in financial assets in
the current period, while they decrease due to an increase in liabilities

in the current period. Therefore, they increase due to an increase in
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equity capital in the current period. For the financial assets (or the
liabilities), the positive (or negative) equity capital effect is, in terms
of absolute value, significantly larger than the negative (or positive)

risk-adjustment effect.
From Tables 4.9.3 and 4.9.4, we can infer the following:

1. The periods in which the sign of the GURP of the short-term loans on
the cost frontier is different from the sign for the entire period are the
periods 1987-1989, 2008-2010, and 2011-2016: in each period, the sign
is negative. In the 1987-1989 period (i.e., the bubble period), the reason
for this is that the signs of the SURP and the risk-adjustment effect are
negative and their component ratios are large, although the sign of the
equity capital effect is positive and its component ratio is large. The
reason that the signs of the SURP are negative and its absolute value is
large is that the reference rate becomes much higher due to the increase
in equity capital. In the 2008-2010 period (i.e., the Lehman collapse and
Great East Japan Earthquake period), the reason that the sign of the
GURP of the short-term loans on the cost frontier is negative is that,
although the equity capital effect increases, its sign is still negative and
the positive risk-adjustment effect largely decreases. In the 2011-2016
period (i.e., after the Great East Japan Earthquake period), the reason
is that, although the equity capital effect and the risk-adjustment effect
are positive and their component ratios are large, the sign of the SURP
is negative and its absolute value is larger than their sum. Similar
to the 1987-1989 period, the reason for this is that the reference rate
becomes much higher due to the increase in equity capital. These
periods include abnormal situations, suggesting that, even if cost and
price inefficiencies do not exist, the GURP of the short-term loans on

the cost frontier is significantly affected by abnormal situations.

2. The signs of the GURPs of the long-term loans on the cost frontier
in all periods are positive, similar to the sign of the GURP of these
loans for the entire period. In contrast to the GURP of the short-term
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loans on the cost frontier, the GURP of the long-term loans on the
cost frontier is stable. In the periods 1976-1986 (i.e., before the bubble
period), 1987-1989, and 2011-2016, even if the sign of the SURP is
negative, the sign of the GURP is positive. In the 1976-1986 period,
the reason for this is that the positive risk-adjustment effect is, in terms
of absolute value, larger than the sum of the negative SURP and equity
capital effect. In the 1987-1989 period, the reason is that the positive
equity capital effect is, in terms of absolute value, larger than the sum
of the negative SURP and the risk-adjustment effect. In the 2011-2016
period, the reason is that the sum of the positive equity capital and
risk-adjustment effects is, in terms of absolute value, larger than the
negative SURP. In these periods, either or both of the equity capital
and risk-adjustment effects cancel out the negative SURP, indicating
that these effects are very important for the GURP of the long-term

loans on the cost frontier.

. The signs of the GURPs of the securities on the cost frontier in all
periods other than the 2008-2010 period are positive, similar to the sign
of the GURP of securities for the entire period. So long as the situation
is not abnormal, the GURP of the securities on the cost frontier is
stable. In the 2008-2010 period, the sign of the risk-adjustment effect
is negative and its absolute value is large, making the sign of the GURP
also negative. In the 1987-1989 and 2011-2016 periods, even if the sign
of the SURP is negative, the sign of the GURP is positive. The reason
for this is similar to the long-term loans case, meaning the equity capital
and risk-adjustment effects are also very important for the GURP of

the securities on the cost frontier.

. The signs of the GURPs of the other financial assets on the cost frontier
in all periods other than the 1996-2001 period are negative, similar
to the sign of the GURP of the other financial assets for the entire
period. So long as the situation is not critical, the GURP of the other
financial assets on the cost frontier is stable. Similar to the entire
period, the periods in which the sign of the GURP is different from that
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of the SURP are the periods 1990-1995 (i.e., after the bubble period and
before the financial crisis and big bang period), 2002-2007 (i.e., after
the financial crisis and big bang period and before the Lehman collapse
and Great East Japan Earthquake period), and 2008-2010. In each of
these periods, the reason for this is that the sum of the equity capital
and risk-adjustment effects is negative and its absolute value is larger
than the positive SURP. Similar to the long-term loans and securities
cases, the equity capital and risk-adjustment effects are also important
for the GURP of the other financial assets on the cost frontier.

. The periods in which the sign of the GURP of the demand deposits
on the cost frontier is different from the sign for the entire period are
the periods 1987-1989, 1990-1995, 2008-2010, and 2011-2016; in each
case, the sign in the period is positive. In the 1987-1989 and 2011-
2016 periods, the reason for this is that the sum of the negative equity
capital and risk-adjustment effects is, in terms of absolute value, less
than the positive SURP. In the 1990-1995 and 2008-2010 periods, the
reason that the signs of the GURPs are positive is that the sum of the
positive equity capital effect and SURP is, in terms of absolute value,
larger than the negative risk-adjustment effects. For all periods, the
sign of the GURP of the demand deposits on the cost frontier changes
three times, indicating that it is unstable compared to the case of the

long-term financial goods.

. The periods in which the sign of the GURP of the time deposits on the
cost frontier is different from the sign for the entire period are the peri-
ods 1987-1989, 1990-1995, and 1996-2001, where the signs are negative.
In the 1987-1989 period, the reason for this is that the negative equity
capital effect is, in terms of absolute value, larger than the sum of the
positive SURP and risk-adjustment effect. In the 1990-1995 period,
the reason that the sign of the GURP is negative is that the sum of
the negative SURP and risk-adjustment effect is, in terms of absolute
value, larger than the positive equity capital effect. In the 1996-2001

period, the reason that the sign is negative is that the sum of the neg-
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ative SURP and equity capital effect is, in terms of absolute value,
larger than the positive risk-adjustment effect. For all periods, the sign
of the GURP of the time deposits on the cost frontier changes twice,
indicating that it is unstable compared to the case of the long-term

loans, although it is relatively stable compared to demand deposits.

7. The signs of the GURPs of the financial goods on the actual cost in
all periods, which have a risk-adjustment effect, are the same as those
for the entire period, indicating that they are stable compared to the
GURPs on the cost frontier. From a cost perspective, the reason is
that the dynamic price inefficiencies are, in terms of absolute value,
much larger than the dynamic actual marginal variable costs, and they
are stable. From a revenue perspective, the reason that the GURPs on
the actual cost are stable compared to the GURPSs on the cost frontier
is that the equity capital effect is, in terms of absolute value, largest,
and it is stable. The reason that the dynamic price inefficiencies and
equity capital effect are, in terms of absolute value, large is primarily
the fact that the marginal utility of the quasi-short-run profit based
on the dynamic actual cost, which is denominator here, is very small,
as the degree of relative risk-aversion of banks on the actual cost is
high. The GURPs on the actual cost are affected by risk attitude.
As compared to the stable equity capital effect, the risk-adjustment
effect is unstable, indicating that the cost and price inefficiencies are

destabilizing.

4.10 EGLIs on the Cost Frontier and the Actual Cost

As shown in Tables 4.9.1 and 4.9.2, based on the signs of the GURPs on the
cost frontier and the dynamic actual marginal variable costs, short-term and
long-term loans (7 = SL, LL), securities (j = .S), and time deposits (7 = T D)
are considered to be outputs, whereas cash (j = ('), the amount due from
banks and call loans (j = CL), other financial assets (j = A), demand
deposits (j = DD), and call money and borrowed money (j = CM) are
considered fixed inputs. Certificates of deposit and other liabilities (j = C'D)
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are considered to be a fixed input on the cost frontier, whereas they are
considered to be an output on the actual cost. We narrow our focus to the
imperfect output market, which is more important from the perspective of
industrial organization, and consider the markets for short-term and long-
term loans (j = SL, LL) and time deposits (j = T'D).

From Homma (2018, Definition 14, p. 46), the EGLI on the cost frontier,
denoted by EGLIY, ,, is defined as

Jy8,t?

SURF _ \fCDFV BPF | \fRGBFPFr | _BPF

Fo_ Pt git it et Jist
EGL]j»i,t - SURF - SURF ’
Py P

j=SL,LL,TD, (4.10.1)

where MC jDﬁV is the dynamic frontier marginal variable cost in Eq. (3.1.3.2.16e)
and all others are as per the GURP on the cost frontier in Eq. (4.9.1a) ﬂ
Similarly, on the basis of Homma (2018, Definition 15, pp. 46-47), the

EGLI on the actual cost, denoted by EGLI% ., is defined as

Jyist?
SURA DAV BPA BPAr BPA
poLrA. - Piai MCPS  PIEj, — (nplt + MRS ™ + wil?)
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j=SL,LL, (4.10.2a)
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Y

Pt [(L+ )

j=TD, (4.10.2b)

where MC jD’ZﬁV is the dynamic actual marginal variable cost in Eq. (3.1.3.2.16a),

PIE;, is the dynamic price inefficiency (normalized by the marginal utility

9In accordance with the notation in the present section, the order of subscripts i and
j is reversed. Furthermore, for the purpose of simplification, the symbol “*” in Homma (
2018, Definition 14, p. 46) is omitted.
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of quasi-short-run profits based on dynamic actual cost) in Eq. (3.1.3.2.8a),
Pa,+ 1s the general price index, hfz‘,t is the certain or predictable component
of the stochastic dynamic endogenous holding-cost rate, rftA is the reference
rate on the actual cost, and all others are as per the GURP on the actual
cost in Eq. (4.9.2a)[1]

The reason that the EGLI of the time deposits on the actual cost (i.e.,
EGLI%p ;) is defined as Eq. (4.10.2b) is that the sign of the dynamic actual
marginal variable cost of the time deposits is positive (i.e., MCP5Y, > 0) and
the sign of the SURP of the time deposits on the actual cost is negative (i.e.,
p%%{% = pait- (rftA — h?D,i,t) /(1 + T‘f’f‘) < 0); thus, pg+ - rﬂA (1 + rftA)
is regarded as the price of the time deposits that are considered to be an
output.

Table 4.10.1 shows the estimates of the EGLIs on the cost frontier and
the actual cost for the entire period. Table 4.10.2 shows the estimates of the
EGLIs of the long-term loans on the actual cost in each period. The reason
that Table 4.10.2 gives these values is that only the EGLIs of the long-term
loans on the actual cost show signs of the SURPs that are consistent with

those of the dynamic marginal variable costs in all periods.

<<Insert Table 4.10.1 about here>>
< <Insert Table 4.10.2 about here>>

From Table 4.10.1, we can infer the following:

1. Although there are no examples of studies comparing EGLIs on the
cost frontier and the actual cost, all EGLIs are at least larger than 0.6,
indicating that the markets for short-term and long-term loans and time

deposits in the Japanese regional banking industry are uncompetitive.

2. For each component ratio in the EGLI on the cost frontier, the com-

ponent ratios of the equity capital effects are positive and largest for

10Tn accordance with the notation in the present section, the order of subscripts 4 and
j is reversed. Furthermore, for the purpose of simplification, the symbol “*” in Homma (
2018, Definition 15, pp. 46-47) is omitted.
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short-term and long-term loans, indicating that the equity capital ef-
fects are crucial factors increasing the EGLIs (i.e., decreasing the de-
gree of competition) of the short-term and long-term loans on the cost
frontier. The positive equity capital effects in the EGLIs on the cost
frontier mean negative equity capital effects in the GURPs on the cost
frontier, making this the leading cause of increasing the EGLIs (i.e.,
decreasing the degree of competition) of the short-term and long-term
loans on the cost frontier, resulting in a state in which the effect of
reducing the risk of the burden of financial distress costs is less than
the effect of increasing the opportunity, transaction, and agency costs
of equity capital, and diminishing earnings prospects. On the other
hand, it is the risk-adjustment effects that result in component ratios
that are negative and, in terms of absolute value, largest; thus, they
are the crucial factors that decrease the EGLIs (i.e., increase the de-
gree of competition) of the short-term and long-term loans on the cost
frontier. The negative risk-adjustment effects in the EGLIs on the cost
frontier mean positive risk-adjustment effects in the GURPs on the cost
frontier, making this the leading cause of decreasing the EGLIs of the
short-term and long-term loans on the cost frontier (i.e., increasing the
degree of competition of the short-term and long-term loans on the cost
frontier), resulting in a state in which the uncertainty factors, ¢;; .,
(j = SL,LL), decrease due to an increase in equity capital. For time
deposits, the component ratio of the equity capital effect is negative
and, in terms of absolute value, large, making this the leading cause of
decreasing the EGLI (i.e., increasing the degree of competition) of the
time deposits on the cost frontier, resulting in a state in which the effect
of reducing the risk of the burden of financial distress costs is greater
than the effect of increasing the opportunity, transaction, and agency
costs of equity capital, and diminishing earnings prospects. In contrast,
the component ratio of the risk-adjustment effect is positive and largest,
making this the leading cause of increasing the EGLI (i.e., decreasing
the degree of competition) of the time deposits on the cost frontier,

resulting in a state in which the uncertainty factor, (7p ;. 1, decreases
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due to an increase in equity capital. Compared to the component ratios
of the equity capital and risk-adjustment effects, the component ratio
of the market structure and conduct effect, which has a prominent role
in conventional industrial organization, is, in terms of absolute value,

very small.

. In contrast to the EGLI on the cost frontier, for each component ra-
tio in the EGLI on the actual cost, the component ratios of the risk-
adjustment effects are positive, and largest, for short-term and long-
term loans, making the risk-adjustment effects the crucial factors in-
creasing the EGLIs of the short-term and long-term loans on the actual
cost (i.e., decrease the degree of competition of the short-term and long-
term loans on the actual cost). This is the leading cause of increasing
their EGLIs (i.e., decreasing the degree of competition) on the actual
cost, resulting in a state in which the risks (variances) of quasi-short-
run profits based on dynamic actual cost in the next period increase
due to an increase in the short-term or long-term loans in the current
period. The component ratios of the dynamic price inefficiencies are
positive and second largest to those of the risk-adjustment effects for
short-term and long-term loans, making the dynamic price inefficiencies
the second most crucial factors that increase their EGLIs (i.e., decrease
the degrees of competition) on the actual cost. The positive price inef-
ficiencies mean that these financial goods are short, indicating that this
shortage is the second leading cause of increasing their EGLIs (i.e., de-
creasing the degrees of competition) on the actual cost. In contrast to
the EGLI on the cost frontier, it is the equity capital effects where the
component ratios are negative and, in terms of absolute value, largest,
making them the crucial factors that decrease the EGLIs (i.e., increase
the degrees of competition) of the short-term and long-term loans on
the actual cost. This is the leading cause of decreasing their EGLIs (i.e.,
increasing the degrees of competition) on the actual cost, resulting in a
state in which the effect of reducing the risk of the burden of financial

distress costs is greater than the effect of increasing the opportunity,
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transaction, and agency costs of equity capital, and diminishing earn-
ings prospects. With respect to time deposits, in contrast to the case of
short-term and long-term loans, it is the equity capital effect where the
component ratio is positive and largest, meaning that this is the crucial
factor that increases the EGLI (i.e., decreases the degree of competi-
tion) of time deposits on the actual cost. This is the leading cause of
increasing the EGLI (i.e., decreasing the degree of competition) of time
deposits on the actual cost, resulting in a state in which the effect of
reducing the risk of the burden of financial distress costs is less than the
effect of increasing the opportunity, transaction, and agency costs of
equity capital, and diminishing earnings prospects. On the other hand,
it is the risk-adjustment effect where the component ratio is negative
and, in terms of absolute value, largest, that makes it the most crucial
factor in decreasing the EGLI (i.e., increases the degree of competition)
of the time deposits on the actual cost. This is the leading cause of
decreasing the EGLI (i.e., increasing the degree of competition) on the
actual cost that the risks (variances) of quasi-short-run profits based
on dynamic actual cost in the next period decrease due to an increase
in the time deposits in the current period. It is this dynamic price inef-
ficiency that makes the component ratio also negative and, in terms of
absolute value, second to the component ratio of the risk-adjustment
effect and thus the second crucial factor in decreasing their EGLI (i.e.,
increasing the degree of competition) on the actual cost. The negative
price inefficiency means that the time deposits are over, making this
surplus the second leading cause of decreasing their EGLIs (i.e., increas-
ing the degrees of competition) on the actual cost. Similar to the EGLI
on the cost frontier, the component ratio of the market structure and
conduct effect, which has a prominent role in conventional industrial
organization, is, in terms of absolute value, very small compared to the

component ratios of the equity capital and risk-adjustment effects.

. Comparing the EGLI on the cost frontier with the EGLI on the actual

cost, the former is smaller than the latter for short-term and long-term
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loans; consequently, the cost and price inefficiencies increase their EGLI
(i.e., decrease the degree of competition). In particular, the EGLI of
the short-term loans largely increases, while the increase in the EGLI of
the long-term loans is very small. The reason for this is that the degree
to which the sum of the component ratios of the positive dynamic price
inefficiency and risk-adjustment effect is larger than the absolute value
of the equity capital effect is greater in the case of short-term loans,
although the component ratio of the equity capital effect in the EGLI
of the short-term loans on the actual cost is negative and, in terms of
absolute value, larger than for the long-term loans. With respect to
time deposits, a rigorous comparison between the EGLI on the cost
frontier and the EGLI on the actual cost is impossible, as the output
price of the time deposits on the cost frontier is different from that on

the actual cost.

Finally, from Table 4.10.2, the EGLI of the long-term loans on the actual
cost, which is the degree of competition of a representative bank operating
with average efficiency, indicates an upward trend for the entire period (i.e.,
the degree of competition of these banks on the actual cost shows a down-
ward trend over the entire period). The reason for this is that the degree
to which the component ratio of the positive dynamic price inefficiency is
larger than the sum of the component ratios of the negative equity capi-
tal and risk-adjustment effects gradually increases over the entire period,
other than the 1976-1986 period (i.e., the period before the bubble). Thus,
dynamic price inefficiency gradually becomes important. What is needed
is industrial organization policy that aims not only at the decrease of the
EGLI on the cost frontier, which mainly implies the truth of competition,
but also at the decrease of the EGLI on the actual cost, which mainly implies
the actuality of competition. In the 1976-1986 period, the reason that the
EGLI of the long-term loans on the actual cost is smallest is that the degree
to which the component ratio of the positive dynamic price inefficiency and

risk-adjustment effect is larger than the negative equity capital effect is small.
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4.11 Tests of the Efficient Structure and Quiet-Life
Hypotheses

From Homma (2018, p. 59), the efficient structure hypothesis is a composite
that suggests three stages of causal relations—from firm efficiency to firm
growth (i.e., the first stage), then to market structure (i.e., the second stage),
and finally to market performance (i.e., the third stage). There is no scope
for improving on Demsetz (1973) vis-a-vis the first stage causality from firm
efficiency to firm growth. As noted by Homma et al. (2014), this first stage
causality is the fundamental feature of the efficient structure hypothesis;
consequently, this paper also regards this causality as the efficient structure
hypothesis. Specifically, on the basis of Homma (2018, Definition 17, p. 59),
under the assumption that the planned optimal financial good equals the
actual optimal financial good (i.e., ¢}, ; = gji.), if the optimal financial good
(e.g., the optimal loan) in the current period increases because of improved
dynamic cost efficiency in the previous period (i.e., dg;; / OEFl, | > 0),
then the efficient structure hypothesis is acceptedB From Homma (2018,
Proposition 5, p. 60), 0g; ;. / 8EF£_1 is expressed as follows:

0g0 || 005 | (9WCEYN T oMOPY | (omOhavT
OEFL_, | |0EFE_, ot OEFR OEFL_, OEFL
L aopav OB Wi |, (ORCRTN | oMeRyY
It (9EF£_18EF£ 8qj,l-7t it 8EF1? 8qj,i7t

2
(omoBN o OB |
8EF£ gt qu,i7t8EF’£ ’ o

where EF[} | and EF}] are defined as Eq. (3.1.2.3), p§//F is defined as Eq.

j71”t

(4.9.1), CHAY is expressed as Eq. (3.1.2.1.1), MCP/Y is expressed as Eq.

1Tn accordance with the notation in the present section, the order of subscripts 4 and
j is reversed. Furthermore, for the purpose of simplification, the symbol “*” in Homma (
2018, Section 3, pp. 57-70) is omitted.
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(3.1.3.2.16a), and 9p§1RF JOX (X = EFf]_, or q;;,) is expressed as

ap]C:'Z(,JtRF _ pigtRF anfllftF + 8MRS£ZI:;FW + anZI;F (4 11 2)
0X 0X 0X 0X 0X o

From Homma (2018, p. 68), the quiet-life hypothesis concerns the rela-
tionship between market concentration and firm efficiency. Similar to Homma
et al. (2014), this is regarded as the relationship between the Herfindahl in-
dex and dynamic cost efficiency. Specifically, on the basis of Homma (2018,
Definition 18, p. 68), if dynamic cost efficiency in the current period de-
creases because of an increase in the Herfindahl index in the previous period
(i.e., 8EF£ JOHI,, 1 < 0), then the quiet-life hypothesis is accepted. From
Homma (2018, Proposition 7, p. 69), 8EF£ JOH I ;1 is expressed as

oBFh || ot [, (9mCEY T oamePr, | (omenav\”
ot OEF] OHIL, o OEF]

OHI ;| |OHIL:
2
d1ln CPAV
MePAY o . (4.11.3)
/ LLat OFFR

where HIy ;4 is the Herfindahl index of loans (i.e., the sum of the short-term

and long-term loans) in the previous period, 8pfgﬁF JOHI, 1 is expressed

9%1n C’ﬁAV

MCTEY, -
+ LL,it aHIL,tflaEF;'g

as

GURF SURF BPF BPFr BPF
8pLL,i,t 8pLL,i,t a”?LL,i,t OMRS et 8wLL,i,t

OHIpy 1  OHIp, i  O0HIp,:  0HIp,,  0HIL,

(4.11.4)

and all others are as per Eq. (4.11.1).
Table 4.11.1 shows the estimates of Eq. (4.11.1) over the entire period;
Table 4.11.2 shows the estimates of Eq. (4.11.3) in each period.

<<Insert Table 4.11.1 about here>>
< <Insert Table 4.11.2 about here>>

From Table 4.11.1, dq;;, /OEFH_, for all financial assets other than
other financial assets (i.e., j = SL,LL,S,C,CL) are not significant or are
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significantly negative (p = 0.068), and thus the efficient structure hypoth-
esis is not accepted for the Japanese regional banking industry. Although
0q;it / 6EF£_1 for other financial assets (i.e., j = A) is significantly posi-
tive, these other financial assets are regarded as a fixed input in Tables 4.9.1
and 4.9.2; thus, we will not refer to this factor further. However, from Table
4.11.2, the values of 8EF£ JOH I}, for all periods are significantly negative
(p < 0.1), so the quiet-life hypothesis is accepted for the Japanese regional
banking industry. According to Homma (2018, pp. 76-77), it is not always
possible to justify anti-monopoly and anti-concentration policies using sup-
port for the quiet-life hypothesis; thus, the relation between the quiet-life
hypothesis and the EGLI on the cost frontier needs to be empirically clari-
fied.

4.12 Quiet-Life Hypothesis and the EGLI on the Cost

Frontier

The relation between the quiet-life hypothesis and the EGLI on the cost
frontier is theoretically clarified in Homma (2018, Propositions 13 and 14,
pp- 81—82)[7] From Homma (2018, Proposition 13, pp. 81-82), the EGLI
on the cost frontier decreases with the Herfindahl index in the previous
period (i.e., the degree of competition on the cost frontier increases with
it, 0EGLI{} ;, /0HI ;1 < 0) if and only if the quiet-life hypothesis is
accepted (i.e., OEF}) JOHI , y < 0). Thus, the EGLI on the cost fron-
tier increases with dynamic cost efficiency in the "current" period (i.e.,
OEGLIf, ;, JOEFE > 0) under the following assumptions: (A1) the j-
th financial good (i.e., long-term loans) is an output (i.e., pf7%f > 0 and
MCPLY, > 0) and the sign of MC’EﬁXt is the same as the sign of MCTf/,

(i.e., MCTY, > 0); and (A2) the following inequality holds:

DFV SURF GURF
M CLL,i,t apLL,i,t apLL,i,t

) <
pig?f OHIp; 1 OHIp;

< MHrpr;4,

12Tn accordance with the notation in the present section, hereafter the order of subscripts
i and j is reversed. Furthermore, for the purpose of simplification, the symbol “*” in
Homma ( 2018, Propositions 13 and 14, pp. 81-82) is omitted.
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where M Hyp ;; is expressed as
MH . = EFth + (

2 DAV DAV \ 2
—MCPEY, - 7 G 5 ol C"’; (4.12.1)
" 9HI,, \0EFD DEFD

omCHV\ | ameppy,
OEF] OHIL;

and all others are as per Eq. (4.11.3).

Similarly, from Homma (2018, Proposition 14, p. 82), the EGLI on the
cost frontier increases with the Herfindahl index in the previous period (i.e.,
the degree of competition on the cost frontier decreases, 0EGLIf ;, /OHI ;1 >
0) if and only if the quiet-life hypothesis is accepted (i.e., 6EF£ JOHI; 1 <
0). The EGLI on the cost frontier decreases with dynamic cost efficiency in
the "current" period (i.e., 0EGLIf, ;, JOEFE < 0) under the following as-
sumptions: (A3) assumption (A1) holds; and (A4) the following inequality
holds:

GURF DFV SURF
apLL,z’,t <min | MH M CLL,i,t apLL,i,t
LL,t, SURF ;
aI'IIL,tfl Prrit aI"[IL,tfl

where M Hyp;; is expressed as Eq. (4.12.1) and all others are as per Eq.
(4.11.3).

Table 4.12.1 shows the relation between the quiet-life hypothesis and the
EGLI on the cost frontier.

<<Insert Table 4.12.1 about here>>

From this table, the above assumptions (A3) and (A4) hold, so the
EGLI on the cost frontier increases with the Herfindahl index in the pre-
vious period (i.e., the degree of competition on the cost frontier decreases,
OEGLIf; ;,/0HI ;1 > 0) if and only if the quiet-life hypothesis is ac-
cepted (i.e., 8EF£ JOHIL; 1 < 0). Consequently, it is possible to justify
anti-monopoly and anti-concentration policies using support for the quiet-

life hypothesis in the Japanese regional banking industry.
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4.13 Intertemporal Regular Linkages

Homma (2018, pp. 85-101) theoretically clarified the relations between the
efficient structure and quiet-life hypotheses and the intertemporal regular
linkages (i.e., cyclical linkages, monotonic trending linkages, and terminal up-
and-down volatile linkages) of single-period dynamic cost efficiencies, single-
period optimal planned financial goods, single-period Herfindahl indices, and
single-period EGLIs on the cost frontier. As these linkages serve to allow
long-term forecasts and long-term dynamic analyses, they are critical from
the perspective of industrial organization. In this subsection, these linkages

in the Japanese regional banking industry are empirically clarified %]

4.13.1 Intertemporal Regular Linkage of Single-Period Dynamic

Cost Efficiencies

The intertemporal regular linkage of single-period dynamic cost efficiencies
is defined in Homma (2018, Definition 20, p. 85). The relations between this
linkage and the efficient structure and quiet-life hypotheses are clarified in
Homma (2018, Propositions 15 to 18, pp. 85-89).

Table 4.13.1 shows this linkage.

<<Insert Table 4.13.1 about here>>

From the table, the assumptions (A0), (B1), and (B2) in Homma (2018,
Proposition 16, pp. 86-87) hold, as the average loans are not large and only
the quiet-life hypothesis is accepted (i.e., the efficient structure hypothesis
is not accepted), meaning that this linkage (i.e., the cyclical linkage) ex-
ists in all periods. To add detail, the estimates of dEFS | . JOEF] |
decrease with T' and become almost zero at T = 14. The estimates of
8EFZ-1372 Lor / 8EF£73 Lop are also extremely small (the estimates are from
3.9034 x 1078 to 5.3065 x 1077). As explained below, this indicates that the

linkage leads to convergence and is fixed at the value in the initial period

13In accordance with the notation in the present section, hereafter the order of subscripts
i and j is reversed. Furthermore, for the purpose of simplification, the symbol “*” in
Homma ( 2018, pp. 32-83) is omitted.
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(i.e., 0.2939). This value is second smallest in all periods; thus, this linkage
fixes the single-period dynamic cost efficiencies at a small value. This is one
reason for the structural inefficiency mentioned in Subsections 4.1 and 4.2.
Consequently, this linkage is judged to be undesirable to Japanese regional
banks.

The above is explained as follows: First, dEF]_, op /OEF 5 op and

OEFR_\ op /OEFH_| can be approximately expressed as

]

D D D D
OEF;, 5. or N AEF 5ior EF oar — EF 5o

7

D ~ D - D D J
OEF;; 3 o7 AEF 300 EE 300 — EF] 4ior

7

(4.13.1.1a)
aEFilvz—1+2T ~ AE‘F;?—1+2T _ EF;;?—l-i-QT — EF};_2+2T
OEF]] | AEF] EFR_, - EFD_,
(4.13.1.1b)

Transforming Eq. (4.13.1.1a) with respect to E Fi’?t_g 4o and then rearranging

gives

OFE E3—2+2T

D _ D
EF;,t—Q+2T ~ EFi,t—3+2T + aEFD
it—3+2T

’ (EFij,jt—3+2T - EF£—4+2T) .
(4.13.1.2)
Next, considering this equation from the ¢ period gives

EFﬁ—?-&-QT = EFj

2,09

(for T =1), (4.13.1.3a)
OEF] 5401

D _ D
EFi,t—2+2T ~ EFi,t—3+2T + 9EFD .
it—3+2T

. (Eﬂg_zg_i_QT - Eﬂg—4+2T) ’

(for T >2). (4.13.1.3b)

Transforming Eq. (4.13.1.1b) with respect to EF}}_,,,p and then rearrang-

ing gives

D
EF} ~ EFD .+ S bt (EFL_, — EFE_)
i,t—142T 7 9,t—242T 8EFDt_1 i,t—1 it—2)

(for T > 1).(4.13.1.4)
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As mentioned above, the estimates of OEFS_, .. JOEF[_| decrease with T,
becoming almost zero at T' = 14. Furthermore, the estimates of 8EF£72 4or
/ 8EF£_3 4or are also extremely small. Therefore, Equations (4.13.1.3b) and
(4.13.1.4) can be approximately expressed as

EF£—2+2T ~ EF[J 3.0, (for T>2), (4.13.1.5a)
EFﬁ_HzT ~ EF;?—2+2T7 (for T'>1). (4.13.1.5Db)

From these equations and Eq. (4.13.1.3a), Eq. (4.13.1.5b) is approximately

expressed as

EFig—1+2T ~ EFf,i, (for T =1), (4.13.1.6a)
EFY \.sp ~ EFD ,.0p~ EFD 4 o, (for T > 2).(4.13.1.6b)

From Eq. (4.13.1.6a), for T = 1, EF_, ,, = EF}},, = EF/]. From
Eq. (4.13.1.6b), for T = 2, EF}, s = EFf],, = EF}] . Therefore,
EF£+3 ~ EFZ{Lr2 ~ EF£+1 ~ EFZ-?. Similarly, for T' > 3, EF£_1+2T ~

-~ EFR , ~ EFR,, =~ EFf, , =~ EFf,, = EFf,, = EF}. Conse-

quently, for all T, EFf}_ ,, = EF]}.

4.13.2 Intertemporal Regular Linkage of Single-Period Optimal

Financial Goods

The intertemporal regular linkage of single-period optimal financial goods is
defined in Homma (2018, Definition 21, pp. 89-90). The relations between
this linkage and the efficient structure and quiet-life hypotheses are clarified
in Homma (2018, Propositions 19 to 22, pp. 89-92).

Table 4.13.2 shows this linkage.

< <Insert Table 4.13.2 about here>>

From the table, assumptions (E0), (B1), and (D2) in Homma (2018,
Proposition 20, pp. 91-92) hold for a similar reason to that for assump-
tions (B1) and (B2) in the intertemporal regular linkage of single-period dy-

namic cost efficiencies, indicating that this linkage (i.e., the cyclical linkage)
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exists in all periods. In more detail, the estimates of Oqrrit+or /OqLL it
decrease with 7" and become almost zero at T' = 14. The estimates of
OqLL,it—1+21 /OQLL it—2+27 are also extremely small (the estimates range from
6.5236 x 1078 to 4.7888 x 10~ 7). Similar to the intertemporal regular linkage
of single-period dynamic cost efficiencies, this means that this linkage leads to
convergence and is fixed at the value in the initial period (i.e., 150449.1692).
This value is the smallest in all periods, indicating that this linkage fixes
single-period optimal financial goods (i.e., long-term loans) at the smallest
value. Consequently, this linkage is judged to be undesirable to Japanese

regional banks.

4.13.3 Intertemporal Regular Linkage of Single-Period Herfindahl

Indices

The intertemporal regular linkage of single-period Herfindahl indices is de-
fined in Homma (2018, Definition 22, p. 93). The relations between this
linkage and the efficient structure and quiet-life hypotheses are clarified in
Homma (2018, Propositions 23 to 26, pp. 93-96).

Table 4.13.3 shows this linkage.

<<Insert Table 4.13.3 about here>>

From the table, assumptions (HO0), (F1), and (D2) in Homma (2018,
Proposition 24, pp. 94-95) hold for a similar reason to that for assump-
tions (Bl) and (B2) in the intertemporal regular linkage of single-period
dynamic cost efficiencies, indicating that this linkage (i.e., the cyclical link-
age) exists in all periods, similar to the single-period dynamic cost efficien-
cies and single-period optimal financial goods. To add detail, the estimates
of 0HIy 4o /OHIL decrease with T' and become almost zero at T = 14.
Furthermore, the estimates of OH I ; 107 /JOHIL; 2127 are also extremely
small (i.e., the estimates range from 5.6891 x 107 to 4.8465 x 10~7). Similar
to the intertemporal regular linkages of single-period dynamic cost efficiencies
and single-period optimal financial goods, this means that this linkage leads

to convergence and is fixed at the value in the initial period (i.e., 0.5157).
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This value is sixth smallest in all periods, indicating that the linkage fixes
the Herfindahl indices of loans at a small value. Consequently, this linkage
is judged to be desirable to Japanese regional banks, in contrast to the in-
tertemporal regular linkages of single-period dynamic cost efficiencies and

single-period optimal financial goods.

4.13.4 Intertemporal Regular Linkage of Single-Period EGLIs on
the Cost Frontier

The intertemporal regular linkage of single-period EGLIs on the cost frontier
is defined in Homma (2018, Definition 23, pp. 96-97). The relations between
this linkage and the efficient structure and quiet-life hypotheses are clarified
in Homma (2018, Propositions 27 to 30, pp. 96-100).

Table 4.13.4 shows the linkage of the single-period EGLIs of long-term
loans on the cost frontier on the basis of the intertemporal regular linkage of

single-period dynamic cost efficiencies.
<<Insert Table 4.13.4 about here>>

From this table, assumptions (SA1) and (SA2) in Homma (2018, Propo-
sition 28, pp. 98-99) hold for a similar reason to that for assumptions (B1)
and (B2) in the intertemporal regular linkage of single-period dynamic cost
efficiencies, meaning that this linkage (i.e., the cyclical linkage) exists in peri-
ods 1977-1981, 1989-2001, and 2005-2009. In these periods, the estimates of
OEGLIf, ;, op JOEGLI[, ;, decrease dramatically with T. The estimates
of OEGLIf} ;, 1 o1 /8EGLIELN_2+2T are also extremely small. Similar to
the intertemporal regular linkages of single-period dynamic cost efficiencies,
single-period optimal financial goods, and single-period Herfindahl indices,
this means that this linkage leads to convergence and is fixed at the values
in the initial periods (i.e., 0.8113, 0.9129, and 0.9694). Since these values are
much larger than the smallest value (i.e., 0.2849) in periods other than 1979,
this linkage fixes single-period EGLIs on the cost frontier at large values (i.e.,
the single-period degrees of competition on the cost frontier are fixed at small

values). Consequently, this linkage is judged to be undesirable to Japanese
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regional banks, similar to the intertemporal regular linkages of single-period

dynamic cost efficiencies and single-period optimal financial goods.

5 Conclusions

Based on the GURM constructed by Homma (2009, 2012, 2018), this pa-
per explored the empirical implications of the quiet-life hypothesis in the
Japanese regional banking industry by empirically clarifying a number of
research topics that are crucial for the industrial organization of banking,
including static and dynamic cost unneutral efficiencies, the degrees of rela-
tive risk-aversions of banks on the cost frontier and the actual cost, reference
rates on the cost frontier and the actual cost, the dynamic price inefficiency
of each financial good, the GURPs on the cost frontier and the actual cost,
the EGLIs on the cost frontier and the actual cost, tests of the efficient struc-
ture and quiet-life hypotheses, the relation between the quiet-life hypothesis
and the EGLI on the cost frontier, and the intertemporal regular linkages of
single-period dynamic cost efficiencies, single-period optimal financial goods,
single-period Herfindahl indices, and single-period EGLIs on the cost frontier.

The study’s major results, along with conclusions, are summarized below:

1. The quiet-life hypothesis is accepted, but the efficient structure hy-
pothesis is not accepted in the Japanese regional banking industry.
Furthermore, the EGLI on the cost frontier increases (i.e., the degree
of competition on the cost frontier decreases) with the Herfindahl in-
dex in the previous period if and only if the quiet-life hypothesis is
accepted, meaning that it is possible to justify anti-monopoly and anti-
concentration policies using support for the quiet-life hypothesis in the

Japanese regional banking industry.

2. The intertemporal regular linkages (i.e., the cyclical linkages) of single-
period dynamic cost efficiencies, single-period optimal financial goods,
single-period Herfindahl indices, and single-period EGLIs on the cost
frontier exist in the Japanese regional banking industry, as the average

loans are not large and only the quiet-life hypothesis is accepted (i.e.,
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the efficient structure hypothesis is not accepted). However, this link-
age of the single-period EGLIs of long-term loans on the cost frontier on
the basis of the linkage of single-period dynamic cost efficiencies leads
to convergence and is fixed at the very large values in the initial peri-
ods. Consequently, this linkage is judged to be undesirable to Japanese
regional banks, similar to the linkages of single-period dynamic cost

efficiencies and single-period optimal financial goods.
Other major results include the following:

3 Similar to the static cost unneutral efficiency, the mean of the dynamic
cost unneutral efficiency is 0.311, indicating that there is substantial
inefficiency in the Japanese regional banking industry. Furthermore,
contrary to the static cost unneutral efficiency, the dynamic cost un-
neutral efficiency shows a rising trend over 41 years. However, the
improvement in the dynamic cost unneutral efficiency is very small
(i.e., less than 5%) over this period. Therefore, even if we regard the
economic behavior of regional banks as intertemporally dynamic, struc-
tural inefficiency is still observed. Under the present conditions, it is
very difficult to drastically improve the dynamic cost unneutral effi-

ciency of Japanese regional banks.

4 The estimates of the degree of relative risk-aversion of banks on the cost
frontier are very small and not significant, meaning that these banks
are risk-neutral in all periods. However, the estimates of the degree
of relative risk-aversion of banks on the actual cost are significantly
positive in the periods other than 1976-1986 (i.e., the period before the

bubble), indicating that these banks are risk-averse in these periods.

5 The effect of equity capital on the reference rate on the cost frontier is
larger than its effect on the reference rate on the actual cost, meaning
that the reference rate on the cost frontier is higher than the reference
rate on the actual cost. Furthermore, although the subjective rate of
time preference is lower than the call rate, the reference rate on the

cost frontier is higher than the call rate because of the effect of equity
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capital. The effect of equity capital on the reference rate on the actual
cost is, however, small; thus, the reference rate on the actual cost is

lower than the call rate.

For the entire period, the dynamic price inefficiencies of all financial
goods are significant (p < 0.1), meaning that these inefficiencies exist.
In comparing these inefficiencies with the absolute values of the dy-
namic actual marginal variable costs, the former is much larger than
the latter. Furthermore, the dynamic price inefficiencies of the financial
assets are positive, while those of the liabilities are negative. Therefore,
the former is short, while the latter is over, indicating equity capital is
short.

For each effect in the GURP on the actual cost, similar to each ef-
fect in the GURP on the cost frontier, the equity capital effect and
the risk-adjustment effect are, in terms of absolute value, large, while
the market structure and conduct effect is very small. Contrary to the
GURP on the cost frontier, the signs of the equity capital effects of the
financial assets are positive, while the signs of the liabilities are nega-
tive. For the financial assets (or liabilities), this is because the effect
of reducing the risk of the burden of financial distress costs is greater
(or less) than the effect of increasing the opportunity, transaction, and
agency costs of equity capital, and diminishing earnings prospects. On
the other hand, the signs of the risk-adjustment effects of the financial
assets are negative, while those of the liabilities are positive. In the
actual situation in which cost and price inefficiencies exist, the risks
(variances) of quasi-short-run profits based on the dynamic actual cost
in the next period increase due to an increase in financial assets in
the current period, while they decrease due to an increase in liabilities
in the current period. Therefore, they increase due to an increase in
equity capital in the current period. For the financial assets (or li-
abilities), the positive (or negative) equity capital effect is, in terms
of absolute value, significantly larger than the negative (or positive)

risk-adjustment effect.
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8 Although there are no examples of studies comparing the EGLIs on the
cost frontier and the actual cost, all EGLIs are at least larger than 0.6,
indicating that the markets for short-term and long-term loans and time
deposits in the Japanese regional banking industry are uncompetitive.
Furthermore, comparing the EGLI on the cost frontier with the EGLI
on the actual cost, the former is smaller than the latter for short-term
and long-term loans, so the cost and price inefficiencies increase their
EGLI (i.e., decrease the degree of competition). Notably, the EGLI of
short-term loans increases substantially, while the increase of the EGLI
of long-term loans is very small. The reason for this is that the degree
to which the sum of the component ratios of the positive dynamic price
inefficiency and risk-adjustment effect is larger than the absolute value
of the equity capital effect for the long-term loan is greater than for
short-term loans, although the component ratio of the equity capital
effect in the EGLI of short-term loans on the actual cost is negative
and, in terms of absolute value, larger than that of long-term loans.
With respect to time deposits, a rigorous comparison of the EGLI on
the cost frontier and the EGLI on the actual cost is impossible, as the
output price of time deposits on the cost frontier is different from that

on the actual cost.

9 The intertemporal regular linkage (i.e., the cyclical linkage) of single-
period dynamic cost efficiencies exists in the Japanese regional banking
industry because the average loans are not large and only the quiet-
life hypothesis is accepted (i.e., the efficient structure hypothesis is not
accepted). However, this linkage leads to convergence and is fixed at the
small value in the initial period. This is one reason for the structural
inefficiency. Consequently, this linkage is judged to be undesirable for

Japanese regional banks.
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6 Appendix: Endogenous and Exogenous State
Variables and Components of Stochastic Dy-
namic Endogenous Holding-Revenue Rates
and Holding-Cost Rates

As stated in Subsection 3.1.1.2, the real balance of financial goods g;,;; (j €
{SL,LL,S,C,CL,A,DD,TD,CM,CD}) consists of short-term loans (j =
SL), long-term loans (j = LL), securities (j = 5), cash (j = C), amount due
from banks and call loans (j = C'L), other financial assets (j = A), demand
deposits (j = DD), time deposits (j = T'D), call money and borrowed money
(j = CM), and certificates of deposit and other liabilities (j = C'D). Thus,
these financial goods become the endogenous state variables. The data for
these financial goods used here, as well as the creation of the data and the
sources of the data, are mostly the same as in Homma (2012, pp. 22-24, p.
92). The differences between this paper and Homma (2012, pp. 22-24, p.
92) are as follows: First, as stated below, the general price index (pgt41) is
the GDP deflator for the finance and insurance sector in this paper, whereas
it is the GDP deflator for all sectors in Homma (2012, pp. 22-24, p. 92).
Second, certificates of deposit and other liabilities are a financial good (i.e.,
an output or a fixed input) in this paper, whereas they are a variable input
in Homma (2012, pp. 22-24, p. 92).

According to Homma (2018, pp. 25-33), the exogenous state variable vec-
tor (z;; (= 27,)) comprises the vector of exogenous variables (z[/,), which
have an impact on the certain or predictable components of the SDEHRR and
SDEHCR, the vector (¢, ;) comprising the uncertain or unpredictable compo-
nents of the SDEHRR and SDEHCR, the general price index (pg ), the input
price vector (p;¢), the vector (zgt) affecting the quality of financial goods,
the vector of Herfindahl indices (HI,_,), the static cost efficiency (EF},_,),
and the variable (7;,), which expresses exogenous technical progress. Among
these components, pg uses the GDP deflator for the finance and insurance
sector as stated above. Furthermore, p;; is mostly the same as in Homma
(2012, pp. 63-71), other than the certificates of deposit and other liabil-
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ities, and zf-'?t is mostly the same as zfﬁt and zg’%t in Homma (2012, pp.
113-114, p. 121). In addition, HI; ; is regarded as the Herfindahl index of
the sum of the short-term and long-term loans (HI.; 1), and EE‘E_1 was
previously explained in Subsection 3.1.1.3. With respect to the data for 7,
time trend data are created, and the normalized version of these data is used.
The specifications of the components of the SDEHRR and SDEHCR-related
z[ /", and ¢;,, and their data creation, are mostly the same as Homma (2012,
pp. 72-87, pp. 111-122). The differences between this paper and Homma
(2012, pp. 72-87, pp. 111-122) are as follows: First, zgf_ll in this paper
differs from zﬂ_l in Homma ( 2012, pp. 72-87, pp. 111-122) in its inclusion
of HI;_, and EF?,_,. Second, this paper adds the Herfindahl index of each
financial good in the previous period and the static cost unneutral efficiency
in the previous period to the independent variables in Homma (2012, Egs.
(6.2.3.1.6a), (6.2.3.1.6b), (6.2.3.1.7a), (6.2.3.1.7b), and (6.2.3.2.3); pp. 73-87,
pp. 111-122). The specifications of the other components of the SDEHRR
and SDEHCR and their data creation are also mostly the same as in Homma
(2012, pp. 72-87, pp. 111-122).

Tables 6.1 to 6.9 show the results for the estimations of the modified
equations that add the Herfindahl index of each financial good in the previ-
ous period and the static cost unneutral efficiency in the previous period to
the independent variables in Homma (2012, Eqgs. (6.2.3.1.6a), (6.2.3.1.6b),
(6.2.3.1.7a), (6.2.3.1.7b), and (6.2.3.2.3); pp. 73-87, pp. 111-122).

<<Insert Table 6.1 about here>>
<<Insert Table 6.2 about here>>
<<Insert Table 6.3 about here>>
<<Insert Table 6.4 about here>>
<<Insert Table 6.5 about here>>
<<Insert Table 6.6 about here>>
<<Insert Table 6.7 about here>>
<<Insert Table 6.8 about here>>
<<Insert Table 6.9 about here>>
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Table 2.1. Theoretical Concepts Used in This Paper

Theoretical Concept

Source
(Homma (2018))

[1] Static Efficient Production Technology
Represented by ¢° (q,t,x,t,z?t, ):0
Given by Eq. (2.1.1.1)

Definition 1, pp. 6-9

[2] Static Frontier Variable Cost Function
Denoted by CSFV (p|t!q|t! it )
Given by Eq. (2.1.2)

Definition 2, pp. 9-10

[3] Static Actual Variable Cost Function
DenOted by CiSAV ( |SItE’p| t’q| t? |t’ )
Given by Eq. (2.1.3.1)

Definition 3, pp. 10-11

[4] Static Cost Efficiency
Denoted by EF}

Given by Eq. (2.1.4)

Definition 4, p. 12

[5] Dynamic Efficient Production Technology
Represented by ¢° (q,t,xlt,z?t,bl HI_,b-EFRS 7 ) 0
Given by Eq. (2.1.6.1)

Definition 5, pp. 14-17

[6] Dynamic Frontier Variable Cost Function
Denoted by CiDFV (pi,tiqi,ti |t’bl HItl'bl EF |tl’ )
Given by Eq. (2.1.7)

Definition 6, pp. 17-18

[7] Dynamic Actual Variable Cost Function
Denoted by CiDAV< |DtIE1p|t1q|t’ |t’bl HI b -EF |t 1 F )
Given by Eq. (2.1.8.1)

Definition 7, pp. 18-20

[8] Dynamic Cost Efficiency
Denoted by EF?

Given by Eq. (2.1.9)

Definition 8, p. 20

[9] Quasi-Short-Run Profit Based on Dynamic Frontier Cost
Denoted by 77> (th—uqi,t!Zi;ft)
Given by Egs. (2.2.1.1) and (2.2.1.2)

Definition 9, pp. 25-26

[10] Quasi-Short-Run Profit Based on Dynamic Actual Cost
DenOtEd by ”QSA( |DtIE’q|t l’Q|t’ It)
Given by Egs. (2.2.1.3) and (2.2.1.4)

Definition 10, pp. 26-28

[11] Dynamic-Uncertainty Behavior of Financial Firms pp. 28-31
Formulated as Egs. (2.2.2.1)-(2.2.2.5)
[12] Stochastic Euler Equations pp. 31-33

Expressed as Egs. (2.2.2.6) and (2.2.2.8)

[13] Risk Corrections
Expressed as Egs. (2.2.3.1)-(2.2.3.5)

Theorems 1 and 2 and
Corollaries 1 and 2,
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pp. 33-41

[14] Generalized User-Revenue Price on the Cost Frontier
GURF

Denoted by p;’j;
Defined as Eq. (2.2.3.6)

Definition 12, p. 41

[15] Generalized User-Revenue Price on the Actual Cost
GURA

Denoted by p;’j;
Defined as Eq. (2.2.3.7)

Definition 13, p. 41

[16] Classification of Financial Goods

Remarks 1 and 2,

Based on Egs. (2.2.3.9) and (2.2.3.10) pp. 43-44
[17] Discrepancy Between the SURP and the Dynamic | Remarks 4 and 5,
Marginal Variable Cost pp. 45-46

Expressed as Egs. (2.2.4.1) and (2.2.4.2)

[18] Extended Generalized-Lerner Index on the Cost
Frontier

Denoted by EGLIS

it

Defined as Eq. (2.2.4.3)

Definition 14, p. 46

[19] Extended Generalized-Lerner Index on the Actual Cost
Denoted by EGLIA

i,jt

Defined as Eq. (2.2.4.4)

Definition 15, pp. 46-47

[20] Equity Capital Effect on the EGLI
Derived as Proposition 2

Proposition 2, pp. 48-49

[21] Risk-Adjustment Effect on the EGLI
Derived as Proposition 3

Proposition 3, pp. 49-50

[22] Acceptance of the Efficient Structure Hypothesis
Defined as Definition 17

Definition 17, p. 59

[23] Mathematical Formulation of the Efficient Structure

Hypothesis
Expressed as Egs. (3.1.1) and (3.1.2)

Proposition 5, pp. 60-66

[24] Acceptance of the Quiet-Life Hypothesis
Defined as Definition 18

Definition 18, p. 68

[25] Mathematical Formulation of the Quiet-Life

Hypothesis
Expressed as Egs. (3.2.1) and (3.2.2)

Proposition 7, p. 69

[26] Relation between the Efficient Structure Hypothesis
and the EGLI on the Cost Frontier
Derived as Propositions 11 and 12

Propositions 11 and 12,
pp. 77-81

[27] Relation between the Quiet-Life Hypothesis and the
EGLI on the Cost Frontier
Derived as Propositions 13 and 14

Propositions 13 and 14,
pp. 81-84

[28] Intertemporal Reqular Linkages of Single-Period
Dynamic Cost Efficiencies

Defined as Definition 20

Derived as Propositions 15-18

Definition 20 and
Propositions 15-18,
pp. 85-89

[29] Intertemporal Reqular Linkages of Single-Period

Definition 21 and
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Optimal Planned Financial Goods
Defined as Definition 21
Derived as Propositions 19-22

Propositions 19-22,
pp. 89-92

[30] Intertemporal Regular Linkages of Single-Period

Herfindahl Indices
Defined as Definition 22
Derived as Propositions 23-26

Definition 22 and
Propositions 23-26,
pp. 93-96

[31] Intertemporal Regular Linkages of Single-Period

EGLIs on the Cost Frontier
Defined as Definition 23
Derived as Propositions 27-30

Definition 23 and
Propositions 27-30,
pp. 96-101
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Table 4.1.1 Estimation Results for the Static Variable Cost Function (1)

Parameter Estimate t-statistic p-value
ag -0.066216 -0.847734 0.397
aZ | -0.269549 -0.864420 0.387
aSZL’2 0.569746 4.58150 0.000
aZ , -7.74149 -8.97650 0.000
aSZL’ . -0.00430464 -6.00390 0.000
aSZL’5 -0.040755 -0.637239 0.524
aia -0.025460 -0.164186 0.870
aZ -0.184825 -6.57774 0.000
aZ, -0.152645 -5.69405 0.000
ag o -0.185363 -6.54275 0.000
aSZLVm -0.144301 -2.31177 0.021
aSZL'11 -0.170097 -4.84907 0.000
ag 1 0.301600 5.97710 0.000
aSZLV13 0.231513 5.07295 0.000
a,, -0.196390 -1.99072 0.047
aﬁ,u 0.050022 0.113568 0.910
a’, -0.806271 -5.27222 0.000
CHI 11.3197 8.70477 0.000
al , 0.00265785 3.16072 0.002
afL’S 0.060059 1.10198 0.270
afL’e -0.069343 -0.360588 0.718
al s -0.030694 -1.04792 0.295
afm -0.216558 -7.34459 0.000
afm 0.148570 1.26892 0.204
CHE -0.120933 -2.13107 0.033
CH -0.102698 -2.35385 0.019
afuz -0.041089 -0.510831 0.609
afus 0.332514 5.39133 0.000
App -0.179495 -2.88004 0.004

5o 18 2.53931 4.07347 0.000
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810 0.536633 0.740560 0.459
a5 20 0.0000612298 7.19731 0.000
LN -0.301328 -6.01961 0.000
CEA -0.031724 -0.335210 0.737
CEA -0.029689 -0.394256 0.693
alo 1 0.067141 1.00222 0.316
CHAgR -0.067862 -0.899974 0.368
an 0.599851 6.15920 0.000
aZ -4.55314 -6.00817 0.000
aZ ,, 0.830797 1.15776 0.247
aZ -0.0000421276 -4.02884 0.000
aZ ., -0.416352 -4.53007 0.000
aZ ., -0.292924 -3.18021 0.001
aZ ., -0.182645 -1.72082 0.085

ag -0.080789 -1.76039 0.078
as 0.242795 6.06297 0.000
as, 0.040737 1.57877 0.114
al 0.195341 6.79893 0.000
as, -0.053351 -1.76623 0.077
ali, -0.010958 -0.256818 0.797
aly -0.020409 -0.786811 0.431
as 1, 0.012762 0.281142 0.779
al., 0.099125 1.60407 0.109

a. 0.065713 2.02683 0.043
s, 0.173777 5.11559 0.000
s, -0.043241 -1.15954 0.246
g, -0.095425 -6.70009 0.000
ag 2 -0.058432 -4.70534 0.000
ag » 0.047192 2.27331 0.023
ag 1 0.046303 3.38425 0.001
ag 13 0.075740 4.23825 0.000

a, 0.021982 1.38715 0.165
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a5 -0.105241 -6.14359 0.000
aZ, -0.052196 -5.28714 0.000
a’,; -0.013175 -1.46948 0.142
aZ,, 0.042045 3.49502 0.000
s -0.048181 -2.74594 0.006
acy 0.00879126 1.89271 0.058
al, 0.00424175 1.41029 0.158
aéM 16 -0.00539907 -1.59224 0.111
aéM 2 0.00318783 1.13484 0.256
aéM 17 0.032313 3.18863 0.001
aéM o -0.015274 -2.60840 0.009
CE 0.021210 1.29105 0.197
aly . 0.00149218 0.826799 0.408
8y 1 -0.00812527 -3.06708 0.002
8y 1 -0.000794310 -0.188331 0.851
acp -0.026136 -2.49070 0.013
aéDﬂ 0.076220 5.57422 0.000
acp 1 0.045703 5.84057 0.000
a1 0.022314 1.74926 0.080

a, 0.465611 81.5003 0.000
i, -1.94639 -12.1201 0.000
a?, 0.130444 8.62043 0.000
a’, -0.328959 -8.48363 0.000
af . 0.0000500068 0.808888 0.419
a’, -0.036466 -10.7595 0.000
a’ -0.070779 -8.04448 0.000
a’ 0.078440 13.0867 0.000
af’ls 0.011781 3.73989 0.000
afm 0.00288033 1.09322 0.274
afls 0.020083 0.165699 0.868
al, 1.84008 175111 0.000
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[y
(2]

0.00000889181 10.7240 0.000
0.00762292 3.52892 0.000

0.00685699 4.00264 0.000

0.018494 10.6113 0.000

0.012728 6.46645 0.000

0.013168 6.58383 0.000

0.015125 8.11204 0.000

0.017726 9.28188 0.000

0.010353 5.40454 0.000

0.015665 7.95542 0.000

0.024792 13.3333 0.000

0.00201326 1.20784 0.227

0.014703 18.0732 0.000

-0.00908485 -9.46810 0.000

0.000000139326 2.78928 0.005

0.026286 14.4245 0.000

0.813718 16.3493 0.000

-0.100696 -18.1649 0.000

-0.072205 -4.83364 0.000

-0.0000848023 -4.00418 0.000

0.00913486 8.59836 0.000

-0.011343 -4.46500 0.000

-0.030135 -17.1420 0.000

0.000255168 0.339425 0.734

a -0.00762696 -9.77731 0.000
al, -0.310525 -7.40256 0.000
aZ,, 0.468809 12.7521 0.000
aZ,, 0.00000612644 23.3185 0.000
aZ,, -0.00285125 -4.61497 0.000
aZ, -0.00361315 -8.13486 0.000
aZ -0.00478219 -10.2834 0.000




aZ,, -0.00345988 -6.54999 0.000
aZ, -0.00526147 -9.83077 0.000
al, -0.00266363 5.43087 0.000
aZ, -0.00224179 -4.47863 0.000
aZ, 0.00244669 4.46577 0.000
a, -0.000530782 -0.949721 0.342
aZ, -0.00168423 -3.17051 0.002
aZ, 0.00250338 5.44716 0.000
aZ, -0.000271598 -1.13089 0.258
aZ,, 0.000422820 1.39083 0.164
a? -0.00000284155 -2.59662 0.009
a, 0.365819 40.9197 0.000
al,, 2.19861 8.63851 0.000
aZ, -0.099770 -4.26076 0.000
aZ, 0.587747 10.0519 0.000
aZ, 0.00000936843 0.097482 0.922
aZ, 0.047489 9.18499 0.000
aZ, 0.122139 8.99219 0.000
aZ,, -0.091344 -9.79160 0.000
al,. -0.018647 -3.80149 0.000
aZ,, 0.00336613 0.832583 0.405
aZ,, 0.288706 1.53502 0.125
aZ,, -3.35456 -19.6651 0.000
aZ,, -0.0000201896 -15.4290 0.000
aZ,, -0.00895662 -2.63364 0.008
aZ, -0.00697616 -2.55288 0.011
aZ,. -0.023930 -8.61416 0.000
al,, -0.016295 -5.25496 0.000
al, -0.015126 -4.74927 0.000
al,, -0.020857 -6.99234 0.000
aZ, -0.025350 -8.33185 0.000
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aZ,, -0.018678 -6.17605 0.000
aZ, -0.023898 -7.63861 0.000
aZ,, -0.036951 -12.4439 0.000
aZ,, -0.00572175 -2.13139 0.033
aZ,, -0.022663 -18.5470 0.000
aZ,, 0.013741 9.44380 0.000
b32, -0.052677 -1.09659 0.273
be2, -0.154689 -1.82196 0.068
b2 -0.182664 -2.64117 0.008
be2, 0.118259 1.28701 0.198
bR 0.109666 3.01781 0.003
b2 0.014144 0.408419 0.683
b2, 0.069564 3.19897 0.001
b 0.010098 0.592139 0.554
b2, -0.00639988 -2.05673 0.040
b2, -0.00300617 -0.319063 0.750
bee, 0.377046 2.47792 0.013
b2, -0.361557 -4.26442 0.000
bR, 0.016999 0.095417 0.924
bR 0.041256 0.591692 0.554
b -0.067180 -1.25383 0.210
b2, 0.015715 0.570930 0.568
b2 -0.059816 -2.97243 0.003
b2, 0.011488 1.98768 0.047
b2, -0.012947 -1.19133 0.234
b2, 0.042329 0.659968 0.509
beS 0.175921 1.84642 0.065
b2 -0.00174850 -0.050611 0.960
be2, 0.349253 8.72299 0.000
b2, -0.079620 -3.33704 0.001
b, 0.068621 3.71159 0.000
b2 -0.013299 -3.29676 0.001

DDCM
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b2, -0.00355730 -0.432579 0.665
o -0.102783 -0.436384 0.663
o -0.320626 -5.60770 0.000
aQ 0.177220 2.50363 0.012
o -0.137705 -3.69691 0.000
o 0.031098 1.16614 0.244
o 0.00982662 1.69188 0.091
o 0.027140 1.73579 0.083
bR -0.00282189 -0.997410 0.319
b -0.092455 -3.30815 0.001

b 0.127110 6.33939 0.000
bQ -0.00127490 -0.122089 0.903
bR, 0.000992523 1.21046 0.226
b 0.00772131 150413 0.111
b -0.280853 -8.34414 0.000
b2 0.018289 1.36173 0.173
bQ2 -0.021257 -2.24807 0.025
b2, 0.00664656 2.74394 0.006
b, 0.00436546 1.16566 0.244
hee, -0.038922 -4.51447 0.000
b 0.00260025 0.395380 0.693

be2,, 0.000232716 0.164240 0.870

be2, -0.012518 -3.25520 0.001
b 0.000195627 0.053260 0.958

bR, -0.00316116 -3.23898 0.001

b2, 0.00119278 0.565178 0.572

b2, 0.00112193 3.04675 0.002

be%, -0.00191958 -4.79606 0.000

b2, 0.00574286 4.29348 0.000
b 0.176916 178.466 0.000
bF -0.00697449 -24.1753 0.000
b -0.095456 -40.0888 0.000
b? 0.00513515 42.4851 0.000
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beP 0.00726881 14.9032 0.000
h? 0.088187 35.5484 0.000
bil -0.154093 %10 -0.112851 0.910
bk 0.179141x10°° 2.90810 0.004
b« 0.623060 <107 275212 0.006
b -0.00101838 -0.778451 0.436
b 0.00306635 9.69072 0.000
b, -0.00157121 -0.798586 0.425
b -0.047203 -27.3383 0.000
% -0.00680957 -12.0455 0.000
b%, 0.080677 30.7482 0.000
b, -0.00436649 -2.65623 0.008
b%, -0.00210325 -4.50320 0.000
b%, 0.00898148 357329 0.000

QP 0.030367 14.1981 0.000

P 0.013317 23.2963 0.000

o -0.061111 -19.0033 0.000
b -0.000485226 -0.601367 0.548
b 0.000889330 5.48431 0.000
b -0.000159417 -0.124105 0.901
b 0.00747509 11.4623 0.000
b -0.00136884 -5.63703 0.000
b -0.010254 -10.5445 0.000
b 0.00289726 6.30252 0.000
b 0.00185801 14.0623 0.000
b, -0.00643604 -9.12661 0.000
b -0.00217770 -4.70350 0.000
b2 -0.00230740 -15.9054 0.000
b2 0.00577636 8.18255 0.000
b -0.000514735 -5.78139 0.000
b 0.0000273818 1.30504 0.192
b?, 0.000775004 5.37457 0.000
b 0.00223646 20.2966 0.000
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bggK 0.0000397092 0.850256 0.395
bggv -0.00353084 -20.4632 0.000
b;?LTT -0.00186255 -0.472929 0.636
b‘L?LTT -0.024610 -4.55758 0.000
bggT 0.029609 5.82113 0.000
Q;T 0.023694 3.11970 0.002
bSQTT -0.00529425 -1.37377 0.170
bQT -0.012020 -4.55914 0.000
bgLTT 0.00332698 2.26682 0.023
bQT -0.00129790 -1.12819 0.259
bg“j” -0.000205179 -0.897953 0.369
bgcT;T -0.00149982 -2.44734 0.014
bfTT -0.00319700 -19.8305 0.000
b,ﬁ’l 0.00133996 18.9201 0.000
Q;T 0.00360776 14.4307 0.000
R-squared Variable Cost Function 0.990316
Share of Labor 0.502177
Share of Physical Capital 0.849422
Number of 4821
Observations
Order of MA for 3
the Error Term
Test for 1124.33
Overidentification [0.483]
[p-value]
Value Function 0.233216

Note: 1. Tables 4.1.1 and 4.1.2 show the results for the simultaneous GMM estimation of
the static variable cost function in Eq. (3.1.1.2.1a) with the static cost share
equations in Eq. (3.1.1.2.2). Table 4.1.1 shows the estimates of the parameters
other than the coefficients of the individual bank dummies in Eq. (3.1.1.2.1Db),
while Table 4.1.2 shows the estimates of these coefficients.

2. The details of Eq. (3.1.1.2.1c) are as follows:

Q _ 13 7z Q
(ZSLit)_aSL+Zh 1aSLh'Zhit1

G Lth) aLL+zaLLh Zhlt’
he{2-6,10-17}

(z
DD(ZD ) aDD+ZaDDh Ztht’
(z

QD

he{9 12,1316,18-21}

z
arp TDlt) 8rp + a‘TD,h 'Zh,i,t '
he{12,1317,18,20,22}
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Q — z Q
as (ZS,i,t) =as + Zas,h "L
he{7,9-1316,23}

ac (Zg,i,t) =ac + Zaéh 3

he{12,13}
Q _ z Q
Ao, (ZCL,i,t) =dag + ZaCL,h it
he{12,13,21,24}
Q _ z Q
a‘A(ZA,i,t) =a,t ZaA,h "Lt
he{7,12,13,16,23,25)

Q — z Q
Acm (ZCM ,i,t) =dcy t Zacm h o Znit
he{7,9-13,16,17,21}

acp (ZgD,i,t) =8cp t ZaéD,h ’ Zi?,i,t '

he{12,13,21}
a,(2)=a,+ Y, zi, fe{LKV],

he{2-18,20-27}

where z,?vi,t (h=1,...,27) are the short-term prime rate (h =1), the capital ratio of

borrower firms (h=2), the loan loss provision rate (h=3), the loan per case
(h=4), the proportion of loans for small and medium firms (h =5), the Herfindahl
index of loan proportions classified by industry (h =6), the regional dummy in the
Tohoku area, which takes a value of unity if the bank concerned operates in the
Tohoku area (h=7), the regional dummy in the Kinki area (h=8), the regional
dummy in the Chugoku area (h=9), the regional dummy in the Sikoku area
(h=10), the regional dummy in the Kyusyu area (h =11), the bank dummy in the
second-tier regional banks, which takes a value of unity if the bank concerned is
the member bank of the Second Association of Regional Banks (h =12), the bank
dummy in the large banks, which takes a value of unity if the total financial asset
of the bank concerned is larger than that of the average bank (h=13), the long-
term prime rate (h=14), the proportion of loans secured by real estate (h=15),
the regional dummy in the Kanto area (h=16), the regional dummy in the Sanin
area (h=17), the yield on government bonds (h =18), the postal savings interest
rate of ordinary savings (h=19), the TOPIX (h =20), the regional dummy in the
Hokuriku area (h =21), the postal savings interest rate of postal savings certificates
(h =22), the regional dummy in the Hokkaido area (h = 23), the regional dummy
in the Koshinetsu area (h =24), the regional dummy in the Tokai area (h=25),
the proportion of loans for real estate business (h =26, and the proportion of loans
without collateral and without warranty (h =27).

. The conditional heteroskedasticity of the error term is explicitly controlled.
Furthermore, autocorrelation is corrected when it is found. When including the
moving average of the error term in the estimate of the covariance matrix of the
orthogonality conditions, we use Bartlett’s spectral density kernel proposed by
Newey and West (1987) in order to guarantee that the estimate of the covariance
matrix is a positive definite matrix.

. The endogeneity of some variables is taken into account by using different
instrumental variables for each equation. For these instrumental variables, the
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5.

6.

following variables are used: the individual bank dummies, the products of these
dummies and the normalized time trend, the products of these dummies and its
square, the products of these dummies and its cube, and the logarithms of the
financial goods in the previous period and the factor prices in the current period for
all equations, the endogenous quality variables in the previous period, and the
exogenous quality variables in the current period for all static cost share equations,
the products of these quality variables and the logarithms of the factor prices in the
current period, and the products of regional dummies and their logarithms for the
static variable cost function and each static cost share equation, the products of the
logarithms of the financial goods in the previous period and their quality variables,
the products of the logarithms of their financial goods and the regional dummies,
the products of two logarithms of their financial goods, the products of the
logarithms of their financial goods and factor prices, the products of the logarithms
of their financial goods and the normalized time trend, the products of two
logarithms of their factor prices, the products of the logarithms of their factor prices
and the normalized time trend, and other control dummies for the static variable
cost function.

The estimates of parameters related to the current goods price ( p ;) are calculated

from the condition of linear homogeneity with respect to factor prices.

The number of the samples that violate the concavity conditions for factor prices is
2456 out of 4821 (the number of all samples), meaning that these samples account
for 51 percent of all the samples. How to decrease these samples is a task for the
future.
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Table 4.1.2 Estimation Results for the Static Variable Cost Function (2): a, (rt*)

Parameter | Estimate | t-statistic | p-value
Yachiyo Bank (The present Kiraboshi Bank) (i=1)
a, 9.96356 202.231 0.000
a; -0.00526458 -0.641420 0.521
- 0.00143251 3.41901 0.001
Hokkaido Bank (i=2)
a, 10.2639 300.331 0.000
ayr -0.023094 -5.64369 0.000
;- 0.0000684312 0.383869 0.701
- 0.0000555944 5.49672 0.000
Aomori Bank (i=3)
a, 10.0791 415.996 0.000
Ay -0.00677500 -1.96167 0.050
Agrr -0.000614175 -4.37060 0.000
- 0.0000162395 2.37089 0.018
Seiwa Bank (i=4)
Seiwa Bank and Michinoku Bank (i=5)
a, 9.91569 329.970 0.000
agr -0.027141 -6.60947 0.000
Agrr -0.000212129 -1.43204 0.152
Asrrr 0.0000775778 6.89049 0.000
Akita Bank (i=6)
a, 10.1444 326.317 0.000
Agr -0.000418649 -0.103401 0.918
Agrr -0.000674003 -4.58082 0.000
Agrrr 0.00000514880 0.676109 0.499
Ugo Bank (i=7)
a, 9.35105 134.709 0.000
a,r -0.010133 -1.67859 0.093
Hokuto Bank (i=8)
ag 9.90237 225.845 0.000
Agr -0.048300 -7.14359 0.000
Agrr 0.00108252 4.05583 0.000
Shonai Bank (i=9)
a, 9.28031 143.113 0.000
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Agr -0.012355 -3.03993 0.002
Agrr 0.000286994 1.67645 0.094
Agrrr 0.0000381170 442171 0.000
Yamagata Bank (i=10)
ay, 9.91825 280.717 0.000
A7 -0.00149482 -0.401233 0.688
- -0.000190834 -1.40554 0.160
- 0.0000116254 1.77826 0.075
Bank of Iwate (i=11)
a;; 10.0801 278.542 0.000
A, 0.00435416 1.15036 0.250
77 -0.000312264 -2.25953 0.024
I -0.00000186823 -0.277954 0.781
Tohoku Bank (i=12)
a, 9.11257 124.747 0.000
CI. -0.010671 -2.37998 0.017
- 0.000168102 1.17084 0.242
Y- -0.0000152320 -1.75595 0.079
77 Bank (i=13)
Ay, 10.7706 326.236 0.000
7 -0.00806930 -1.87545 0.061
- -0.000449692 -3.07443 0.002
Qysrrr 0.0000239369 3.80545 0.000
Toho Bank (i=14)
ay, 10.3505 538.990 0.000
ayr -0.00869740 -2.19536 0.028
- -0.000393887 -2.61222 0.009
Ayt 0.0000570794 7.03506 0.000
Gunma Bank (i=15)
a5 10.7691 243.020 0.000
Qyer 0.022400 5.20881 0.000
- 0.000270677 1.70652 0.088
Qyrrr 0.0000233087 2.86079 0.004
Ashikaga Bank (i=16)
Ay 10.9161 196.942 0.000
Ayt 0.010469 2.37439 0.018
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- -0.000187543 -1.09260 0.275
Y- 0.0000312545 3.26138 0.001
Joyo Bank (i=17)
a,; 11.1271 173.504 0.000
& 0.012650 2.85317 0.004
- -0.000128485 -0.827923 0.408
Y- 0.0000265568 3.26030 0.001
Kanto Bank (i=18)
Ay 9.34024 150.700 0.000
Qg7 0.00613546 0.989867 0.322
Qg7 0.000117794 0.304641 0.761
Kanto Tsukuba Bank (i=19)
Ay, 9.65756 177.532 0.000
Tsukuba Bank (i=20)
Ay 10.3460 158.147 0.000
Musashino Bank (i=21)
a,, 10.1565 438.097 0.000
Ay 0.035989 6.79220 0.000
- -0.0000824707 -0.501102 0.616
s - 0.00000974839 0.943228 0.346
Chiba Bank (i=22)
a,, 11.2785 145.856 0.000
Ayor 0.015245 2.66202 0.008
- 0.0000291784 0.176063 0.860
- 0.0000679844 7.80967 0.000
Chiba Kogyo Bank (i=23)
Ay, 9.88517 344.061 0.000
gt 0.010790 2.61614 0.009
- -0.000707411 -3.81199 0.000
 P— 0.0000491459 4.39731 0.000
Tokyo Tomin Bank (i=24)
a,, 9.99108 289.428 0.000
Ayt 0.00616984 1.24124 0.215
- -0.0000682049 -0.288087 0.773
 y— 0.0000387549 3.30618 0.001
Bank of Yokohama (i=25)
Ay 11.6151 127.009 0.000
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Qe 0.012902 2.12209 0.034
s - 0.000382616 2.37212 0.018
 P— 0.0000503604 5.22541 0.000
Daishi Bank (i=26)
Ay 10.3742 348.457 0.000
I -0.00166379 -0.474368 0.635
s - 0.000171813 1.28771 0.198
2 P— 0.0000276352 3.66290 0.000
Hokuetsu Bank (i=27)
a,; 9.89886 264.611 0.000
s - 0.00278647 0.788458 0.430
- -0.000126946 -0.800725 0.423
s — 0.0000107735 1.42239 0.155
Yamanashi Chuo Bank (i=28)
Ay 10.1344 422.296 0.000
Qygr 0.012869 3.15840 0.002
- -0.000334718 -2.16852 0.030
s — -0.0000121351 -1.54791 0.122
Hachijuni Bank (i=29)
Ay 10.7595 252.920 0.000
Qg7 -0.00727303 -1.91840 0.055
s - -0.000297248 -2.01387 0.044
- P— 0.0000402860 4.44528 0.000
Hokuriku Bank (i=30)
g, 10.5263 143.262 0.000
Az07 -0.00920207 -1.68922 0.091
Ago77 0.000525455 3.16151 0.002
; — -0.00000749293 -0.511165 0.609
Bank of Toyama (i=31)
ay, 9.23041 36.5521 0.000
Ay 0.020247 3.20969 0.001
- 0.00103077 3.80877 0.000
 — -0.000130089 -8.00408 0.000
Hokkoku Bank (i=32)
a,, 10.3230 341.655 0.000
Qo1 0.013243 2.39827 0.016
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Agprr -0.000152975 -0.877905 0.380
s T— -0.0000619405 -4.45098 0.000
Fukui Bank (i=33)
Ay 10.0873 247.822 0.000
- -0.00653242 -1.25283 0.210
Qga7r 0.000181907 1.06025 0.289
s T— -0.00000624911 -0.573875 0.566
Shizuoka Bank (i=34)
ay, 10.9199 205.303 0.000
Aayr -0.00586314 -1.45634 0.145
Qgyrr -0.0000344612 -0.221118 0.825
P 0.0000100770 1.43746 0.151
Suruga Bank (i=35)
Ay 10.1807 414.012 0.000
- -0.010665 -2.31073 0.021
- 0.000126616 0.766524 0.443
s — 0.00000602080 0.595744 0.551
Shimizu Bank (i=36)
Ay 9.54964 213.870 0.000
s - -0.00184323 -0.470252 0.638
Age7r 0.000286358 1.76582 0.077
s — -0.0000143954 -1.88753 0.059
Ogaki Kyoritsu Bank (i=37)
Ay, 10.2861 385.051 0.000
Ag77 0.010154 2.65258 0.008
s — -0.0000260522 -0.164877 0.869
; P— 0.00000418993 0.577019 0.564
Juroku Bank (i=38)
Ay 10.3335 345.948 0.000
Qg7 -0.00275882 -0.659027 0.510
Qggrr 0.000319827 2.18210 0.029
- P— 0.0000326021 3.91673 0.000
Juroku Bank (merged with the Gifu Bank) (i=39)
Ay 10.5240 141.510 0.000
Mie Bank (i=40)
a,, 9.56148 202.084 0.000
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Q407 0.00581544 1.45733 0.145
 pp— 0.000375145 2.34967 0.019
2 pp— 0.00000646261 0.796256 0.426
Hyakugo Bank (i=41)
A, 10.3398 333.267 0.000
Ayt 0.00439978 1.29989 0.194
Q77 -0.000194852 -1.40638 0.160
2 p— 0.00000342139 0.570437 0.568
Shiga Bank (i=42)
a,, 10.4890 395.894 0.000
Aot -0.00269146 -0.788310 0.431
- -0.000344738 -2.49619 0.013
s p— 0.00000767547 1.17749 0.239
Bank of Kyoto (i=43
A, 10.5778 334.682 0.000
Qa7 0.00364627 0.879037 0.379
s p— 0.000215228 1.39929 0.162
s jp— 0.0000314315 4.19094 0.000
Osaka Bank (i=44)
A, 10.0912 331.693 0.000
A1 -0.020746 -3.72658 0.000
Ayt -0.00241199 -4.43708 0.000
Kinki Osaka Bank (The present Kansai Mirai Bank) (i=45)
Ays 10.4574 186.799 0.000
Senshu Bank (i=46)
Qg 9.66587 242.372 0.000
Qa7 -0.010690 -2.06436 0.039
s pp— -0.000315415 -0.881549 0.378
s jp— 0.0000393240 1.83265 0.067
Ikeda Bank (i=47)
a,; 9.78865 239.840 0.000
- -0.012711 -2.42818 0.015
s p— 0.000107359 0.326884 0.744
s p— 0.000117638 5.61050 0.000
Senshu Ikeda Bank (i=48)
A 10.4094 142.342 0.000

Nanto Bank (i=49)
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Ay 10.5634 321.457 0.000
Q407 0.000471875 0.123150 0.902
Q977 -0.000664754 -4.63510 0.000
 Jp— 0.0000197522 2.75212 0.006
Kiyo Bank (i=50)
ag, 10.3483 368.980 0.000
Agor -0.014476 -3.66198 0.000
- -0.000653906 -2.31665 0.021
 F— 0.0000436642 2.86375 0.004
Kiyo Bank (merged with the Wakayama Bank) (i=51)
a, 10.2435 147.233 0.000
s 0.00440866 0.854849 0.393
Tajima Bank (i=52)
a, 9.24107 129.848 0.000
Aot -0.013889 -3.04316 0.002
- -0.000352411 -2.21163 0.027
 F— 0.0000203722 2.17741 0.029
Tottori Bank (i=53)
g, 9.32165 93.8781 0.000
sy -0.014056 -2.11962 0.034
Asqr -0.0000189014 -0.110325 0.912
P 0.0000136014 1.39555 0.163
San-in Godo Bank (i=54)
a, 10.4368 136.141 0.000
g7 0.021511 2.74500 0.006
San-in Godo Bank (merged with the Fuso Bank) (i=55)
A 10.5511 295.338 0.000
Qe -0.010091 -1.62727 0.104
- -0.000155228 -0.601575 0.547
Chugoku Bank (i=56)
agg 10.8218 235.435 0.000
567 0.010787 1.67104 0.095
Aggrr 0.000176573 0.974332 0.330
- 0.00000452775 0.457556 0.647
Hiroshima Bank (i=57)
ag; 11.0004 202.245 0.000
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- -0.00598330 -1.21250 0.225
- -0.000271204 -1.61317 0.107
 — 0.0000443713 5.00351 0.000
Yamaguchi Bank (i=58)
Agg 10.6812 262.657 0.000
sgr -0.000996227 -0.222755 0.824
Qsgrr -0.000968242 -6.17165 0.000
— -0.00000764299 -1.08138 0.280
Awa Bank (i=59)
Asg 10.0312 344.075 0.000
Asgr 0.00817748 1.60981 0.107
sgrr -0.000549759 -3.56651 0.000
 P— 0.00000486336 0.662852 0.507
Hyakujushi Bank (i=60)
g, 10.3664 185.397 0.000
Agor 0.00632375 1.35467 0.176
Agyrr -0.000340232 -2.08701 0.037
 P— 0.0000226105 3.28932 0.001
lyo Bank (i=61)
ag, 10.7317 150.583 0.000
At 0.035215 5.14959 0.000
lyo Bank (merged with the Toho Sogo Bank) (i=62)
g, 10.5670 227.494 0.000
Aot 0.00998014 1.64672 0.100
Qg 0.000342760 1.14066 0.254
Shikoku Bank (i=63)
Ags 10.2484 242.971 0.000
Agar -0.00662037 -1.53985 0.124
Agarr -0.000857181 -4.86744 0.000
 — 0.0000187273 2.63661 0.008
Bank of Fukuoka (i=64)
g, 11.0497 209.133 0.000
Agur -0.00287703 -0.530933 0.595
Qg1 0.000323958 1.91542 0.055
P 0.0000552470 5.18730 0.000

Chikuho Bank (i=65)
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Ags 8.78222 93.6991 0.000
Agst -0.00636566 -1.35697 0.175
Qs 0.000229416 1.20602 0.228
- 0.0000256164 2.68817 0.007
Bank of Saga (i=66)
Agg 9.91589 316.201 0.000
Agst 0.012478 3.35850 0.001
Qgsrr -0.000521322 -3.63127 0.000
 P— -0.0000111058 -1.56002 0.119
Eighteenth Bank (i=67)
ag; 10.1390 467.224 0.000
- 0.00953107 2.45685 0.014
- -0.000528268 -3.70273 0.000
P— -0.0000116874 -1.48891 0.137
Shinwa Bank (i=68)
Agg 10.0656 326.216 0.000
Agqr 0.00579403 1.96650 0.049
Qggrr -0.000127453 -0.583978 0.559
Shinwa Bank (merged with the Kyushu Bank) (i=69)
Ao 10.6242 111.364 0.000
Aggr -0.040513 -5.47911 0.000
Higo Bank (i=70)
s, 10.4435 423.340 0.000
. 0.00493275 1.43524 0.151
- -0.000742493 -5.40757 0.000
 — 0.0000379835 5.11772 0.000
Oita Bank (i=71)
a;, 10.1984 392.554 0.000
;- 0.00167925 0.392501 0.695
- -0.000405866 -2.81469 0.005
;- 0.0000155418 2.45672 0.014
Miyazaki Bank (i=72)
a,, 9.89597 335.755 0.000
. 0.018335 4.78862 0.000
- 0.0000443408 0.327367 0.743
s - 0.00000396133 0.551187 0.582
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Kagoshima Bank (i=73)

s 10.3913 570.916 0.000
- 0.015139 3.94751 0.000
- -0.000447673 -3.33858 0.001
- 0.00000402849 0.544676 0.586
Bank of Ryukyu (i=74)
a, 10.0001 257.856 0.000
. -0.00368722 -0.874712 0.382
- -0.000153921 -0.960313 0.337
- 0.0000126903 1.16999 0.242
Bank of Okinawa (i=75)
Ay 9.99371 231.352 0.000
- -0.00888146 -1.95980 0.050
- -0.000647925 -3.48505 0.000
- 0.0000384202 3.36165 0.001
North Pacific Bank (i=76)
Az 10.1041 331.123 0.000
. -0.00360604 -0.652236 0.514
Qg 0.00155431 6.74039 0.000
North Pacific Bank (merged with the Sapporo Bank) (i=77)
a,, 10.3498 109.966 0.000
Sapporo Bank (i=78)
Az 10.0600 184.042 0.000
gy -0.019564 -4.87904 0.000
Asgrr 0.000932762 3.27419 0.001
Syokusan Bank (i=79)
g 9.76159 155.137 0.000
- -0.000440781 -0.096006 0.924
- 0.000473356 2.17013 0.030
 — -0.0000533327 -3.96579 0.000
Kirayaka Bank (i=80)
3, 9.92591 72.2948 0.000
gyt 0.000680363 0.098746 0.921
Kita-Nippon Bank (i=81)
ag, 9.90978 199.346 0.000
CY -0.00504479 -1.31624 0.188
Qg1 0.000108487 0.669819 0.503
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T— -0.0000179112 -2.11353 0.035
Tokuyo City Bank (i=82)
as, 9.70460 161.851 0.000
gyt -0.033728 -4.24887 0.000
Qg1 -0.000396054 -0.942183 0.346
Sendai Bank (i=83)
Ags 9.87530 146.046 0.000
Qgsr -0.00554786 -1.15550 0.248
Qgarr 0.000134769 0.843942 0.399
— -0.00000754950 -0.786261 0.432
Fukushima Bank (i=84)
a, 9.83917 150.374 0.000
gyt -0.00163059 -0.370129 0.711
Qg1 0.000102617 0.700076 0.484
 Fp— -0.0000487945 -4.54398 0.000
Daito Bank (i=85)
Ags 9.81792 144.861 0.000
Qg 0.00120231 0.290542 0.771
Qgstr 0.000187500 1.17590 0.240
Qgsrrr -0.0000333552 -3.90386 0.000
Towa Bank (i=86)
g 10.0849 202.538 0.000
- 0.028617 6.11904 0.000
Agsrr 0.000188287 1.14735 0.251
T -0.0000455242 -4.94098 0.000
Tochigi Bank (i=87)
ag; 9.97226 218.535 0.000
Qg 0.049030 9.12079 0.000
- 0.000668018 4.21726 0.000
 — -0.0000722820 -7.65368 0.000
Keiyo Bank (i=88)
EY 10.2205 263.407 0.000
Aggr 0.055369 10.4022 0.000
Aggrr 0.000883275 5.39435 0.000
- -0.0000454090 -4.70808 0.000

Taiheiyo Bank (i=89)
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g, 9.18937 74.3790 0.000
Agor 0.011617 0.756947 0.449
Agorr 0.00170087 2.36619 0.018
Higashi-Nippon Bank (i=90)
g, 9.88478 220.270 0.000
Aggr 0.022507 4.66099 0.000
Qgy7r 0.000896737 6.47999 0.000
 Fp— -0.0000208161 -2.20326 0.028
Tokyo Sowa Bank (i=91)
ay, 10.0222 183.861 0.000
gy -0.015996 -1.54792 0.122
- -0.000674657 -1.20412 0.229
Heiwa Sogo Bank (i=92)
ay, 9.49042 77.6749 0.000
Agor -0.043973 -5.11889 0.000
Kanagawa Bank (i=93)
Ags 9.13177 85.7680 0.000
Agar 0.011799 1.82173 0.068
Agarr 0.00159038 7.92463 0.000
Qgarrr -0.0000621539 -4.56854 0.000
Niigata Chuo Bank (i=94)
ay, 9.88959 169.546 0.000
gyt 0.00368490 0.493320 0.622
Agy7r 0.00143485 3.23099 0.001
Taiko Bank (i=95)
Ags 9.92329 205.161 0.000
Agst 0.019069 4.78684 0.000
Qgs7r 0.000716804 4.97780 0.000
- -0.0000630038 -9.01175 0.000
Nagano Bank (i=96)
Agg 9.91173 169.887 0.000
Agg7 0.00784727 1.65252 0.098
Q77 0.000586500 4.00860 0.000
- -0.0000455544 -4.60057 0.000
First Bank of Toyama (i=97)
ay, 10.0461 71.7448 0.000
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Ag77 0.025741 4.87551 0.000
Agr7r 0.00124973 7.34815 0.000
Y— -0.000107098 -7.22238 0.000
Fukuho Bank (i=98)
Agg 10.0393 47.6936 0.000
Aggr 0.023619 3.91413 0.000
Qggrr 0.00306729 9.46052 0.000
F— -0.000174671 -7.81274 0.000
Shizuokachuo Bank (i=99)
Agq 9.64032 130.602 0.000
Agor 0.00898142 1.76451 0.078
Agorr 0.000851604 4.96866 0.000
 J— -0.0000459006 -5.18109 0.000
Gifu Bank (i=100)
Q00 9.88303 175.871 0.000
Q007 -0.00511517 -1.17830 0.239
Q0077 0.000974493 5.37174 0.000
Y- -0.0000122192 -1.28347 0.199
Aichi Bank (i=101)
A, 10.1631 338.647 0.000
CH. 0.020001 4.41202 0.000
Y- 0.000325918 2.25157 0.024
- -0.0000569028 -6.16291 0.000
Bank of Nagoya (i=102)
0, 10.1938 373.250 0.000
Q007 0.017233 4.15855 0.000
Q01 0.000428935 2.66422 0.008
Y- -0.0000549937 -6.95481 0.000
Chukyo Bank (i=103)
C 10.1002 286.574 0.000
CY. 0.00313506 0.719568 0.472
CH- 0.000619554 3.99448 0.000
Y- -0.0000366565 -3.86930 0.000
Daisan Bank (i=104)
&g 10.0903 291.128 0.000
Q047 0.021481 5.96458 0.000
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- 0.000700584 5.21163 0.000
Y- -0.0000571111 -8.32583 0.000
Biwako Bank (i=105
Q05 9.88752 229.391 0.000
Q057 -0.017124 -3.08318 0.002
- 0.000168095 0.736386 0.461
Q577 0.00000412672 0.260741 0.794
Bank of Kinki (i=106)
Q06 10.2619 296.860 0.000
Q067 0.011192 1.97739 0.048
CH—- 0.00106479 3.20549 0.001
Fukutoku Bank (i=107)
g7 10.1143 226.046 0.000
077 -0.000474788 -0.076059 0.939
Y- 0.000750189 1.69991 0.089
Kansai Bank (i=108)
Q08 9.79007 193.746 0.000
Q087 0.00209442 0.368368 0.713
- 0.00107047 3.15547 0.002
Kansai Urban Banking Corporation (i=109
A0 10.2551 119.961 0.000
Kansai Urban Banking Corporation (merged with the Biwako Bank) (The present
Kansai Mirai Bank) (i=110)
10 10.5638 83.7337 0.000
Taisho Bank (i=111)
a, 9.42416 101.179 0.000
T -0.017012 -2.88060 0.004
- 0.000868151 3.58824 0.000
Y- -0.0000260359 -1.93423 0.053
Hanwa Bank (i=112)
a1, 9.81509 79.7291 0.000
157 0.042966 1.61715 0.106
Y- 0.00390389 3.34153 0.001
Hyogo Bank (i=113)
W 10.0268 125.192 0.000
@17 -0.032541 -2.83821 0.005
Y- -0.000852189 -1.70400 0.088
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Hanshin Bank (i=114)

& 9.81398 183.465 0.000
147 -0.012265 -2.24527 0.025
&, 1417 0.000168531 0.451050 0.652
Minato Bank (i=115)
A5 10.4789 229.738 0.000
Q157 0.00619389 1.46048 0.144
Shimane Bank (i=116)
A6 9.63967 74.0679 0.000
a167 0.00558909 0.951576 0.341
Q4617 0.000612666 3.72660 0.000
- -0.0000514937 -4.87939 0.000
Tomato Bank (i=117
a,, 9.57497 97.5141 0.000
77 0.010181 1.69908 0.089
Y- 0.000656489 4.01955 0.000
- -0.0000206194 -2.70271 0.007
Setouchi Bank (i=118)
Qg 9.56212 98.7659 0.000
Qg7 -0.00163219 -0.314733 0.753
- -0.0000280986 -0.095911 0.924
Hiroshima Sogo Bank (i=119)
Q10 10.0173 227.925 0.000
107 0.00180266 0.314999 0.753
1917 0.000253906 0.806180 0.420
Momiji Bank (i=120
A0 10.8520 124.843 0.000
a007 -0.044505 -5.64458 0.000
Saikyo Bank (i=121)
a,, 9.50856 97.0302 0.000
Y 0.00343636 0.638929 0.523
- 0.000543294 3.81056 0.000
- -0.00000379310 -0.553427 0.580
Tokushima Bank (i=122)
I 9.78316 141.728 0.000
507 0.014187 3.03985 0.002
Y- 0.000366487 2.34673 0.019
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- -0.0000452914 -6.10453 0.000
Kagawa Bank (i=123)
CI 9.85519 187.915 0.000
CY. 0.021015 4.25854 0.000
Qe 0.000385525 2.08900 0.037
- -0.0000452764 -5.46875 0.000
Ehime Bank (i=124)
A 9.94308 224.602 0.000
Q47 0.024104 5.01461 0.000
07t 0.000487590 3.11686 0.002
Y- -0.0000438233 -4.28760 0.000
Bank of Kochi (i=125)
Qs 9.94921 168.396 0.000
- 0.00291811 0.655472 0.512
Qs 0.000268273 1.64087 0.101
- -0.0000337452 -4.81918 0.000
Nishi-Nippon Sogo Bank (i=126)
A6 10.1874 113.610 0.000
Nishi-Nippon Bank (i=127)
A, 10.4123 236.858 0.000
577 0.021429 3.93949 0.000
Nishi-Nippon City Bank and Nishi-Nippon City Bank (merged with the Bank of
Nagasaki) (i=128)
I 10.9142 235.467 0.000
087 0.00962173 1.44825 0.148
Nishi-Nippon City Bank (merged with the Bank of Nagasaki) (i=129)
Fukuoka City Bank (i=130)
Q30 10.1555 248.762 0.000
Q307 0.018879 4.17090 0.000
Q501 0.000424681 1.91481 0.056
Fukuoka Chuo Bank (i=131)
CY 9.35418 118.468 0.000
Y. 0.019595 3.57494 0.000
Y- 0.000529085 3.43116 0.001
Y- -0.0000576376 -5.62777 0.000
Saga Kyoei Bank (i=132)
9.35202 96.2482 0.000

a132
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357 0.025531 4.25879 0.000
Y- 0.000601105 2.77724 0.005
- -0.0000712108 -5.52676 0.000
Bank of Nagasaki (i=133)
Q5 9.39579 112.866 0.000
57 0.00241395 0.423334 0.672
Qy5arr 0.000506807 1.87218 0.061
- 0.0000143088 0.949654 0.342
Kyushu Bank (i=134
A3 9.68836 180.318 0.000
Qa7 0.00642706 1.49084 0.136
a4t 0.00102195 3.90928 0.000
Kumamoto Bank (i=135)
Q35 9.29435 157.664 0.000
Q357 -0.015559 -2.10012 0.036
Kumamoto Family Bank (i=136)
&5 9.97818 209.743 0.000
Q367 -0.00968011 -1.40377 0.160
Q567 0.000362224 1.15493 0.248
Higo Family Bank (i=137)
a4 9.45640 102.695 0.000
Q377 -0.036065 -4.36749 0.000
Howa Bank (i=138)
Qa8 9.56718 136.919 0.000
,3a7 0.00501801 1.10728 0.268
Qs 0.000315751 2.01206 0.044
J— -0.0000436851 -5.71389 0.000
Miyazaki Taiyo Bank (i=139)
Qa0 9.58731 139.722 0.000
307 0.016132 3.63707 0.000
Y- 0.000211603 1.40300 0.161
- -0.0000450162 -6.45652 0.000
Minami-Nippon Bank (i=140)
A0 9.76313 153.673 0.000
Q407 -0.000266590 -0.063495 0.949
Ay0rr 0.000450267 3.23225 0.001
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- -0.0000390770 -4.85325 0.000
Okinawa Kaiho Bank (i=141)
a,, 9.97439 139.362 0.000
I 0.00679863 1.42446 0.154
A1y 0.000590125 3.53971 0.000
Y- -0.0000282400 -2.96290 0.003
Tokyo Star Bank (i=142)
A4 8.95411 55.4897 0.000
A7 0.113633 10.1578 0.000
Saitama Resona Bank (i=143)
a3 10.1490 55.9763 0.000
CH. 0.101606 8.70392 0.000

Note: 1. Tables 4.1.1 and 4.1.2 show the results for the simultaneous GMM estimation of
the static variable cost function in Eq. (3.1.1.2.1a) with the static cost share
equations in Eq. (3.1.1.2.2). Table 4.1.1 shows the estimates of the parameters
other than the coefficients of the individual bank dummies in Eq. (3.1.1.2.1b),
while Table 4.1.2 shows the estimates of these coefficients.

2. When new banks emerge due to consolidation, we treat the new banks and their
predecessors as different entities.

3. The Seiwa Bank (i=4) is added to the Michinoku Bank (i=5) because of a lack
of samples. For the same reason, the Nishi-Nippon City Bank (merged with the
Bank of Nagasaki) (i=129) is added to the Nishi-Nippon City Bank (i=128).

130



Table 4.1.3 Estimation Results for Eq. (3.2.1.1) Composing Eq. (3.1.1.1.2)
Parameter | Estimate t-statistic p-value

Yachiyo Bank (The present Kiraboshi Bank) (i=1)

e -4.93732 -25.6274 0.000

alE -0.050225 -0.262947 0.793

Chol 0.00363439 1.75336 0.080
Hokkaido Bank (i=2)

St -4.88481 -178.061 0.000

ad 0.00174160 5.26168 0.000

st -0.084438 -2.21671 0.027

ade -0.00123427 -4.45172 0.000
Aomori Bank (i=3)

St -5.18092 -121.245 0.000

adt 0.00234208 3.47614 0.001

Stz 0.277261 4.73168 0.000

adET 0.000513646 1.53952 0.124
Seiwa Bank (i=4)
Seiwa Bank and Michinoku Bank (i=5)

St -5.04266 -33.7888 0.000

adt 0.00255266 1.48617 0.137

Sk 0.039988 0.211743 0.832

aSem -0.00158002 -1.88806 0.059
Akita Bank (i=6)

2’ -5.26284 -117.526 0.000

Sz 0.00530056 4.80132 0.000

Stz 0.315959 6.28696 0.000

St 0.000636156 2.43000 0.015
Ugo Bank (i=7)

St -5.10157 -5064.24 0.000

aSET -0.00191738 -20.5754 0.000
Hokuto Bank (i=8)

aSE -4.95620 -336.577 0.000

aStz -0.038230 -2.46039 0.014

St -0.00670421 -21.4518 0.000
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Shonai Bank (i=9)

ag’lE -4.96056 -273.902 0.000
ags','iﬁ -0.00435192 -4.05401 0.000
ags,IIE,ZS -0.137101 -8.24794 0.000
ader 0.000577073 2.53503 0.011
Yamagata Bank (i=10)
aIS(;EK -5.07372 -239.039 0.000
adez, 0.00186817 2.61415 0.009
af(;E}fS 0.089540 3.13017 0.002
af(;E}g 0.000369696 3.52198 0.000
Bank of Iwate (i=11)
ase -5.10831 -243.447 0.000
af‘l'EKZ4 0.0000738387 0.148294 0.882
af»llEKZS 0.231747 8.32337 0.000
alslliT 0.00120297 6.18557 0.000
Tohoku Bank (i=12)
ade -5.00981 -105.271 0.000
a:l_SZIEKZ4 -0.00622415 -4.72887 0.000
Chan -0.085993 -1.90691 0.057
alSZ'Eg -0.00203147 -16.4533 0.000
77 Bank (i=13)
allt -5.06378 -271.530 0.000
alsstKZ4 -0.0000344723 -0.090035 0.928
af;izs 0.370486 14.2746 0.000
af;E}(T 0.000147232 1.35526 0.175
Toho Bank (i=14)
afJEK -5.05191 -95.6778 0.000
af’f@ 0.000945060 0.564819 0.572
Chyn 0.186203 3.55611 0.000
ad 0.00177660 5.19534 0.000
Gunma Bank (i=15)
afleK -4.88986 -31.9933 0.000
af;% -0.00218012 -1.63672 0.102
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alsleKzs 0.168534 0.825569 0.409

ade! 0.00568192 4.19599 0.000
Ashikaga Bank (i=16)

afGIEK -4.89125 -356.869 0.000

asz, 0.000372618 2.47295 0.013

af;EKZS 0.122984 6.72304 0.000

angKT 0.00356660 24.1753 0.000
Joyo Bank (i=17)

al’S;EK -4.89937 -429.664 0.000

a187'EKZ4 0.000647105 5.14853 0.000

af;EKZS 0.223717 13.4872 0.000

ayy 0.00327375 41.4366 0.000
Kanto Bank (i=18)

ase -5.12876 -194.627 0.000

aféizs 0.040542 1.29852 0.194

ans 0.00130635 6.84991 0.000
Kanto Tsukuba Bank (i=19)

afg'EK -5.03394 -7882.33 0.000
Tsukuba Bank (i=20)

asE -4.91284 -7154.54 0.000
Musashino Bank (i=21)

aZSiFK -5.02452 -460.106 0.000

aZSLEKZA -0.00121910 -5.84179 0.000

agizls 0.129892 7.89537 0.000

as 0.00761750 137.164 0.000
Chiba Bank (i=22)

aZS;’EK -4.48924 -58.1432 0.000

sz, -0.00275428 -1.60016 0.110

azsé,Ef,s -0.262312 -2.99926 0.003

aZS;E}I 0.00966515 9.83616 0.000
Chiba Kogyo Bank (i=23)

aZSSIFK -5.32015 -67.1865 0.000

asez, -0.000728051 -0.736831 0.461

133




a283|,EKZ,5 0.398765 4.47645 0.000
cR) 0.00290968 10.2529 0.000
Tokyo Tomin Bank (i=24)
aZSAFK -4.94367 -181.177 0.000
e, -0.00167023 -2.01372 0.044
agfés 0.012214 0.358257 0.720
aZSjE,I 0.00377661 9.07298 0.000
Bank of Yokohama (i=25)
azséfK -4.41654 -90.4982 0.000
agEI)I,EKZA -0.00117391 -2.07637 0.038
aZSE')]E}fYS -0.303008 -5.01443 0.000
a;EKT 0.00971857 10.6164 0.000
Daishi Bank (i=26)
Ay -4.96258 -204.264 0.000
aZSéVEKZA 0.000519381 2.50813 0.012
an s 0.089411 2.63581 0.008
aZSéE,I 0.00132415 9.75464 0.000
Hokuetsu Bank (i=27)
a -5.08279 -515.953 0.000
ag’f@ 0.00000961415 0.025993 0.979
a;ﬁfﬁ 0.114135 7.71020 0.000
ag;ﬁz 0.00133335 11.1684 0.000
Yamanashi Chuo Bank (i=28)
aZSéFK -5.16849 -194.008 0.000
aggﬁ@ 0.00102607 1.58189 0.114
A s 0.288595 9.48957 0.000
A 0.00210152 9.93730 0.000
Hachijuni Bank (i=29)
Ay -4.94373 -156.056 0.000
azsgyE}fA 0.00148590 7.11963 0.000
a;]EKZ’S 0.138794 3.03867 0.002
aZSéE}I 0.000779171 4.01649 0.000

Hokuriku Bank (i=30)
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aSE -4.68839 -106.261 0.000
asez, -0.00150984 -6.85665 0.000
a;')’Eés -0.198590 -3.21351 0.001
a3s(')EKT -0.00177386 -13.4234 0.000
Bank of Toyama (i=31)
agllfK -4.43406 -16.7920 0.000
35?1',%,4 -0.00843701 -1.29915 0.194
Sz, -0.692830 -2.48386 0.013
ad! -0.00452331 -2.57834 0.010
Hokkoku Bank (i=32)
asE -4.83121 -96.4661 0.000
agszl,EKZ,4 -0.00225577 -3.94208 0.000
allz, -0.058239 -0.827333 0.408
agz'EKT -0.000316127 -0.807731 0.419
Fukui Bank (i=33)
aSe -4.96406 -308.642 0.000
ag;’EKZA -0.00120320 -4.27810 0.000
a§3|E|<Zs 0.053073 241277 0.016
aSS\JgEKT -0.00121272 -12.5477 0.000
Shizuoka Bank (i=34)
aiﬁ( -4.86712 -173.131 0.000
astz, -0.000643831 -3.11824 0.002
asez, 0.123927 2.92594 0.003
aBSL:EKT -0.000703954 -3.66170 0.000
Suruga Bank (i=35)
aSSIFK -4.94320 -318.526 0.000
asz, -0.0000522042 -0.354740 0.723
aleZ 0.012354 0.655943 0.512
aBS;EKT -0.00170966 -9.68281 0.000
Shimizu éank (i=36)
ase -4.84714 -152.852 0.000
agéﬁ(zA -0.00105805 -3.63070 0.000
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agsé,EKz,s -0.233973 -6.73545 0.000
as -0.000267508 -1.17995 0.238
Ogaki Kyoritsu Bank (i=37)
ag;FK -4.97564 -331.567 0.000
adez, -0.00140770 -5.51242 0.000
a§y'ﬁf5 0.105505 5.31050 0.000
agS;EII 0.00234492 24.2217 0.000
Juroku Bank (i=38)
a;ls’EK -4.86849 -823.316 0.000
agé’EKZA 0.000171222 3.39141 0.001
a%EKZYS -0.047311 -6.64805 0.000
a;'sEKT 0.00110338 28.9521 0.000
Juroku Bank (merged with the Gifu Bank) (i=39)
aSE -4.87495 -5720.37 0.000
Mie Bank (i=40)
aj{lﬁ( -4.97658 -93.7047 0.000
af(l)‘E}fA -0.000690571 -1.51464 0.130
afc'),EKZ,s -0.084302 -1.30918 0.190
as 0.00206521 10.2718 0.000
Hyakugo Bank (i=41)
aﬂ’EK -5.04508 -258.499 0.000
aiz, 0.000436116 1.30836 0.191
aﬂﬁfs 0.189334 8.31486 0.000
aiEKT 0.000907093 6.62865 0.000
Shiga Bank (i=42)
ase -5.05639 -446.274 0.000
aff@ -0.0000244721 -0.060476 0.952
affég, 0.231598 12.4691 0.000
asy -0.000315971 -3.62480 0.000
Bank of Kyoto (i=43
afalFK -4.71056 -174.510 0.000
Ch -0.00183608 -3.49954 0.000
afs',EKz,s -0.149172 -5.05995 0.000
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ag-! 0.00285823 16.8228 0.000
Osaka Bank (i=44)

aﬂ,EK -4.94160 -36.2694 0.000

Ay -0.00803496 -0.053530 0.957

A 0.00374704 1.62588 0.104
Kinki Osaka Bank (The present Kansai Mirai Bank) (i=45)

ag- -4.87780 -3056.58 0.000
Senshu Bank (i=46)

A -5.16440 -128.937 0.000

ans, 0.00174044 7.75145 0.000

A s 0.127128 2.71398 0.007

A, -0.000169997 -0.331925 0.740
Ikeda Bank (i=47)

age -5.30940 -144.437 0.000

agz, 0.00419259 5.97379 0.000

ans, 0.272323 7.41945 0.000

ag! -0.000120290 -0.275523 0.783
Senshu Ikeda Bank (i=48)

asnn -4.90036 -12657.7 0.000
Nanto Bank (i=49)

an -5.38113 -113.036 0.000

an=s, 0.00279401 3.92501 0.000

A 0.672232 11.5501 0.000

as 0.000918933 5.63550 0.000
Kiyo Bank (i=50)

asc -5.24673 -87.2705 0.000

age, 0.00415229 9.95468 0.000

asz, 0.382088 4.89417 0.000

age! -0.00108153 -2.10744 0.035
Kiyo Bank (merged with the Wakayama Bank) (i=51)

ast -4.91841 -881.483 0.000

ag 0.000186769 0.543739 0.587

Tajima Bank (i=52)
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st -5.32552 -156.110 0.000
adez, -0.000830016 -1.41566 0.157
adez 0.252958 6.55722 0.000
aggﬁz -0.00119758 -7.71408 0.000
Tottori Bank (i=53)
alt -5.14339 -1099.02 0.000
a§3',E,’<Z,4 -0.000567634 -3.94994 0.000
astz 0.064155 11.4892 0.000
ads -0.00154005 -53.2374 0.000
San-in Godo Bank (i=54)
aSE -4.89367 -5122.47 0.000
all 0.00411158 47.9819 0.000
San-in Godo Bank (merged with the Fuso Bank) (i=55)
S -4.97275 -338.856 0.000
alz, 0.168511 7.91559 0.000
ad™ -0.00276944 -17.9516 0.000
Chugoku Bank (i=56)
ad -4.86325 -176.548 0.000
alz, -0.000195160 -0.706145 0.480
adez, 0.088414 2.62430 0.009
agéE: 0.00266828 46.5388 0.000
Hiroshima{ Bank (i=57)
aSE -4.92469 -113.840 0.000
adez, 0.00169817 7.04620 0.000
aé'ﬁfs 0.168290 2.85535 0.004
agy 0.000771483 2.66156 0.008
Yamaguchi Bank (i=58)
alt -5.15016 -177.748 0.000
aSSEIS,EI’(ZA 0.00247625 4.09653 0.000
adez 0.382942 6.45026 0.000
as -0.000508237 -1.45129 0.147
Awa Bank (i=59)
aSE -5.33234 -128.492 0.000
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s, 0.00158277 3.75653 0.000

assé,Ef,s 0.407271 7.45273 0.000

a;EKT -0.000762477 -2.21159 0.027
Hyakujushi Bank (i=60)

agx -5.11794 -346.333 0.000

ad?, 0.000988108 6.32878 0.000

ad?, 0.279167 12.7741 0.000

CR) 0.00152290 14.8303 0.000
lyo Bank (i=61)

agl'FK -4.83380 -4586.38 0.000

aGSJEKT 0.00697251 88.1775 0.000
lyo Bank (merged with the Toho Sogo Bank) (i=62)

agz"EK -4.90116 -453.212 0.000

ad, 0.054254 4.09334 0.000

al 0.00292494 62.3738 0.000
Shikoku Bank (i=63)

agéFK -5.33974 -109.725 0.000

R 0.000382051 0.171457 0.864

s, 0.518287 6.77278 0.000

aes?')E}I -0.000271312 -0.958357 0.338
Bank of Fukuoka (i=64)

agk -4.38900 -53.2284 0.000

R -0.00193163 -2.09623 0.036

as®, -0.526873 -4.74790 0.000

agﬁ 0.00512066 6.83662 0.000
Chikuho éank (i=65

agf')ﬁ( -5.17569 -1047.61 0.000
Bank of Saga (i=66)

aGSG'FK -5.34142 -119.561 0.000

ad?, 0.00557186 6.63584 0.000

ad?, 0.366739 5.27387 0.000

ag -0.000586158 -2.48876 0.013

Eighteenth Bank (i=67)
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ag;FK -5.24681 -285.186 0.000
gy 4 0.000916678 2.83447 0.005
ag;ﬁ(z’&_) 0.385286 15.2412 0.000
age! 0.000882670 8.54529 0.000
Shinwa Ba’mk (i=68)
aggFK -4.95890 -212.779 0.000
ag’;ﬁfs 0.00210911 0.073447 0.941
agéEKT 0.00204652 27.0210 0.000
Shinwa Bank (merged with the Kyushu Bank) (i=69)
agg'FK -4.83110 -967.716 0.000
ag -0.00928298 -22.9239 0.000
Higo Banl; (i=70)
a;S(;FK -5.19746 -87.1211 0.000
a%ﬁf A -0.00190508 -1.35524 0.175
a%YEKZYS 0.474914 5.22538 0.000
chgll 0.00303061 8.41390 0.000
Oita Bank (i=71)
afl'FK -5.12831 -108.497 0.000
A a -0.000709095 -1.58231 0.114
a;‘f}is 0.282818 4.04933 0.000
a 0.00149497 4.87721 0.000
Miyazaki éank (i=72)
a752'FK -5.10505 -269.342 0.000
afz'ﬁf A 0.000119685 0.644302 0.519
a;°’2"EKZ’5 0.147968 5.86161 0.000
A 0.00407020 87.7542 0.000
Kagoshima Bank (i=73)
af;FK -4.62379 -235.874 0.000
Ay -0.00151965 -5.92004 0.000
a753'yEKZy5 -0.400875 -15.8287 0.000
a%EKT 0.00310438 59.0417 0.000
Bank of Ryukyu (i=74)
aifK -5.04079 -705.404 0.000

140




RS -0.000759475 -4.28272 0.000

A s 0.081372 10.8593 0.000

A 0.0000827615 0.835197 0.404
Bank of Okinawa (i=75)

CR -5.26930 -224.783 0.000

cR 0.000172731 0.421246 0.674

Ay s 0.306629 12.0955 0.000

A 0.000347772 1.99191 0.046
North Pacific Bank (i=76)

Ak -4.65949 -88.7502 0.000

A s -0.356901 -5.16325 0.000

an -0.00502272 -10.8924 0.000
North Pacific Bank (merged with the Sapporo Bank) (i=77)

Ay -4.90999 -2879.59 0.000
Sapporo Bank (i=78)

A5 -5.27381 -122.906 0.000

Ak s 0.389600 7.05991 0.000

cEg) -0.00586792 -18.0632 0.000
Syokusan Bank (i=79)

A -5.48895 -110.970 0.000

Ak 4 0.020338 7.47336 0.000

Ay 5 0.387666 9.68809 0.000

cEg -0.00396296 -11.9700 0.000
Kirayaka Bank (i=80)

Ao x -4.98790 -830.058 0.000

ch) -0.000124148 -0.346057 0.729
Kita-Nippon Bank (i=81)

gk -4.92789 -116.500 0.000

A1 4 -0.00288626 -6.65664 0.000

A s -0.034666 -0.731868 0.464

iy -0.00186673 -5.83552 0.000
Tokuyo City Bank (i=82)

gy« -5.02453 -641.233 0.000
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adz, -0.00113819 -0.121146 0.904
ael -0.00467629 -175.340 0.000
Sendai Bank (i=83)
ad® -5.01054 -411.422 0.000
adez, -0.00271844 -5.91934 0.000
ajez 0.048541 3.51346 0.000
ag -0.00100987 -7.58214 0.000
Fukushima Bank (i=84)
ash -4.83818 -89.3062 0.000
astz, -0.00750091 -8.24169 0.000
asez, -0.118998 -1.96151 0.050
ag -0.00328537 -15.4018 0.000
Daito Bank (i=85)
aSE -5.02780 -135.594 0.000
asez, -0.00392130 -3.71809 0.000
Ch 0.077951 1.99006 0.047
am -0.00112130 -5.64242 0.000
Towa Bank (i=86)
ase -5.15279 -52.1890 0.000
asez, 0.00464570 4.58962 0.000
asez, 0.170614 1.60009 0.110
ass 0.00212398 11.4855 0.000
Tochigi Bank (i=87)
ade -5.31330 -42.5074 0.000
asez, 0.00273637 3.65999 0.000
Agr e s 0.355111 2.58947 0.010
age 0.00778852 6.86862 0.000
Keiyo Bank (i=88)
ase -4.84677 -34.8566 0.000
asz, -0.000992361 -2.07641 0.038
asez, -0.055790 -0.352170 0.725
ag 0.00963801 23.0406 0.000

Taiheiyo Bank (i=89)
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Ago -4.91197 -153.466 0.000
A s -0.244990 -7.72826 0.000
ch) -0.00201461 -4.94215 0.000
Higashi-Nippon Bank (i=90)
gk -4.95327 -62.1308 0.000
e 0.00212811 3.06459 0.002
A s -0.074186 -0.903557 0.366
Ao 0.00353475 6.17645 0.000
Tokyo Sowa Bank (i=91)
ag -5.04064 -216.035 0.000
g s 0.084253 3.27340 0.001
Ay -0.00119355 -5.77409 0.000
Heiwa Sogo Bank (i=92)
gy -5.09207 -2618.79 0.000
Ao -0.00953798 -74.3976 0.000
Kanagawa Bank (i=93)
agrx -5.66424 -17.4226 0.000
Ao 4 0.00101256 0.346697 0.729
aghe s 0.585016 1.72598 0.084
Qg 0.000348310 0.305391 0.760
Niigata Chuo Bank (i=94)
a;'LEK -4.74159 -94.4147 0.000
Qo s -0.270947 -5.12075 0.000
) -0.00228200 -4.99777 0.000
Taiko Bank (i=95)
g -4.97656 -108.542 0.000
Ao 4 -0.00375613 -2.00713 0.045
Ao s 0.056128 1.49065 0.136
Ao 0.00107962 3.16610 0.002
Nagano Bank (i=96)
agnx -5.10698 -83.1373 0.000
Agn s 0.00343657 1.81761 0.069
N 0.108919 1.61393 0.107
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el -0.000434224 -1.20101 0.230
First Bank of Toyama (i=97)
agy -5.15961 -34.9134 0.000
gy x4 0.00639663 2.37612 0.017
g7 0.183279 1.32457 0.185
agrx -0.000995785 -2.05705 0.040
Fukuho Bank (i=98)
as -2.03988 -4.50010 0.000
Ry -0.033561 -6.50192 0.000
Agpc 5 -2.84203 -5.03389 0.000
chyll -0.00581105 -2.72724 0.006
Shizuokachuo Bank (i=99)
Ago x -5.78630 -21.8284 0.000
asez, 0.00000505135 0.00623312 0.995
gk s 0.862151 2.90873 0.004
Ao -0.00113030 -1.36253 0.173
Gifu Bank (i=100)
Aok -5.05543 ~142.856 0.000
A s 0.013028 7.85581 0.000
B0k s -0.056828 -1.57975 0.114
agey -0.00583452 -11.4450 0.000
Aichi Bank (i=101)
B0 -4.45907 -41.0678 0.000
anes , -0.00546066 -4.61967 0.000
Bork s -0.452817 -3.77935 0.000
an 0.00359028 8.03536 0.000
Bank of Nagoya (i=102)
CH -5.08897 -154.724 0.000
o 0.000768839 0.819428 0.413
ook s 0.181252 4.15330 0.000
agey 0.000335667 0.566301 0.571
Chukyo Bank (i=103)
g5 ¢ -4.91357 262.3845 0.000
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ays 0.000908434 1.02569 0.305

af(;sEi 5 -0.040890 -0.416589 0.677

aser -0.00135626 -3.51350 0.000
Daisan Bank (i=104)

an, -4.99344 -86.2918 0.000

af(;fi 4 0.00190627 2.92946 0.003

af(;fi 5 0.042473 0.649968 0.516

an 0.00117529 3.67918 0.000
Biwako Bank (i=105

ayE, -4.91863 -776.668 0.000

afO'SEi 4 -0.000556601 -11.7772 0.000

af(;gi 5 -0.068569 -9.47951 0.000

aner -0.00243296 -36.5452 0.000
Bank of Kinki (i=106)

ane, -4.73933 -63.3179 0.000

af(;gi 5 -0.206966 -2.52669 0.012

ane, 0.00000998423 0.013728 0.989
Fukutoku Bank (i=107)

ans, -5.09025 -243.346 0.000

af(;fi 5 0.163823 6.59186 0.000

ans -0.00330201 -11.6064 0.000
Kansai Bank (i=108)

asE, -4.61491 -128.075 0.000

af(;gi 5 -0.427574 -10.9115 0.000

aner 0.000167014 0.589230 0.556
Kansai Urban Banking Corporation (i=109

ane -4.91900 -6227.20 0.000
Kansai Urban Banking Corporation (merged with the Biwako Bank) (The present
Kansai Mirai Bank) (i=110)

ay -4.86956 -4264.58 .000
Taisho Bank (i=111)

ait -4.70868 -71.1447 0.000

afl'fi 4 0.000655466 0.443144 0.658
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A s -0.400698 -4.72440 0.000

alEr -0.00439855 -4.69167 0.000
Hanwa Bank (i=112)

R -5.07287 -94.6302 0.000

i 0.024703 0.332462 0.740

2l -0.00652994 -5.83214 0.000
Hyogo Bank (i=113)

af’l'sK -4.92661 -698.058 0.000

55 -0.032818 -4.14951 0.000

asEr -0.00217683 -19.7469 0.000
Hanshin Bank (i=114)

i -5.11090 -128.321 0.000

RIS 0.119656 2.63368 0.008

2l -0.00324893 -11.4475 0.000
Minato Bank (i=115)

i -4.86375 -4673.13 0.000

asEr 0.000216053 151168 0.131
Shimane Bank (i=116)

R -4.99782 -28.5943 0.000

afl'gzm 0.000708648 0.153746 0.878

Aok s -0.034380 -0.226749 0.821

a¥eT -0.00169213 -8.53103 0.000
Tomato Bank (i=117

A7k -5.06796 -146.960 0000

ale -0.00203722 -2.29443 0.022

2l 0.055987 1.58740 0.112

s 0.00223463 491713 0.000
Setouchi Bank (i=118)

1.k -5.04297 -447515 0.000

Aok s -0.011969 -0.960963 0.337

aﬂi 0.000372991 3.95707 0.000
Hiroshima Sogo Bank (i=119)

Ay -5.00960 -222.174 0.000
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Al s 0.052948 2.03409 0.042

aen 0.000426580 2.28194 0.022
Momiji Bank (i=120

ane . -4.78880 -886.414 0.000

Gl -0.00989187 -25.3974 0.000
Saikyo Bank (i=121)

an . -5.09004 -242.209 0.000

CRAT 0.000980187 0.847004 0.397

ancs . 0.031479 1.72099 0.085

ancy 0.000859794 5.33775 0.000
Tokushima Bank (i=122)

a . -5.18017 -98.7422 0.000

ane 0.00469427 7.06397 0.000

ans 0.143158 2.43889 0.015

an . 0.0000797746 0.401450 0.688
Kagawa Bank (i=123)

ane, -5.06207 -65.4660 0.000

R 0.00390977 3.81126 0.000

Ay 0.030763 0.372454 0.710

aner 0.00132305 3.55590 0.000
Ehime Bank (i=124)

Ak -5.03990 -54.6826 0.000

A s -0.00155715 -1.44916 0.147

anc 0.101131 1.07431 0.283

an . 0.00319731 5.61100 0.000
Bank of Kochi (i=125)

ane -5.16579 -88.5752 0.000

ancs -0.000828060 -0.664432 0.506

anes . 0.233885 4.18227 0.000

aney -0.000104760 -0.483253 0.629
Nishi-Nippon Sogo Bank (i=126)

SIE -4.94195 -6382.16 0.000

a’.l.26,K

Nishi-Nippon Bank (i=127)
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SIE

a’lZ?,K

-4.88853

-21067.1

0.000

SIET

a’.l.27,K

0.00528089

77.9180

0.000

Nishi-Nippon City Bank and Nishi-Nippon City Bank (merged with the Bank of

Nagasaki) (i=128)

ane -4.75655 -3038.41 0.000

afz'gL -0.000765308 -7.06615 0.000
Nishi-Nippon City Bank (merged with the Bank of Nagasaki) (i=129)
Fukuoka City Bank (i=130)

afgng -5.26059 -87.1291 0.000

afs'gi 5 0.402658 5.45252 0.000

af3'§TK 0.00113254 2.11742 0.034
Fukuoka Chuo Bank (i=131)

CHA -5.48251 -32.4109 0.000

CRAT 0.00130512 0.587325 0.557

afgfi 5 0.422436 2.32505 0.020

afg'ﬂ( 0.00102879 1.58333 0.113
Saga Kyoei Bank (i=132)

afs'fK -4.77326 -51.6234 0.000

af;gi 4 0.00897713 2.90113 0.004

afS'ZEZK 5 -0.430909 -3.88563 0.000

Chi) -0.000675184 -1.00751 0.314
Bank of Nagasaki (i=133)

afg'gK -5.02596 -106.921 0.000

CRA 0.00219866 3.00681 0.003

af,é!gEf( 5 -0.079392 -1.40660 0.160

afgi 0.00152455 12.1374 0.000
Kyushu Bank (i=134

Cho -4.70733 -54.7232 0.000

af;fi 5 -0.364794 -3.70979 0.000

afg'fTK -0.00132244 -3.07269 0.002
Kumamoto Bank (i=135)

ase -5.11364 -4508.68 0.000

5,K
afngK -0.00304944 -38.1191 0.000

Kumamoto Family Bank (i=136)
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ane . -5.01987 -597.290 0.000

A 0.051920 5.64746 0.000

Ak -0.000964663 -33.7528 0.000
Higo Family Bank (i=137)

Cha -5.08471 -2106.50 0.000

an -0.00710085 -44.8870 0.000
Howa Bank (i=138)

ane, -5.15090 -297.945 0.000

ans -0.00108080 -1.01301 0.311

A o 0.129207 7.73701 0.000

aner -0.000811916 -1.89945 0.058
Miyazaki Taiyo Bank (i=139)

afengK -5.20353 -30.1128 0.000

R 0.00675987 4.47132 0.000

A s 0.113894 0.614742 0.539

Ak 0.000324090 0.416500 0.677
Minami-Nippon Bank (i=140)

aﬂgK -5.19450 -132.474 0.000

ases -0.000157803 -0.143672 0.886

I 0.217106 5.62048 0.000

Ak -0.00231805 -6.96259 0.000
Okinawa Kaiho Bank (i=141)

as, -4.81513 -249.337 0.000

a s, 0.000778777 0.412765 0.680

A s -0.170840 -5.06792 0.000

asy 0.000107813 1.28524 0.199
Tokyo Star Bank (i=142)

aﬂfK -5.17289 -500.454 0.000

ase 0.021868 33.6807 0.000
Saitama Resona Bank (i=143)

ae -4.94619 -832.228 0.000

aser 0.020283 67.7364 0.000

Number of 4821

149




Observations

Order of MA for 5
the Error Term

Test for 638.969
Overidentification [0.300]
[p-value]
Value Function 0.132539

Note: 1. Tables 4.1.3 to 4.1.5 show the results for the GMM estimations of Egs. (3.2.1.1)

4.

to (3.2.1.3) composing Eq. (3.1.1.1.2), respectively.

2. The details of Eq. (3.1.1.2.4c) are as follows:

SIE SIEZ SIEZ

als:f (Zg,i,tvz-t*) =&k txka- Zé?,i,t + s Z?,i,t +ais,:ET : Tt*’ i=2,3,5,6,9-17, 21-38,

40-43, 46, 47, 49, 50, 52, 53, 56-60, 63, 64, 66, 67, 70-75, 79, 81, 83-88, 90, 93,
95-105, 111, 116, 117, 121-125, 131-133, 138-141,

SIE SIEZ

a%c (22,077) =a% +a%s -2, +aj -7, 1=1, 8, 18, 44, 55, 62, 68, 76, 78, 82,
89, 91, 94, 106-108, 112-114, 118, 119, 130, 134, 136,

a’ (22,7 ) =a% +a% -7, i=7, 51, 54, 61, 69, 80, 92, 115, 120, 127, 128,
135, 137, 142, 143,

a’ (22,7 ) =a5E , =19, 20, 39, 45, 48, 65, 77, 109, 110, 126,

where zj’;iyt, zé’;m, and 7, are respectively the loan per case, the proportion of
loans for small and medium firms, and the normalized time trend.

. This estimation takes into account the conditional heteroskedasticity and

autocorrelation of the error terms. For instrumental variables, the following
variables are used: the individual bank dummies, the products of these dummies
and the normalized time trend, the products of these dummies and the estimate of
the static cost share of the current goods in the previous period, the products of
these dummies and some endogenous quality variables (i.e., the loan per case and
the proportion of loans for small and medium firms) in the previous period, the
products of these dummies and the estimate of the static cost share of the physical
capital in the previous period, the products of these dummies, the normalized time
trend, and this estimate, and the products of these dummies, these endogenous
quality variables, and this estimate.

When new banks emerge due to consolidation, we treat the new banks and their
predecessors as different entities.

5. The Seiwa Bank (i=4) is added to the Michinoku Bank (i=5) because of a lack of

samples. For the same reason, the Nishi-Nippon City Bank (merged with the Bank
of Nagasaki) (i=129) is added to the Nishi-Nippon City Bank (i=128).
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Table 4.1.4 Estimation Results for Eq. (3.2.1.2) Composing Eq. (3.1.1.1.2)
Parameter | Estimate t-statistic p-value
Yachiyo Bank (The present Kiraboshi Bank) (i=1)
SE -4.93978 -12.8458 0.000
bSIEz -0.045248 -0.118100 0.906
pSIET 0.00301594 0.711232 0.477
Hokkaido Bank (i=2)
bSE -4.88363 -98.3813 0.000
bSIE2 0.00158105 2.52188 0.012
bSIE2 -0.082207 -1.29465 0.195
bZS,ILET -0.00121226 -2.57881 0.010
Aomori Bank (i=3)
bSIE -5.17215 -81.7112 0.000
bSiEz 0.00197577 1.61288 0.107
bSIE2 0.272886 3.08514 0.002
b 0.000408521 0.810684 0.418
Seiwa Bank (i=4)
Seiwa Bank and Michinoku Bank (i=5)
SIE -5.06295 -19.7024 0.000
bJIE2 0.00293402 1.08127 0.280
bSiEz 0.062718 0.186523 0.852
bSIET -0.00130438 -0.938522 0.348
Akita Bank (i=6)
b -5.27009 -66.1060 0.000
b2 0.00490325 3.64927 0.000
bJIEz 0.331875 3.67470 0.000
b 0.000977495 2.47032 0.013
Ugo Bank (i=7)
SIE -5.10011 -1800.76 0.000
bSIET -0.00175017 -5.52669 0.000
Hokuto Bank (i=8)
SIE -4.93086 -250.754 0.000
bSIEz -0.066093 -2.96955 0.003
boET -0.00717184 -23.1431 0.000

151




Shonai Bank (i=9)

b;'LE -4.97116 -154.973 0.000
ng’ILE’i -0.00364245 -2.01591 0.044
b2 -0.130749 -4.14487 0.000
ngylLET 0.000362296 0.831050 0.406
Yamagata Bank (i=10)
%'EL -5.09451 -137.668 0.000
b2, 0.00140475 1.25194 0.211
blsolELZ5 0.127927 2.42935 0.015
blso',ELT 0.000442421 2.39131 0.017
Bank of Iwate (i=11)
SlIEL -5.13077 -164.539 0.000
blslli 0.000413909 0.677818 0.498
Sll’Efs 0.261036 6.15489 0.000
b= 0.00123714 4.09255 0.000
Tohoku Bank (i=12)
SZIEL -5.05493 -91.3842 0.000
bfz'ELZ4 -0.00472766 -2.40551 0.016
bSEZ, -0.049573 -0.851279 0.395
bls;iT -0.00212636 -7.08526 0.000
77 Bank (i=13)
S;EL -5.07115 -156.840 0.000
bfg'ELﬂ 0.000143034 0.264429 0.791
bf;ﬁ 0.378898 8.30540 0.000
bls?,l,IIE_T 0.000112824 0.752452 0.452
Toho Bank (i=14)
i'EL -5.04419 -76.1420 0.000
b&'i 0.000391804 0.148315 0.882
bi2 0.184911 2.69234 0.007
bﬂ'f 0.00194681 2.66056 0.008
Gunma Bank (i=15)
" -4.38347 -12.4208 0.000
pSIEZ -0.00547481 -2.33585 0.019

15,L,4
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bfs'ELZs -0.484007 -1.03951 0.299
bf;f 0.010217 3.37660 0.001
Ashikaga Bank (i=16)
o -4.88010 -278.491 0.000
bie, 0.000872873 2.64534 0.008
blsgi{S 0.094981 4.72538 0.000
blsgiT 0.00363015 17.1974 0.000
Joyo Bank (i=17)
S7IEL -4.89227 -266.259 0.000
bf;i% y 0.000551510 2.94639 0.003
bls;ifs 0.214702 7.31689 0.000
bls;iT 0.00341717 22.8289 0.000
Kanto Bank (i=18)
SSIEL -5.12069 -91.1785 0.000
bfs'ELZs 0.030007 0.452714 0.651
bfg',ELT 0.00133460 2.83542 0.005
Kanto Tsukuba Bank (i=19)
%IEL -5.03423 -4825.42 0.000
Tsukuba Bank (i=20)
bféi -4.91285 -4106.41 0.000
Musashino Bank (i=21)
bzsllEL -5.01049 -219.609 0.000
b, -0.00130618 -3.58924 0.000
bZSIIELZS 0.114580 3.73224 0.000
bZSl'FLT 0.00763753 73.4856 0.000
Chiba Bank (i=22)
bZSZ'FL -4.48725 -26.3529 0.000
bZSZIELZ4 -0.000695771 -0.331433 0.740
bZSZIELZS -0.325486 -1.64083 0.101
bZSZIELT 0.00991409 4.34297 0.000
Chiba Kogyo Bank (i=23)
bZSB'fL -5.30885 -62.3169 0.000
pSIEZ -0.000276851 -0.117354 0.907
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bSiez, 0.376901 3.45913 0.001
b3ET 0.00278485 3.88405 0.000
Tokyo Tomin Bank (i=24)
bst® -4.94685 -111.524 0.000
b2, -0.00187632 -1.84527 0.065
b3z, 0.020780 0.472067 0.637
pSIET 0.00389782 8.71642 0.000
Bank of Y’okohama 1=25)
bse -4.43545 -58.5900 0.000
bsleLZ4 -0.0000295599 -0.068022 0.946
bSEZ -0.309536 -2.77866 0.005
b3eT 0.00992558 5.68530 0.000
Daishi Bank (i=26)
b;';,EL -4.97301 -123.873 0.000
b, 0.000741915 2.14639 0.032
bslEz, 0.100598 1.79837 0.072
bSlET 0.00134503 6.47955 0.000
Hokuetsu Bank (i=27)
bse -5.08339 -263.182 0.000
b287|E|_Z4 0.0000559567 0.087985 0.930
b3EZ, 0.114452 4.47608 0.000
b3 0.00130638 6.14899 0.000
Yamanashi Chuo Bank (i=28)
b3E -5.14706 -114.814 0.000
b3Ez, 0.000348651 0.409715 0.682
bZSE:,ELZ,S 0.276489 5.25229 0.000
bZSE:ELT 0.00242751 6.27427 0.000
Hachijuni Bank (i=29)
b -4.96584 -65.0216 0.000
b3z, 0.00174149 3.87733 0.000
b3Ez, 0.166550 1.46944 0.142
pSIET 0.000678330 2.35667 0.018

29,L

Hokuriku Bank (i=30)
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bS® -4.69723 -81.9855 0.000
b,ngﬁ -0.00185083 -4.83705 0.000
b35(;§L{5 -0.174699 -2.18561 0.029
b3S(;ELT -0.00183850 -9.02559 0.000
Bank of Toyama (i=31)
bgsllEL -4.45271 -9.24130 0.000
b§1'ELZ4 -0.00617936 -0.626867 0.531
bz, -0.702407 -1.38805 0.165
bssll,ELT -0.00419572 -1.62628 0.104
Hokkoku Bank (i=32)
bgleL -4.85811 -53.0022 0.000
b5, -0.00257061 -3.86270 0.000
bSIEZ, -0.013559 -0.105655 0.916
ngZIELT -0.000273859 -0.432464 0.665
Fukui Bank (i=33)
bSe -4.95864 -223.425 0.000
b§3'ELZ4 -0.000997282 -3.16994 0.002
b?,S3IELZS 0.039029 1.30980 0.190
bsssl,ELT -0.00122415 -8.32502 0.000
Shizuoka Bank (i=34)
b;{i -4.86102 -107.189 0.000
b, -0.000393523 -0.801146 0.423
bSIEZ, 0.109349 1.52645 0.127
b;{ELT -0.000665491 -1.97408 0.048
Suruga Bank (i=35)
bt -4.95137 -172.057 0.000
b385lFLZ4 -0.000125083 -0.489781 0.624
b?,sE:ELZS 0.023889 0.712897 0.476
b3er -0.00179182 -6.18221 0.000
Shimizu Bank (i=36)
b;!i -4.84211 -122.450 0.000
pSIEZ -0.00121052 -2.84459 0.004
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bSIEz. -0.237458 -5.58786 0.000
bSIET -0.000228640 -0.706975 0.480
Ogaki Kyoritsu Bank (i=37)
b3S7IE|_ -4.97463 -187.743 0.000
b, -0.00131343 -2.86287 0.004
b;IELZS 0.102642 3.00275 0.003
boeT 0.00231107 12.3789 0.000
Juroku Bank (i=38)
pSIE -4.86696 -490.596 0.000
38,L
bSE?, 0.000173608 2.13949 0.032
bSIEz. -0.049328 -4.23216 0.000
b3& 0.00111764 16.3478 0.000
Juroku Bank (merged with the Gifu Bank) (i=39)
pSIE -4.87491 -3278.75 0.000
39,L
Mie Bank (i=40)
pSIE -5.01829 -71.6661 0.000
40,L
b3, -0.000411530 -0.713200 0.476
bSIEz, -0.033471 -0.379963 0.704
boET 0.00206486 7.48212 0.000
Hyakugo Bank (i=41)
pSIE -5.04003 -168.987 0.000
41,L
bie?, 0.000243596 0.710132 0.478
bSe, 0.186589 5.06490 0.000
bSIET 0.00100165 4.67526 0.000
Shiga Bank (i=42)
bSE -5.05171 -244.180 0.000
42,L
bleELZ4 0.000399440 0.984011 0.325
bfz'ELzs 0.212328 7.21536 0.000
ba% -0.000450933 -3.48281 0.000
Bank of Kyoto (i=43
pSIE -4.69718 -104.142 0.000
43,L
blEz, -0.00178340 -2.61638 0.009
pSIEZ -0.165804 -3.30853 0.001
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b 0.00281260 10.8349 0.000
Osaka Bank (i=44)

bJe -5.00127 -18.7121 0.000

b, 0.053587 0.175558 0.861

b 0.00236246 0.667708 0.504
Kinki Osaka Bank (The present Kansai Mirai Bank) (i=45)

bf;ﬁ -4.87825 -1668.22 0.000
Senshu Bank (i=46)

be -5.10613 -89.7106 0.000

b3z, 0.00163783 2.93494 0.003

biEz, 0.054558 0.841728 0.400

bSIET 0.000427800 0.793720 0.427
Ikeda Bank (i=47)

b3 -5.28951 -103.427 0.000

b3e, 0.00458362 4.13812 0.000

bSIEz, 0.234697 4.28111 0.000

b3IET 0.000201792 0.328797 0.742
Senshu Ikeda Bank (i=48)

b3e -4.90027 -6865.02 0.000
Nanto Bank (i=49)

bae -5.36643 -70.7330 0.000

bie?, 0.00301097 3.60530 0.000

bSIEz, 0.647262 6.70153 0.000

bIET 0.000696929 2.40869 0.016
Kiyo Bank (i=50)

b3E -5.22766 -49.0046 0.000

bSez, 0.00458425 6.30692 0.000

bz, 0.348224 2.55534 0.011

boET -0.000841157 -0.963875 0.335
Kiyo Bank (merged with the Wakayama Bank) (i=51)

b3 -4.91740 -460.219 0.000

bIET 0.000128469 0.202088 0.840

Tajima Bank (i=52)
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bSE -5.35998 -104.737 0.000

bSIEZ, -0.00113879 -0.696753 0.486

bS'SZ"EL{S 0.299003 5.44669 0.000

bSSZ'ELT -0.00120502 -3.26623 0.001
Tottori Bank (i=53)

b3E -5.13953 -568.433 0.000

b553'ELZ4 -0.000603459 -2.61190 0.009

bS=Z, 0.059184 5.35321 0.000

b3lET -0.00155249 -32.7485 0.000
San-in Godo Bank (i=54)

bSS;’EL -4.89348 -2906.25 0.000

b3lET 0.00414944 26.9419 0.000
San-in Godo Bank (merged with the Fuso Bank) (i=55)

bSSS'EL -4.97456 -198.723 0.000

bSSSI,EI’_Z,S 0.174242 479314 0.000

bSlET -0.00279440 -11.1206 0.000
Chugoku Bank (i=56)

bSE -4.89964 -162.051 0.000

bE?, 0.000523671 2.00164 0.045

b:()!ELZS 0.120167 3.22878 0.001

b55(;!E|:r 0.00267307 36.6911 0.000
Hiroshima Bank (i=57)

b3E -4.88476 -55.8472 0.000

b587|EI_Z4 0.00194420 5.45838 0.000

b;'i% 0.104614 0.833645 0.404

bSIET 0.00109094 2.37160 0.018
Yamaguchi Bank (i=58)

b3E -5.12473 -124.058 0.000

b2, 0.00318935 3.74685 0.000

bSIEZ, 0.326051 3.90818 0.000

bSSE:ELT -0.000934403 -2.50813 0.012
Awa Bank (i=59)

-5.29857 -85.4397 0.000
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bSIEz, 0.00218925 2.88290 0.004

h3lEZ, 0.352736 4.67834 0.000

bSIET -0.000707430 -1.23522 0.217
Hyakujushi Bank (i=60)

ble -5.11678 -216.319 0.000

bSez, 0.00107413 5.75480 0.000

bSlEZ, 0.274303 7.55054 0.000

boIET 0.00151239 8.62953 0.000
lyo Bank (i=61)

bSE -4.83223 -2326.62 0.000

bIET 0.00710311 33.6024 0.000
lyo Bank (merged with the Toho Sogo Bank) (i=62)

b -4.85713 -9033.35 0.000

bET 0.00271900 16.7405 0.000
Shikoku Bank (i=63)

b3l -5.28954 -62.8524 0.000

bSIEz, 0.00297920 1.44427 0.149

bSlEZ, 0.402006 3.83584 0.000

boIET -0.000442897 -0.811349 0.417
Bank of Fukuoka (i=64)

b -4.34706 -27.0698 0.000

bSEz, -0.00142249 -1.05484 0.292

bSIEZ -0.605995 -2.69049 0.007

bIET 0.00554815 3.90918 0.000
Chikuho Bank (i=65)

bGS;EL -5.16932 -2491.69 0.000
Bank of Saga (i=66)

bSE -5.40991 -57.3052 0.000

bSEz, 0.00490083 2.84469 0.004

bSlEZ, 0.473385 3.35529 0.001

bIET -0.000533439 -0.855273 0.392
Eighteenth Bank (i=67)

-5.22713 -119.737 0.000
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bSEz, 0.000241207 0.359174 0.719
bSIEZ, 0.367196 6.10618 0.000
by’ 0.000944546 3.96194 0.000
Shinwa Bank (i=68)
b3e -5.00215 -246.688 0.000
bSlEZ, 0.055941 2.28625 0.022
boET 0.00195751 16.6632 0.000
Shinwa Bank (merged with the Kyushu Bank) (i=69)
b3 -4.82777 -1050.43 0.000
boIET -0.00954359 -27.8433 0.000
Higo Bank (i=70)
pSE -5.14929 -49.5412 0.000
SEZ -0.00153695 -0.613518 0.540
b3IEz 0.401082 2.59869 0.009
bSIET 0.00273689 4.19706 0.000
Oita Bank (i=71)
b3t -5.19768 -83.3648 0.000
b3z, -0.000435744 -0.423437 0.672
b3IEZ 0.385198 4.18472 0.000
bSIET 0.00154015 2.72163 0.006
Miyazaki Bank (i=72)
pSE -5.12421 -129.573 0.000
SIEZ 0.000162739 0.464976 0.642
SEZ 0.171352 3.29181 0.001
pSIET 0.00414055 49.6219 0.000
Kagoshima Bank (i=73)
b3 -4.65238 -113.574 0.000
SIEZ -0.00139182 -2.41410 0.016
b3iEZ -0.360886 -6.99914 0.000
pSIET 0.00311444 26.1125 0.000
Bank of Ryukyu (i=74)
b3t -5.04609 -318.602 0.000
SEZ -0.000864889 -2.81546 0.005

160




ez 0.088160 5.22824 0.000
b3 0.0000222548 0.130807 0.896
Bank of Okinawa (i=75)
bSe -5.28068 -130.457 0.000
Sez 0.000449907 0.658230 0.510
b755lELZ5 0.315881 7.36155 0.000
b735|E|_T 0.000316126 1.03562 0.300
North Pacific Bank (i=76)
bSE -4.53058 -38.1719 0.000
bSEZ -0.514855 -3.30909 0.001
b7SéE|_T -0.00495146 -6.19127 0.000
North Pacific Bank (merged with the Sapporo Bank) (i=77)
b3E -4.90991 -1556.44 0.000
Sapporo Bank (i=78)
bSt -5.29679 -77.7781 0.000
bSEZ 0.419501 4.82478 0.000
bf;ELT -0.00574392 -12.0372 0.000
Syokusan Bank (i=79)
b3 -5.56434 -53.7953 0.000
Sz 0.017173 4.72475 0.000
sez 0.502334 4.38136 0.000
b3ET -0.00443401 -6.00769 0.000
Kirayaka Bank (i=80)
bsS(;EL -4.98634 -505.879 0.000
boET -0.000173199 -0.313168 0.754
Kita-Nippon Bank (i=81)
bssllEL -5.00804 -92.0838 0.000
bSE?, -0.00270030 -3.74227 0.000
bSIeZ, 0.059367 0.915428 0.360
bSIET -0.00133655 -3.32214 0.001
Tokuyo City Bank (i=82)
bSe -5.05601 -275.971 0.000
pSIEZ 0.036387 1.65105 0.099
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b -0.00474260 -125.372 0.000
Sendai Bank (i=83)
bS" -5.01024 -264.427 0.000
bSe2, -0.00284978 -4.13635 0.000
bIez, 0.049835 2.29839 0.022
bt -0.000897210 -6.07320 0.000
Fukushima Bank (i=84)
bS" -4.82073 -50.5102 0.000
e -0.00677283 -4.46406 0.000
bS=2, -0.142637 -1.29918 0.194
be -0.00314245 -8.48907 0.000
Daito Bank (i=85)
bs® -5.03108 -80.7808 0.000
e -0.00341903 -1.61834 0.106
bSe2, 0.073689 1.22754 0.220
be -0.00122967 -3.13556 0.002
Towa Bank (i=86)
bs® -5.14516 -32.9936 0.000
Sez 0.00443215 3.51933 0.000
bSe, 0.163174 0.951849 0.341
b 0.00213177 6.34744 0.000
Tochigi Bank (i=87)
bs" -5.22363 -28.6599 0.000
e 0.00267418 2.39299 0.017
bS=2, 0.256013 1.28206 0.200
by 0.00706495 4.46735 0.000
Keiyo Bank (i=88)
boe -4.72265 -25.4465 0.000
" -0.000861527 -1.25719 0.209
bSe, -0.202522 -0.929544 0.353
il 0.00932320 14.8366 0.000
Taiheiyo Bank (i=89
-4.89858 -100.420 0.000
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bBSgIELZS -0.259430 -5.41470 0.000

bSS;ELT -0.00194738 -2.93798 0.003
Higashi-Nippon Bank (i=90)

b -4.96917 -41.2171 0.000

ng(;ELZ4 0.00219132 1.53168 0.126

ng(;fL{S -0.058074 -0.485114 0.628

ng(;ELT 0.00350650 3.35301 0.001
Tokyo Sowa Bank (i=91)

bgsllEL -5.03823 -195.657 0.000

bgsllELZs 0.081874 2.88346 0.004

b= -0.00114807 -3.90984 0.000
Heiwa Sogo Bank (i=92)

ngZ'FL -5.09015 -1582.26 0.000

b -0.00942373 -45.1652 0.000
Kanagawa Bank (i=93)

ngglEL -5.09184 -503.811 0.000
Niigata Chuo Bank (i=94)

ngﬁ:ﬁ -4.73491 -54.0232 0.000

b, -0.278701 -2.99546 0.003

bSlET -0.00220835 -2.61338 0.009
Taiko Bank (i=95)

ng;fL -5.01731 -58.3752 0.000

b3, -0.000815204 -0.277897 0.781

ng;ELZS 0.064937 0.808417 0.419

ngSIELT 0.000951830 1.42708 0.154
Nagano Bank (i=96)

ngéFL -5.01512 -57.1554 0.000

ngGIELZ4 0.00340638 0.737077 0.461

ngéfL{S 0.00731497 0.098038 0.922

ngéELT -0.000731455 -1.57024 0.116
First Bank of Toyama (i=97)

ng;fL -5.26175 -26.5826 0.000

b, 0.00888838 2.31965 0.020
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b987'EL25 0.267278 1.43431 0.151
bSET -0.00125284 -1.34735 0.178
Fukuho Bank (i=98)
by -2.69354 -3.52952 0.000
b3, -0.032802 -3.55939 0.000
bSez, -2.08238 -2.30615 0.021
be -0.00409622 -1.31436 0.189
Shizuokachuo Bank (i=99)
bs -5.76576 -16.7705 0.000
b3, -0.000119699 -0.095442 0.924
bE, 0.841157 2.22722 0.026
b -0.000980792 -0.841743 0.400
Gifu Bank (i=100)
b3e, -4.99543 -52.2651 0.000
ez 0.015021 3.96525 0.000
ez -0.150671 -1.83946 0.066
bt -0.00651329 -8.89181 0.000
Aichi Bank (i=101)
b3, -4.49408 -22.7560 0.000
e -0.00679179 -4.57348 0.000
ez -0.385356 -1.70797 0.088
b 0.00399066 6.66171 0.000
Bank of Nagoya (i=102)
b3E, -5.04582 -108.926 0.000
ez 0.000902622 0.583751 0.559
ez 0.126749 1.91761 0.055
b 0.000427090 0.514424 0.607
Chukyo Bank (i=103)
b3E, -5.00385 -49.0491 0.000
e 0.0000373486 0.043103 0.966
ez 0.080201 0.648642 0.517
pSIET -0.000876477 -1.89819 0.058

103,L
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164




b3 -4.96970 -60.2088 0.000

SEz 0.00196217 2.18557 0.029

SIEZ_ 0.012387 0.136692 0.891

bIET 0.00114654 2.06675 0.039
Biwako Bank (i=105

bSE -4.90812 -407.303 0.000

Sz -0.000580321 -4.72833 0.000

SEZ -0.080139 -6.20430 0.000

bIET -0.00238688 -16.1630 0.000
Bank of Kinki (i=106)

b, -4.72202 -33.7263 0.000

SEZ -0.221407 -1.42849 0.153

bSIET 0.000420265 0.369755 0.712
Fukutoku Bank (i=107)

b3 -5.08149 -113.748 0.000

o 0.153991 2.80695 0.005

bSIET -0.00319670 -8.24782 0.000
Kansai Bank (i=108)

b3 -4.48722 -49.2398 0.000

SEZ -0.563664 -5.70724 0.000

bIET 0.00102638 1.52912 0.126
Kansai Urban Banking Corporation (i=109

-4.91937 -3799.98 0.000

SIE
b109,L

Kansai Urban Banking Corporation (merged with the Biwako Bank) (The present

Kansai Mirai Bank) (i=110)
b3 -4.86952 -2308.19 0.000
Taisho Bank (i=111)
bSE, -4.43224 -30.2210 0.000
Sz 0.00115343 0.524590 0.600
SIEZ -0.719573 -4.29010 0.000
bSIET -0.00379737 -2.31002 0.021
Hanwa Bank (i=112)
-5.06276 -52.2304 0.000
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Slle,zL,s -0.00487569 -0.031440 0.975

blslle,TL -0.00760794 -2.55652 0.011
Hyogo Bank (i=113)

bE, -4.90778 -278.770 0.000

SEZ -0.054407 -2.69698 0.007

blsllsE,TL -0.00190270 -6.61236 0.000
Hanshin Bank (i=114)

blsllf,L -5.16241 -68.1548 0.000

Sllfi,S 0.177602 2.10238 0.036

blsllf,TL -0.00350060 -6.30626 0.000
Minato Bank (i=115)

bE, -4.85907 -1712.87 0.000

bf;ﬂ -0.000344522 -1.44868 0.147
Shimane Bank (i=116)

blsst -4.99810 -18.0522 0.000

SlleE,ZL,4 0.000700022 0.096051 0.923

SllﬁEZL 5 -0.034590 -0.143259 0.886

bﬁ';[ -0.00173890 -6.15276 0.000
Tomato Bank (i=117

b3%, -5.09038 -65.4932 0.000

51'7EZL . -0.000376179 -0.198319 0.843

L s 0.062722 0.857362 0.391

b131'7EYTL 0.00190668 2.10173 0.036
Setouchi Bank (i=118)

blsfgL -5.03295 -277.622 0.000

S;;is -0.023660 -1.14542 0.252

blsllg[ 0.000390530 2.24804 0.025
Hiroshima Sogo Bank (i=119)

blsllgE,L -4.97504 -153.264 0.000

Sllgis 0.013348 0.351791 0.725

bfl'gE,TL 0.000499879 2.09913 0.036
Momiji Bank (i=120

baE, -4.78605 -918.086 0.000
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bost -0.010181 -28.2136 0.000
Saikyo Bank (i=121)

bor, -5.10279 -234.858 0.000

e 0.000529658 0.359933 0.719

e 0.051000 1.78444 0.074

bor! 0.000936467 4.42498 0.000
Tokushima Bank (i=122)

bos . -5.21732 -103.314 0.000

> 0.00492585 2.93061 0.003

e 0.184497 3.36356 0.001

boet -0.0000656242 -0.238828 0.811
Kagawa Bank (i=123)

bos, -5.04371 -41.2414 0.000

e 0.00432451 3.29975 0.001

e 0.00459526 0.035264 0.972

bt 0.00121434 1.92298 0.054
Ehime Bank (i=124)

bos . -5.01076 -34.4427 0.000

e -0.00188542 -1.07567 0.282

e 0.071802 0.492116 0.623

boeT 0.00300709 3.30549 0.001
Bank of Kochi (i=125)

b, -5.09706 -49.6819 0.000

= -0.00159219 -0.721983 0.470

e 0.162630 1.68076 0.093

boet -0.000264836 -0.873577 0.382
Nishi-Nippon Sogo Bank (i=126)

boe, -4.94192 -4054.22 0.000
Nishi-Nippon Bank (i=127)

bor -4.88856 -13876.5 0.000

pSIET 0.00527598 48.3461 0.000

127,L

Nishi-Nippon City Bank and Nishi-Nippon City Bank (merged with the Bank of

Nagasaki) (i=128)
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b, -4.75639 -1691.29 0.000

bost -0.000760474 -3.44927 0.001
Nishi-Nippon City Bank (merged with the Bank of Nagasaki) (i=129)
Fukuoka City Bank (i=130)

b, -5.33642 -38.6384 0.000

ez 0.495780 2.92753 0.003

bt 0.000505551 0.425305 0.671
Fukuoka Chuo Bank (i=131)

bir, -5.08405 -1011.92 0.000

bar! 0.00119676 2.50624 0.012
Saga Kyoei Bank (i=132)

baE, -4.78104 -29.6534 0.000

vz 0.010129 2.50599 0.012

ez -0.431790 -2.26007 0.024

bt -0.000708926 -0.637662 0.524
Bank of Nagasaki (i=133)

baE, -5.02105 -53.7422 0.000

e 0.00171536 1.45355 0.146

ez -0.080609 -0.730565 0.465

b 0.00151012 6.99698 0.000
Kyushu Bank (i=134

o, -4.73253 -31.8655 0.000

ez -0.338324 -1.93131 0.053

basT -0.00139934 -1.47231 0.141
Kumamoto Bank (i=135)

boe, -5.11398 -2865.74 0.000

bact -0.00304580 -18.4299 0.000
Kumamoto Family Bank (i=136)

bos, -4.98181 -3927.08 0.000
Higo Family Bank (i=137)

bas -5.08509 -1306.03 0.000

bast -0.00718691 -29.2776 0.000
Howa Bank (i=138)

-5.20653 -153.281 0.000

SIE
b138,L
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Sz 0.00220057 0.823271 0.410
SEZ 0.155448 3.54158 0.000
bIET -0.00212027 -1.97420 0.048
Miyazaki Taiyo Bank (i=139)
b3E -5.18114 -17.1777 0.000
SEz 0.00781066 3.64188 0.000
SIEZ 0.081244 0.248736 0.804
bt 0.00000887185 0.00709057 0.994
Minami-Nippon Bank (i=140)
b3 -5.23578 -80.2350 0.000
SEz 0.00198821 1.17714 0.239
SIEZ 0.240052 3.69640 0.000
bIET -0.00243703 -4.64956 0.000
Okinawa Kaiho Bank (i=141)
bSIE, -4.78015 -153.955 0.000
SIEz 0.000878494 0.288446 0.773
SIEZ -0.212691 -3.85325 0.000
bSIET 0.000165956 0.889565 0.374
Tokyo Star Bank (i=142)
bSE, -5.18168 -1089.65 0.000
bSIET 0.022476 76.6203 0.000
Saitama Resona Bank (i=143)
b3, -4.94215 -412.804 0.000
biET 0.019968 31.1551 0.000
Number of 4821
Observations
Order of MA for 5
the Error Term
Test for 634.143
Overidentification [0.457]
[p-value]
Value Function 0.131538

Note: 1. Tables 4.1.3 to 4.1.5 show the results for the GMM estimations of Egs. (3.2.1.1)

to (3.2.1.3) composing Eq. (3.1.1.1.2), respectively.
2. The details of Eq. (3.1.1.2.4d) are as follows:

SIE(5Q  _*\_pSE , WSEZ  5Q SIEZ _Q
by (ZL,i,t’Tt ) =0 +by -z, s -2

5.t

+bSF .77, =2, 3, 5, 6, 9-17, 21-38,




40-43, 46, 47, 49, 50, 52, 53, 56-60, 63, 64, 66, 67, 70-75, 79, 81, 83-88, 90, 95-
105, 111, 116, 117, 121-125, 132, 133, 138-141,
% (22,0, ) —bEE +b1% 28, -+ b3 - 7, i=1, 8, 18, 44, 55, 68, 76, 78, 82, 89,

91, 94, 106-108, 112-114, 118, 119, 130, 134,
bi® (22,,.77) =D +b%™ -7, i=7, 51, 54, 61, 62, 69, 80, 92, 115, 120, 127, 128,

131, 135, 137, 142, 143,
bE (22,77 ) = b, =19, 20, 39, 45, 48, 65, 77, 93, 109, 110, 126, 136

where z%,, z3,,and 7, are respectively the loan per case, the proportion of

loans for small and medium firms, and the normalized time trend.

3. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. For instrumental variables, the following
variables are used: the individual bank dummies, the products of these dummies
and the normalized time trend, the products of these dummies and the estimate of
the static cost share of the current goods in the previous period, the products of
these dummies and some endogenous quality variables (i.e., the loan per case and
the proportion of loans for small and medium firms) in the previous period, the
products of these dummies and the estimate of the static cost share of the labor in
the previous period, the products of these dummies, the normalized time trend,
and the estimate of the static cost share of the labor in the previous period, and the
products of these dummies, these endogenous quality variables, and this estimate.

4. When new banks emerge due to consolidation, we treat the new banks and their
predecessors as different entities.

5. The Seiwa Bank (i=4) is added to the Michinoku Bank (i=5) because of a lack of
samples. For the same reason, the Nishi-Nippon City Bank (merged with the Bank
of Nagasaki) (i=129) is added to the Nishi-Nippon City Bank (i=128).
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Table 4.1.5 Estimation Results for Eq. (3.2.1.3) Composing Eq. (3.1.1.1.2)
Parameter | Estimate t-statistic p-value
Yachiyo Bank (The present Kiraboshi Bank) (i=1)
SIE -4.95829 -9.99725 0.000
bSIE2 -0.029998 -0.060764 0.952
bSIET 0.00413870 0.779396 0.436
Hokkaido Bank (i=2)
bSE -4.92101 -87.5359 0.000
bSIEZ 0.00251829 1.76163 0.078
bSiEz -0.047091 -0.678914 0.497
bSiET -0.00136006 -2.48201 0.013
Aomori Bank (i=3)
bSIE -5.20225 -41.8322 0.000
b5 0.00314817 1.34364 0.179
bSIE2 0.292053 1.76342 0.078
bSIET 0.000823543 0.760924 0.447
Seiwa Bank (i=4)
Seiwa Bank and Michinoku Bank (i=5)
SE -4.79322 -9.62772 0.000
bSIEz 0.00162165 0.355200 0.722
bSIEz -0.282501 -0.442745 0.658
bSIET -0.00285160 -1.11931 0.263
Akita Bank (i=6)
bSE -5.26088 -49.5079 0.000
bl 0.00465259 1.76418 0.078
bSIEz 0.325309 2.77467 0.006
boIET 0.000659588 0.864219 0.387
Ugo Bank (i=7)
SIE -5.10377 -1029.59 0.000
bSIET -0.00218026 -4.17366 0.000
Hokuto Bank (i=8)
SIE -4.97599 -157.973 0.000
bSIE2 -0.016398 -0.487668 0.626
bolET -0.00626420 -9.79487 0.000
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Shonai Bank (i=9)

bQS{,E -4.99764 -82.0658 0.000
bSlEz -0.000730490 -0.170575 0.865
bSIEz -0.129011 -2.36242 0.018
b -0.0000349389 -0.037061 0.970
Yamagata Bank (i=10)
e -5.04764 -74.9125 0.000
Sz 0.00278734 1.35786 0.175
blsOIE/ZS 0.035709 0.371142 0.711
blsOI,I\E/T 0.000262212 0.779074 0.436
Bank of Iwate (i=11)
o -5.03483 -88.3298 0.000
blsll,\E/ZA -0.000853619 -0.583953 0.559
blsll,\E/Z,S 0.131071 1.73941 0.082
bET 0.000897046 1.35568 0.175
Tohoku Bank (i=12)
52'5 -4.80558 -39.7693 0.000
SE2 -0.011419 -3.07960 0.002
b2, -0.272837 -2.34046 0.019
bSIET -0.00215076 -4.37892 0.000
77 Bank (i=13)
by -5.03525 -79.2111 0.000
o -0.000637151 -0.502769 0.615
blssl’\E/%S 0.338647 4.15205 0.000
bf;\E,T 0.000281584 0.879565 0.379
Toho BanI’< (i=14)
e -5.16788 -43.2989 0.000
Sz 0.00476601 1.33409 0.182
bz, 0.286036 2.28259 0.022
b3Er 0.00130306 1.47572 0.140
Gunma Bank (i=15)
Py -4.96269 -9.25102 0.000
SIEZ 0.000592168 0.150110 0.881

5V .4
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be'\E,ZS 0.206412 0.297499 0.766
b3Er 0.00445567 0.936557 0.349
Ashikaga Bank (i=16)
e -4.89027 -125.217 0.000
v -0.000219623 -0.439630 0.660
blsgifs 0.139211 2.98516 0.003
bfﬁ',ET 0.00370348 9.73976 0.000
Joyo Bank (i=17)
o -4.87814 -145.093 0.000
5;5%4 0.000374595 0.951800 0.341
bsleZ, 0.198090 3.82728 0.000
b3Er 0.00325013 15.7451 0.000
Kanto Bank (i=18)
58'5 -5.07330 -34.6340 0.000
b3z, -0.028264 -0.165393 0.869
b3ET 0.00159108 1.19719 0.231
Kanto Tsukuba Bank (i=19)
Py -5.03314 -3065.85 0.000
Tsukuba Bank (i=20)
bZS(;E/ -4.91284 -3041.77 0.000
Musashino Bank (i=21)
b3E -5.03572 -151.164 0.000
bz, -0.000988549 -2.03815 0.042
b3z, 0.138035 3.28295 0.001
b3iEr 0.00757885 55.5350 0.000
Chiba Bank (i=22)
bzszlf/ -4.52937 -22.5068 0.000
bsiez, -0.00274640 -0.798250 0.425
bSIEZ, -0.200726 -0.922868 0.356
bZSZIE/T 0.00923366 3.69059 0.000
Chiba Kogyo Bank (i=23)
bse -5.36830 -32.4405 0.000
pSIEZ -0.0000222236 -0.00531796 0.996

23V 4
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bSIEz, 0.442497 2.11903 0.034
biET 0.00273158 2.17158 0.030
Tokyo Tomin Bank (i=24)
bSt -4.96548 -57.8985 0.000
bS&2, -0.000622927 -0.293845 0.769
b3z, 0.00896638 0.096517 0.923
bSIET 0.00330731 3.41763 0.001
Bank of Yokohama (i=25)
b -4.37619 -52.9570 0.000
b3, -0.00239804 -2.13379 0.033
bSiEz, -0.322856 -2.78178 0.005
bIET 0.010160 5.49591 0.000
Daishi Bank (i=26)
biE -4.91502 -74.0719 0.000
b3z, -0.0000389700 -0.064824 0.948
bSEz 0.031539 0.344911 0.730
bIET 0.00122019 4.03233 0.000
Hokuetsu Bank (i=27)
b -5.08129 -162.525 0.000
bSIEz, 0.000891989 0.721938 0.470
bSEz, 0.092655 1.95948 0.050
bSIET 0.00113669 2.89549 0.004
Yamanashi Chuo Bank (i=28)
bsE -5.14771 -73.5083 0.000
b3z, 0.000814257 0.549238 0.583
b3z, 0.262253 3.36869 0.001
biET 0.00196629 3.77573 0.000
Hachijuni Bank (i=29)
b -4.95991 -57.2866 0.000
biEz, 0.00159748 2.32190 0.020
bSEz, 0.161751 1.34265 0.179
pSIET 0.000977328 2.33487 0.020

29V

Hokuriku Bank (i=30)

174




by® -4.64923 -38.2187 0.000
b3, -0.00148819 -2.04365 0.041
bSIEz, -0.257332 -1.52159 0.128
b3 -0.00184004 -4.93329 0.000
Bank of Toyama (i=31)
b -5.11546 -135.331 0.000
b3 -0.00699394 -2.05701 0.040
Hokkoku Bank (i=32)
b3e -4.78171 -36.3361 0.000
b3z, -0.00238012 -1.71936 0.086
bIE7, -0.127497 -0.683170 0.494
b3ET -0.000621356 -0.734679 0.463
Fukui Bank (i=33)
bSe -4.89632 -62.5102 0.000
b3, -0.00211578 -1.66224 0.096
b3z -0.020208 -0.204701 0.838
b -0.00155146 -3.28722 0.001
Shizuoka Bank (i=34)
bSE -4.86099 -72.5489 0.000
b5z, -0.000633916 -1.12473 0.261
bz, 0.113480 1.17334 0.241
bsy -0.000648655 -1.31687 0.188
Suruga Bank (i=35)
b3e -4.88954 -84.0392 0.000
b3, -0.00106800 -1.36958 0.171
b3z, -0.036927 -0.581011 0.561
b3% -0.00136932 -2.53877 0.011
Shimizu Bank (i=36)
b3e -4.82737 -59.9584 0.000
b3, -0.00122743 -1.46891 0.142
bSIEz, -0.256084 -2.95623 0.003
pSIET -0.000130010 -0.207948 0.835

36,V

Ogaki Kyoritsu Bank (i=37)
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b;'f, -4.98815 -124.177 0.000
b5z, -0.000916935 -1.16462 0.244
b;IEVZS 0.112025 2.21893 0.026
b;'f,T 0.00230472 8.61166 0.000
Juroku Bank (i=38)
ngS'EV -4.87267 -287.104 0.000
b355524 0.000202081 1.14820 0.251
b2, -0.042488 -2.23533 0.025
b3 0.00108386 10.3779 0.000
Juroku Bank (merged with the Gifu Bank) (i=39)
bBSS;EV -4.87511 -2332.95 0.000
Mie Bank (i=40)
bfgf, -4.76882 -20.2361 0.000
b3z, -0.00207003 -1.02161 0.307
bsiZ, -0.337252 -1.20464 0.228
bf(:iT 0.00212252 2.40858 0.016
Hyakugo Bank (i=41)
bfl'ﬁ -5.03717 -88.8843 0.000
bfllgzd 0.000212968 0.267502 0.789
bfllEst 0.181832 2.67272 0.008
bfl'E/T 0.000904401 2.80617 0.005
Shiga Bank (i=42)
bie -5.04195 -147.270 0.000
blef/24 0.000361599 0.442732 0.658
bleflzs 0.200427 4.04640 0.000
basT -0.000343966 -1.65186 0.099
Bank of Kyoto (i=43
bjleV -4.78442 -63.5937 0.000
b3z, -0.000411725 -0.302257 0.762
bfs'Evzs -0.083707 -1.09025 0.276
bf;E/T 0.00274464 5.69441 0.000
Osaka Bank (i=44)
-4.46950 -10.9227 0.000

SIE
b44 A
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b3, -0.540648 -1.16084 0.246
bSET 0.010617 1.78199 0.075
Kinki Osaka Bank (The present Kansai Mirai Bank) (i=45)
bt -4.87650 -1324.04 0.000
Senshu Bank (i=46)
e -5.18076 -36.0650 0.000
b3Ez, 0.00194075 1.71194 0.087
bSIEZ, 0.147925 0.905163 0.365
b3 0.0000685228 0.054911 0.956
Ikeda Bank (i=47)
bse -5.36600 -50.9950 0.000
baez, 0.00329284 1.55583 0.120
b3z, 0.372077 3.43535 0.001
pSIET -0.00106930 -0.744814 0.456
Senshu Ikeda Bank (i=48)
b3 -4.90066 -5424.92 0.000
Nanto Bank (i=49)
bge -5.32849 -30.6659 0.000
bféf,ﬂ 0.00237225 1.08176 0.279
bfglE/Zs 0.605270 2.85346 0.004
bfglf/T 0.000957800 1.75670 0.079
Kiyo Bank (i=50)
SAE/ -5.18734 -24.8904 0.000
bz, 0.00387844 2.55740 0.011
bSS(;E/ZS 0.308197 1.16697 0.243
bSIET -0.000402167 -0.239704 0.811
Kiyo Bank (merged with the Wakayama Bank) (i=51)
b -4.91904 -403.306 0.000
b3IET 0.000222657 0.303946 0.761
Tajima Bank (i=52)
SZ'E/ -5.33542 -57.0876 0.000
b7, -0.000635696 -0.207979 0.835
pSIEZ 0.259494 2.72281 0.006
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b;;iT -0.000964822 -1.40973 0.159
Tottori Bank (i=53)

b§3'EV -5.14325 -284.701 0.000

b533!524 -0.000724102 -1.72146 0.085

bSS,J[EVZS 0.065878 2.94045 0.003

b:;iT -0.00154516 -16.9021 0.000
San-in Godo Bank (i=54)

b -4.89511 -1165.40 0.000

b;;iT 0.00400136 10.1821 0.000
San-in Godo Bank (merged with the Fuso Bank) (i=55)

bS® -4.98435 -132.353 0.000

bssgflzs 0.182880 3.47971 0.001

bSS;E/T -0.00265259 -8.01534 0.000
Chugoku Bank (i=56)

bsslev -4.82306 -60.9909 0.000

bSSéE/Z‘l -0.000847093 -1.42874 0.153

b3z, 0.050306 0.500604 0.617

bSSéE/T 0.00258668 13.7711 0.000
Hiroshima Bank (i=57)

8715/ -4.97293 -40.2981 0.000

bj;f,z . 0.00147990 1.85499 0.064

b;'flzs 0.246136 1.45862 0.145

bSSYIE/T 0.000344940 0.564678 0.572
Yamaguchi Bank (i=58)

b3e -5.16826 -60.1235 0.000

b3, 0.00163657 0.773329 0.439

b:&Bll\E/ZS 0.432047 2.38576 0.017

bIET -0.0000312480 -0.031169 0.975
Awa Bank (i=59)

S;E/ -5.38024 -45.7454 0.000

b559'5,24 0.00114208 0.531441 0.595

b7, 0.470799 2.85635 0.004

pSIET -0.000462259 -0.508943 0.611
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Hyakujushi Bank (i=60)

bSE -5.11290 -105.747 0.000

bSe?, 0.000908565 1.67232 0.094

bSIEz, 0.274861 4.28595 0.000

boET 0.00152319 5.28436 0.000
lyo Bank (i=61)

bl -4.83620 -828.558 0.000

bIET 0.00673965 10.3097 0.000
lyo Bank (merged with the Toho Sogo Bank) (i=62)

bsE -4.99433 -225.306 0.000

bSIEz, 0.168829 6.14429 0.000

boET 0.00323938 33.1339 0.000
Shikoku Bank (i=63)

b -5.48189 -26.0450 0.000

bSez, -0.020990 -2.05044 0.040

bSIE7, 1.07955 2.92602 0.003

boIET 0.00275939 0.964291 0.335
Bank of Fukuoka (i=64)

b -4.44968 -21.0721 0.000

bSE?, -0.00123635 -0.526134 0.599

bSIEz, -0.449768 -1.56236 0.118

boET 0.00467046 2.52374 0.012
Chikuho Bank (i=65)

b3 -5.17552 -1807.34 0.000
Bank of Saga (i=66)

bsE -5.29833 -39.9464 0.000

bSez, 0.00565918 2.21364 0.027

bSEz, 0.308033 1.59209 0.111

boIET -0.000576957 -0.677539 0.498
Eighteenth Bank (i=67)

bsE -5.23678 -106.116 0.000

bz, 0.00118749 1.04714 0.295

pSIEZ 0.365148 5.79109 0.000
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boreT 0.000897510 2.64993 0.008
Shinwa Bank (i=68)
bSe -4.93536 -131.976 0.000
b3z, -0.027305 -0.601999 0.547
boET 0.00207760 9.05758 0.000
Shinwa Bank (merged with the Kyushu Bank) (i=69)
bsE -4.83193 -741.926 0.000
boET -0.00921979 -18.7459 0.000
Higo Bank (i=70)
SE -5.25021 -25.1384 0.000
SEZ -0.00236744 -0.562698 0.574
S(')E/ZS 0.556272 1.74591 0.081
bSIET 0.00341496 2.28171 0.023
Oita Bank (i=71)
b3t -5.08086 -46.1988 0.000
SEZ -0.000705454 -0.407273 0.684
b3lEz. 0.208268 1.27412 0.203
bSIET 0.00164376 1.82645 0.068
Miyazaki Bank (i=72)
SE -5.07247 -105.426 0.000
SEZ 0.000102689 0.237693 0.812
SEZ 0.106579 1.73501 0.083
bSET 0.00397687 30.0594 0.000
Kagoshima Bank (i=73)
b3 -4.61412 -83.0139 0.000
SEz -0.00135228 -1.74982 0.080
SEz -0.418857 -6.02062 0.000
bSiET 0.00311489 21.7148 0.000
Bank of Ryukyu (i=74)
SE -5.03584 -198.255 0.000
SIEZ -0.000585179 -1.33910 0.181
SEZ 0.073733 3.03439 0.002
bSET 0.0000934098 0.385397 0.700
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Bank of Okinawa (i=75)

S -5.25070 -78.5926 0.000
SEz -0.000238311 -0.182780 0.855
SIEZ 0.290737 4.25939 0.000
bSIET 0.000384312 0.783556 0.433
North Pacific Bank (i=76)
SE -4.82899 -28.1681 0.000
SIEZ -0.143713 -0.630402 0.528
bSIET -0.00458699 -3.12010 0.002
North Pacific Bank (merged with the Sapporo Bank) (i=77)
SE -4.91016 -1290.28 0.000
Sapporo Bank (i=78)
SE -5.24382 -32.4407 0.000
SIEZ 0.345172 1.68012 0.093
bSIET -0.00636571 -5.94059 0.000
Syokusan Bank (i=79)
SE -5.42340 -36.1186 0.000
SIEZ 0.022193 3.00058 0.003
SIEZ 0.295274 2.06919 0.039
bSIET -0.00329917 -2.61186 0.009
Kirayaka Bank (i=80)
SE -4.98777 -374.940 0.000
boIET -0.000184434 -0.258921 0.796
Kita-Nippon Bank (i=81)
blE -4.89007 -46.5584 0.000
SEZ -0.00318777 -1.97215 0.049
bJlEZ -0.076678 -0.626729 0.531
bIET -0.00218346 -2.84474 0.004
Tokuyo City Bank (i=82)
S -5.00798 -123.245 0.000
SEZ -0.020995 -0.428529 0.668
bIET -0.00465021 -83.9920 0.000

Sendai Bank (i=83)
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b -5.03582 -150.996 0.000
ez -0.00262766 -2.00166 0.045
b;;flzs 0.076132 2.07665 0.038
pSlET -0.000989130 -3.66209 0.000
Fukushima Bank (i=84)
S;E/ -4.76658 -33.5204 0.000
Sz -0.010826 -3.58891 0.000
Sz -0.176304 -1.05582 0.291
by -0.00388915 -5.55384 0.000
Daito Bank (i=85)
b:;f, -4.98374 -40.0422 0.000
e -0.00514653 -1.14965 0.250
e 0.038794 0.322387 0.747
bBSS'E/T -0.00150439 -2.62124 0.009
Towa Bank (i=86)
oy -5.10143 -16.0582 0.000
S(;,E/ZA 0.00429091 1.52381 0.128
Sz 0.116384 0.335205 0.737
baer 0.00212017 3.29852 0.001
Tochigi Bank (i=87)
57'5 -5.00276 -16.2430 0.000
e 0.00282509 1.77913 0.075
ez 0.020353 0.060520 0.952
b;'ff 0.00492316 1.74047 0.082
Keiyo Bank (i=88)
b -4.74901 -11.9653 0.000
e -0.00169596 -1.37603 0.169
sez -0.155797 -0.343190 0.731
blET 0.00931384 6.66061 0.000
Taiheiyo Bank (i=89
se -5.28088 -12.4907 0.000
SIEZ 0.103810 0.259431 0.795

9V.5
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bSSQIE/T -0.00766184 -1.27986 0.201
Higashi-Nippon Bank (i=90)

ng(;E/ -5.04700 -24.3191 0.000

ng(;E/ZLl 0.00384296 1.70752 0.088

ng(;E/ZS -0.00129099 -0.00606332 0.995

ng(;E/T 0.00226902 1.29893 0.194
Tokyo Sowa Bank (i=91)

b -4.97525 -102.238 0.000

bSIEZ 0.010851 0.198955 0.842

bgsl'f,T -0.000613114 -1.38034 0.167
Heiwa Sogo Bank (i=92)

b3E -5.09498 -458.417 0.000

bgsz'f,T -0.00970405 -13.4339 0.000
Kanagawa Bank (i=93)

bt -5.08214 -491.191 0.000
Niigata Chuo Bank (i=94)

bgsﬁ/ -4.82790 -29.8947 0.000

ng;EVZS -0.187372 -1.08528 0.278

ngRT -0.00352526 -2.36643 0.018
Taiko Bank (i=95)

ngSIEV -4.90510 -26.2911 0.000

b3z, -0.011228 -1.34434 0.179

bz, 0.069682 0.413554 0.679

bgsgf,T 0.000117821 0.121476 0.903
Nagano Bank (i=96)

ngéE/ -5.08446 -26.5233 0.000

b§é524 0.00225883 0.232323 0.816

ngG'EIZS 0.099214 0.659216 0.510

ngﬁl@T -0.000779614 -1.23596 0.216
First Bank of Toyama (i=97)

ng;EV 0.158324 0.036812 0.971

bz, -0.163983 -1.48568 0.137

bSIEz, -4.60619 -1.10881 0.268
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berT -0.020133 -1.91864 0.055
Fukuho Bank (i=98)
boe -13.7491 -3.57873 0.000
boE?, 0.153436 3.72492 0.000
b3EZ, 5.47010 1.62478 0.104
boIET -0.184587 -4.98390 0.000
Shizuokachuo Bank (i=99)
b -5.11561 -72.1060 0.000
boEz, 0.00604584 1.30034 0.193
boIET -0.00209076 -0.986733 0.324
Gifu Bank (i=100)
SE -5.14708 -25.7664 0.000
SO'OEi . 0.016124 2.13098 0.033
SEZ 0.016635 0.094823 0.924
o -0.00629430 -3.94821 0.000
Aichi Bank (i=101)
b, -4.29916 -9.48374 0.000
Sz -0.00547873 -1.58334 0.113
SIEZ -0.641070 -1.27723 0.202
bSIET 0.00357476 2.31890 0.020
Bank of Nagoya (i=102)
o -5.09871 -64.2302 0.000
SIEZ 0.000495724 0.195116 0.845
SEZ 0.196693 1.78848 0.074
SIET 0.000382864 0.255315 0.798
Chukyo Bank (i=103)
b, -5.15094 -9.26722 0.000
ez 0.00877738 0.936917 0.349
Sz 0.108735 0.206131 0.837
bl -0.00544303 -1.12166 0.262
Daisan Bank (i=104)
SE -4.97400 -24.1229 0.000
SIEZ 0.00213198 1.11050 0.267

04V .4
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Sb'f\z/s 0.014071 0.063207 0.950

ol 0.00109915 0.846910 0.397
Biwako Bank (i=105

SO'EV -4.92738 -210.341 0.000

s -0.000577702 -4.60662 0.000

50'5555 -0.058034 -2.32527 0.020

50'5E$ -0.00248524 -11.9827 0.000
Bank of Kinki (i=106)

S -4.76192 -17.1102 0.000

50'6565 -0.194978 -0.636977 0.524

50'5 -0.00108051 -0.453720 0.650
Fukutoku Bank (i=107)

%;V -5.10715 -42.9941 0.000

50'75\2/5 0.182749 1.29176 0.196

36'7E\T/ -0.00349168 -2.88633 0.004
Kansai Bank (i=108)

%;V -4.91273 -26.6582 0.000

%'85\2/5 -0.103635 -0.527662 0.598

SET -0.00147695 -1.21711 0.224
Kansai Urban Banking Corporation (i=109

SIE -4.91810 -2390.65 0.000

09V

Kansai Urban Banking Corporation (merged with the Biwako

Bank) (The present

Kansai Mirai Bank) (i=110)
o -4.86962 -1859.02 0.000
Taisho Bank (i=111)
b, -5.04478 -18.9601 0.000
i 0.00100481 0.235444 0.814
Wi -0.033892 -0.106559 0.915
ey -0.00549867 -1.92049 0.055
Hanwa Bank (i=112)
Y -5.17034 -61.5898 0.000
e 0.149625 0.990952 0.322
SIET -0.00531459 -1.25354 0.210

12V

Hyogo Bank (i=113)
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b3E, -4.96960 -123.394 0.000
ez 0.016900 0.365581 0.715
blsllg -0.00278945 -4.37641 0.000
Hanshin Bank (i=114)
e -5.21969 -20.9145 0.000
sllf\zl , 0.246495 0.885545 0.376
sllﬂ -0.00403915 -2.20303 0.028
Minato Bank (i=115)
Sllsv -4.86566 -1520.45 0.000
51'5E$ 0.000460978 1.81472 0.070
Shimane Bank (i=116)
SlleE,v -4.96738 -9.34933 0.000
Sllgi . -0.000240022 -0.017137 0.986
i -0.054578 -0.117676 0.906
ra -0.00180028 -2.81588 0.005
Tomato Bank (i=117
o -5.08820 -39.9124 0.000
e -0.00252517 -0.901120 0.368
SEz 0.081202 0.657113 0.511
oy 0.00267286 1.57141 0.116
Setouchi Bank (i=118)
' -5.07188 -118.891 0.000
ez 0.020081 0.422376 0.673
e 0.000265136 0.819618 0.412
Hiroshima Sogo Bank (i=119)
e -5.09323 -75.4797 0.000
SEZ 0.147271 1.90539 0.057
e -0.0000593281 -0.100877 0.920
Momiji Bank (i=120
S -4.78726 -615.698 0.000
e -0.010027 -18.5111 0.000
Saikyo Bank (i=121)
b3E, -5.12131 -61.3834 0.000
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e 0.00250671 0.541024 0.588
Wi 0.056552 0.681741 0.495
by 0.000281987 0.325501 0.745
Tokushima Bank (i=122)
oy -5.32389 -26.6036 0.000
S 0.00877784 1.85144 0.064
e 0.257206 1.32421 0.185
oy -0.000676016 -0.756705 0.449
Kagawa Bank (i=123)
b, -4.92877 -20.3369 0.000
e 0.00183328 0.430581 0.667
e -0.091755 -0.345849 0.729
boey 0.00104531 0.776017 0.438
Ehime Bank (i=124)
e -4.91915 -15.1424 0.000
P -0.00269733 -0.707032 0.480
e -0.023129 -0.070125 0.944
oy 0.00248457 1.26933 0.204
Bank of Kochi (i=125)
sy -5.21657 -27.5873 0.000
i -0.000734689 -0.173729 0.862
e 0.291506 1.65719 0.097
oy -0.000136103 -0.230698 0.818
Nishi-Nippon Sogo Bank (i=126)
oy -4.94217 -1778.78 0.000
Nishi-Nippon Bank (i=127)
by -4.88860 -8668.33 0.000
by 0.00530570 32.9761 0.000
Nishi-Nippon City Bank and Nishi-Nippon City Bank (merged with the Bank of
Nagasaki) (i=128)
oy -4.75623 -1728.35 0.000
oy -0.000792433 -3.61776 0.000
Nishi-Nippon City Bank (merged with the Bank of Nagasaki) (i=129)
Fukuoka City Bank (i=130)
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S -5.27948 -23.5155 0.000
ez 0.425687 1.54537 0.122
e 0.000889926 0.439975 0.660
Fukuoka Chuo Bank (i=131)
b3E, -5.08131 -527.954 0.000
bET 0.000656438 1.02558 0.305
Saga Kyoei Bank (i=132)
oy -4.65841 -16.6631 0.000
ez 0.011341 1.56024 0.119
SEZ -.583914 -1.70420 0.088
SIET -0.00153972 -0.790636 0.429
Bank of Nagasaki (i=133)
blsslaE,v -4.75340 -17.2147 0.000
ez 0.00614317 1.59210 0.111
SIEZ -0.422122 -1.25965 0.208
b3 0.000519660 0.610282 0.542
Kyushu Bank (i=134
SE -4.73950 -19.3900 0.000
SIEZ -0.330617 -1.14350 0.253
SET -0.00156960 -0.998000 0.318
Kumamoto Bank (i=135)
-y -5.11499 -1123.44 0.000
SET -0.00314498 -7.02784 0.000
Kumamoto Family Bank (i=136)
oy -5.01311 -117.967 0.000
SEZ 0.059863 1.28512 0.199
o~y -0.00243159 -24.5498 0.000
Higo Family Bank (i=137)
oy -5.08620 -586.699 0.000
oy -0.00721076 -13.0601 0.000
Howa Bank (i=138)
S?ISEV -5.11241 -101.056 0.000
ez -0.00246749 -0.704214 0.481
SIEZ 0.098803 1.43544 0.151

38V.5
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oy -0.000153684 -0.116921 0.907
Miyazaki Taiyo Bank (i=139)
oy -4.94712 -10.0577 0.000
S 0.00508010 1.41154 0.158
e -0.155296 -0.290101 0.772
oy -0.000682699 -0.310828 0.756
Minami-Nippon Bank (i=140)
e -5.20108 -71.8281 0.000
e -0.000184763 -0.081248 0.935
SE 0.225133 2.88693 0.004
e -0.00270015 -3.60431 0.000
Okinawa Kaiho Bank (i=141)
by -4.83882 -84.5908 0.000
e 0.0000348873 0.00725659 0.994
ez -0.136810 -1.49154 0.136
by 0.0000284734 0.100998 0.920
Tokyo Star Bank (i=142)
oy -5.16838 -443.217 0.000
e 0.021591 24.4502 0.000
Saitama Resona Bank (i=143)
blsél'efv -4.94711 -346.516 0.000
bosy 0.020317 26.6185 0.000
Number of 4821
Observations
Order of MA for 5
the Error Term
Test for 634.252
Overidentification [0.456]
[p-value]
Value Function 0.131560

Note: 1. Tables 4.1.3 to 4.1.5 show the results for the GMM estimations of Egs. (3.2.1.1)

to (3.2.1.3) composing Eq. (3.1.1.1.2), respectively.
2. The details of Eq. (3.1.1.2.4d) are as follows:

b|S\I/E (Z\?,i,t’rt*) be\I/E +QS\I/E§ 'Zz(lg,i,t +b|S\I/E§ 'Zgi,t +b|§\I/ET ‘7,122, 3,5, 6, 9-17, 21-30,

32-38, 40-43, 46, 47, 49, 50, 52, 53, 56-60, 63, 64, 66, 67, 70-75, 79, 81, 83-88,
90, 95-98, 100-105, 111, 116, 117, 121-125, 132, 133, 138-141,

by (28,77 ) =By +b3% - 28, +bYT -7, i=1, 8, 18, 44, 55, 62, 68, 76, 78, 82,
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89, 91, 94, 106-108, 112-114, 118, 119, 130, 134, 136,
03 (5,0070) =B B3 25, + BT o 1299,
Qﬂf(zsmﬂzf)::hﬂf—+bﬁfT-zf,i:7,31,51,54,61,69,80,92,115,120,127,128,

131, 135, 137, 142, 143,
by (29,7 ) =by . i=19, 20, 39, 45, 48, 65, 77, 93, 109, 110, 126,

where Zz?,i,t’ ZSM, and 7, are respectively the loan per case, the proportion of

loans for small and medium firms, and the normalized time trend.

3. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. For instrumental variables, the following
variables are used: the individual bank dummies, the products of these dummies
and the normalized time trend, the products of these dummies and the estimate of
the static cost share of the current goods in the previous period, the products of
these dummies and some endogenous quality variables (i.e., the loan per case and
the proportion of loans for small and medium firms) in the previous period, the
products of these dummies and the estimate of the static cost share of the labor in
the previous period, the products of these dummies, the normalized time trend,
and the estimate of the static cost share of the current goods in the previous period,
and the products of these dummies, these endogenous quality variables, and this
estimate.

4. When new banks emerge due to consolidation, we treat the new banks and their
predecessors as different entities.

5. The Seiwa Bank (i=4) is added to the Michinoku Bank (i=5) because of a lack of
samples. For the same reason, the Nishi-Nippon City Bank (merged with the Bank
of Nagasaki) (i=129) is added to the Nishi-Nippon City Bank (i=128).
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(Fig. 4.1.1) Static Cost Neutral and Unneutral
Efficiencies
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Table 4.2.1 Estimation Results for the Dynamic Variable Cost Function (1)

Parameter Estimate t-statistic p-value
ay 0.195955 3.57748 0.000
ac 0.231317 2.47625 0.013
ag' | -0.182866 -4.12135 0.000
as -1.62213 -6.70780 0.000
as 5 -8.15102 -12.1839 0.000
as -0.00746860 -14.0356 0.000
ag s -0.089755 -2.57857 0.010
as 0.118915 2.72417 0.006
as -0.179730 -6.19424 0.000
aZ . 0.280002 6.80780 0.000
ag 17 -0.158053 -2.98494 0.003
ag -0.090380 -7.90952 0.000
s 1 0.142341 3.94530 0.000
a, -0.265104 -3.45195 0.001
atr 0.866678 5.67093 0.000
an . 0.171347 2.35424 0.019
a1, -1.21801 -3.85304 0.000
al,, -0.155292 -1.89573 0.058
a5 13.8161 13.3223 0.000
al . 0.00291364 4.82806 0.000
CHP -0.256811 -4.76996 0.000
aj -0.072207 -4.45818 0.000
i -0.185856 -4.22599 0.000
I 0.255346 4.83222 0.000
al 5 0.091028 2.89989 0.004
aj » 0.086882 4.93302 0.000
al 0.244655 3.87843 0.000
CHi -0.046783 -0.966931 0.334
a, -0.196676 -2.79264 0.005
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aff -0.506124 -3.87948 0.000
at | -0.010982 -0.175566 0.861
aZ . 2.48516 5.36587 0.000
aZ 1.23936 2.38945 0.017
aZo 0.0000575692 8.75936 0.000
aZ, 0.379906 8.17442 0.000
al, 0.087116 2.56675 0.010
aZ 0.331241 5.66828 0.000

a, 0.637677 6.31935 0.000
af -0.867045 -3.92730 0.000
all | -0.043565 -0.482564 0.629
al . -1.57468 -2.80826 0.005
al , 1.41406 2.63352 0.008
al -0.0000667036 -7.97178 0.000
aZ | 0.109196 3.28905 0.001
al . -0.210503 -3.72569 0.000
al,, -0.093188 -2.58928 0.010
al . 0.326167 4.34824 0.000
aZ -0.353104 -6.89244 0.000
al . 0.026378 0.360134 0.719

a 0.043194 0.920300 0.357
at 0.110076 1.11572 0.265
all -0.048184 -0.970675 0.332
al,, 0.138640 3.52763 0.000
al, 0.184072 8.21743 0.000
al,, 0.052545 1.67963 0.093
al,, -0.190924 -3.92674 0.000

a -0.052458 -1.60328 0.109
af 0.066823 1.01580 0.310
al 0.047924 152878 0.126
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al,, -0.111058 -4.16950 0.000
ag, -0.00306763 -0.178199 0.859
at -0.023749 -0.661353 0.508
al 0.028061 1.80405 0.071
al . -0.040953 -2.41814 0.016

a, 0.011038 0.730958 0.465
at 0.080522 2.71789 0.007
at 0.012871 0.924322 0.355
al -0.041422 -2.97345 0.003
a’, -0.028406 -4.42831 0.000
al, -0.060845 -7.40533 0.000
al,, -0.00856384 -0.581100 0.561
a, -0.012911 -3.79884 0.000
aF 0.018291 5.13006 0.000

al 0.00202005 0.664002 0.507
a,, 0.072760 7.37317 0.000

aZ, ., 0.00576709 2.05458 0.040
ac, 0.016613 2.46804 0.014
2t -0.059732 -7.19667 0.000
all -0.015183 -2.57901 0.010
al . 0.049785 5.54749 0.000

a, 0.486922 84.9468 0.000
N -0.000222417 -1.58989 0.112
a 0.00410728 3.26340 0.001
al,, -2.02468 -13.2207 0.000
a’, 0.135176 8.96537 0.000
aZ, -0.514562 -14.6298 0.000
a’, -0.0000771321 -1.20629 0.228
aZ, -0.043544 -13.3470 0.000
aZ, -0.063278 -6.26421 0.000
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al,, 0.089819 12.6714 0.000
al,. 0.00769822 2.30843 0.021
al,, 0.00268101 1.00207 0.316
al, -0.234813 -1.94309 0.052
al,, 2.13303 20.8594 0.000
al,, 0.0000115346 14.9144 0.000
al,, 0.00753050 3.25678 0.001
aZ, 0.00494849 2.66610 0.008
al, 0.017538 9.19307 0.000
al,, 0.00891358 4.31459 0.000
al,, 0.00950152 4.35934 0.000
al,, 0.013696 6.99359 0.000
aZ, 0.014714 7.37228 0.000
al,, 0.00731785 3.28221 0.001
aZ, 0.015448 7.14705 0.000
al, 0.022777 10.8852 0.000
al,, 0.00171576 0.948969 0.343
al, 0.018543 211740 0.000
al,, -0.010915 -10.2144 0.000
a® 0.0000000788263 1.15054 0.250
a, 0.027792 14.6540 0.000
2 0.000145301 4.30666 0.000
all -0.00133697 -3.19959 0.001
aZ, 0.794227 16,5710 0.000
aZ, -0.088380 -16.5006 0.000
al, -0.053864 -3.60746 0.000
a, -0.0000934590 -4.38896 0.000
a, 0.00885258 7.82645 0.000
al, -0.015220 -5.69610 0.000
aZ, -0.031142 -16.1247 0.000
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aZ,. -0.000648688 -0.812527 0.416
aZ, -0.00735316 -8.20146 0.000
aZ . -0.396550 -9.93534 0.000
aZ,, 0.543991 14.8028 0.000
aZ, 0.00000619027 25.8678 0.000
aZ,, -0.00322737 -4.71334 0.000
aZ, -0.00335717 -6.47782 0.000
aZ . -0.00491366 -9.32115 0.000
aZ,, -0.00303922 5.11127 0.000
aZ,, -0.00525064 -8.59778 0.000
aZ . -0.00284030 -5.19034 0.000
al, -0.00207633 -3.78566 0.000
aZ,. 0.00305614 4.69227 0.000
al, -0.000303071 -0.487529 0.626
aZ -0.000856110 -1.39886 0.162
aZ 0.00240917 4.84267 0.000
aZ,, -0.000211155 -0.805782 0.420
aZ,. 0.00102905 2.96760 0.003
a? -0.000000161329 -0.149556 0.881
a, 0.355622 41,6137 0.000
N 0.000186389 0.879266 0.379
al -0.00483039 -2.63287 0.008
al,, 2.24173 9.53084 0.000
aZ, -0.113207 -4.98745 0.000
aZ, 0.833446 16.0946 0.000
aZ, 0.000212992 2.19981 0.028
aZ, 0.056699 11.6650 0.000
aZ, 0.111359 7.55057 0.000
aZ,, -0.103668 -9.81416 0.000
al, -0.010969 -2.17546 0.030
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aZ,, 0.00353041 0.873044 0.383
2, 0.763951 4.23704 0.000
aZ,, -3.78566 -23.2627 0.000
aZ,, -0.0000238217 -20.3431 0.000
2y -0.00805588 -2.30427 0.021
aZ, -0.00401864 -1.46081 0.144
oy -0.021446 -7.57105 0.000
aZ,, -0.010341 -3.37884 0.001
al, -0.00894895 -2.72226 0.006
aZ . -0.017776 -6.05666 0.000
aZ, -0.020103 -6.73437 0.000
al, -0.014215 -4.32974 0.000
aZ, -0.023041 -7.05904 0.000
al, -0.033550 -10.6741 0.000
2, -0.00507844 -1.89384 0.058
al, -0.027815 -21.6006 0.000
al, 0.015439 9.86157 0.000
b%, 0.095204 3.16542 0.002
bq2, -0.177690 -2.98700 0.003
b2, -0.319240 -6.52355 0.000
b2 -0.093902 -1.48449 0.138
b 0.229761 8.77048 0.000
b 0.126992 4.70830 0.000
032, 0.083484 5.87381 0.000
b -0.032792 -2.17638 0.030
=y 0.00267878 1.36656 0.172
b2, -0.046939 5.45291 0.000
b%°, 0.193065 1.65317 0.098
b2 -0.089788 -1.44524 0.148
6% 0.164012 1.20441 0.228

LLTD
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b&% 0.00294413 0.055103 0.956
b&% -0.063644 -2.01773 0.044
bl(_?LQCL 0.019085 0.890710 0.373
bLQS\ 0.032813 2.23733 0.025
bSLQCM -0.00665074 -1.66882 0.095
bSLQCD -0.019014 -2.18990 0.029
bggoo -0.120838 -3.22141 0.001
bggm 0.228804 3.13558 0.002
b§§5 -0.034082 -1.67877 0.093
b§§c 0.127717 5.06597 0.000
bSSCL 0.00190813 0.116073 0.908
bSSA 0.049809 3.79477 0.000
bSSCM 0.011206 3.92833 0.000
ngCD 0.015386 2.43703 0.015
QSDTD -0.157389 -0.921512 0.357
Qgs -0.164569 -3.68892 0.000
Q§c 0.061635 1.26591 0.206
QSDCL -0.083517 -2.98848 0.003
QD% 0.012887 0.584267 0.559
QDQCM 0.00577339 1.43043 0.153
QSDCD 0.055681 3.76341 0.000
bstQ -0.00884182 -3.08374 0.002
bchQ -0.090270 -4.23710 0.000
bg?é?L 0.032986 2.40791 0.016
bSAQ 0.029358 3.67955 0.000
bSCQM -0.000495814 -0.667195 0.505
bé?c% -0.016747 -3.83746 0.000
bgg -0.102404 -4.56896 0.000
bggL -0.011498 -1.18962 0.234
bSE -0.033932 -4.44365 0.000
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-0.000416246 -0.190196 0.849
0.016593 6.01921 0.000
-0.00723165 -1.00021 0.317
-0.000252926 -0.049832 0.960
0.000747221 0.752337 0.452
-0.015410 -6.38203 0.000
-0.00873112 -2.64433 0.008
-0.00609042 -7.80829 0.000
0.00556686 3.25274 0.001
-0.000159303 -0.592317 0.554
-0.000806853 -2.93602 0.003
0.00438943 3.98077 0.000
0.197451 186.164 0.000
-0.00663165 -20.7537 0.000
-0.145950 -60.3152 0.000
0.00530513 43.2432 0.000
0.00621914 11.8607 0.000
0.139731 54.7099 0.000
0.837321x107" 0.072792 0.942
0.198619x10°° 2.09090 0.037
0.758281x10°° 0.835162 0.404
-0.00239537 -1.83737 0.066
0.00307560 8.80007 0.000
0.000449295 0.240850 0.810
-0.047996 -26.4646 0.000
-0.00699741 -11.4023 0.000
0.079775 29.7524 0.000
-0.00671261 -3.74176 0.000
-0.00221826 -4.24117 0.000
0.012436 4.73539 0.000




QDPL 0.033695 16.0778 0.000

Q;’K 0.013619 22.0065 0.000

QDPV -0.064984 -21.1695 0.000
bSQLF’ 0.000383125 0.662382 0.508
bSKP 0.000749619 6.43982 0.000
bstP -0.00135229 -1.50821 0.132
chLP 0.00613461 8.32547 0.000
bgz’ -0.00124873 -4.67812 0.000
bg\f’ -0.00798624 -7.42908 0.000
bgLF’L 0.00283553 5.94965 0.000
bgLF’K 0.00165340 12.0857 0.000
bgLPV -0.00599183 -8.38538 0.000
bgf -0.00344457 -6.12577 0.000
bg; -0.00251043 -14.6713 0.000
b,?\F,’ 0.00779643 9.46448 0.000
bg;L -0.000507408 -5.76785 0.000
bg\jx -0.0000125129 -0.578455 0.563
bgl\F/’N 0.000779985 5.69090 0.000
bggL 0.00225449 13.9853 0.000
ngF)’K 0.0000742500 1.22739 0.220
bggv -0.00348483 -14.3630 0.000
bSLTT 0.015680 7.05896 0.000
bSLTT -0.010920 -2.80524 0.005
bggT 0.00764737 2.24691 0.025

QST -0.00460475 -0.855540 0.392
bSQTT 0.00912212 3.24117 0.001
bgTT -0.00177485 -1.07697 0.281
bgLTT 0.00115000 1.18815 0.235
bgTT -0.00633267 -7.12981 0.000
bg\TAT -0.000365761 -2.40475 0.016
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b(?[T,T -0.00150343 -3.29490 0.001
bfTT -0.00389490 -25.3595 0.000
bg 0.00117574 17.7663 0.000
h/P‘;— 0.00467561 20.2766 0.000
R-squared Variable Cost Function 0.992079
Share of Labor 0.530480
Share of Physical Capital 0.857089
Number of 4678
Observations
Order of MA for 3
the Error Term
Test for 1087.87
Overidentification [0.889]
[p-value]
Value Function 0.232551

Note: 1. Tables 4.2.1 and 4.2.2 show the results of the simultaneous GMM estimation of
the dynamic variable cost function explained in Subsection 3.1.2.2, with the
dynamic cost share equations explained in the same subsection. Table 4.2.1 gives
the estimates of the parameters other than the coefficients of the individual bank
dummies in Eq. (3.1.2.2.1a); Table 4.2.2 gives the estimates of the coefficients.

2. The details of Egs. (3.1.2.2.1b) and (3.1.2.2.1c) are as follows:
S S
aSL(EFi,t—l’ HI Lt-1 ZSL,i,t) =85 + aEI_F ’ EFi,t—l + a:I_I,L -HI Lt ZaSZL,h ’ ZhQ,i,t '
he{l,3,4,5,7,11,13,16,17,26}
a (EFi,St—l’ HI s Z(EL,i,t) =a, + aLEf ’ EFi’SH + all_-il_I,L HI L+ Zali,h ) Zf?,i,t ’
he{Z,3,4,6,9,13,14,16,21,24,25,27}
S S
pp (EFi,t—l’ HI Lt-1 Z%D,i,t) =8pp agg ’ EFi,t—l + aSIID,L -HI Lt T ZaéD,h ’ ZhQ,i,t ,
he({7,13,18-20,23}
amp (EFi,St—l’ HI o, Z'I(?D,i,t) =8rp + afg ’ EFLSH + a‘l|'-|DI,L HI L+ ZaTZD,h ' Zf?,i,t ,
he{7,9,13,16—18,20,22,24}
S S
as (EFi,t—l’ HI Lit-11 Z(S:),i,t) =as+ agF ’ EFi,t—l + a::_ -HI Lt T Zasz,h ' Zr?,i,t '
he{13,16,21,23}
ac (EFi,St—l’ HI Zg,i,t) =ac+ac -ER +ad, -HI +ad, 23,
ac. ( EFi,St—r HI Lt-1r ZgL,i,t) =8 + aCEE ) EFiifl + a(li_:lL -Hi Lta T aéL,13 ) Zg,i,t ’

s Q \_ EF s HI z .Q
aA(EFi,t—l’ HI Lt-1) ZA,i,t) =axta, - EFi,t—l Tay - HI L1 T ZaA,h “Lhig
he{7,13,16,23}

s Q _ EF s HI z Q
Aem (EFi,t—l’ HI Lt-1rZcm ,i,t) =8cy Ty EFi,t—l R YR HIL,t—l + zacm noZnit

he{9.13}

s Q _ EF S HI z Q
Acp (EFi,t—l7 Hi Lt-1r ZCD,i,t) =8cp t8cp - EFi,t—l +8cp, HI Lta T 8cpas Zi3it

SIE 0 )\ _ SIE  ASIE HI z .0 .
aj( ,j,t—l’HIL,t—11Zj,i,t)_a'j+a‘j ANl HL YAl g, je{LKV],
he{2718,20727}

where EF?, is the static cost unneutral efficiency in the previous period, HI,

201



is the Herfindahl index of loans (i.e., the sum of the short-term and long-term loans)

in the previous period, A’j, (je{L,K,V}) are the inefficiency coefficients of

static factor demand functions in the previous period, zﬁym (h=1,..,27) are the

short-term prime rate (h =1), the capital ratio of borrower firms (h=2), the loan
loss provision rate (h=3), the loan per case (h=4), the proportion of loans for
small and medium firms (h =5), the Herfindahl index of loan proportions classified
by industry (h=6), the regional dummy in the Tohoku area, which takes a value
of unity if the bank concerned operates in the Tohoku area (h=7), the regional
dummy in the Kinki area (h=8), the regional dummy in the Chugoku area (h=9),
the regional dummy in the Sikoku area (h =10), the regional dummy in the Kyusyu
area (h=11), the bank dummy in the second-tier regional banks, which takes a
value of unity if the bank concerned is the member bank of the Second Association
of Regional Banks (h=12), the bank dummy in the large banks, which takes a
value of unity if the total financial asset of the bank concerned is larger than that of
the average bank (h =13), the long-term prime rate (h =14), the proportion of loans
secured by real estate (h=15), the regional dummy in the Kanto area (h=16), the
regional dummy in the Sanin area (h =17), the yield on government bonds (h =18),
the postal savings interest rate of ordinary savings (h=19), the TOPIX (h =20),
the regional dummy in the Hokuriku area (h =21), the postal savings interest rate
of postal savings certificates (h =22), the regional dummy in the Hokkaido area
(h=23), the regional dummy in the Koshinetsu area (h=24), the regional
dummy in the Tokai area (h =25), the proportion of loans for real estate business
(h=26), and the proportion of loans without collateral and without warranty
(h=27).

. The conditional heterosckedascity of the error term is explicitly controlled. The
autocorrelation is, furthermore, corrected when it is found. When including the
moving average of the error term in the estimate of the covariance matrix of the
orthogonality conditions, we use Bartrett’s spectral density kernel proposed by
Newey and West (1987) in order to guarantee that the estimate of the covariance
matrix is a positive definite matrix.

. The endogeneity of some variables is taken into account by using different
instrumental variables for each equation. For the instrumental variables, in addition
to those used in the estimation of the static variable cost function in the second
stage (other than the products of the individual bank dummies and the square of the
normalized time trend, and the products of these dummies and their cube), the
following variables are used: the products of the individual bank dummies and the
static cost unneutral efficiency in the previous period, and the products of these
dummies and the Herfindahl index of loans in the previous period for all equations,
the inefficiency coefficients of static factor demand functions in the previous period
for each dynamic cost share equation, the Herfindahl index of loans in the previous
period for all dynamic cost share equations, the products of the logarithms of the
factor prices in the current period and the inefficiency coefficients of static factor
demand functions in the previous period, and the products of the logarithms of their
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5.

6.

factor prices and the Herfindahl index of loans in the previous period for the
dynamic variable cost function and each dynamic cost share equation, the products
of the logarithms of the financial goods in the previous period and the static cost
unneutral efficiency in the previous period, and the products of the logarithms of
their financial goods and the Herfindahl index of loans in the previous period for
the dynamic variable cost function.

The estimates of parameters related to the current goods price ( Py ;) are calculated

from the condition of linear homogeneity with respect to factor prices.

The number of the samples that violate the concavity conditions for factor prices is
2425 out of 4678 (i.e., the number of all samples), meaning that these samples
account for 52 percent of all samples. How to decrease these samples is a task for
the future.
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Table 4.2.2 Estimation Results for the Dynamic Variable Cost Function (2):

a (EFi,St—l7 HIL,t—l’Tt*)
Parameter \ Estimate \ t-statistic \ p-value

Yachiyo Bank (The present Kiraboshi Bank) (i=1)

3, 8.27426 3.35895 0.001

alEF 6.67609 0.875047 0.382

a 0.049703 1.21920 0.223
Hokkaido Bank (i=2)

a, 9.78652 51.4333 0.000

ar 2.66339 3.07105 0.002

al -0.283551 -6.75097 0.000

a; -0.029966 -11.0310 0.000
Aomori Bank (i=3)

a, 10.7364 97.0799 0.000

ar -2.18011 -6.01758 0.000

alll 0.180320 2.49433 0.013

a; -0.00956026 -4.93683 0.000
Seiwa Bank (i=4)
Seiwa Bank and Michinoku Bank (i=5)

as -2.09823 -0.615929 0.538

ac -0.470445 -0.666903 0.505

alll 24.5560 3.68373 0.000

ag -0.017825 -6.12583 0.000
Akita Bank (i=6)

a, 10.3267 69.2256 0.000

aGEF -0.887780 -2.25382 0.024

all 0.190507 2.26910 0.023

a -0.012789 -5.75479 0.000
Ugo Bank (i=7)

a, 9.64044 204.974 0.000

a -0.000184823 -0.068490 0.945
Hokuto Bank (i=8)

a, 8.59197 37.6802 0.000

ar 4.22568 6.20713 0.000
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a; -0.088667 -8.77920 0.000
Shonai Bank (i=9)

a, 9.36995 44.2345 0.000

agEF 0.133695 0.358604 0.720

agﬁ"L 0.255728 1.93591 0.053

ay -0.00302612 -1.26764 0.205
Yamagata Bank (i=10)

a, 11.0069 42.8222 0.000

a -2.59210 -3.79141 0.000

aly -0.303178 -1.23391 0.217

alTO -0.00887720 -3.95117 0.000
Bank of Iwate (i=11)

a, 11.0536 31.4160 0.000

a7 -1.03520 -2.53007 0.011

a; -1.60423 -1.94348 0.052

alTl -0.00946355 -4.36193 0.000
Tohoku Bank (i=12)

a, 8.98087 23.8770 0.000

alEZF -0.494783 -2.64212 0.008

al 2.11708 2.26441 0.024

2,L

aj, -0.00185580 -0.604081 0.546
77 Bank (i=13)

A, 10.5226 79.5388 0.000

a1E3F -1.71714 -2.64912 0.008

an, 0.477123 2.41031 0.016

alTB -0.026490 -7.21561 0.000
Toho Bank (i=14)

a, 10.6434 50.4257 0.000

aﬁF -0.194695 -0.302118 0.763

al -0.610102 -1.18485 0.236

4L

a, -0.00568056 -1.56533 0.118
Gunma Bank (i=15)

s 9.72920 18.0784 0.000
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ay -0.033699 -0.041723 0.967

agL 1.40500 1.57766 0.115

as 0.000360947 0.078670 0.937
Ashikaga Bank (i=16)

a 9.31122 20.9067 0.000

an -2.88181 -3.24658 0.001

an. 2.60130 4.29247 0.000

ay. 0.000929160 0.208710 0.835
Joyo Bank (i=17)

a, 11.4820 81.1282 0.000

ag -5.72902 -4.93119 0.000

an -0.195888 -2.96639 0.003

ay, -0.013817 -4.42134 0.000
Kanto Bank (i=18)

A 6.52408 3.70988 0.000

ay 5.67784 1.85139 0.064

aj, 0.027521 1.76995 0.077
Kanto Tsukuba Bank (i=19)

a, 10.0765 272.245 0.000
Tsukuba Bank (i=20)

3, 10.5461 200.512 0.000
Musashino Bank (i=21)

ay, 10.6727 63.4237 0.000

a -1.23065 -3.14243 0.002

an. -0.019006 -0.226548 0.821

a,, -0.00132887 -0.234288 0.815
Chiba Bank (i=22)

a, 10.7952 36.4202 0.000

an 0.886929 0.830976 0.406

ay. -0.138476 -0.267010 0.789

ay) 0.011586 2.79899 0.005
Chiba Kogyo Bank (i=23)

10.7797 47.4492 0.000

a23
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an -1.47670 -5.00034 0.000
al -0.270405 -0.541151 0.588
ags -0.00986326 -3.16995 0.002
Tokyo Tomin Bank (i=24)
a,, 10.2646 48.7808 0.000
a254F -0.182413 -0.297602 0.766
(312”4'1L 0.032165 0.166958 0.867
a;; -0.00334711 -0.841177 0.400
Bank of Yokohama (i=25)
8y 3.46659 1.53072 0.126
aZESF -5.66485 -1.46000 0.144
an, 8.54839 3.71889 0.000
ags -0.011428 -1.66099 0.097
Daishi Bank (i=26)
2, 7.40516 18.0718 0.000
azEGF 14.1199 6.41237 0.000
aszl,L 0.442318 1.57292 0.116
ay -0.000715858 -0.159268 0.873
Hokuetsu Bank (i=27)
a, 10.5920 34.6387 0.000
a2E7F -1.22161 -1.82550 0.068
ag -0.146569 -0.376331 0.707
a -0.016542 -5.08136 0.000
Yamanashi Chuo Bank (i=28)
ay 10.1963 86.1668 0.000
aZESF 0.320710 0.727462 0.467
a;g -0.017425 -5.49323 0.000
Hachijuni Bank (i=29)
2y 11.9887 37.2438 0.000
azEgF -0.370926 -0.446203 0.655
(312”9"L -1.57449 -3.72010 0.000
ay -0.025448 -7.63828 0.000

Hokuriku Bank (i=30)
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a,, 9.90663 27.4695 0.000
a3EOF 3.42198 3.45510 0.001
a;"L 0.228790 0.464989 0.642
asTo -0.032693 -9.30213 0.000
Bank of Toyama (i=31)
ay 9.07523 35.6343 0.000
asElF 0.375085 2.47531 0.013
an -0.126709 -0.453830 0.650
ay -0.012889 -4.96734 0.000
Hokkoku Bank (i=32)
a, 9.97780 56.3169 0.000
a3EZF 1.73848 2.30710 0.021
ast -0.026565 -10.4909 0.000
Fukui Bank (i=33)
a 9.12753 17.8292 0.000
aSESF 3.22280 3.37687 0.001
a;"L 0.309320 0.492092 0.623
ang -0.026344 -9.67415 0.000
Shizuoka Bank (i=34)
8y, 11.1583 25.0655 0.000
aSE4F 3.73733 1.14409 0.253
all -1.89387 -3.12241 0.002
a,, -0.020849 -7.78009 0.000
Suruga Bank (i=35)
8y 11.2918 17.4549 0.000
a355F -4.64183 -1.97727 0.048
ag's"L 0.336779 0.537790 0.591
asTS -0.012254 -2.45644 0.014
Shimizu Bank (i=36)
. 9.78795 43.5301 0.000
asEsF 0.197694 0.572231 0.567
all -0.352691 -0.791049 0.429
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aSTG -0.00450362 -2.66864 0.008
Ogaki Kyoritsu Bank (i=37)

a, 10.0561 47.8000 0.000

a3E7F 1.64359 1.74711 0.081

an, -0.175010 -3.26155 0.001

ar 0.00610828 1.72120 0.085
Juroku Bank (i=38)

Ay 13.9166 16.8912 0.000

an -12.9506 -5.60977 0.000

an, -1.83204 -1.50895 0.131

aSTB -0.016450 -5.11831 0.000
Juroku Bank (merged with the Gifu Bank) (i=39)

Ay 10.2994 188.899 0.000
Mie Bank (i=40)

a, 8.67525 15.4097 0.000

afoF 1.59932 2.90032 0.004

ap, 0.901470 0.812597 0.416

alo 0.00620328 2.13917 0.032
Hyakugo Bank (i=41)

a, 11.2762 41.1377 0.000

ale 1.01734 1.67519 0.094

ay. -3.06144 -3.77467 0.000

a,, -0.00517813 -2.45724 0.014
Shiga Bank (i=42)

a,, 10.7400 90.0420 0.000

an -1.36100 -1.83646 0.066

ap. -0.125564 -1.65814 0.097

a}z -0.011800 -5.52301 0.000
Bank of Kyoto (i=43

3, 11.1429 40.9020 0.000

a4E3F -3.07378 -1.87131 0.061

als -0.00554470 -1.35271 0.176

Osaka Bank (i=44)
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a,, 11.1428 53.2725 0.000

a4E4F -3.77727 -4.88698 0.000

a, -0.017514 -3.97784 0.000
Kinki Osaka Bank (The present Kansai Mirai Bank) (i=45)

a5 10.5290 232.653 0.000
Senshu Bank (i=46)

3, 9.77877 53.6720 0.000

aEGF -0.183969 -0.460333 0.645

ag, 0.326877 1.42691 0.154

alﬁ 0.00226942 0.906407 0.365
Ikeda Bank (i=47)

a, 9.84814 91.7475 0.000

as -0.447452 -1.95313 0.051

azll-l7|,L 0.712329 3.07851 0.002

317 -0.00529010 -1.80330 0.071
Senshu Ikeda Bank (i=48)

3, 10.3087 219.754 0.000
Nanto Bank (i=49)

A 10.9671 155.805 0.000

ay -2.56213 -8.05881 0.000

alg -0.00977166 -3.79381 0.000
Kiyo Bank (i=50)

a, 10.6732 116.703 0.000

aSEOF 0.968982 2.23370 0.026

an, -0.681112 -5.07966 0.000

ay, 0.000827737 0.310544 0.756
Kiyo Bank (merged with the Wakayama Bank) (i=51)

ay, 10.1215 228.035 0.000

a, 0.00803137 2.57402 0.010
Tajima Bank (i=52)

a, 10.1421 63.4065 0.000

aSEzF -0.867457 -4.32419 0.000

ag. -0.235258 -2.53650 0.011

210




agz 0.013416 5.44805 0.000
Tottori Bank (i=53)

a, 9.00181 21.8395 0.000

aSESF 1.06041 1.56066 0.119

ags -0.022795 -4.76045 0.000
San-in Godo Bank (i=54)

a, 10.0771 280.981 0.000

a; -0.035726 -7.69344 0.000
San-in Godo Bank (merged with the Fuso Bank) (i=55)

A 11.7645 52.6574 0.000

a5E5F -7.86088 -5.69975 0.000

a;5 -0.000807544 -0.225519 0.822
Chugoku Bank (i=56)

a 10.0127 26.2737 0.000

a5E6F 10.3366 4.18380 0.000

an. -0.804581 -1.52015 0.128

ay -0.012034 -2.34568 0.019
Hiroshima Bank (i=57)

a; 11.6978 85.1264 0.000

ae -8.04850 -7.53013 0.000

a;I,L 0.046285 0.884866 0.376

a; -0.028173 -7.52643 0.000
Yamaguchi Bank (i=58)

A 11.7658 56.8079 0.000

a5E8F -5.04680 -24.3489 0.000

g, -0.329026 -1.24589 0.213

a;s -0.026780 -8.28041 0.000
Awa Bank (i=59)

a, 11.2734 29.9257 0.000

asEgF -0.752814 -3.03319 0.002

as';'yL -1.70552 -2.42062 0.015

agg -0.011680 -5.87258 0.000

Hyakujushi Bank (i=60)
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3, 11.0546 32.2244 0.000
ag 0.645325 1.33220 0.183
g, -1.39581 -2.05164 0.040
ag, -0.00632608 -3.41951 0.001
lyo Bank (i=61)
3, 10.4973 489.866 0.000
ay, 0.0000826738 0.031332 0.975
lyo Bank (merged with the Toho Sogo Bank) (i=62)
a, 7.83897 16.1632 0.000
ag 15.9045 5.51852 0.000
ag 0.026101 4.15409 0.000
Shikoku Bank (i=63)
3, 10.2740 46.0880 0.000
ag -0.631983 -4.40632 0.000
ag, 0.256888 0.640820 0.522
ag, -0.014459 -10.7126 0.000
Bank of Fukuoka (i=64)
a, 10.8557 87.5683 0.000
ag 0.461161 0.402672 0.687
ag. -0.012725 -0.199557 0.842
a, -0.00918288 -2.81479 0.005
Chikuho Bank (i=65)
A 8.50233 34.1931 0.000
ag 0.622761 2.48286 0.013
g, -0.157253 -1.94653 0.052
ag 0.00893154 3.63245 0.000
Bank of Saga (i=66)
A 12.0632 19.5411 0.000
ag -0.061313 -0.305044 0.760
g, -2.54969 -3.00126 0.003
ag, -0.00156548 -0.848968 0.396
Eighteenth Bank (i=67)
a; 10.6051 106.907 0.000
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a6E7F -1.18190 -3.20167 0.001
ag, -0.182715 -3.30885 0.001
a -0.00624474 -3.73655 0.000
Shinwa Bank (i=68)
A 10.2743 9.04585 0.000
as -0.361874 -0.089372 0.929
a;g -0.00660161 -0.515815 0.606
Shinwa Bank (merged with the Kyushu Bank) (i=69)
2, 10.3998 138.410 0.000
a;g -0.023764 -4.72867 0.000
Higo Bank (i=70)
a, 10.4087 129.713 0.000
a7EOF -0.926149 -3.12595 0.002
all 0.294934 5.98225 0.000
a;O -0.00610139 -3.05959 0.002
Oita Bank (i=71)
a, 11.9409 25.1935 0.000
aff -0.288529 -0.882057 0.378
an, -2.32717 -3.16076 0.002
an -0.014275 -7.30140 0.000
Miyazaki Bank (i=72)
a, 11.4725 39.9145 0.000
at 0.767917 1.82666 0.068
all -2.66283 -5.82518 0.000
a; 0.00997017 2.83310 0.005
Kagoshima Bank (i=73)
a, 10.6724 33.1016 0.000
a7E3F -1.47159 -3.44697 0.001
al 0.053387 0.102025 0.919
ar, -0.010041 -3.10582 0.002
Bank of Ryukyu (i=74)
a, 9.21520 14.5408 0.000
ai -0.706509 -0.936604 0.349
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an. 2.69085 1.62191 0.105

a, 0.00132141 0.924053 0.355
Bank of Okinawa (i=75)

a 9.09138 11.5115 0.000

ay -0.831045 -3.73812 0.000

an, 2.85065 1.42467 0.154

ar, 0.00549957 3.34157 0.001
North Pacific Bank (i=76)

a 10.4117 156.408 0.000

ay -0.420311 -1.62727 0.104

ar, -0.034028 -9.10432 0.000
North Pacific Bank (merged with the Sapporo Bank) (i=77)

a, 9.88837 141.865 0.000
Sapporo Bank (i=78)

a, 9.89447 43.4224 0.000

an 1.11574 1.45836 0.145

ar, -0.043236 -7.01075 0.000
Syokusan Bank (i=79)

A 10.0293 25.0431 0.000

an -0.112016 -0.620558 0.535

an, -1.15308 -1.04861 0.294

a;g -0.017021 -7.42174 0.000
Kirayaka Bank (i=80)

3 8.96864 91.2574 0.000

ay, 0.034227 6.34436 0.000
Kita-Nippon Bank (i=81)

Ay, 10.0852 30.4034 0.000

ag 1.04832 1.97524 0.048

ag -1.65669 -2.07861 0.038

ay, -0.022212 -8.82688 0.000
Tokuyo City Bank (i=82)

a, 15.4271 15.9308 0.000

ag -14.7794 -5.96558 0.000
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agz 0.077683 4.14637 0.000
Sendai Bank (i=83)
g, 8.97752 30.3230 0.000
ag 0.417385 0.648505 0.517
ag';{L 0.737747 3.90045 0.000
a,, -0.017980 -4.72159 0.000
Fukushima Bank (i=84)
a, 10.1801 48.6838 0.000
as -0.459913 -2.16417 0.030
al -0.919029 -1.74691 0.081
a;4 -0.011597 -4.30518 0.000
Daito Bank (i=85)
Qg 10.2700 41.3321 0.000
ag -0.645853 -1.50034 0.134
all, -1.17916 -2.44756 0.014
ags -0.00510076 -1.62326 0.105
Towa Bank (i=86)
2 7.14655 8.29795 0.000
a§6F 3.23969 2.94234 0.003
altl 3.37263 2.12311 0.034
ay, 0.00677879 1.02873 0.304
Tochigi Bank (i=87)
3 9.95577 92.3160 0.000
a8E7F 0.378649 1.68761 0.091
all -0.097780 -1.04229 0.297
ag7 0.019794 6.12863 0.000
Keiyo Bank (i=88)
A 11.2328 37.9768 0.000
ag 0.321033 0.769309 0.442
all -2.09258 -3.99052 0.000
a;s 0.018021 3.34959 0.001
Taiheiyo Bank (i=89
A 8.23356 16.6850 0.000
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aggF 1.76254 2.82761 0.005
agg -0.017062 -1.59570 0.111
Higashi-Nippon Bank (i=90)
3y, 9.89077 60.6023 0.000
agEOF 1.01951 1.94317 0.052
g, -0.661449 -3.14210 0.002
agTO 0.00414144 1.15973 0.246
Tokyo Sowa Bank (i=91)
2y, 8.59976 17.2024 0.000
agElF 6.62684 3.82232 0.000
agl -0.00155269 -0.459683 0.646
Heiwa Sogo Bank (i=92)
a,, 10.2922 124.205 0.000
ag, -0.012414 -2.68036 0.007
Kanagawa Bank (i=93)
3 8.80274 6.13885 0.000
ae 3.87988 3.04578 0.002
g, -2.06356 -1.37978 0.168
a;3 -0.00627918 -2.70641 0.007
Niigata Chuo Bank (i=94)
3, 9.68841 56.5996 0.000
a9E4F 1.02094 2.13799 0.033
a,, -0.016345 -3.99467 0.000
Taiko Bank (i=95)
A 9.30642 68.1769 0.000
an 1.01861 3.52053 0.000
ag, 0.782235 3.38814 0.001
ags -0.015400 -6.06293 0.000
Nagano Bank (i=96)
3 10.1800 21.7498 0.000
agEGF -0.499855 -0.514394 0.607
g, -0.304884 -0.704905 0.481
ay, -0.016869 -7.01629 0.000
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First Bank of Toyama (i=97)

a, 9.71442 47.9084 0.000
agE7F 1.43239 6.52691 0.000
ag, -0.622137 -2.15738 0.031
a; -0.027781 -11.4762 0.000
Fukuho Bank (i=98)
A, 7.19580 11.9545 0.000
agEBF -0.131010 -1.33389 0.182
all 3.39944 4.07408 0.000
ang -0.018631 -9.70732 0.000
Shizuokachuo Bank (i=99)
3y, 10.3580 26.8383 0.000
agEgF -0.142689 -1.51957 0.129
all -2.44793 -2.88775 0.004
a;g -0.00855740 -4.79545 0.000
Gifu Bank (i=100)
CI 11.0405 13.6901 0.000
alEF 0.773371 5.00207 0.000
00
o, -3.89659 -1.95223 0.051
a, -0.016586 -6.01209 0.000
00
Aichi Bank (i=101)
a0, 6.74474 4.25413 0.000
at -0.380531 -2.00511 0.045
01
aq . 10.3316 2.23409 0.025
alT -0.00746129 -4.43081 0.000
01
Bank of Nagoya (i=102)
CI 12.2026 11.7145 0.000
alEF 2.01515 4.23031 0.000
02
any, -6.62189 -2.16359 0.030
a;, -0.00818316 -4.56968 0.000
Chukyo Bank (i=103)
a0 7.63679 5.97853 0.000
at; -0.362914 -0.720706 0.471
03
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al 7.47078 1.97760 0.048

alT03 -0.021271 -12.4619 0.000
Daisan Bank (i=104)

I 6.35105 12.8305 0.000

al%': 4.02914 2.63217 0.008

al 7.11653 5.45166 0.000

alT04 0.00212433 0.616907 0.537
Biwako Bank (i=105

s 3.04908 2.78896 0.005

a1EoFs 28.0182 9.60117 0.000

at -4.35043 -9.96251 0.000

alTOS -0.149667 -11.1897 0.000
Bank of Kinki (i=106)

CI 10.1705 28.7417 0.000

alEO'; 0.482114 0.322274 0.747

a1Toe -0.023945 -7.03892 0.000
Fukutoku Bank (i=107)

ay,, 10.4028 50.8427 0.000

alEOF7 -0.998520 -1.32999 0.184

a1T07 -0.016094 -5.23995 0.000
Kansai Bank (i=108)

CI 10.0771 72.0845 0.000

31%'; -1.05065 -2.76880 0.006

a1T08 -0.014817 -5.29393 0.000
Kansai Urban Banking Corporation (i=109

CI 9.88925 204.787 0.000
Kansai Urban Banking Corporation (merged with the Biwako Bank) (The present
Kansai Mirai Bank) (i=110)

CI 9.72237 116.379 0.000
Taisho Bank (i=111)

a, 8.61117 69.7145 0.000

a1E1F1 0.201913 0.941294 0.347

aiTn -0.00565988 -1.68449 0.092

Hanwa Bank (i=112)
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a;, 6.44980 12.5972 0.000
aiEF 6.32574 5.76367 0.000
12
a, -0.109774 -7.26087 0.000
Hyogo Bank (i=113)
a, 15.1040 6.40958 0.000
13
a;, -16.9459 -1.97305 0.048
13
aiT13 0.041849 1.53472 0.125
Hanshin Bank (i=114)
A, 9.70979 106.521 0.000
as, -0.061939 -0.269702 0.787
a1T14 -0.017453 -7.94685 0.000
Minato Bank (i=115)
s 10.2658 232.284 0.000
alTlS -0.00502511 -1.51550 0.130
Shimane Bank (i=116)
a6 9.58075 18.2078 0.000
a5 0.626777 0.482191 0.630
a1|-1”6,L -0.574156 -4.58014 0.000
aiTle -0.018274 -3.94898 0.000
Tomato Bank (i=117
a,; 8.56788 17.3632 0.000
af; -0.095460 -0.148526 0.882
all 1.37700 3.02200 0.003
a, -0.011105 -2.99306 0.003
Setouchi Bank (i=118)
CI 13.1886 5.66880 0.000
ar -7.69378 -1.52519 0.127
18
alTls -0.016426 -2.86856 0.004
Hiroshima Sogo Bank (i=119)
CI 9.09308 21.4135 0.000
alEF 3.55458 2.40612 0.016
19
aiT -0.022704 -6.92655 0.000
19

Momiji Bank (i=120)
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a0 10.6581 215.958 0.000
aiT -0.046922 -10.3620 0.000
20
Saikyo Bank (i=121)
11.5986 35.0621 0.000
Ay
aiEF -3.31202 -5.30693 0.000
21
a -0.525878 -3.49190 0.000
21,L
aiT -0.012464 -4.37547 0.000
21
Tokushima Bank (i=122)
Ay, 12.2556 28.5985 0.000
a1'52F2 -0.144964 -0.872798 0.383
ag'u -4.45684 -5.74516 0.000
aiT -0.010592 -5.37644 0.000
22
Kagawa Bank (i=123)
a, 9.92375 28.5903 0.000
23
aiEF 1.37374 3.13241 0.002
23
ain's’L -1.01953 -2.02567 0.043
aiT -0.00243314 -1.23519 0.217
23
Ehime Bank (i=124)
T 9.67622 87.3610 0.000
aiEF 0.860786 2.91924 0.004
24
al 0.026587 0.493520 0.622
a1T24 0.00403859 2.17606 0.030
Bank of Kochi (i=125)
A 9.86393 35.9450 0.000
alEF -0.321229 -1.58796 0.112
25
ag'va 0.163508 0.369129 0.712
a1T -0.019562 -14.4977 0.000
25
Nishi-Nippon Sogo Bank (i=126)
I 10.7039 256.175 0.000
Nishi-Nippon Bank (i=127)
a,,; 10.6335 466.317 0.000
a1T27 -0.00858539 -3.53339 0.000

Nishi-Nippon City Bank and Nishi-Nippon City Bank (merged with the Bank of
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Nagasaki) (i=128)

I 11.0463 277.506 0.000
a1T28 -0.011185 -3.05450 0.002
Nishi-Nippon City Bank (merged with the Bank of Nagasaki) (i=129)
Fukuoka City Bank (i=130)
CI 10.0072 54.6361 0.000
afF 1.14283 1.57191 0.116
30
alT3O 0.00405087 0.889481 0.374
Fukuoka Chuo Bank (i=131)
a, 6.79294 10.7399 0.000
31
aiEF 3.90722 3.45168 0.001
31
aq, -0.030553 -0.370699 0.711
a 0.014179 4.01031 0.000
31
Saga Kyoei Bank (i=132)
s 8.76426 148.724 0.000
Bank of Nagasaki (i=133)
A, 9.59079 25.4960 0.000
an -1.00728 -1.35187 0.176
33
A -0.257529 -2.41084 0.016
a1T33 -0.000834021 -0.244513 0.807
Kyushu Bank (i=134
s, 10.4258 62.2162 0.000
ag, -2.02081 -4.99533 0.000
34
aiT -0.00528801 -2.63342 0.008
34
Kumamoto Bank (i=135)
CI 9.28792 197.599 0.000
a1T35 0.00334305 0.891755 0.373
Kumamoto Family Bank (i=136)
CI 5.42096 2.50256 0.012
aiEF 14.8072 2.06415 0.039
36
aiT -0.046524 -3.57207 0.000
36
Higo Family Bank (i=137)
s 9.52146 169.270 0.000
aiT -0.022406 -4.38825 0.000
37
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Howa Bank (i=138)
CI 12.2979 34.8238 0.000
alES'; -0.089636 -0.382215 0.702
ag'&L -4.37197 -9.21896 0.000
aiT -0.011768 -8.36928 0.000
38
Miyazaki Taiyo Bank (i=139)
CI 10.5382 38.5364 0.000
af;; -0.759105 -2.92234 0.003
QoL -1.60097 -3.43794 0.001
a1T39 0.00395929 2.65707 0.008
Minami-Nippon Bank (i=140)
A 8.10673 17.5543 0.000
g 1.27593 5.35614 0.000
40
a . 1.64344 2.51575 0.012
aiT -0.030338 -12.2851 0.000
40
Okinawa Kaiho Bank (i=141)
a, 7.02852 7.05290 0.000
41
alEF -1.51036 -2.66400 0.008
41
. 7.09361 2.69953 0.007
a, 0.00874724 5.11076 0.000
41
Tokyo Star Bank (i=142)
Ay, 9.16507 81.4630 0.000
a 0.090324 12.1334 0.000
42
Saitama Resona Bank (i=143)
a, 10.5913 90.1020 0.000
43
a, 0.015953 1.82978 0.067
43

Note: 1. Tables 4.2.1 and 4.2.2 show the results of the simultaneous GMM estimation of
the dynamic variable cost function explained in Subsection 3.1.2.2, with the
dynamic cost share equations explained in the same subsection. Table 4.2.1 gives
the estimates of the parameters other than the coefficients of the individual bank
dummies in Eq. (3.1.2.2.1a); Table 4.2.2 gives the estimates of the coefficients.

2. When new banks emerge due to consolidation, we treat the new banks and their
predecessors as different entities.

3. The Seiwa Bank (i=4) is added to the Michinoku Bank (i=5) because of a lack
of samples. For the same reason, the Nishi-Nippon City Bank (merged with the
Bank of Nagasaki) (i=129) is added to the Nishi-Nippon City Bank (i=128).
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Table 4.2.3 Estimation Results for Eq. (3.2.1.1) Composing Eq. (3.1.2.1.2)
Parameter | Estimate t-statistic p-value
Yachiyo Bank (The present Kiraboshi Bank) (i=1)
alr -5.13231 -310.481 0.000
alltE 0.814188 15.9344 0.000
allEt 0.00766961 27.6601 0.000
Hokkaido Bank (i=2)
alt -5.02259 -1824.58 0.000
alItE 0.634296 55.2686 0.000
alieH -0.054487 -207.625 0.000
allt! -0.00545091 -168.357 0.000
Aomori Bank (i=3)
alr -4.80728 -1650.69 0.000
alIEE -0.446522 -42.2705 0.000
alIEn 0.041636 38.2669 0.000
allET -0.00118695 -69.4969 0.000
Seiwa Bank (i=4)
Seiwa Bank and Michinoku Bank (i=5)
alr -7.09014 -69.3686 0.000
alItEe -0.025073 -0.904267 0.366
Dt 4.29800 22.4253 0.000
allet -0.00297272 -38.2914 0.000
Akita Bank (i=6)
alt -4.89786 -995.343 0.000
i -0.147314 -10.9527 0.000
aDEH 0.036231 16.8422 0.000
alle’ -0.00187354 -80.6924 0.000
Ugo Bank (i=7)
alt -5.02697 -5824.66 0.000
aller 0.000372854 6.71813 0.000
Hokuto Bank (i=8)
alr -5.19287 -1803.33 0.000
aDIeE 0.715851 80.0813 0.000
allet -0.015139 -113.762 0.000
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Shonai Bank (i=9)

ale -5.09564 -853.319 0.000
adEe 0.059543 5.67776 0.000
alIeH 0.047647 24.9128 0.000
adf 0.0000417825 2.39460 0.017
Yamagata Bank (i=10)
aD'"® -4.72854 -359.556 0.000
" -0.591278 -15.7460 0.000
alt -0.059935 -25.2578 0.000
aleT -0.00116673 -25.9893 0.000
Bank of Iwate (i=11)
al'® -4.71737 -643.010 0.000
ale -0.148925 -7.46963 0.000
aneh -0.433987 -13.7885 0.000
e -0.00113617 -38.5837 0.000
Tohoku Bank (i=12)
al'® -5.11572 -617.253 0.000
aD -0.107241 -21.1937 0.000
a) 0.340424 19.0244 0.000
a2t 0.000432118 7.44278 0.000
= Banl;gfils) -4.87013 -1120.15 0.000
e -0.290445 -26.8526 0.000
al™ 0.111504 25.6921 0.000
ae -0.00478759 -144.535 0.000
Tone B%Ti(l ) -4.81883 -1090.33 0.000
e 0.051459 3.10423 0.002
al -0.183072 -16.0284 0.000
s -0.0000627233 -0.845818 0.398
eunme :lggk =) -4.90832 -303.738 0.000
a2 -0.061375 -2.58243 0.010
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aDEn 0.128646 4.50100 0.000

a2t 0.000755321 6.48624 0.000
Ashikaga Bank (i=16)

allgli -5.06125 -414.587 0.000

Dt -0.603385 -19.9876 0.000

al® 0.475976 34.8953 0.000

alt 0.000538082 4.36319 0.000
Joyo Bank (i=17)

aB'i -4.66165 -865.634 0.000

a e -1.14817 -24.9644 0.000

al -0.036921 -13.5148 0.000

al! -0.00211055 -26.5105 0.000
Kanto Bank (i=18)

al® -5.80985 -152.043 0.000

> 1.41544 21.3793 0.000

att 0.00753223 24.2345 0.000
Kanto Tsukuba Bank (i=19)

af;'i -4.93103 -146118.0 0.000
Tsukuba Bank (i=20)

al® -4.83647 -13822.5 0.000
Musashino Bank (i=21)

alt -4.82419 -707.963 0.000

alrtE -0.248086 -14.4321 0.000

alEn 0.000147343 0.056077 0.955

DT 0.000375598 1.90196 0.057
Chiba Bank (i=22)

al® -4.77753 -568.784 0.000

alltE 0.198365 5.07229 0.000

alltH -0.073007 -5.38500 0.000

aler 0.00303052 24.3272 0.000
Chiba Kogyo Bank (i=23)

aZDSIi -4.77344 -869.306 0.000

alrtE -0.275487 -38.7783 0.000
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abih -0.123142 -8.05765 0.000

als -0.00121273 -23.9672 0.000
Tokyo Tomin Bank (i=24)

ab® -4.87994 -880.674 0.000

)= -0.109685 -6.09565 0.000

al™ 0.00865947 2.29438 0.022

al -0.000378560 -3.91936 0.000
Bank of Yokohama (i=25)

ad® -6.14229 -493.185 0.000

= -0.960569 -29.4943 0.000

al= 1.57045 111.181 0.000

al= -0.00139041 -31.7935 0.000
Daishi Bank (i=26)

ab® -5.47349 -524.366 0.000

alt 2.77020 51.5055 0.000

alEr 0.115887 10.9335 0.000

a®! 0.000386391 5.16294 0.000
Hokuetsu Bank (i=27)

ad® -4.82283 -599.927 0.000

chis -0.299535 -15.6112 0.000

alt -0.014614 -1.75083 0.080

ayy -0.00274280 -63.0836 0.000
Yamanashi Chuo Bank (i=28)

ab® -4.91495 -1158.43 0.000

abt 0.058920 3.86447 0.000

ale! -0.00278386 -78.2100 0.000
Hachijuni Bank (i=29)

ad® -4.53078 -526.650 0.000

an -0.00606025 -0.151695 0.879

a -0.363017 -47.3052 0.000

ae -0.00439267 -188.759 0.000
Hokuriku Bank (i=30)

DIE -4.95648 -1005.41 0.000

a30, K

226




adt* 0.670699 21.0167 0.000
ads 0.023786 4.87420 0.000
a;'yiT -0.00589446 -89.8855 0.000
Bank of Toyama (i=31)
ad® -5.12630 -1236.19 0.000
Al 0.079286 30.1177 0.000
alE -0.038017 -8.54133 0.000
al® -0.00196545 -56.3119 0.000
Hokkoku Bank (i=32)
agDZ"i -4.94244 -1353.81 0.000
alEe 0.270470 17.7407 0.000
ad® -0.00453865 -151.938 0.000
Fukui Bank (i=33)
a:g"i -5.11313 -292.080 0.000
ad= 0.541515 16.1158 0.000
altr 0.078035 2.50286 0.012
a;"iT -0.00432014 -54.0978 0.000
Shizuoka Bank (i=34)
al -4.69922 -545.047 0.000
Al 0.866426 23.1962 0.000
a;l’iH’L -0.466625 -32.5542 0.000
alcT -0.00353537 -150.623 0.000
Suruga Bank (i=35)
ae'?s"i -4.63228 -187.399 0.000
aDIEE -1.01914 -12.2546 0.000
ast',"iF,'L -0.025876 -2.04227 0.041
™ -0.00152138 -9.29715 0.000
Shimizu Bank (i=36)
al® -4.96130 -1696.05 0.000
al™* 0.034853 2.49199 0.013
ag%l’iH’L -0.139646 -9.03390 0.000
aDEr -0.000213848 -5.55344 0.000

Ogaki Kyoritsu Bank (i=37)
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ad® -4.90865 -654.380 0.000
Dt 0.165396 4.73376 0.000
ali -0.031386 -19.8664 0.000
al® 0.00142118 12.3282 0.000
Juroku Bank (i=38)
adt -4.29947 -136.567 0.000
ad -2.27652 -25.0495 0.000
abt -0.219087 -4.36818 0.000
ad® -0.00245348 -22.0908 0.000
Juroku Bank (merged with the Gifu Bank) (i=39)
adt -4.88649 -173808.0 0.000
Mie Bank (i=40)
ab® -5.16502 -221.488 0.000
ante 0.207900 9.25768 0.000
at 0.174628 3.98720 0.000
ale! 0.00143555 17.9754 0.000
Hyakugo Bank (i=41)
als -4.73759 -604.823 0.000
alt 0.140258 7.41226 0.000
al™ -0.478024 -23.1265 0.000
aleT -0.000461421 -15.3056 0.000
Shiga Ban‘k (1i=42)
al® -4.80618 -710.067 0.000
34[)2','% -0.272351 -6.27510 0.000
Dt -0.027750 -10.2381 0.000
aD® -0.00163610 -36.3277 0.000
Bank of Kyoto (i=43
abt -4.71836 -269.792 0.000
Dt -0.671755 -6.36414 0.000
al® -0.000582078 -2.83588 0.005
Osaka Bank (i=44)
ab® -4.75553 -614.420 0.000
al -0.647661 -22.8582 0.000
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alel -0.00224557 -13.8333 0.000
Kinki Osaka Bank (The present Kansai Mirai Bank) (i=45)

a® -4.84207 -11367.3 0.000
Senshu Bank (i=46)

al® -5.02389 -1783.34 0.000

alrtE 0.025152 3.71387 0.000

alt 0.065245 33.9824 0.000

albel 0.00118908 55.1146 0.000
Ikeda Bank (i=47)

al® -4.99166 -3436.06 0.000

alltE -0.067094 -16.0409 0.000

b 0.140422 64.1201 0.000

aps! -0.000242661 -5.04068 0.000
Senshu Ikeda Bank (i=48)

al® -4.88345 -21035.1 0.000
Nanto Bank (i=49)

al® -4.75820 -1132.16 0.000

allEE -0.538037 -22.1165 0.000

aler -0.00129233 -43.8674 0.000
Kiyo Bank (i=50)

al® -4.83823 -3158.42 0.000

alltE 0.239424 46.0263 0.000

alen -0.127610 -157.180 0.000

a2t 0.000805198 52.5103 0.000
Kiyo Bank (merged with the Wakayama Bank) (i=51)

al't -4.92270 -5332.47 0.000

alreT 0.00168963 29.6088 0.000
Tajima Bank (i=52)

al® -4.94178 -1355.77 0.000

alrtE -0.154477 -37.8660 0.000

aDEn -0.034456 -12.8190 0.000

alel 0.00302755 52.9283 0.000

Tottori Bank (i=53)
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asgl’i -5.14050 -456.404 0.000
aSDSI,IIE<E 0.193704 10.3390 0.000
ad® -0.00368745 -29.3086 0.000
San-in Godo Bank (i=54)
asalyi -4.94500 -10687.0 0.000
s -0.00677672 -243.255 0.000
San-in Godo Bank (merged with the Fuso Bank) (i=55)
asgl'i -4.59849 -883.245 0.000
astl'iE -1.59489 -49.7860 0.000
= 0.000571671 4.89512 0.000
Chugoku Bank (i=56)
ageli -4.88713 -591.833 0.000
= 1.70282 24.7612 0.000
al™ -0.186377 -15.1932 0.000
a;'y'ff -0.00239869 -21.3587 0.000
Hiroshima Bank (i=57)
ad® -4.62892 -1714.87 0.000
Dt -1.51183 -58.6324 0.000
a5D7|,$<|-,|L 0.011138 10.0219 0.000
2= -0.00490524 -107.082 0.000
Yamaguchi Bank (i=58)
ag?g"i -4.63885 -461.187 0.000
a;IVEKE -0.979079 -88.8884 0.000
adt -0.024797 -2.11400 0.035
! -0.00464619 -164.573 0.000
Awa Bank (i=59)
ad® -4.66046 -514.874 0.000
ad -0.173347 -13.1723 0.000
as%',ii -0.397211 -27.3785 0.000
35%','? -0.00184577 -38.8439 0.000
Hyakujushi Bank (i=60)
as%li -4.71124 -335.013 0.000
ag)l’iE 0.134181 6.03569 0.000
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ale -0.336099 -13.5625 0.000
ade! -0.000651290 -16.7844 0.000
lyo Bank (i=61)
ad® -4.86089 -4765.12 0.000
al 0.000383676 6.22582 0.000
lyo Bank (merged with the Toho Sogo Bank) (i=62)
al -5.28228 -295.171 0.000
ad 2.55049 23.9411 0.000
ad™ 0.00453288 19.4046 0.000
Shikoku Bank (i=63)
ad -4.95687 -760.852 0.000
8D -0.143848 -31.8577 0.000
a;",E('fL 0.157639 12.1686 0.000
8D -0.00225004 -221.370 0.000
Bank of Fukuoka (i=64)
ag’i -4.79553 -1696.19 0.000
8l 0.208831 7.69495 0.000
a= -0.00721779 -3.65488 0.000
ads -0.00100541 -25.3816 0.000
Chikuho Bank (i=65)
alE -5.25916 -695.717 0.000
alcE 0.138099 19.0628 0.000
alt -0.031405 -22.9935 0.000
a(I)’:)SI,I}E(T 0.00234072 91.6257 0.000
Bank of Saga (i=66)
aﬁDeli -4.47016 -188.579 0.000
a&l’iE -0.020361 -2.51328 0.012
allE -0.598605 -18.4877 0.000
e 0.000371501 8.21546 0.000
Eighteenth Bank (i=67)
ag’i -4.82852 -1975.10 0.000
alt* -0.263023 -29.0386 0.000
alt -0.031280 -20.2324 0.000
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agiT -0.000656334 -22.5198 0.000
Shinwa Bank (i=68)
ab -4.98239 -109.719 0.000
agg'yiE 0.221100 1.36103 0.174
ad 0.000329968 0.678054 0.498
Shinwa Bank (merged with the Kyushu Bank) (i=69)
al® -4.87085 -9067.72 0.000
als -0.00437530 -106.827 0.000
Higo Bank (i=70)
al® -4.86738 -1905.69 0.000
D -0.214035 -19.1402 0.000
a%',ii 0.057792 52.3370 0.000
altl -0.000626664 -19.1959 0.000
Oita Bank (i=71)
aﬁ[i -4.57220 -261.744 0.000
alE -0.044176 -4.35999 0.000
an'w L -0.463705 -17.3835 0.000
aﬁ{iT -0.00213961 -85.7598 0.000
Miyazaki Bank (i=72)
ab® -4.61693 -882.837 0.000
alt 0.171819 29.6779 0.000
any L -0.610809 -84.3167 0.000
ale 0.00274661 71.5424 0.000
Kagoshima Bank (i=73)
a%{EK -4.83299 -504.220 0.000
al -0.330217 -27.7104 0.000
anL 0.041013 3.30977 0.001
Dt -0.00155400 -31.2504 0.000
Bank of Ryukyu (i=74)
ab® -5.04137 -443.832 0.000
alt -0.145478 -11.6563 0.000
an 0.361996 11.6025 0.000
a;'fg 0.000889840 56.0421 0.000
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Bank of Okinawa (i=75)

a 't -5.06092 -413.683 0.000

alrtE -0.163044 -30.2089 0.000

altr 0.376212 12.2169 0.000

alleT 0.00169872 106.063 0.000
North Pacific Bank (i=76)

alt -4.85901 -3312.56 0.000

allcE -0.142453 -22.2142 0.000

e -0.00586751 -239.013 0.000
North Pacific Bank (merged with the Sapporo Bank) (i=77)

al® -4.96603 -23514.7 0.000
Sapporo Bank (i=78)

an -4.95052 -756.992 0.000

alltE 0.127867 5.28520 0.000

alleT -0.00729426 -46.8645 0.000
Syokusan Bank (i=79)

al® -4.89922 -574.101 0.000

alE -0.033546 -12.4169 0.000

ansr -0.341670 -13.8705 0.000

aler -0.00260957 -106.330 0.000
Kirayaka Bank (i=80)

an® -5.14394 -3350.40 0.000

aleT 0.00662346 74.1122 0.000
Kita-Nippon Bank (i=81)

al'® -4.89201 -677.194 0.000

alIcE 0.122285 6.86953 0.000

ab'=h -0.370172 -20.3678 0.000

alleT -0.00338827 -72.5996 0.000
Tokuyo City Bank (i=82)

ab's -4.03001 -146.847 0.000

alIcE -2.54274 -36.8237 0.000

DT 0.013110 24.0891 0.000

Sendai Bank (i=83)
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ang'i -5.14626 -552.917 0.000
adE 0.042071 1.96524 0.049
adlEr 0.153999 30.2831 0.000
et -0.00283099 -27.0113 0.000
Fukushima Bank (i=84)
abs -4.91105 -900.563 0.000
e -0.105184 -16.4173 0.000
aﬁ',ii -0.182971 -14.7326 0.000
aﬁ'f -0.00145893 -24.1034 0.000
Daito Bank (i=85)
al® -4.88639 -928.320 0.000
agﬂ;'iE -0.171693 -7.64690 0.000
abler -0.225100 -13.7326 0.000
alt! -0.000194658 -4.04514 0.000
Towa Bank (i=86)
alt -5.44547 -249.201 0.000
alte 0.604744 21.0770 0.000
abl= 0.564648 12.4266 0.000
ag%"iT 0.00197243 9.57335 0.000
Tochigi Bank (i=87)
ad's -4.96627 -1278.80 0.000
a8D7I,IIE<E 0.074875 6.90999 0.000
ad= -0.015066 -10.1422 0.000
ad® 0.00447743 42.9578 0.000
Keiyo Bank (i=88)
ag%IEK -4.69321 -953.290 0.000
adcE 0.059108 5.50508 0.000
abl -0.448909 -40.0172 0.000
e 0.00414588 37.2131 0.000
Taiheiyo Bank (i=89
ab® -5.26762 -613.318 0.000
adcE 0.303384 28.0707 0.000
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ag'%'f -0.00218420 -12.7089 0.000
Higashi-Nippon Bank (i=90)

ant -4.96408 -1179.13 0.000

adtE 0.159542 10.6252 0.000

adlH -0.125992 -23.4395 0.000

adt! 0.00120423 11.8727 0.000
Tokyo Sowa Bank (i=91)

ang'i -5.26091 -265.729 0.000

ang',iE 1.40885 20.7011 0.000

altt 0.000297879 2.93993 0.003
Heiwa Sogo Bank (i=92)

ang[i -4.90786 -6374.13 0.000

adt! -0.00248651 -47.4641 0.000
Kanagawa Bank (i=93)

aéDB"EK -5.08660 -878.803 0.000

adcE 0.855799 97.3924 0.000

abH -0.564961 -67.2201 0.000

adt -0.000579413 -65.1080 0.000
Niigata Chuo Bank (i=94)

an’ -4.99493 -1683.94 0.000

al 0.138525 15.5502 0.000

ad -0.00224458 -41.9028 0.000
Taiko Bank (i=95)

al® -5.08448 -870.641 0.000

alt 0.158880 12.3808 0.000

aQDSI,EKI—,{L 0.172105 19.4553 0.000

alt! -0.00244028 -58.4911 0.000
Nagano Bank (i=96)

agDG"i -4.89465 -346.299 0.000

e -0.047741 -1.21140 0.226

alt -0.109782 -16.7078 0.000

ade! -0.00270982 -54.7642 0.000
First Bank of Toyama (i=97)
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ale -4.99524 -1706.99 0.000
alIcE 0.259124 40.3623 0.000
aDeH -0.132248 -25.6367 0.000
aler -0.00464314 -95.6575 0.000
Fukuho Bank (i=98)
al® -5.50331 -221.140 0.000
a DIt -0.021817 -12.2697 0.000
ag%"EKﬁL 0.665726 19.1974 0.000
alleT -0.00296608 -121.508 0.000
Shizuokachuo Bank (i=99)
ale -4.85019 -1234.07 0.000
allEE -0.023082 -20.5661 0.000
ag%',ii -0.551457 -59.7202 0.000
aler -0.000989628 -71.4324 0.000
Gifu Bank (i=100)
ait())IOEK -4.80876 -453.725 0.000
%%BEE 0.133687 40.1420 0.000
all?)IOEEL -0.605860 -23.0729 0.000
afé'()E; -0.00264225 -64.3236 0.000
Aichi Bank (i=101)
ai[())lll,EK -5.52533 -86.1819 0.000
31%'55 -0.098973 -25.4175 0.000
ai%IIEEL 1.84774 9.96746 0.000
af(’)'f; -0.000818324 -34.5464 0.000
Bank of Nagoya (i=102)
ai%leK -4.40245 -80.6952 0.000
afé'zEE 0.373301 18.5327 0.000
aBIZEEL -1.63053 -10.4579 0.000
aﬁ)';l -0.000948490 -22.3843 0.000
Chukyo Bank (i=103)
ai[())I:BI,EK -5.33882 -94.6100 0.000
ai?)gEE -0.112803 -11.3678 0.000
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allglsEEL 1.26663 7.65224 0.000
31%':51 -0.00342022 -85.9004 0.000
Daisan Bank (i=104)
a'_[E())IzlEK -5.66871 -451.843 0.000
ai%LEE 0.633034 18.6153 0.000
all?)lzlEEL 1.49712 51.6308 0.000
aBLE; 0.000681984 8.84560 0.000
Biwako Bank (i=105
aﬁ)l;}( -6.23221 -442.745 0.000
afSLEE 5.18687 134.463 0.000
aB'SE;'L -0.822999 -215.372 0.000
aBISE; -0.027170 -159.148 0.000
Bank of Kinki (i=106)
aBLE]K -4.90196 -1334.64 0.000
ai%IGEE 0.00972302 0.624499 0.532
afSIsEE -0.00405742 -120.890 0.000
Fukutoku Bank (i=107)
%%;E,K -4.85907 -1434.87 0.000
afé'fi -0.259316 -21.6592 0.000
%%;El -0.00239939 -46.0821 0.000
Kansai Bank (i=108)
ai?)lng -4.92825 -2550.95 0.000
aiglgEE -0.234937 -43.4301 0.000
af;'SEl -0.00210710 -61.2230 0.000
Kansai Urban Banking Corporation (i=109
DIE -4.96729 -68163.5 0.000

a’lOQ,K

Kansai Urban Banking Corporation (merged with the Biwako

Bank) (The present

Kansai Mirai Bank) (i=110)

aﬁl& -4.99779 -15098.9 0.000
Taisho Bank (i=111)

aiDl'fK -5.19826 -96473.8 0.000
Hanwa Bank (i=112)

aﬁf}( -5.68943 -365.807 0.000

aﬁ'zEE 1.32571 39.3219 0.000
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alrr -0.021960 -52.8671 0.000
Hyogo Bank (i=113)

alt, -4.05814 -314.081 0.000

allee -2.95054 -63.1834 0.000

altl 0.00749712 48.3718 0.000
Hanshin Bank (i=114)

alf -5.00422 -2860.42 0.000

alrt -0.032453 -6.69149 0.000

aler -0.00271659 -57.3778 0.000
Minato Bank (i=115)

o, -4.89796 -6016.70 0.000

altl -0.000659579 -9.94933 0.000
Shimane Bank (i=116)

aﬁleEK -4.99207 -330.700 0.000

alle 0.010339 0.300625 0.764

aper -0.109823 -16.6440 0.000

allr -0.00252436 -21.8477 0.000
Tomato Bank (i=117

alt -5.19739 -237.742 0.000

alle -0.069842 -1.95638 0.050

ane | 0.250680 17.6377 0.000

aller -0.00168373 -13.7152 0.000
Setouchi Bank (i=118)

al -4.06609 -30.5434 0.000

allee -2.07571 -7.19178 0.000

alltl -0.00300698 -11.7435 0.000
Hiroshima Sogo Bank (i=119)

alr -5.18280 -360.799 0.000

ale 0.870083 17.5716 0.000

aler -0.00370122 -47.4856 0.000
Momiji Bank (i=120

alr -4.81997 -13334.3 0.000

alf! -0.00891766 -312.359 0.000
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Saikyo Bank (i=121)

af, -4.62098 -316.979 0.000
Dk -0.710259 -24.8881 0.000
alt -0.091036 -15.9017 0.000
alt! -0.00191847 -26.4669 0.000
Tokushima Bank (i=122)
alr -4.48397 -393.291 0.000
ale -0.049837 -5.41078 0.000
adlt -0.907401 -41.7673 0.000
alrr -0.00153580 -35.1250 0.000
Kagawa Bank (i=123)
aiDZI;K -4.93796 -346.786 0.000
alleE 0.269424 15.4225 0.000
alier -0.250250 -13.1344 0.000
alel 0.000117297 1.80150 0.072
Ehime Bank (i=124)
alf -4.99831 -2033.77 0.000
alle 0.111526 16.4457 0.000
alle 0.00197185 3.34863 0.001
a2 0.00119429 29.5004 0.000
Bank of Kochi (i=125)
alt, -5.01371 -716.613 0.000
Dl -0.093023 -15.6979 0.000
ale 0.105938 10.3495 0.000
alel -0.00314590 -190.043 0.000
Nishi-Nippon Sogo Bank (i=126)
alr -4.82565 -21791.3 0.000
Nishi-Nippon Bank (i=127)
alr -4.82954 -47656.4 0.000
Dl -0.000858038 -39.1362 0.000

Nishi-Nippon City Bank and Nishi-Nippon City Bank (merged with the Bank of

Nagasaki) (i=128)

DIE

a128,K

-4.74344

-10545.4

0.000
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all -0.00180930 -52.1799 0.000
Nishi-Nippon City Bank (merged with the Bank of Nagasaki) (i=129)
Fukuoka City Bank (i=130)

alf -4.93591 -791.665 0.000

alle 0.156599 6.27942 0.000

aler 0.00117314 8.76886 0.000
Fukuoka Chuo Bank (i=131)

a2 -5.57311 -508.050 0.000

e 0.761365 37.7553 0.000

ale -0.010256 -4.40799 0.000

aty 0.00337210 50.7081 0.000
Saga Kyoei Bank (i=132)

alr -5.12095 -430.930 0.000

alre -0.010206 -12.9577 0.000

angEL -0.081046 -5.21921 0.000

arr 0.000610867 32.9418 0.000
Bank of Nagasaki (i=133)

alk, -5.02844 -915.276 0.000

allee -0.205027 -18.8585 0.000

aDen | -0.042504 -19.5231 0.000

aDer 0.000346046 4.71279 0.000
Kyushu Bank (i=134

alr -4.85055 -1323.66 0.000

D -0.444274 -48.0857 0.000

ade -0.000275724 -7.55101 0.000
Kumamoto Bank (i=135)

alt -5.09456 -6989.02 0.000

adl 0.00101313 19.0344 0.000
Kumamoto Family Bank (i=136)

alt -5.72113 -253.597 0.000

alre 2.47157 33.0599 0.000

aler -0.00770993 -61.1659 0.000

Higo Family Bank (i=137)
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alr, -5.05107 -5853.84 0.000
a2l -0.00398134 -76.5631 0.000
Howa Bank (i=138)
alggﬁK -4.50440 -488.797 0.000
a1D3|3E|E -0.056482 -11.3830 0.000
aper | -0.826006 -63.6537 0.000
alel -0.00148717 -114.156 0.000
Miyazaki Taiyo Bank (i=139)
alr -4.80561 -1024.04 0.000
alre -0.147845 -30.2910 0.000
ade -0.377340 -55.0022 0.000
aler 0.00138399 59.2971 0.000
Minami-Nippon Bank (i=140)
allr -5.26848 -441.338 0.000
al 0.187613 22.6109 0.000
aliEer | 0.270878 18.1328 0.000
aller -0.00487077 -77.4060 0.000
Okinawa Kaiho Bank (i=141)
alf -5.45510 -459.825 0.000
alreE -0.302280 -22.7329 0.000
ale 1.19159 37.3097 0.000
alleT 0.00225796 192.149 0.000
Tokyo Star Bank (i=142)
alr, -5.11498 -25578.4 0.000
i 0.018171 1006.65 0.000
Saitama Resona Bank (i=143)
alt, -4.83216 -9018.32 0.000
alleT 0.00345164 89.9636 0.000
Number of 4536
Observations
Order of MA for 5
the Error Term
Test for 609.429
Overidentification [0.589]
[p-value]
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Value Function | 0.134354 |

Note:

4.

5.

1. Tables 4.2.3 to 4.2.5 show the results for the GMM estimations of Egs. (3.2.1.1)
to (3.2.1.3) composing Eq. (3.1.2.1.2), respectively.
2. The details of a%¢ (ER?Y,, HI,,7) in Eq. (3.1.2.2.2a) are as follows:

it-11
a0 (B My, 17) = a0 + a0 - ERL, +aB Hi, +a% -7, 122,3,5,
6, 9-17, 21-27, 29-31, 33-38, 40-42, 46, 47, 50, 52, 56-60, 63, 64-66, 67, 70-75,
79, 81, 83-88, 90, 93, 95-105, 116, 117, 121-125, 131-133, 138-141,
a0 (EF Hi, 17— a0 +a05 - EF, +a3 - 1=L, 8, 18,26, 32, 43,44,

it-1
49, 53, 55, 62, 68, 76, 78, 82, 89, 91, 94, 106-108, 112-114, 118, 119, 130, 134,
136,
a’ (EFS. HI 7)) =al +a’" -7, i=7, 51, 54, 61, 69, 80, 92, 115, 120,

127,128, 135, 137, 142, 143,
al (EFS, I, .7 ) =al%, i=19, 20, 39, 45, 48, 77, 109, 110, 111, 126,

where EFii_1 is the static cost unneutral efficiency in the previous period, HI,
Is the Herfindahl index of loans (i.e., the sum of the short-term and long-term
loans) in the previous period, and 7, is the normalized time trend.

. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. For instrumental variables, the following
variables are used: the individual bank dummies, the products of these dummies
and the normalized time trend, the products of these dummies and the estimate of
the dynamic cost share of the current goods in the previous period, the products
of these dummies and the static cost unneutral efficiency in the previous period,
the products of these dummies and the Herfindahl index of loans in the previous
period, the products of these dummies and the estimate of the dynamic cost share
of the physical capital in the previous period, the products of these dummies, the
normalized time trend, and this estimate, the products of these dummies, this static
cost unneutral efficiency, and this estimate, and the products of these dummies,
this Herfindahl index, and this estimate.

When new banks emerge due to consolidation, we treat the new banks and their
predecessors as different entities.

The Seiwa Bank (i=4) is added to the Michinoku Bank (i=5) because of a lack of

samples. For the same reason, the Nishi-Nippon City Bank (merged with the Bank

of Nagasaki) (i=129) is added to the Nishi-Nippon City Bank (i=128).
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Table 4.2.4 Estimation Results for Eq. (3.2.1.2) Composing Eq. (3.1.2.1.2)
Parameter | Estimate t-statistic p-value
Yachiyo Bank (The present Kiraboshi Bank) (i=1)
DIE -5.13698 -221.005 0.000

bD'eE 0.828266 11.5281 0.000

b'ET 0.00774860 19.5323 0.000
Hokkaido Bank (i=2)

b -5.02678 -646.681 0.000

bDIEE 0.652243 18.7883 0.000

bDIEH -0.054769 -62.1526 0.000

hDIET -0.00547755 -80.5588 0.000
Aomori Bank (i=3)

bolE -4.80573 -545.795 0.000

b?E)II_EE -0.455192 -16.0236 0.000

hDIEH 0.043381 18.2136 0.000

bOIET -0.00116795 -33.5823 0.000
Seiwa Bank (i=4)
Seiwa Bank and Michinoku Bank (i=5)

bl -6.90828 -24.3959 0.000

pOtEE -0.072604 -2.04230 0.041

b 3.96654 7.24167 0.000

bOIET -0.00285477 -25.2463 0.000
Akita Bank (i=6)

bD'E -4.89803 -520.561 0.000

bDIEE -0.142742 -5.65483 0.000

bPIEH 0.033615 7.22467 0.000

hOIET -0.00187162 -38.8666 0.000
Ugo Bank (i=7)

bDiE -5.02663 -5456.48 0.000

bOIET 0.000393377 5.80996 0.000
Hokuto Bank (i=8)

bl -5.19097 -947.182 0.000

bDIEE 0.709670 41.2843 0.000

bBE,’II_ET -0.015037 -57.9755 0.000
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Shonai Bank (i=9)

bP -5.09668 -494.710 0.000
hDIeE 0.061812 3.53026 0.000
by’ 0.047318 18.9177 0.000
bl 0.0000155219 0.359422 0.719
Yamagata Bank (i=10)
oie -4.73579 -200.017 0.000
bD'EE -0.572438 -8.11899 0.000
DiEH -0.058704 -14.7556 0.000
b -0.00113837 -12.2403 0.000
Bank of Iwate (i=11)
D -4.71518 -372.626 0.000
bp'= -0.151593 -6.08125 0.000
DIEH -0.437555 -9.19717 0.000
be" -0.00116132 -32.1978 0.000
Tohoku Bank (i=12)
o -5.11764 -386.746 0.000
bp'= -0.106471 -14.5616 0.000
DIEH 0.344308 12.5268 0.000
b= 0.000414767 5.05487 0.000
77 Bank (i=13)
e -4.87290 -684.580 0.000
bO'EE -0.297982 -19.2428 0.000
DIEw 0.117999 14.0498 0.000
bOET -0.00487893 -54.4937 0.000
Toho Bani( (i=14)
it -4.81359 -545.315 0.000
bp'= 0.054278 1.42799 0.153
DIEH -0.196066 -10.0508 0.000
be" -0.0000166662 -0.133742 0.894
Gunma Bank (i=15)
e -4.93630 -200.362 0.000
b= -0.064939 -1.95277 0.051
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DIEH 0.175077 4.22586 0.000
b2 0.000648063 4.27933 0.000
Ashikaga Bank (i=16)
DIE -5.06758 -363.383 0.000
bD'EE -0.584108 -13.1644 0.000
DIEH 0.481620 32.1522 0.000
b2 0.000648521 3.87236 0.000
Joyo Bank (i=17)
DIE -4.66650 -640.182 0.000
bD'E -1.11559 -18.6992 0.000
DIEH -0.035184 -8.81825 0.000
bo'ET -0.00203597 -14.2700 0.000
Kanto Bank (i=18)
DIE -5.80109 -110.080 0.000
bD'EE 1.40060 15.3484 0.000
bOIET 0.00744803 16.6903 0.000
Kanto Tsukuba Bank (i=19)
DIE -4.93097 -85308.0 0.000
Tsukuba Bank (i=20)
bp'® -4.83649 -10205.5 0.000
Musashino Bank (i=21)
hDE -4.82257 -565.095 0.000
bD'Ee -0.250942 -12.1833 0.000
hO'EH -0.000533693 -0.144046 0.885
hO'ET 0.000316237 1.40300 0.161
Chiba Bank (i=22)
b2 -4.76796 -355.122 0.000
bDIEE 0.173955 4.23003 0.000
bDIEH -0.088044 -3.13075 0.002
b2t 0.00291702 20.3736 0.000
Chiba Kogyo Bank (i=23)
b2'E -4.77608 -354.394 0.000
pDIEE -0.283159 -22.0457 0.000

23,L
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hoEr -0.111707 -3.20776 0.001
b2IET -0.00129099 -12.6831 0.000
Tokyo Tomin Bank (i=24)
b2t -4.88411 -553.237 0.000
hD'EE -0.099121 -2.95855 0.003
bDIEH 0.011541 1.14380 0.253
bD'ET -0.000346986 -1.92978 0.054
Bank of Yokohama (i=25)
b2 -6.14380 -403.916 0.000
bR'EE -0.958245 -15.5057 0.000
bREH 1.57190 92.5473 0.000
b2ET -0.00139653 -15.4492 0.000
Daishi Bank (i=26)
b2 -5.46941 -248.592 0.000
pEE 2.76160 24.9405 0.000
pDIEH 0.109320 6.67300 0.000
b2IET 0.000377143 2.82721 0.005
Hokuetsu Bank (i=27)
b2t -4.82903 -406.453 0.000
bD'EE -0.289831 -13.3060 0.000
pDEH -0.00604224 -0.324934 0.745
boET -0.00278111 -40.0639 0.000
Yamanashi Chuo Bank (i=28)
b2'E -4.91475 -951.332 0.000
bDIcE 0.058593 3.24337 0.001
b2IET -0.00279706 -40.4487 0.000
Hachijuni Bank (i=29)
b2E -4.50833 -302.046 0.000
b2EE -0.079095 -1.47198 0.141
boEr -0.377664 -25.0729 0.000
bRt -0.00447183 -99.0584 0.000
Hokuriku Bank (i=30)
-4.95945 -797.474 0.000

DIE
b30,L
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bs%',EE 0.662412 17.6175 0.000
boEH 0.029412 2.92779 0.003
b -0.00584992 -66.6399 0.000
Bank of Toyama (i=31)
b0 -5.12372 -853.477 0.000
bo'= 0.076658 14.9878 0.000
bo'= -0.039570 -7.79857 0.000
bﬁfET -0.00190245 -22.3611 0.000
Hokkoku Bank (i=32)
bo'® -4.93994 -514.827 0.000
b 0.260166 6.40825 0.000
bSE;'ET -0.00453045 -78.4586 0.000
Fukui Bank (i=33)
bor -5.07167 -158.357 0.000
bSE;'EE 0.529440 7.57185 0.000
ngHL 0.023788 0.514708 0.607
boer -0.00434482 -29.3543 0.000
Shizuoka Bank (i=34)
bE -4.70600 -311.301 0.000
ho'Ee 0.868338 15.1011 0.000
bo=H -0.451916 -17.8742 0.000
bsT,ET -0.00352002 -84.5996 0.000
Suruga Bank (i=35)
bo" -4.64556 -149.513 0.000
bo'= -0.992636 -8.69437 0.000
bo'e -0.010896 -0.614091 0.539
bSE;'ET -0.00158248 -7.14748 0.000
Shimizu Bank (i=36)
bo' -4.96203 -803.262 0.000
bSE:SI,EE 0.061064 2.59880 0.009
boEH -0.165321 -5.70941 0.000
pDIET -0.000281926 -4.71653 0.000

36,L
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bo® -4.91354 -389.497 0.000
bo'Ee 0.186597 3.16179 0.002
b= -0.031364 -10.5514 0.000
b3D7"ET 0.00146178 7.52171 0.000
Juroku Bank (i=38)
b2 -4.26506 -71.0446 0.000
pOEe -2.31804 -18.2176 0.000
pDIEH -0.280831 -2.21664 0.027
boET -0.00241438 -10.9010 0.000
Juroku Bank (merged with the Gifu Bank) (i=39)
boE -4.88649 -122645.0 0.000
Mie Bank ki:40)
bR -5.19328 -117.042 0.000
D 0.212009 7.24540 0.000
b= 0.243506 2.64206 0.008
bf(’,',ET 0.00143812 13.3421 0.000
Hyakugo Bank (i=41)
bo' -4.73228 -467.002 0.000
bl 0.143348 4.83771 0.000
bﬁ'ﬁ -0.493435 -16.6489 0.000
bo'eT -0.000470590 -8.43349 0.000
Shiga Bar{k (1i=42)
bo® -4.80555 -457.801 0.000
b -0.274264 -4.56497 0.000
b“'Dz'E"*L -0.028011 -10.1773 0.000
boE! -0.00166006 -29.2018 0.000
Bank of Kyoto (i=43
b2 -4.71841 -128.017 0.000
bo'Ee -0.672848 -3.02077 0.003
b2ET -0.000576292 -1.30220 0.193
Osaka Bank (i=44)
bo't -4.74395 -560.956 0.000
boee -0.690838 -22.0345 0.000

248




bD'ET -0.00251050 -13.3550 0.000
Kinki Osaka Bank (The present Kansai Mirai Bank) (i=45)
bj;'f -4.84197 -7940.53 0.000
Senshu Bank (i=46)
bRE -5.01733 -835.527 0.000
bR'EE 0.00838054 0.613512 0.540
pDIEH 0.068511 20.4306 0.000
bRET 0.00114771 30.2844 0.000
Ikeda Bank (i=47)
b2'E -4.99003 -2894.91 0.000
b'EE -0.071320 -15.3534 0.000
e 0.140374 33.8935 0.000
bR -0.000260279 -4.14045 0.000
Senshu Ikeda Bank (i=48)
bAE;IE -4.88349 -14410.5 0.000
Nanto Bank (i=49)
bg'f -4.75902 -1002.20 0.000
ngE -0.532944 -18.8434 0.000
bf;'FJ -0.00132483 -24.8112 0.000
Kiyo Bank (i=50)
b -4.83782 -1708.29 0.000
b0 0.239379 17.1683 0.000
bOEH -0.128069 -77.6697 0.000
bOIET 0.000815624 19.1355 0.000
Kiyo Bank (merged with the Wakayama Bank) (i=51)
ble'E -4.92230 -2591.22 0.000
bO'ET 0.00166747 13.9061 0.000
Tajima Bank (i=52)
bSE;IE -4.94428 -524.711 0.000
bO'cE -0.151554 -17.6684 0.000
poIEH -0.033550 -4.81171 0.000
b2t 0.00300337 27.0020 0.000

Tottori Bank (i=53)
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bSE;IE -5.13570 -370.857 0.000
boE 0.185744 8.09921 0.000
b= -0.00366018 -24.0961 0.000
San-in Godo Bank (i=54)
bo -4.94463 -6467.75 0.000
bosT -0.00675677 -132.056 0.000
San-in Godo Bank (merged with the Fuso Bank) (i=55)
ho't -4.59408 -625.236 0.000
bs%',EE -1.62117 -36.9604 0.000
b 0.000631137 4.43079 0.000
Chugoku Bank (i=56)
bsfg'f -4.89518 -291.118 0.000
bo'= 1.64859 12.3737 0.000
b2 -0.165447 -10.1417 0.000
b= -0.00248543 -12.4747 0.000
Hiroshima Bank (i=57)
b2 -4.63438 -699.839 0.000
b -1.47522 -25.5242 0.000
b2 0.012737 4.47984 0.000
horET -0.00486394 -49.2621 0.000
Yamaguchi Bank (i=58)
ho' -4.63180 -255.955 0.000
bs%',EE -0.986228 -46.9194 0.000
bo'e -0.032586 -1.60709 0.108
b -0.00464561 -93.8041 0.000
Awa Bank (i=59)
b2 -4.65481 -309.077 0.000
ho'Ee -0.172013 -9.39521 0.000
boIEH -0.407844 -15.1616 0.000
bs%',ET -0.00186583 -22.6933 0.000
Hyakujushi Bank (i=60)
b2 -4.71400 -294.935 0.000
pDIEE 0.132461 4.84673 0.000

60,L
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ba%'fi -0.330764 -11.1409 0.000
b= -0.000647618 -11.7951 0.000
lyo Bank (i=61)
beTE -4.86000 -3919.96 0.000
bO'ET 0.000429205 4.28094 0.000
lyo Bank (merged with the Toho Sogo Bank) (i=62)
bo'® -5.29525 -152.215 0.000
bO' 2.62802 12.6612 0.000
bGE;I,ET 0.00467323 10.3916 0.000
Shikoku Bank (i=63)
bor -4.95851 -469.888 0.000
bGE;'EE -0.146136 -21.7224 0.000
bo'e 0.161443 7.73343 0.000
bET -0.00225935 -181.297 0.000
Bank of Fukuoka (i=64)
bo't -4.79627 -771.430 0.000
bo 0.213494 3.70828 0.000
b&'f’l -0.00737487 -2.32218 0.020
b= -0.000978939 -11.1557 0.000
Chikuho Bank (i=65)
bo' -5.25514 -564.945 0.000
bO'E 0.134416 15.0555 0.000
bgﬁ -0.032384 -15.5694 0.000
b 0.00233679 46.9723 0.000
Bank of Saga (i=66)
bo'® -4.46377 -66.6775 0.000
bo's* -0.019258 -1.25773 0.208
borEH -0.607267 -6.60947 0.000
bet 0.000369562 3.29155 0.001
Eighteenth Bank (i=67)
ho'e -4.82779 -1080.66 0.000
bo'ee -0.266450 -15.5068 0.000
pDIEH -0.030847 -10.1488 0.000

67,L,L
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b2 -0.000671785 -10.8682 0.000
Shinwa Bank (i=68)
pPIE -4.99256 -88.3900 0.000
68,L
h2'Ee 0.257308 1.27108 0.204
bET 0.000417284 0.665308 0.506
Shinwa Bank (merged with the Kyushu Bank) (i=69)
bo'® -4.87040 -3582.46 0.000
b= -0.00440835 -42.6862 0.000
Higo Bank (i=70)
pPIE -4.86812 -1319.36 0.000
70,L
b -0.213938 -11.6060 0.000
poIEH 0.058930 22.4317 0.000
boET -0.000675465 -8.69400 0.000
Oita Bank (i=71)
pDIE -4.56328 -149.102 0.000
71,L
bo'= -0.043797 -2.11017 0.035
DIEH -0.476504 -10.0137 0.000
bOET -0.00213796 -57.6644 0.000
Miyazaki Bank (i=72)
pDIE -4.61720 -549.148 0.000
72,L
bD' 0.167523 12.6898 0.000
bo=H -0.608030 -50.8275 0.000
bO'ET 0.00271932 32.7610 0.000
Kagoshima Bank (i=73)
pDIE -4.82039 -367.012 0.000
73,L
bO'ee -0.342030 -17.6900 0.000
DIEH 0.024947 1.49342 0.135
boIET -0.00156385 -19.0051 0.000
Bank of Ryukyu (i=74)
pPIE -5.03743 -299.584 0.000
74,L
bO'eE -0.159199 -6.31937 0.000
bo!EH 0.362379 9.39383 0.000
bOIET 0.000880753 26.3536 0.000
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Bank of Okinawa (i=75)

b2 -5.05929 -273.558 0.000
bo'e -0.168019 -16.3720 0.000
Diew 0.375960 8.37832 0.000

bET 0.00168503 76.6460 0.000
North Pacific Bank (i=76)

b2 -4.86115 -1753.86 0.000

h0'Ee -0.132303 -11.2638 0.000

bET -0.00588699 -125.719 0.000
North Pacific Bank (merged with the Sapporo Bank) (i=77)

b%'i -4.96597 -16114.7 0.000
Sapporo Bank (i=78)

boe -4.95729 -503.748 0.000

bO'EE 0.153435 4.12033 0.000

boET -0.00745543 -30.2875 0.000
Syokusan Bank (i=79)

bo" -4.88439 -219.401 0.000

bos -0.034108 -3.77640 0.000

bR -0.380996 -5.93233 0.000

b -0.00263813 -53.3177 0.000
Kirayaka Bank (i=80)

ho'® -5.14307 -1833.62 0.000

b 0.00657854 41.3321 0.000
Kita-Nippon Bank (i=81)

bo't -4.90048 -463.891 0.000

bO'E 0.121495 4.29514 0.000

IEw -0.347482 -14.4310 0.000

boe? -0.00339840 -42.3772 0.000
Tokuyo City Bank (i=82)

bo" -4.05013 -98.7343 0.000

ho'= -2.49146 -23.9912 0.000

b= 0.012722 15.9884 0.000

Sendai Bank (i=83)
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ho' -5.15335 -298.266 0.000
ho'e 0.060110 1.61862 0.106
D3'EHL 0.155715 17.2545 0.000
el -0.00291559 -15.1579 0.000
Fukushimé Bank (i=84)
bR -4.91100 -635.459 0.000
O -0.101898 -9.73394 0.000
DIEH -0.185493 -10.2657 0.000
boET -0.00149018 -17.7330 0.000
Daito Bank (i=85)
bR -4.88743 -641.379 0.000
ho'e -0.161623 -4.84666 0.000
DIEw -0.230819 -10.2046 0.000
bSI?’)I,ET -0.000211690 -2.91095 0.004
Towa Bank (i=86)
b2 -5.41496 -136.660 0.000
b2 0.643445 11.0486 0.000
%'EHL 0.497757 5.81154 0.000
bo'eT 0.00226598 5.60959 0.000
Tochigi Bank (i=87)
bg[;'f -4.96659 -713.665 0.000
ho'ee 0.075698 3.87623 0.000
DIEH -0.015388 -8.22263 0.000
b8D7I,ET 0.00450708 22.5111 0.000
Keiyo Bank (i=88)
bR -4.69449 -379.451 0.000
b2 0.041534 2.02683 0.043
DiEH -0.436998 -13.7976 0.000
b2 0.00395147 19.2386 0.000
Taiheiyo éank (i=89
o -5.27000 -473.867 0.000
pDIEE 0.306479 22.1185 0.000

89,L
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b= -0.00221625 -9.78738 0.000
Higashi-Nippon Bank (i=90)
bo -4.96649 -794.423 0.000
bg%'EE 0.165206 5.51329 0.000
o= -0.124594 -7.90875 0.000
b'™T 0.00124418 5.94214 0.000
Tokyo Sowa Bank (i=91)
bo't -5.26759 -171.557 0.000
ngiEEE 1.43334 13.5482 0.000
boe? 0.000292905 2.41045 0.016
Heiwa Sogo Bank (i=92)
ng;IE -4.90785 -4195.94 0.000
b= -0.00249284 -32.4911 0.000
Kanagawa Bank (i=93)
bor -5.08721 -357.402 0.000
bo'e 0.885788 39.5236 0.000
boEH -0.582224 -24.5660 0.000
bgg{ET -0.000574979 -31.6402 0.000
Niigata Chuo Bank (i=94)
bo'® -4.99714 -1424.06 0.000
bo/ee 0.145838 13.1656 0.000
bo=T -0.00227826 -35.0960 0.000
Taiko Bank (i=95)
bo' -5.08440 -468.776 0.000
bo'e 0.160875 5.96630 0.000
ng;IEHL 0.169721 13.7181 0.000
b -0.00243924 -40.9577 0.000
Nagano Bank (i=96)
h2" -4.88737 -230.565 0.000
bo's* -0.055227 -1.04200 0.297
o' -0.116157 -8.97753 0.000
b= -0.00270996 -42.6332 0.000
First Bank of Toyama (i=97)
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b;'f -4.99940 -1198.01 0.000
bgt;',EE 0.265773 17.7492 0.000
byt -0.129500 -18.1164 0.000
b= -0.00466120 -44.7358 0.000
Fukuho Bank (i=98)
bo -5.43327 -157.370 0.000
bo'=* -0.028552 -6.55082 0.000
bg;'f'l 0.572305 12.1801 0.000
b= -0.00311404 -60.0117 0.000
Shizuokachuo Bank (i=99)
bo'® -4.85168 -863.590 0.000
bgi’,'fE -0.024068 -7.61403 0.000
o= -0.547098 -40.9033 0.000
bs! -0.000985218 -39.4501 0.000
Gifu Bank (i=100)
bor -4.81939 -346.846 0.000
b 0.135310 40.1349 0.000
DIER -0.581155 -16.9109 0.000
b2l -0.00268530 -58.3697 0.000
Aichi Bank (i=101)
b2 -5.47753 -58.0492 0.000
blt(’)llELE -0.102969 -17.0924 0.000
DIEH 1.71298 6.27005 0.000
bowET -0.000810207 -20.3621 0.000
Bank of Nagoya (i=102)
blfg)lzﬁL -4.35939 -42.2953 0.000
bfé'zELE 0.378837 14.7488 0.000
e -1.75867 -5.94788 0.000
boET -0.000923762 -14.5137 0.000
Chukyo Bank (i=103)
b2 -5.34042 -58.3749 0.000
pDIEE -0.113330 -9.53511 0.000

103,L
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DIER 1.27198 4.74936 0.000

o -0.00342446 -57.7577 0.000
Daisan Bank (i=104)

by, -5.67157 -248.698 0.000

bowE 0.598119 14.3224 0.000

DIER 1.52767 25.3935 0.000

bl 0.000608305 6.40566 0.000
Biwako Bank (i=105

b -6.51785 -81.7760 0.000

bowE 5.95912 27.0849 0.000

DI -0.774506 -55.1602 0.000

bR -0.030751 -30.2159 0.000
Bank of Kinki (i=106)

bor, -4.90423 -1302.14 0.000

botEE 0.021712 1.35504 0.175

b -0.00402895 -84.9595 0.000
Fukutoku Bank (i=107)

b -4.85665 -975.701 0.000

bI%;ELE -0.267683 -15.0484 0.000

boET -0.00236756 -35.4627 0.000
Kansai Bank (i=108)

b, -4.92892 -1074.98 0.000

bf(’)gELE -0.232617 -19.0048 0.000

! -0.00211727 -44.9719 0.000
Kansai Urban Banking Corporation (i=109

-4.96721 -36269.0 0.000

DIE
b109,L

Kansai Urban Banking Corporation (merged with the Biwako

Bank) (The present

Kansai Mirai Bank) (i=110)

b -4.99782 -10520.7 0.000
Taisho Bank (i=111)

bt -5.19835 -78668.9 0.000
Hanwa Bank (i=112)

by, -5.69190 -358.031 0.000

pDIEE 1.33105 38.9537 0.000

112,L
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b2 -0.022029 -50.8630 0.000
Hyogo Bank (i=113)

bﬁ'si -4.05672 -148.704 0.000

bﬁ'sELE -2.95487 -30.2740 0.000

b 0.00752938 20.4885 0.000
Hanshin Bank (i=114)

bﬁﬁ -5.00232 -600.046 0.000

bltillEll_E -0.036489 -1.57932 0.114

b2 -0.00270069 -30.8789 0.000
Minato Bank (i=115)

b2 -4.89866 -6358.41 0.000

b -0.000623022 -8.77885 0.000
Shimane Bank (i=116)

bﬁlei -4.98920 -293.147 0.000

hDIEE -0.00892578 -0.251005 0.802

DIEH -0.103839 -9.39540 0.000

bOLET -0.00247523 -19.8965 0.000
Tomato Bank (i=117

b2l -5.19299 -137.242 0.000

bl'i;ELE -0.075965 -1.30295 0.193

DIEH 0.248309 8.69467 0.000

boF! -0.00173037 -7.95150 0.000
Setouchi Bank (i=118)

boE -4.19572 -24.9893 0.000

bltl’ISEE -1.79476 -4.92607 0.000

bt -0.00276033 -7.55985 0.000
Hiroshima Sogo Bank (i=119)

bﬁ:aEL -5.16513 -196.525 0.000

boiEE 0.810381 9.10848 0.000

boET -0.00374776 -43.7112 0.000
Momiji Bank (i=120

b2 -4.81955 -5950.91 0.000

pDIET -0.00894391 -141.761 0.000

120,L
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Saikyo Bank (i=121)

bor -4.62557 -259.379 0.000

bPIEE -0.704958 -21.0551 0.000

OIER -0.088262 -10.9516 0.000

b -0.00191997 -20.2929 0.000
Tokushima Bank (i=122)

b2y -4.48571 -335.498 0.000

bOrE -0.049901 -3.95358 0.000

DIEH -0.904482 -34.2353 0.000

b2t -0.00153114 -25.7377 0.000
Kagawa Bank (i=123)

b2 -4.93858 -234.725 0.000

bDIEE 0.288114 11.9933 0.000

DIEH -0.259406 -9.05276 0.000

b 0.000168846 1.50944 0.131
Ehime Bank (i=124)

b2 -4.99592 -1200.04 0.000

hOIEE 0.104209 8.88239 0.000

DIEH 0.00161887 1.67935 0.093

b2l 0.00115123 15.9940 0.000
Bank of Kochi (i=125)

b2 -5.01144 -659.899 0.000

bIEE -0.093282 -15.2735 0.000

DIEH 0.101936 9.06745 0.000

bl -0.00313086 -141.229 0.000
Nishi-Nippon Sogo Bank (i=126)

b2 -4.82556 -17595.4 0.000
Nishi-Nippon Bank (i=127)

b2 -4.82957 -39283.2 0.000

pDIET -0.000844299 -30.1274 0.000

127,L

Nishi-Nippon City Bank and Nishi-Nippon City Bank (merged with the Bank of

Nagasaki) (i=128)

DIE
b128,L

-4.74319

-11533.2

0.000
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o -0.00182736 -62.4371 0.000
Nishi-Nippon City Bank (merged with the Bank of Nagasaki) (i=129)
Fukuoka City Bank (i=130)

booL -4.94035 -460.852 0.000

bort 0.174631 3.97800 0.000

bor! 0.00125416 4.78945 0.000
Fukuoka Chuo Bank (i=131)

b, -5.56801 -302.459 0.000

borE 0.751376 22.1077 0.000

DI -0.00892313 -3.46543 0.001

b 0.00332911 26.9910 0.000
Saga Kyoei Bank (i=132)

by, -5.11296 -280.595 0.000

boyt -0.011234 -9.78147 0.000

D -0.090328 -3.87857 0.000

by 0.000599811 25.1015 0.000
Bank of Nagasaki (i=133)

s -5.03201 -571.838 0.000

bost -0.197873 -11.1849 0.000

e -0.043167 -13.0219 0.000

box! 0.000392177 3.24997 0.001
Kyushu Bank (i=134

bo, -4.85153 -692.173 0.000

bt -0.441043 -25.2063 0.000

b -0.000258707 -5.10573 0.000
Kumamoto Bank (i=135)

boe. -5.09425 -5268.36 0.000

b 0.00102290 13.9011 0.000
Kumamoto Family Bank (i=136)

bor, -5.71671 -198.732 0.000

bort 2.45710 25.8361 0.000

b -0.00770244 -49.5003 0.000

Higo Family Bank (i=137)
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b2l -5.04993 -4254.66 0.000
bor! -0.00391025 -48.1069 0.000
Howa Bank (i=138)
b2 -4.51060 -328.323 0.000
bOiEE -0.056255 -7.39427 0.000
DIEH -0.817432 -41.8109 0.000
b2 -0.00149555 -40.3158 0.000
Miyazaki Taiyo Bank (i=139)
b2 -4.80825 -671.569 0.000
bOIeE -0.146429 -11.9378 0.000
DIEH -0.374154 -22.3457 0.000
bOLET 0.00138115 31.9613 0.000
Minami-Nippon Bank (i=140)
b2l -5.28637 -277.968 0.000
bEEE 0.199409 20.4213 0.000
DIEH 0.291999 11.6878 0.000
bolET -0.00496440 -56.8272 0.000
Okinawa Kaiho Bank (i=141)
b2 -5.45404 -361.200 0.000
hD'EE -0.301316 -20.5658 0.000
DIEH 1.18888 31.1418 0.000
bET 0.00227188 127.500 0.000
Tokyo Star Bank (i=142)
b2l -5.11476 -15763.8 0.000
boET 0.018164 720.872 0.000
Saitama Resona Bank (i=143)
b2 -4.83194 -5123.53 0.000
hOLET 0.00344092 53.3163 0.000
Number of 4536
Observations
Order of MA for 9
the Error Term
Test for 439.264
Overidentification [0.198]
[p-value]
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Value Function | 0.096840 |

Note:

2. The details of b3"® (EF}

4.

5.

1. Tables 4.2.3 to 4.2.5 show the results for the GMM estimations of Egs. (3.2.1.1)
to (3.2.1.3) composing Eq. (3.1.2.1.2), respectively.

HlLH,T:) in Egs. (3.1.2.2.2b) and (3.1.2.2.2c) are as

it-1’
follows:
b (EFi,SH’ HIL,t—l’Tt*) =b" +b= - ERL, b - HI L +BT 7 122, 3,5,
6, 9-17, 21-27, 29-31, 33-38, 40-42, 46, 47, 50, 52, 56-60, 63-66, 67, 70-75, 79,
81, 83-88, 90, 93, 95-105, 116, 117, 121-125, 131-133, 138-141,
0 (EFS., I, .7 ) =2 + bR - ERS, +b2 77, i=1,8, 18, 28, 32,43, 44,

it-1
49, 53, 55, 62, 68, 76, 78, 82, 89, 91, 94, 106-108, 112-114, 118, 119, 130, 134,
136,

b= (EFS.,. HI .7 ) =bR® +bR®" -7, i=7, 51, 54, 61, 69, 80, 92, 115, 120,

127, 128, 135, 137, 142, 143,
b2 (EFS,, HI,, .7 ) =5, i=19, 20, 39, 45, 48, 77, 109, 110, 111, 126,

it-11
where EF}, isthe static cost unneutral efficiency in the previous period, HI
is the Herfindahl index of loans (i.e., the sum of the short-term and long-term
loans) in the previous period, and 7, is the normalized time trend.

. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. For instrumental variables, the following
variables are used: the individual bank dummies, the products of these dummies
and the normalized time trend, the products of these dummies and the estimate of
the dynamic cost share of the current goods in the previous period, the products
of these dummies and the static cost unneutral efficiency in the previous period,
the products of these dummies and the Herfindahl index of loans in the previous
period, the products of these dummies and the estimate of the dynamic cost share
of the labor in the previous period, and the products of these dummies, the
normalized time trend, and this estimate.

When new banks emerge due to consolidation, we treat the new banks and their
predecessors as different entities.

The Seiwa Bank (i=4) is added to the Michinoku Bank (i=5) because of a lack of

samples. For the same reason, the Nishi-Nippon City Bank (merged with the Bank

of Nagasaki) (i=129) is added to the Nishi-Nippon City Bank (i=128).
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Table 4.2.5 Estimation Results for Eq. (3.2.1.3) Composing Eq. (3.1.2.1.2)
Parameter | Estimate t-statistic p-value
Yachiyo Bank (The present Kiraboshi Bank) (i=1)
DIE -5.11449 -171.331 0.000

bRIeE 0.758644 8.19497 0.000

bRET 0.00738140 14.8073 0.000
Hokkaido Bank (i=2)

b2 -5.02577 -358.075 0.000

bDIFE 0.648431 10.4370 0.000

b2IEH -0.054608 -37.0787 0.000

b2 -0.00548665 -48.8085 0.000
Aomori Bank (i=3)

b2 -4.81299 -267.733 0.000

bDIEE -0.423677 -7.51761 0.000

bOIEH 0.038786 8.83805 0.000

bOIET -0.00122982 -18.1115 0.000
Seiwa Bank (i=4)
Seiwa Bank and Michinoku Bank (i=5)

bl -7.09674 -15.9438 0.000

hOIEE -0.00519632 -0.077753 0.938

bOIEH 4.29778 4.98549 0.000

bOIET -0.00303316 -14.4156 0.000
Akita Bank (i=6)

b2l -4.90286 -348.596 0.000

bOIFE -0.135853 -3.62084 0.000

bOrEH 0.038705 5.78826 0.000

hOIET -0.00185841 -21.3966 0.000
Ugo Bank (i=7)

bOlE -5.02709 -2381.85 0.000

bOIET 0.000373191 2.20674 0.027
Hokuto Bank (i=8)

bl -5.19138 -642.937 0.000

bOIFE 0.711143 28.3287 0.000

boIET -0.015065 -40.1310 0.000
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Shonai Bank (i=9)

bor -5.09183 -280.252 0.000
borE 0.053792 1.72456 0.085
bgyy 0.046666 9.38065 0.000
b 0.0000333092 0.469011 0.639
Yamagata Bank (i=10)
e -4.74886 -115.374 0.000
bD'EE -0.529450 -4.34623 0.000
pavit -0.061543 -7.35394 0.000
b -0.00113642 -6.99094 0.000
Bank of Iwate (i=11)
ne -4.72663 -193.611 0.000
by -0.178506 -3.33255 0.001
piEw -0.388553 -4.05237 0.000
boT -0.00116333 -13.8559 0.000
Tohoku Bank (i=12)
e -5.11871 -243.817 0.000
bpE -0.109409 -9.52120 0.000
pien 0.352775 7.10663 0.000
b 0.000426714 3.19542 0.001
77 Bank (i=13)
e -4.87136 -421.656 0.000
borEe -0.287884 -10.9233 0.000
DiEH 0.112501 8.99820 0.000
hOLET -0.00478595 -36.6111 0.000
Toho Bani( (i=14)
ne -4.82213 -405.303 0.000
by'ee 0.065975 1.06423 0.287
T\I/EHL -0.182774 -6.38272 0.000
boeT -0.0000534135 -0.253485 0.800
Gunma Bank (i=15)
e -4.87720 -109.694 0.000
b -0.025868 -0.362967 0.717
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DIEw 0.070254 0.901366 0.367
b2eT 0.000991334 3.04398 0.002
Ashikaga Bank (i=16)
e -5.05690 -262.574 0.000
b'EE -571133 -6.63679 0.000
pavit 0.462934 18.7573 0.000
botT 0.000562673 2.63586 0.008
Joyo Bank (i=17)
E;I\E -4.66882 -339.274 0.000
by -1.08169 -8.61031 0.000
plen -0.036762 -6.12142 0.000
blf;f\ET -0.00197974 -8.82257 0.000
Kanto Bank (i=18)
e -5.79602 -46.1934 0.000
bl 1.39116 6.40207 0.000
b 0.00739407 6.94397 0.000
Kanto Tsukuba Bank (i=19)
315 -4.93117 -94436.9 0.000
Tsukuba Bank (i=20)
boE -4.83645 -7541.04 0.000
Musashino Bank (i=21)
bzfil\f -4.83648 -323.771 0.000
bpeE -0.218498 -5.45832 0.000
boEH 0.00395853 0.732579 0.464
bt 0.000737497 1.85033 0.064
Chiba Bank (i=22)
bo" -4.77630 -205.072 0.000
bo'Ee 0.290853 3.30996 0.001
sz2',5'1 -0.092775 -2.07665 0.038
borET 0.00327447 11.8368 0.000
Chiba Kogyo Bank (i=23)
boE -4.76036 -262.963 0.000
pDIEE -0.262997 -15.0481 0.000

23V
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boEr -0.160151 -3.55717 0.000
b2t -0.00113220 -8.38327 0.000
Tokyo Tomin Bank (i=24)
i -4.87202 -305.625 0.000
pEE -0.133352 -2.21220 0.027
boEr 0.00680020 0.381602 0.703
b2t -0.000498260 -1.58346 0.113
Bank of Yokohama (i=25)
pRE -6.14353 -210.069 0.000
bR'ce -0.964482 -8.15195 0.000
pDIEH 1.57198 49.4684 0.000
hOLET -0.00139593 -7.89936 0.000
Daishi Bank (i=26)
boE -5.48276 -108.408 0.000
bDIeE 2.80121 11.5471 0.000
e 0.123560 4.05943 0.000
bRIET 0.000395764 1.50682 0.132
Hokuetsu Bank (i=27)
hoe -4.82905 -184.739 0.000
hD'EE -0.293130 -6.06805 0.000
e -0.00409599 -0.104543 0.917
et -0.00275018 -20.2494 0.000
Yamanashi Chuo Bank (i=28)
hoE -4.92177 -411.838 0.000
hD'EE 0.082506 1.92295 0.054
b2t -0.00274751 -20.7696 0.000
Hachijuni Bank (i=29)
borE -4.52904 -178.672 0.000
b2eE 0.026642 0.258462 0.796
bo'EH -0.371377 -14.2835 0.000
b2t -0.00437410 -54.9696 0.000
Hokuriku Bank (i=30)
pDE -4.95053 -386.118 0.000
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bDIce 0.646447 9.76151 0.000
pDIEH 0.021485 1.35227 0.176
b2t -0.00584541 -33.0302 0.000
Bank of Toyama (i=31)
b2 -5.11672 -346.847 0.000
bD'ee 0.073184 6.26449 0.000
poEH -0.046235 -3.50982 0.000
boET -0.00190600 -10.4628 0.000
Hokkoku Bank (i=32)
boE -4.93406 -253.219 0.000
bD'ee 0.233553 2.79935 0.005
b2t -0.00451791 -52.5973 0.000
Fukui Bank (i=33)
b2e -5.16154 -71.3312 0.000
hIeE 0.464955 3.50302 0.000
boier 0.176205 1.68941 0.091
b2t -0.00418933 -14.8433 0.000
Shizuoka Bank (i=34)
b3'i'5 -4.68642 -158.790 0.000
b;l;E 0.844538 7.15372 0.000
bei',\?l -0.489213 -10.1750 0.000
boeT -0.00353002 -43.5262 0.000
Suruga Bank (i=35)
bg'f.,'ﬁ -4.59615 -68.2046 0.000
b;,'ﬁE -1.08209 -4.56760 0.000
bSDSI\EHL -0.071276 -1.81651 0.069
hRET -0.00141890 -3.01326 0.003
Shimizu Bank (i=36)
b;ls -4.94367 -266.807 0.000
bD'ce 0.014713 0.324092 0.746
b?liil,\l?,-'L -0.158179 -2.85945 0.004
pDIET -0.000172972 -1.55062 0.121

36V

Ogaki Kyoritsu Bank (i=37)
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boE -4.90979 -248.416 0.000
hoIE 0.170213 1.86990 0.061
pDEH -0.031050 -8.46918 0.000
b3'37"\E/T 0.00142410 5.38833 0.000
Juroku Bank (i=38)
pDE -4.36226 -33.9729 0.000
b -2.27670 -7.70008 0.000
boeH -0.066269 -0.285280 0.775
boET -0.00269734 -6.39609 0.000
Juroku Bank (merged with the Gifu Bank) (i=39)
b2E -4.88649 -97888.7 0.000
Mie Bank ’(i:40)
pDE -5.16998 -65.2067 0.000
bo'cE 0.218248 4.21411 0.000
pDIER 0175022 1.08795 0.277
horET 0.00145765 7.90413 0.000
Hyakugo Bank (i=41)
b4D15\E -4.77047 -188.212 0.000
b 0.117308 2.17413 0.030
b2 -0.378356 -6.17505 0.000
T -0.000499257 -4.91177 0.000
Shiga Bar{k (1i=42)
b2" -4.81350 -235.583 0.000
bDEe -0.232472 -1.97546 0.048
bDlEH -0.028451 -4.86385 0.000
boE! -0.00165664 -12.4560 0.000
Bank of Kyoto (i=43
bg\f -4.68111 -86.9432 0.000
boEe -0.896717 -2.74903 0.006
b2ET -0.00104950 -1.59636 0.110
Osaka Bank (i=44)
bﬁ'ﬁ -4.76576 -241.439 0.000
pDIEE -0.612934 -8.31273 0.000

44N
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bﬁ'ﬁT -0.00214064 -4.86696 0.000
Kinki Osaka Bank (The present Kansai Mirai Bank) (i=45)
b4'f_)'5 -4.84249 -6083.88 0.000
Senshu Bank (i=46)
b406'5 -5.02731 -333.434 0.000
bR'eE 0.030492 0.898155 0.369
e 0.069663 9.04206 0.000
bRt 0.00114506 12.5757 0.000
Ikeda Bank (i=47)
b4D7'§ -4.99403 -1208.89 0.000
b4D7I,5E -0.063244 -5.71364 0.000
e 0.144154 17.5159 0.000
bRt -0.000248816 -1.76761 0.077
Senshu Ikeda Bank (i=48)
b2 -4.88345 -11441.5 0.000
Nanto Bank (i=49)
bfg'§ -4.76600 -415.872 0.000
bRcE -0.497725 -7.37197 0.000
bRET -0.00126757 -12.2001 0.000
Kiyo Bank (i=50)
p2E -4.84152 -728.891 0.000
b5|:(>)|5E 0.249562 8.03030 0.000
bDiEH -0.126482 -39.6699 0.000
boET 0.000799515 8.87675 0.000
Kiyo Bank (merged with the Wakayama Bank) (i=51)
bo'e -4.92279 -2408.21 0.000
bOET 0.00170058 13.5032 0.000
Tajima Bank (i=52)
bsgls -4.93776 -311.634 0.000
bO'ce -0.159149 -10.0419 0.000
boiEH -0.036196 -3.46786 0.001
b2 0.00308546 14.3357 0.000

Tottori Bank (i=53)
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bsgl\f -5.15788 -186.932 0.000
bOEE 0.222309 4.84274 0.000
b -0.00388932 -11.6285 0.000
San-in Godo Bank (i=54)
(S -4.94540 -2570.57 0.000
boET -0.00680660 -49.3124 0.000
San-in Godo Bank (merged with the Fuso Bank) (i=55)
bo® -4.59938 -430.975 0.000
bs%',\EE -1.58991 -24.9760 0.000
b 0.000563394 2.74928 0.006
Chugoku Bank (i=56)
bstls -4.86384 -153.426 0.000
ho'E 1.71643 5.86213 0.000
boEH -0.220524 -6.99297 0.000
bET -0.00242544 -5.78158 0.000
Hiroshima Bank (i=57)
e -4.63593 -335.066 0.000
bSE;I,\EE -1.46020 -12.8151 0.000
bolEH 0.012923 3.00215 0.003
horET -0.00487421 -36.6639 0.000
Yamaguchi Bank (i=58)
b2 -4.63928 -127.591 0.000
bSE;fSE -0.968362 -20.7462 0.000
v -0.026740 -0.681578 0.496
b -0.00468153 -46.2106 0.000
Awa Bank (i=59)
D -4.66492 -128.630 0.000
bo's -0.161760 -3.46566 0.001
boEH -0.395921 -5.85418 0.000
bs%',\ET -0.00180405 -9.53638 0.000
Hyakujushi Bank (i=60)
boE -4.75387 -97.3264 0.000
pDIEE 0.174493 2.58583 0.010
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bosH -0.281274 -3.36765 0.001
boe! -0.000469677 -3.01703 0.003
lyo Bank (i=61)
bo -4.86164 -1859.94 0.000
horET 0.000313363 1.35065 0.177
lyo Bank (merged with the Toho Sogo Bank) (i=62)
poE -5.27717 -151.261 0.000
plEe 2.51995 12.1027 0.000
boT 0.00447769 9.83502 0.000
Shikoku Bank (i=63)
bor -4.96006 -231.356 0.000
bOEE -0.146077 -12.4373 0.000
bGDg"\E'i 0.164188 3.93337 0.000
T -0.00225477 -106.241 0.000
Bank of Fﬁkuoka (i=64)
b;'; -4.79789 -476.121 0.000
bOEE 0.233051 2.54504 0.011
vl -0.00813213 -1.68799 0.091
boeT -0.000964334 -6.76596 0.000
Chikuho Bank (i=65)
Qe -5.25870 -383.751 0.000
boree 0.137663 10.5577 0.000
b2 -0.031414 -7.99577 0.000
bﬁ%"\ET 0.00233710 21.5352 0.000
Bank of Saga (i=66)
b2° -4.45656 -33.7333 0.000
plEe -0.00939025 -0.283046 0.777
bRiEH -0.620894 -3.38906 0.001
horET 0.000399218 1.71188 0.087
Eighteenth Bank (i=67)
b2 -4.83019 -661.456 0.000
bo'ee -0.259967 -9.63276 0.000
pDIEH -0.029192 -5.18630 0.000
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et -0.000673235 -8.34231 0.000
Shinwa Bank (i=68)
s -4.97800 -44.1164 0.000
b2eE 0.204995 0.507119 0.612
hOET 0.000259804 0.208868 0.835
Shinwa Bank (merged with the Kyushu Bank) (i=69)
b2 -4.87080 -3513.20 0.000
et -0.00437896 -40.6694 0.000
Higo Bank (i=70)
DIE -4.86870 -568.462 0.000
boIeE -0.211717 -5.46553 0.000
poIEH 0.059140 11.4623 0.000
b2t -0.000617280 -5.34963 0.000
Oita Bank (i=71)
bOE -4.58370 -75.6869 0.000
hOIEE -0.047601 -1.21668 0.224
o -0.445804 -4.92878 0.000
bOET -0.00215342 -27.6875 0.000
Miyazaki Bank (i=72)
DIE -4.61996 -363.868 0.000
bO'ee 0.184877 9.18401 0.000
boer -0.613181 -37.6491 0.000
bOET 0.00283012 22.3362 0.000
Kagoshima Bank (i=73)
b%l\l; -4.84482 -249.767 0.000
bOIee -0.318955 -11.8894 0.000
e 0.055883 2.34274 0.019
b2ET -0.00157451 -15.8754 0.000
Bank of Ryukyu (i=74)
DIE -5.03502 -188.517 0.000
bO'ee -0.144203 -2.99352 0.003
poer 0.344568 5.11202 0.000
boET 0.000886584 14.6617 0.000
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Bank of Okinawa (i=75)

e -5.05274 -178.048 0.000
boEE -0.159707 -9.15888 0.000
boEr 0.352309 4.90442 0.000
boET 0.00170444 40.3403 0.000
North Pacific Bank (i=76)
e -4.85745 -889.068 0.000
bR'EE -0.152403 -6.49127 0.000
bET -0.00590748 -59.5373 0.000
North Pacific Bank (merged with the Sapporo Bank) (i=77)
e -4.96597 -13798.1 0.000
Sapporo Bank (i=78)
De -4.94264 -256.751 0.000
bolE 0.096590 1.33325 0.182
boET -0.00716785 -14.7426 0.000
Syokusan Bank (i=79)
e -4.87491 -118.132 0.000
boEE -0.024613 -1.43926 0.150
boEH -0.415046 -3.47663 0.001
boLET -0.00268346 -32.0381 0.000
Kirayaka Bank (i=80)
%'5 -5.14406 -1426.18 0.000
boe? 0.00663424 32.7546 0.000
Kita-Nippon Bank (i=81)
bot -4.89246 -262.016 0.000
b 0.118877 2.20873 0.027
pew -0.366433 -8.80752 0.000
bt -0.00338395 -22.7129 0.000
Tokuyo City Bank (i=82)
oy -4.00714 -74.6682 0.000
horee -2.60075 -19.3296 0.000
bt 0.013563 12.5197 0.000

Sendai Bank (i=83)
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b -5.13468 -170.877 0.000
bBZTVEE 0.010836 0.159240 0.873
boEH 0.152447 10.4986 0.000
b2 -0.00275343 -8.33286 0.000
Fukushima Bank (i=84)
DIE -4.91265 -347.168 0.000
bD'ee -0.120287 -6.79949 0.000
e -0.168209 -5.24545 0.000
boer -0.00148737 -9.08760 0.000
Daito Bank (i=85)
b2 -4.88738 -321.630 0.000
b'eE -0.195986 -3.02969 0.002
bo'er -0.204285 -4.93841 0.000
b2 -0.000260754 -1.60228 0.109
Towa Bank (i=86)
Die -5.43084 -61.8843 0.000
hO'EE 0.632815 5.01822 0.000
e 0.528683 2.79242 0.005
b2 0.00214816 2.44775 0.014
Tochigi Bank (i=87)
DIE -4.97262 -310.800 0.000
hO'EE 0.092617 2.13959 0.032
o't -0.013973 -3.80275 0.000
b2 0.00462704 10.7473 0.000
Keiyo Bank (i=88)
b -4.68174 -234.936 0.000
b'eE 0.096256 2.65097 0.008
b2IER -0.490924 -10.0769 0.000
b2 0.00446232 12.9707 0.000
Taiheiyo Bank (i=89
DIE -5.27535 -120.335 0.000
pDIEE 0.312564 5.73768 0.000

89V
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boe? -0.00239199 -2.70549 0.007
Higashi-Nippon Bank (i=90)
b2® -4.96565 -387.318 0.000
bg%'ﬁE 0.171096 3.33405 0.001
boEh -0.134259 -5.35874 0.000
bt 0.00128193 3.39673 0.001
Tokyo Sowa Bank (i=91)
hot -5.24750 -66.2078 0.000
boIEe 1.36102 4.98888 0.000
bo 0.000232375 0.747625 0.455
Heiwa Sogo Bank (i=92)
boE -4.90764 -1154.06 0.000
boE? -0.00248488 -8.86489 0.000
Kanagawa Bank (i=93)
bos -5.06980 -158.136 0.000
boreE 0.848506 18.3940 0.000
etvit -0.578507 -11.0325 0.000
bgg{\ET -0.000586750 -17.5734 0.000
Niigata Chuo Bank (i=94)
boE -4.99767 -612.237 0.000
boye* 0.144974 5.62571 0.000
boeT -0.00233428 -15.7506 0.000
Taiko Bank (i=95)
b2 -5.09040 -281.870 0.000
bO'EE 0.168269 4.70782 0.000
bQDSI\EHL 0.180828 6.76003 0.000
boET -0.00246822 -20.8488 0.000
Nagano Bank (i=96)
bg%'\s -4.90110 -123.032 0.000
bo'e -0.046642 -0.433308 0.665
bolEr -0.102102 -4.16943 0.000
b2 -0.00271432 -20.1630 0.000
First Bank of Toyama (i=97)
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o -4.99324 -534.195 0.000
bo'ee 0.248350 7.84698 0.000
b;"\f'l -0.130250 -7.74321 0.000
b9'37']\E/T -0.00458488 -19.8859 0.000
Fukuho Bank (i=98)
Qe -5.56977 -53.0771 0.000
bg'%',\EE -0.014499 -2.00951 0.044
b2EH 0.750817 5.13369 0.000
bg%{\ET -0.00272049 -27.8375 0.000
Shizuokachuo Bank (i=99)
bng"\E, -4.83515 -251.302 0.000
bo'e -0.019093 -2.86025 0.004
bolEH -0.588624 -13.2348 0.000
b2E" -0.000981080 -14.0710 0.000
Gifu Bank (i=100)
De, -4.82145 -168.859 0.000
bll(J)(lfvE 0.130203 15.5282 0.000
%:f\'/*’L -0.572531 -7.90156 0.000
boEr -0.00267669 -26.2807 0.000
Aichi Bank (i=101)
b2E) -5.61812 -29.4912 0.000
b -0.091824 -7.16422 0.000
E(’)'f\h 2.11020 3.84249 0.000
bl'?)'l? -0.000864569 -8.65884 0.000
Bank of Nagoya (i=102)
DIE -4.43321 -23.2548 0.000
boiee 0.379187 6.33612 0.000
DIEH | -1.54548 -2.82114 0.005
b2ET -0.000974051 -6.94376 0.000
Chukyo Bank (i=103)
b2E -5.42910 -29.6514 0.000
pDIEE -0.117137 -5.97599 0.000
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DIEH 1.52986 2.85323 0.004
b2t -0.00345925 -30.0865 0.000
Daisan Bank (i=104)
D -5.69277 -126.494 0.000
bDIcE 0.642615 7.45101 0.000
%LE\'/*L 1.55388 12.8491 0.000
b2t 0.000703862 3.60836 0.000
Biwako Bank (i=105
D -5.96501 -91.6655 0.000
bDIcE 4.47978 25.9268 0.000
DIEW -0.876443 -58.8393 0.000
b2t -0.023919 -30.9680 0.000
Bank of Kinki (i=106)
DIE -4.90362 -673.293 0.000
bDIEE 0.012776 0.408808 0.683
b2 -0.00412791 -54.9462 0.000
Fukutoku Bank (i=107)
i -4.86071 -474.756 0.000
b1%|7EVE -0.254755 -6.89113 0.000
Iy -0.00242463 -17.6911 0.000
Kansai Bank (i=108)
D -4.92519 -633.538 0.000
bllggE\;E -0.244588 -11.4991 0.000
bLET -0.00212463 -19.8933 0.000
Kansai Urban Banking Corporation (i=109
DIE -4.96745 -40720.2 0.000

09V

Kansai Urban Banking Corporation (merged with the Biwako

Bank) (The present

Kansai Mirai Bank) (i=110)
DE -4.99775 -8494.66 0.000
Taisho Bank (i=111)
b2 -5.19831 -29654.5 0.000
Hanwa Bank (i=112)
DIE -5.68297 -128.621 0.000
pDIEE 1.31007 13.8781 0.000
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boET -0.021805 -18.0704 0.000
Hyogo Bank (i=113)
b2 -4.04636 -70.6185 0.000
b -2.99508 -14.6858 0.000
boET 0.00760551 9.50233 0.000
Hanshin Bank (i=114)
DIE -5.00668 -265.292 0.000
boiee -0.027855 -0.528705 0.597
b2 -0.00277837 -16.5355 0.000
Minato Bank (i=115)
D -4.89812 -4329.00 0.000
boET -0.000645699 -6.90522 0.000
Shimane Bank (i=116)
DE -4.99181 -151.817 0.000
b2Ee 0.013621 0.215820 0.829
DIEH -0.111895 -4.65723 0.000
boET -0.00253819 -10.7996 0.000
Tomato Bank (i=117
DIE -5.19613 -68.9890 0.000
b -0.042176 -0.333258 0.739
DIEH 0.232063 4.17954 0.000
b -0.00156037 -3.41188 0.001
Setouchi Bank (i=118)
DiE -4.07422 -9.92791 0.000
bOIeE -2.05847 -2.31128 0.021
boET -0.00304546 -3.57126 0.000
Hiroshima Sogo Bank (i=119)
DE -5.20234 -89.3153 0.000
boiE 0.935120 4.76816 0.000
bOET -0.00374916 -18.9816 0.000
Momiji Bank (i=120
DIE -4.82032 -4259.51 0.000
pDIET -0.00889082 -99.6262 0.000

120V
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Saikyo Bank (i=121)

b2t -4.63236 -102.063 0.000
b -0.692680 -7.98325 0.000
DIEH -0.086825 -6.37821 0.000
boET -0.00188440 -7.84936 0.000
Tokushima Bank (i=122)
DIE -4.48489 -120.955 0.000
b -0.048575 -1.97076 0.049
DIEH -0.906957 -13.0273 0.000
b2 -0.00152464 -9.75519 0.000
Kagawa Bank (i=123)
b2k -4.95980 -87.0946 0.000
bDIEE 0.303721 4.76070 0.000
DIEN -0.233244 -3.06920 0.002
boET 0.000231028 0.776403 0.438
Ehime Bank (i=124)
DIE -4.99953 -576.398 0.000
bPItE 0.115414 4.77415 0.000
DIEH 0.00203071 0.993747 0.320
b2 0.00121263 8.35022 0.000
Bank of Kochi (i=125)
DiE -5.01175 -287.189 0.000
bDIEE -0.097036 -7.72936 0.000
DI 0.104775 4.04636 0.000
b2 -0.00315536 -73.6956 0.000
Nishi-Nippon Sogo Bank (i=126)
DiE -4.82549 -6734.91 0.000
Nishi-Nippon Bank (i=127)
DIE -4.82955 -22996.1 0.000
pDIET -0.000848304 -19.0322 0.000

127V

Nishi-Nippon City Bank and Nishi-Nippon City Bank (merged with the Bank of

Nagasaki) (i=128)

DIE
28V

-4.74340

-6828.98

0.000

279




boET -0.00181388 -36.3131 0.000
Nishi-Nippon City Bank (merged with the Bank of Nagasaki) (i=129)
Fukuoka City Bank (i=130)

D -4.92911 -303.954 0.000

boiEE 0.129177 1.94535 0.052

boET 0.00102288 2.70318 0.007
Fukuoka Chuo Bank (i=131)

boE -5.59380 -115.653 0.000

bOIEE 0.799309 8.86773 0.000

DIEH -0.010184 -1.79389 0.073

b2t 0.00346879 11.2152 0.000
Saga Kyoei Bank (i=132)

DIE -5.13184 -190.787 0.000

boE -0.012161 -7.44124 0.000

DIEH -0.065727 -1.91188 0.056

boET 0.000594293 13.7832 0.000
Bank of Nagasaki (i=133)

b2 -5.03274 -248.467 0.000

b -0.197308 -4.71843 0.000

DIEN -0.041736 -5.74073 0.000

bor 0.000391002 1.33703 0.181

Kyushu Bank (i=134
DIE -4.84320 -381.874 0.000

bt -0.463100 -14.6394 0.000

b2 -0.000273595 -2.55312 0.011
Kumamoto Bank (i=135)

D -5.09474 -2372.37 0.000

b 0.000986661 6.12847 0.000
Kumamoto Family Bank (i=136)

DE -5.71545 -142.914 0.000

bOIeE 2.45264 18.5446 0.000

pDIET -0.00766364 -34.2060 0.000

136V

Higo Family Bank (i=137)
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i -5.05168 -2465.24 0.000
b -0.00401985 -26.8861 0.000
Howa Bank (i=138)
D -4.50073 -226.930 0.000
b -0.052049 -3.40506 0.001
DIEH -0.834464 -28.1718 0.000
b2 -0.00148449 -27.8424 0.000
Miyazaki Taiyo Bank (i=139)
DE -4.80826 -377.420 0.000
boIeE -0.140531 -5.94516 0.000
DIE -0.378271 -11.8491 0.000
b 0.00139823 15.7674 0.000
Minami-Nippon Bank (i=140)
DIE -5.28144 -271.455 0.000
byt 0.191283 23.0387 0.000
%E\;IL 0.289425 10.7626 0.000
boET -0.00493655 -54.9734 0.000
Okinawa Kaiho Bank (i=141)
b2k, -5.44959 -217.896 0.000
byEE -0.298686 -11.5166 0.000
DIEH 1.17453 19.9784 0.000
boET 0.00226933 59.8354 0.000
Tokyo Star Bank (i=142)
DIE -5.11501 -8634.88 0.000
boeT 0.018173 425.200 0.000
Saitama Resona Bank (i=143)
bSOy, -4.83230 -4365.84 0.000
boET 0.00346294 46.4687 0.000
Number of 4536
Observations
Order of MA for 9
the Error Term
Test for 425.838
Overidentification [0.346]
[p-value]
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Value Function | 0.093880 \

2. The details of bY®(EFR;

Note: 1. Tables 4.2.3 to 4.2.5 show the results for the GMM estimations of Egs. (3.2.1.1)

to (3.2.1.3) composing Eq. (3.1.2.1.2), respectively.
Hlu_l,r:) in Egs. (3.1.2.2.2b) and (3.1.2.2.2¢) are

it-17
as follows:
by (EFi,SH’ HI L,t—l’Tt*) =BY" +by= - ERL, +by HI L +BYT 7 152, 3,5,
6, 9-17, 21-27, 29, 30, 33-38, 40-42, 46, 47, 50, 52, 56-60, 63-66, 67, 70-75, 79,
81, 83-88, 90, 93, 95-98, 100-105, 116, 117, 121-125, 131-133, 138-141,
b= (ERS 1 HIL 7)) =bY" +bY™ -ERS, +bY™ -, i=1, 8, 18, 28, 32, 43, 44,

it-1

49, 53, 55, 62, 68, 76, 78, 82, 89, 91, 94, 99, 106-108, 112-114, 118, 119, 130,
134, 136,
bY® (EFS., HI .77 ) =bY" +bY%T -7, i=7, 31, 51, 54, 61, 69, 80, 92, 115, 120,

127, 128, 135, 137, 142, 143,
b2E (EFS,, HI, .7 ) =b2E, i=19, 20, 39, 45, 48, 77, 109, 110, 111, 126,

where EF}, isthe static cost unneutral efficiency in the previous period, HI
is the Herfindahl index of loans (i.e., the sum of the short-term and long-term
loans) in the previous period, and 7, is the normalized time trend.

. This estimation takes into account the conditional heteroskedasticity and

autocorrelation of the error terms. For instrumental variables, the following
variables are used: the individual bank dummies, the products of these dummies
and the normalized time trend, the products of these dummies and the estimate of
the dynamic cost share of the current goods in the previous period, the products
of these dummies and the static cost unneutral efficiency in the previous period,
the products of these dummies and the Herfindahl index of loans in the previous
period, the products of these dummies and the estimate of the dynamic cost share
of the labor in the previous period, and the products of these dummies, the
normalized time trend, and the estimate of the dynamic cost share of the current
goods in the previous period.

4. When new banks emerge due to consolidation, we treat the new banks and their

predecessors as different entities.

5. The Seiwa Bank (i=4) is added to the Michinoku Bank (i=5) because of a lack of
samples. For the same reason, the Nishi-Nippon City Bank (merged with the Bank
of Nagasaki) (i=129) is added to the Nishi-Nippon City Bank (i=128).
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(Fig. 4.2.1) Dynamic Cost Neutral and Unneutral
Efficiencies
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Table 4.3.1 Estimation Results for the Parameters Other Than the Coefficients of the
Individual Bank Dummies in Eq. (3.1.3.2.13) for Short-Term Loans

Parameter Estimate t-statistic p-value
Py (1976-1986) 0.382765 6.85787 0.000
Do, (1987-1989) 0.577666 11.8464 0.000
Ps 3 (1990-1995) 0.551897 12.5087 0.000
Ps 4 (1996-2001) 0.497380 10.4551 0.000
Ps 5 (2002-2007) 0.424005 5.79806 0.000
Ps s (2008-2010) 0.461378 5.52383 0.000
Ps. 7 (2011-2016) 0.524681 6.21624 0.000

agﬁ’E 299730 2.73299 0.006
ag"™ -0.120416 x10’ -14.0678 0.000
ag'? 313918 1.00457 0.315
as’; 0.609899 x10’ 2.04021 0.041
ag’’ -160211 -6.38637 0.000
ag”? 232161 2.80165 0.005
Adjusted R- 0.754024
squared
Number of 4395
Observations
Order of MA for 8
the Error Term
Test for 295.155
Overidentification [0.255]
[p-value]
Value Function 0.067157

Note: 1. Tables 4.3.1 and 4.3.2 show the results for the GMM estimation of the conjectural
derivative parameters in Eq. (3.1.3.2.13) for short-term loans ( j = SL). Table

4.3.1 shows the estimates of the parameters other than the coefficients of the
individual bank dummies; Table 4.3.2 shows the estimates of these coefficients.
2. The details of Eq. (3.1.3.2.13) for short-term loans ( j = SL ) are as follows:

7
cvl B CVE CVH
QSL it zau s D {ZIOSL,S j Osiip +3g, EFt1+aSL 'HISL,t—l
s=1

ovz
+ZaSLh Zh t +gSL|t1

where pq ¢ (S=1,...,7) are the conjectural derivative parameters in the 1976-

1986 (S=1), 1987-1989 (S=2), 1990-1995 (S=3), 1996-2001 (S=4), 2002-

2007 (S=95), 2008-2010 (S=6), and 2011-2016 (S =) periods, respectively.
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Furthermore, z%, (h=1...,4) are the certain or predictable component of the

SDEHRR of short-term loans (h=1), the loan loss provision rate (h=2), the
logarithm of the loan per case (h=3), and the proportion of loans for small and
medium firms (h=4), respectively. All others are as per Eq. (3.1.3.2.13).

. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. For the instrumental variables, the following
variables are used: the individual bank dummies, the products of these dummies
and the normalized time trend, the products of these dummies and the Herfindahl
index of short-term loans in the previous period, the static cost unneutral
efficiency in the previous period, the Herfindahl index of short-term loans in the
previous period, the short-term loans in the previous period, the certain or
predictable component of the SDEHRR of short-term loans in the current period,
the loan loss provision rate in the previous period, the logarithm of the loan per
case in the previous period, the proportion of loans for small and medium firms
in the previous period, and the products of period dummies and the short-term
loans in the previous period.
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Table 4.3.2 Estimation Results for the Coefficients of the Individual Bank Dummies in

Eqg. (3.1.3.2.13) for Short-Term Loans

Parameter Estimate t-statistic p-value
ay 0.104513x10’ 6.76117 0.000
asy 0.109340x10’ 6.87663 0.000
all 848981 7.96395 0.000
alll 773740 6.52948 0.000
alll 749506 6.23320 0.000
s 990880 7.02156 0.000
altl 867597 6.86467 0.000
alll 738530 5.53991 0.000
St 667522 6.30182 0.000
al)! 703234 7.00243 0.000

1,5L
St 870485 5.58397 0.000
Sy 707131 5.40586 0.000
ad! 718500 6.49009 0.000

4,SL
al 778555 6.11435 0.000

5,SL
allh 662840 4.26882 0.000
alt 698329 4.68194 0.000
CI 0.226201 x10’ 8.94758 0.000
cR 0.119119 x107 8.87845 0.000
alll 868121 7.42564 0.000
ches 0.221385 x10’ 6.40173 0.000
CIeN 0.130462 x107 6.13399 0.000
aSy 675883 3.29152 0.001
alll 990252 8.02516 0.000
s 0.135197 x10’ 8.60308 0.000
chey 0.115147 x107 8.16726 0.000
allt 708884 4.86485 0.000
al 710596 4.81987 0.000
a5 s 0.224460 x10’ 10.7390 0.000
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A58 0.105045 %10’ 6.94361 0.000
cIe 901998 7.34135 0.000
aly 941289 7.91852 0.000
chey 0.205662 x10’ 15.0696 0.000
CIes 0.234844 %10’ 15.3798 0.000
a5rs 0.129832 %10’ 9.59545 0.000
s s 0.101529x10’ 8.30934 0.000
I 0.135512 %10’ 9.61071 0.000
Ch 836417 7.86235 0.000
gy 866111 6.96091 0.000
adt 989992 6.68108 0.000
Chen 0.190706 %10’ 7.53068 0.000
Qg s 0.173423 %10’ 7.22751 0.000
A’y 0.162776 10’ 6.68044 0.000
Ches 0.104214 %10’ 6.81162 0.000
adl, 843668 7.08326 0.000
a5, 0.121180x10’ 8.80455 0.000
ce 0.125290 10’ 6.07012 0.000
s 0.110529 %10’ 7.50407 0.000
all, 796711 6.38401 0.000
all, 871307 6.82007 0.000
a5y 863040 6.46692 0.000
alll, 777234 6.64223 0.000
alt 770110 5.58061 0.000
all, 787075 6.21834 0.000
adl, 876018 7.14807 0.000
alll, 829696 7.18663 0.000
S 832981 7.22703 0.000
CI 763052 6.19386 0.000
I 0.134362 %10’ 9.37393 0.000
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Qs st 0.265623 107 9.78255 0.000
ad, 942350 7.07166 0.000
all 817141 6.56200 0.000
adl, 933932 7.68203 0.000
al 832351 6.47171 0.000
al, 762953 7.05283 0.000
Sl 745076 5.52631 0.000
%, 805586 6.31778 0.000
alt, 784136 6.52173 0.000
S, 706944 6.01636 0.000
alt 692220 5.83478 0.000
ar s 0.126761x10’ 8.40712 0.000
st 0.204422 x10’ 15.3688 0.000
al, 779330 6.43688 0.000
adlt, 766923 6.11968 0.000
adll. 877555 6.79216 0.000
8, 51 0.166326 x10’ 7.49384 0.000
st 0.175818 x10’ 12.1249 0.000
adt, 944518 6.74091 0.000
CIe 0.108536 x10’ 7.73037 0.000
Qgp 50 0.167709 10’ 10.1453 0.000
chiey 0.191525x10’ 7.06970 0.000
Qgg 50 0.209904 x10’ 6.86214 0.000
Ao 51 0.205776 x10’ 10.0851 0.000
CIes 0.155962 x10’ 6.38102 0.000
I 0.140142 x10’ 10.3997 0.000
I 0.142704 %10’ 10.7156 0.000
CIe 0.302478 x10’ 8.12481 0.000
I 0.196389 x10’ 9.24593 0.000
CIey 0.155413 %10’ 6.99961 0.000
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all, 0.197035x10’ 9.93468 0.000
allt 0.224327 10’ 10.7485 0.000
all 0.127586 %10 8.26838 0.000
alll, 0.254354 %107 15.0493 0.000
allly 0.184644 %10’ 10.9702 0.000
all'. 0.119415x10’ 9.48963 0.000
alu 967134 7.66760 0.000
alll, 0.116008 x10 8.33213 0.000
allly 0.121891 %10’ 9.35791 0.000
allly 0.135742x10’ 8.70006 0.000
alVly 0.198716x10" 8.03266 0.000
alVly 0.218187 %10’ 7.82775 0.000
allly 0.177431x10’ 7.71072 0.000
all 0.177830x10’ 8.62676 0.000
Sl 0.144551x107 7.93826 0.000
alvl 705230 6.08041 0.000
allly 0.131121x10’ 7.14419 0.000
sl 914498 7.28678 0.000
allly 0.127996 x10’ 8.43490 0.000
alV 0.167700x107 10.2959 0.000
allly 0.244537 10’ 9.99867 0.000
allly 0.207066 x10’ 9.84758 0.000
adll, 0.141609 %10 11.1872 0.000
Sl 0.189884 x107 10.9232 0.000
all 940985 6.86959 0.000
alll, 0.143049 %10’ 9.50622 0.000
allly 0.138292x10 10.9800 0.000
alll 997798 6.86466 0.000
al', 0.231261 x10’ 12.6168 0.000
allly 0.153371x10’ 14.0537 0.000
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allly, 0.279242 x10" 12.8517 0.000
allly 0.272250x10 10.3541 0.000
all 0.108900 %10’ 6.49762 0.000
alll, 0.116920 %107 7.17914 0.000
all 0.112855x10 7.96580 0.000
allly 0.100929 x10 6.78449 0.000
allly 0.112924 %10’ 8.52478 0.000
all 843793 4.03341 0.000
aSl 0.110427 x107 1.26274 0.000
Sl 980788 7.21286 0.000
aln 0.107547 x10" 7.36861 0.000
all 890669 7.23014 0.000
asl 967717 7.13093 0.000
sl 889433 7.67113 0.000

Note: 1. Tables 4.3.1 and 4.3.2 show the results for the GMM estimation of the conjectural

2.

derivative parameters in Eq. (3.1.3.2.13) for short-term loans ( j = SL). Table

4.3.1 shows the estimates of the parameters other than the coefficients of the
individual bank dummies; Table 4.3.2 shows the estimates of these coefficients.

ary (i=1,2,3,5, .. ,18,21, .. ,38,40, ... ,44,46,47,49, .. 76,78, .. ,108,111,

..,125,127,128,130, ...,143) are the coefficients of the Yachiyo Bank (The present
Kiraboshi Bank) (i=1), the Hokkaido Bank (i=2), the Aomori Bank (i=3), the sum
of the Seiwa Bank and Michinoku Bank (i=5), the Akita Bank (i=6), the Ugo Bank
(i=7), the Hokuto Bank (i=8), the Shonai Bank (i=9), the Yamagata Bank (i=10),
the Bank of Iwate (i=11), the Tohoku Bank (i=12), the 77 Bank (i=13), the Toho
Bank (i=14), the Gunma Bank (i=15), the Ashikaga Bank (i=16), the Joyo Bank
(i=17), the sum of the Kanto Bank, Kanto Tsukuba Bank, and Tsukuba Bank
(i=18), the Musashino Bank (i=21), the Chiba Bank (i=22), the Chiba Kogyo Bank
(i=23), the Tokyo Tomin Bank (i=24), the Bank of Yokohama (i=25), the Daishi
Bank (i=26), the Hokuetsu Bank (i=27), the Yamanashi Chuo Bank (i=28), the
Hachijuni Bank (i=29), the Hokuriku Bank (i=30), the Bank of Toyama (i=31),
the Hokkoku Bank (i=32), the Fukui Bank (i=33), the Shizuoka Bank (i=34), the
Suruga Bank (i=35), the Shimizu Bank (i=36), the Ogaki Kyoritsu Bank (i=37),
the sum of the Juroku Bank and Juroku Bank (merged with the Gifu Bank) (i=38),
the Mie Bank (i=40), the Hyakugo Bank (i=41), the Shiga Bank (i=42), the Bank
of Kyoto (i=43), the sum of the Osaka Bank and Kinki Osaka Bank (The present
Kansai Mirai Bank) (i=44), the Senshu Bank (i=46), the sum of the Ikeda Bank
and Senshu lkeda Bank (i=47), the Nanto Bank (i=49), the Kiyo Bank (i=50), the
Kiyo Bank (merged with the Wakayama Bank) (i=51), the Tajima Bank (i=52),
the Tottori Bank (i=53), the San-in Godo Bank (i=54), the San-in Godo Bank
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(merged with the Fuso Bank) (i=55), the Chugoku Bank (i=56), the Hiroshima
Bank (i=57), the Yamaguchi Bank (i=58), the Awa Bank (i=59), the Hyakujushi
Bank (i=60), the lyo Bank (i=61), the lyo Bank (merged with the Toho Sogo
Bank) (i=62), the Shikoku Bank (i=63), the Bank of Fukuoka (i=64), the Chikuho
Bank (i=65), the Bank of Saga (i=66), the Eighteenth Bank (i=67), the Shinwa
Bank (i=68), the Shinwa Bank (merged with the Kyushu Bank) (i=69), the Higo
Bank (i=70), the Oita Bank (i=71), the Miyazaki Bank (i=72), the Kagoshima
Bank (i=73), the Bank of Ryukyu (i=74), the Bank of Okinawa (i=75), the sum of
the North Pacific Bank and North Pacific Bank (merged with the Sapporo Bank)
(i=76), the Sapporo Bank (i=78), the Syokusan Bank (i=79), the Kirayaka Bank
(i=80), the Kita-Nippon Bank (i=81), the Tokuyo City Bank (i=82), the Sendai
Bank (i=83), the Fukushima Bank (i=84), the Daito Bank (i=85), the Towa Bank
(1i=86), the Tochigi Bank (i=87), the Keiyo Bank (i=88), the Taiheiyo Bank (i=89),
the Higashi-Nippon Bank (i=90), the Tokyo Sowa Bank (i=91), the Heiwa Sogo
Bank (i=92), the Kanagawa Bank (i=93), the Niigata Chuo Bank (i=94), the Taiko
Bank (i=95), the Nagano Bank (i=96), the First Bank of Toyama (i=97), the
Fukuho Bank (i=98), the Shizuokachuo Bank (i=99), the Gifu Bank (i=100), the
Aichi Bank (i=101), the Bank of Nagoya (i=102), the Chukyo Bank (i=103), the
Daisan Bank (i=104), the Biwako Bank (i=105), the Bank of Kinki (i=106), the
Fukutoku Bank (i=107), the sum of the Kansai Bank, Kansai Urban Banking
Corporation, and Kansai Urban Banking Corporation (merged with the Biwako
Bank) (The present Kansai Mirai Bank) (i=108), the Taisho Bank (i=111), the
Hanwa Bank (i=112), the Hyogo Bank (i=113), the Hanshin Bank (i=114), the
Minato Bank (i=115), the Shimane Bank (i=116), the Tomato Bank (i=117), the
Setouchi Bank (i=118), the Hiroshima Sogo Bank (i=119), the Momiji Bank
(i=120), the Saikyo Bank (i=121), the Tokushima Bank (i=122), the Kagawa Bank
(1i=123), the Ehime Bank (i=124), the Bank of Kochi (i=125), the sum of the Nishi-
Nippon Sogo Bank and Nishi-Nippon Bank (i=127), the sum of the Nishi-Nippon
City Bank and Nishi-Nippon City Bank (merged with the Bank of Nagasaki)
(i=128), the Fukuoka City Bank (i=130), the Fukuoka Chuo Bank (i=131), the
Saga Kyoei Bank (i=132), the Bank of Nagasaki (i=133), the Kyushu Bank
(i=134), the Kumamoto Bank (i=135), the Kumamoto Family Bank (i=136), the
Higo Family Bank (i=137), the Howa Bank (i=138), the Miyazaki Taiyo Bank
(i=139), the Minami-Nippon Bank (i=140), the Okinawa Kaiho Bank (i=141), the
Tokyo Star Bank (i=142), and the Saitama Resona Bank (i=143).

3. When new banks emerge due to consolidation, we treat the new banks and their
predecessors as different entities.
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Table 4.3.3 Estimation Results for the Parameters Other Than the Coefficients of the

Individual Bank Dummies in Eqg. (3.1.3.2.13) for Long-Term Loans

Parameter Estimate t-statistic p-value
P, (1976-1986) 0.090816 0.613403 0.540
P, (1987-1989) 0.010846 0.139078 0.889
Ois (1990-1995) 0.300277 4.90341 0.000
Pl s (1996-2001) -0.206396 -3.88635 0.000
Ps (2002-2007) -0.396236 -6.55521 0.000
Pus (2008-2010) 0.052746 1.43560 0.151
P, (2011-2016) 0.107300 3.95008 0.000

a&’E -0.120168 x10’ -7.26937 0.000
a&/H -451091 -3.95489 0.000
al” -0.277408x10° -32.9905 0.000
a’s -0.104227x10° -24.2772 0.000
a’z 373820 11.9195 0.000
a’’? 800339 3.91925 0.000
Adjusted R- 0.731067
squared
Number of 4395
Observations
Order of MA for 15
the Error Term
Test for 299.449
Overidentification [0.203]
[p-value]
Value Function 0.068134

Note: 1. Tables 4.3.3 and 4.3.4 show the results for the GMM estimation of the conjectural
derivative parameters in Eq. (3.1.3.2.13) for long-term loans ( j=LL). Table

4.3.3 shows the estimates of the parameters other than the coefficients of the
individual bank dummies; Table 4.3.4 shows the estimates of these coefficients.
2. The details of Eq. (3.1.3.2.13) for long-term loans ( j = LL) are as follows:

;
cvi B CVE CVH
QLL it zal e (szL,s j Qi tag EFt1+aLL 'HILL,t—l
=1

where p, ¢ (s=1..,

Ccvz
+zaLLh Zhlt +gLL|t!

7) are the conjectural derivative parameters in the

1976-1986 (5 =1), 1987-1989 (5 =2), 1990-1995 (s =3), 1996-2001 (5 =4),
2002-2007 ($=5), 2008-2010 (5=6), and 2011-2016 (S=7) periods,
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respectively. Furthermore, thyi't (h=1,...,4) are the certain or predictable

component of the SDEHRR of long-term loans (h =1), the loan loss provision
rate (h=2), the logarithm of the loan per case (h=3), and the proportion of
loans for small and medium firms (h =4), respectively. All others are as per Eq.
(3.1.3.2.13).

. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. For the instrumental variables, the following
variables are used: the individual bank dummies, the products of these dummies
and the normalized time trend, the products of these dummies and the Herfindahl
index of long-term loans in the previous period, the static cost unneutral
efficiency in the previous period, the Herfindahl index of long-term loans in the
previous period, the long-term loans in the previous period, the certain or
predictable component of the SDEHRR of long-term loans in the current period,
the loan loss provision rate in the previous period, the logarithm of the loan per
case in the previous period, the proportion of loans for small and medium firms
in the previous period, and the products of period dummies and the long-term
loans in the previous period.
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Table 4.3.4 Estimation Results for the Coefficients of the Individual Bank Dummies in

Eqg. (3.1.3.2.13) for Long-Term Loans

Parameter Estimate t-statistic p-value
! 0.397562 %10 19.6803 0.000
a5\, 0.213159 %10 7.30926 0.000
] 0.149910x10" 9.05684 0.000
a 0.246277 x10 15.9651 0.000
as|, 0.194804 x10’ 8.41142 0.000
ar|\ 0.268150 %10’ 16.5099 0.000
Y 0.190591 x10" 11.0196 0.000
ag\ 0.234018 x10’ 11.9646 0.000
ag 0.155020 %10 8.78865 0.000
anl. 0.152148 x10’ 9.08729 0.000
A 0.288323x10’ 16.4914 0.000
agl, 0.224016 x10’ 9.74934 0.000
as 0.139392x10 7.72427 0.000
ani, 0.156023 10 6.32390 0.000
ah 0.119995 x10’ 5.61132 0.000
ag 0.110047 x10’ 5.66521 0.000
ani 0.461553 10" 28.6135 0.000
QL 0.174549 %10’ 5.45560 0.000
CI 0.217221 %10’ 7.12097 0.000
CIN 0.498300 x10’ 10.7305 0.000
Qi 0.379882 x10’ 15.2938 0.000
al 900109 2.34841 0.019
CI 0.169871 %10’ 10.5103 0.000
ay. 0.218380 %10’ 13.1195 0.000
QL 0.123279 %10’ 3.65055 0.000
Qo1 0.183466 x10’ 9.39864 0.000
ad! 875635 3.94491 0.000
s 0.429436 <10’ 15.0115 0.000
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5. 0.127444 <10’ 4.00356 0.000
a1t 0.127877 x10’ 4.84243 0.000
CI 0.227178x10’ 7.93082 0.000
Chs 0.430093 x10’ 9.08256 0.000
CIN 0.472850 %10’ 7.30883 0.000
asL 0.232835x10’ 13.2964 0.000
CI 0.242628 x10’ 14.5543 0.000
C 0.211689 x10’ 13.7783 0.000
CI 0.177514 %10’ 11.0395 0.000
CI 0.115930 %10’ 5.95487 0.000
a%l, 857245 2.52118 0.012
Ao 0.421865x10’ 18.5602 0.000
CI 0.356550 x10’ 16.1016 0.000
ag. 0.398632 %10’ 17.4714 0.000
al 740986 2.27706 0.023
CEC 0.144032 %10’ 7.70088 0.000
%, 154749 0.809534 0.418
a1 0.246740x10’ 11.9516 0.000
gL 0.158007 x10’ 5.31259 0.000
ag L 0.276957 x10’ 14.9507 0.000
ce 0.178153 %10’ 9.74283 0.000
gL 0.166649 x10’ 8.96356 0.000
cEy 0.166523 x10’ 8.77159 0.000
CEe 0.127363x10’ 5.98689 0.000
CEeN 0.135163 %10’ 6.70782 0.000
adl, 967500 3.81414 0.000
I 0.161829 %10’ 9.28363 0.000
S 971492 5.37890 0.000
CIe 0.167332x10’ 6.69713 0.000
CIo 0.442130 %10’ 16.7404 0.000
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CIReN 0.682501 x10’ 10.0149 0.000
coe 0.157367 x10’ 5.36544 0.000
c 0.285682 x10’ 12.5970 0.000
CNe 0.302846 x10’ 18.7432 0.000
QgL 0.193647 x10’ 12.1309 0.000
cEe 0.153447 x10’ 6.12349 0.000
aniL 0.280847 x10’ 9.77738 0.000
aniL 0.138416 %10’ 5.36088 0.000
QL 0.178564 x10’ 8.39420 0.000
aniL 0.114044 <10’ 6.08473 0.000
AL 0.169925 %10’ 8.97041 0.000
a1 0.253293 10’ 14.3815 0.000
CECH 0.339321 %10’ 11.3878 0.000
AL 0.246219 %10’ 12.4242 0.000
ag't. 0.212340 x10’ 13.5173 0.000
as. 0.234253 x10’ 12.7068 0.000
as't, 0.256301 x10’ 14.6658 0.000
CIe 0.307322 %10’ 14.8705 0.000
CI 0.284432 %10’ 15.3982 0.000
a1, 0.258365 x10" 16.5740 0.000
ast, 0.281169 x10’ 12.8707 0.000
agh. 0.274501 x10’ 9.30877 0.000
Ch 0.442157 %10’ 10.3253 0.000
At 0.391879x10’ 8.36161 0.000
CIN 0.405524 %10’ 14.6157 0.000
I 0.283751 %10’ 10.7453 0.000
CI 0.299911 %10’ 15.7870 0.000
CIN 0.585115 %10’ 7.22329 0.000
CI 0.253862 x10’ 13.1740 0.000
CI 0.266353 10’ 12.0731 0.000
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al!, 0.404803 %10’ 17.2744 0.000
all, 0.335623 %10’ 13.5983 0.000
!, 0.285930 10’ 15.4694 0.000
V!, 0.479303 10’ 7.79035 0.000
all 0.378713x10’ 16.1167 0.000
all' 0.179910x10’ 10.2212 0.000
', 0.183776 %10’ 10.3543 0.000
all 0.302338 %10’ 16.9124 0.000
alll | 0.226789 x10’ 14.8142 0.000
alll 0.325834 10" 15.6908 0.000
all' 0.387462x10" 14.9110 0.000
alll | 0.411895x10’ 19.3296 0.000
all 0.411722x10’ 22.2874 0.000
| 0.536462 x10" 18.9885 0.000
aSl, 0.299214x10’ 15.5627 0.000
aSl', 0.201377 %107 11.1716 0.000
all. 0.248412 %10’ 14.0145 0.000
al | 962405 4.23008 0.000
all, 0.325827 x10 17.4371 0.000
all | 0.279504 x107 15.1860 0.000
Sl 0.416138x10’ 20.0064 0.000
alll | 0.392814 10" 19.1366 0.000
adl, 0.493427 x10 28.8817 0.000
Sl 0.267273x10’ 14.9927 0.000
Sl 0.273350 %10’ 12.0079 0.000
all, 0.277569 %10’ 13.9919 0.000
Sl 0.258052 10’ 13.9426 0.000
Sl 0.377880x10’ 17.6385 0.000
adll 0.355500 x107 16.8657 0.000
all, 0.484670x10’ 23.2337 0.000
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all 0.480884 <107 7.80895 0.000
., 0.722837 x10’ 14.1691 0.000
alll | 0.431652 x107 17.1013 0.000
al | 0.270907 x10 13.8239 0.000
all, 0.303239x10’ 16.7108 0.000
all, 0.311912x10’ 17.2389 0.000
all' 0.236219x10 12.7936 0.000
all | 0.677846x107 26.5308 0.000
alll 0.321555 x10’ 13.3656 0.000
alll 0.236971x10’ 10.4623 0.000
adl 0.382421 x10 18.3431 0.000
Sl 0.252202 x10 13.8942 0.000
alll 0.547104x10’ 16.4379 0.000
alll, 0.156784 10" 6.59980 0.000

Note: 1. Tables 4.3.3 and 4.3.4 show the results for the GMM estimation of the conjectural
derivative parameters in Eq. (3.1.3.2.13) for long-term loans ( j=LL). Table

4.3.3 shows the estimates of the parameters other than the coefficients of the
individual bank dummies; Table 4.3.4 shows the estimates of these coefficients.

(i=1,2,3,5, .. ,18,21, .. ,38,40, ... ,44,46,47,49, .. ,76,78, .. ,108,111,
..,125,127,128,130, ... ,143) are similar to a7y (i=1,2,3,5,..,18,21, ... ,38,40,

...,2125,127,128,130, ...,143) in Table 4.3.2,
3. When new banks emerge due to consolidation, we treat the new banks and their

Cvi
2 a‘i,LL

..,44,46,47,49,...,76,78,...,108,111,

predecessors as different entities.
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Table 4.3.5. Estimation Results for the Parameters Other Than the Coefficients of the

Individual Bank Dummies in Eqg. (3.1.3.2.13) for Demand Deposits

Parameter Estimate t-statistic p-value
Popy (1992-1995) -0.162145 -1.45875 0.145
Pop, (1996-2001) -0.432546 -5.69415 0.000
Pops (2002-2007) -0.357909 -5.38180 0.000
Pops (2008-2010) -0.203459 -4.23274 0.000
Pops (2011-2016) -0.185688 -4.71051 0.000

alVe -0.272728 x10 -9.28644 0.000
ag\éH -627538 -5.96842 0.000
asy, 0.325408 x10° 14.8101 0.000
% -0.107552 x10° -28.7218 0.000
asy, 0.852413 x10° 19.4043 0.000
aS?, 447.432 9.78482 0.000
Adjusted R- 0.784712
squared
Number of 2628
Observations
Order of MA for 0
the Error Term
Test for 284.922
Overidentification [0.180]
[p-value]
Value Function 0.108418

Note: 1. Tables 4.3.5 and 4.3.6 show the results for the GMM estimation of the conjectural

derivative parameters in Eq. (3.1.3.2.13) for demand deposits ( j = DD). Table

4.3.5 shows the estimates of the parameters other than the coefficients of the
individual bank dummies; Table 4.3.6 shows the estimates of these coefficients.

. The details of Eq. (3.1.3.2.13) for demand deposits ( j = DD) are as follows:

5
_ cvi B Y CVE S CVH
QDD,—i,t - Zai,DD ) Di +(ZPDD,5 ) Ds j'qDD,i,t +agp - EFi,t—l +apgp - HIDD,t—l
i s=1

4
"‘Zag\éz,h : ZhQ,i,t + 58\:/1,i,u
h=1
where Py (S=1,...,5) are the conjectural derivative parameters in the 1992-
1995 (s=1), 1996-2001 (S=2), 2002-2007 (S=3), 2008-2010 (s=4), and
2011-2016 (S=9) periods, respectively. Furthermore, Zr?,i,t (h=1,...,4) are

the certain or predictable component of the SDEHCR of demand deposits
(h=1), the yield on government bonds (h = 2), the postal savings interest rate
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of ordinary savings (h =3), and the TOPIX (h =4), respectively. All others
are as per Eq. (3.1.3.2.13).

. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. For the instrumental variables, the following
variables are used: the individual bank dummies, the products of these dummies
and the normalized time trend, the products of these dummies and the Herfindahl
index of demand deposits in the previous period, the static cost unneutral
efficiency in the previous period, the Herfindahl index of demand deposits in the
previous period, the demand deposits in the previous period, the certain or
predictable component of the SDEHCR of demand deposits in the current period,
the yield on government bonds in the current period, the postal savings interest
rate of ordinary savings in the current period, the TOPIX in the current period,
and the products of period dummies and the demand deposits in the previous
period.
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Table 4.3.6 Estimation Results for the Coefficients of the Individual Bank Dummies in

Eqg. (3.1.3.2.13) for Demand Deposits

Parameter Estimate t-statistic p-value
a oo 0.393024 x10’ 11.3127 0.000
3, o 0.415865 x10’ 9.68457 0.000
I 0.276142 x10’ 22.3353 0.000
I 0.295969 x10’ 23.0437 0.000
3 bo 0.248428 x10’ 19.6701 0.000
3 po 0.314507 x10’ 19.3355 0.000
3 o 0.367703 %10’ 19.3690 0.000
ato 0.263349 x10’ 22.3250 0.000
asto 0.256198 x10’ 20.9089 0.000
a% oo 0.435663 x10 16.3854 0.000
C A 0.260519 %10’ 17.4094 0.000
asito 0.248969 x10 18.7720 0.000
s oo 0.255743 %10’ 17.4717 0.000
oo 0.265452 x10’ 16.9815 0.000
a'to 0.273680 x10’ 15.2394 0.000
Ao 0.517552 %10’ 35.8509 0.000
a5 bo 0.535828 x10’ 4.43976 0.000
a5y bo 0.408555 x10’ 15.2878 0.000
a5 bo 0.705057 x107 8.82447 0.000
a5, bo 0.376635 %10’ 12.4396 0.000
5 bo 0.298575x10’ 10.5627 0.000
a5y o 0.301287 %10’ 24.9349 0.000
a5 o 0.387721x10’ 24.6586 0.000
a5 bo 0.232874 %10’ 9.28409 0.000
50 b0 0.251230 %10’ 14.9208 0.000
C A 0.260747 x10’ 17.0104 0.000
a5 bo 0.519163 %10’ 17.2257 0.000
as, oo 0.228283 %10’ 9.87992 0.000
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a5 po 0.236420 %10’ 15.9591 0.000
as, oo 0.356270 %10’ 19.2700 0.000
a5 po 0.531731x10’ 17.7053 0.000
a5 bo 0.622163 %10’ 14.2618 0.000
ag oo 0.346196 x10’ 28.2568 0.000
a5 bo 0.330469 x10’ 27.5801 0.000
4 bo 0.406937 x10’ 27.4417 0.000
a5'vo 0.280283 x10’ 24.9442 0.000
a5 bo 0.232324 %10’ 17.6302 0.000
5o 0.230357 x10’ 9.35500 0.000
a5 o 0.391462 %10’ 32.8007 0.000
s bo 0.402965 x10’ 18.1870 0.000
a5 oo 0.356980 x10’ 21.9912 0.000
A 0.228293 %10’ 9.91635 0.000
a5y bo 0.257825x10’ 17.5095 0.000
a5, oo 0.170799 x10’ 7.76265 0.000
as, bo 0.409469 x10’ 18.2167 0.000
a% bo 0.326086 x10’ 13.3194 0.000
a5 po 0.220873x10’ 16.3336 0.000
as bo 0.246789 %10’ 14.2107 0.000
as’bo 0.281263 %10’ 18.8096 0.000
s bo 0.240858 x10’ 17.9776 0.000
a5y bo 0.240203 x10’ 18.1747 0.000
a5y bo 0.243517 x10’ 13.1396 0.000
as, bo 0.236095 x10’ 16.8881 0.000
as; po 0.231009 x10’ 18.3908 0.000
as, oo 0.474514 %10’ 14.3249 0.000
g po 0.974369 x10’ 10.0881 0.000
ags bo 0.240330 %10’ 16.1859 0.000
as; oo 0.282580 %10’ 18.5354 0.000
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as bo 0.305434 %10’ 24.1936 0.000
ase bo 0.279918 x10’ 25.8053 0.000
a70 bo 0.241421 %10’ 12.4676 0.000
an'oo 0.234792 %10’ 17.2580 0.000
as, oo 0.237887 x10’ 9.47856 0.000
a7 po 0.229475x10’ 17.7818 0.000
as, oo 0.272935x10’ 23.4335 0.000
a7 bo 0.280067 x10’ 22.9083 0.000
ase bo 0.400479 %10’ 23.0097 0.000
arebo 0.432076 x10’ 23.7927 0.000
ase bo 0.292005 %10’ 18.4394 0.000
50 bD 0.280044 x10’ 20.6593 0.000
51 oo 0.316022 x10’ 26.0319 0.000
as, bo 0.403533 %10’ 30.0813 0.000
a5 bo 0.451789 10’ 13.1106 0.000
a5, oo 0.386977 x10’ 17.1082 0.000
g po 0.388286 x10’ 19.7737 0.000
I 0.399706 x10’ 30.2145 0.000
s bo 0.333298 x10’ 12.7432 0.000
s bo 0.635599 x10’ 10.4479 0.000
ase bo 0.467882 %10’ 21.3690 0.000
a5 bo 0.407287 x10’ 12.7803 0.000
31 bo 0.363983 %10’ 26.3414 0.000
a3 po 0.763618 x10’ 16.4355 0.000
as, oo 0.341454 %10’ 29.1868 0.000
a5 bo 0.391617 x10’ 17.9624 0.000
CIA 0.399256 x10’ 26.8448 0.000
ag; bo 0.413073x10’ 25.0068 0.000
A5 oD 0.292924 %10’ 19.5625 0.000
CIA 0.616109 x10’ 13.9886 0.000
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810500
o 0402320-10
. 034032210 280650
2l 0.322656 x107 29,5471 0.000
s 0.360438 10 29.7015 0.000
a0 0.346139 10° 19.3601 0.000
e o 0.000
o 0.314632 10’ 26.4139 0.000
asl 0.442185 x 10’ 32.1910 0.000
as 0.389789 x107 41.0861 0.000
81200 0.462498x10" 292088 0%
2o 0.284836 x107 20.2401 0.000
2 0.304583 <107 18.3044 0.000
aicl\QDD 0.308007 %107 26.2668 0.000
3500 0.201005 x10’ 23.4676 0.000
sy 0.340969 x107 11.5396 0.000
asl 0.443549 107 22.9554 0.000
o 0.438359 x107 22.4269 0.000
870,00 0.405989 x10" 294659 0.000
all 0.461723 %107 32.4797 0.000
2 0.383233 x107 33.5664 0.000
aiCZ\QDD 0.286025 x 107 25.1907 0.000
B e 0.000
s 0.337253 10’ 28.3517 0.000
%o 0.281774x107 27.5705 0.000
2l 0.489230 107 23.3861 0.000
all 0.595813 x 107 37.6025 0.000
2o 0.530969 x107 28.4561 0.000
asl 0.822020 107 46.0567 0.000
2o 0.325331 x107 8.56507 0.000
0.391503 x107 16.1029 0.000
257383 0.000
0.000
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oo 0.344802x10 24.6747 0.000
' 0.341660x10 26.5217 0.000
%' 0.346946 x10’ 21.5115 0.000
all o 0.311039x10’ 18.0247 0.000
' 0.349202x10 24.9739 0.000
o 0.293131x10 28.9200 0.000
%l 0.469971 10’ 17.1090 0.000
a 0.379576 %10 14.2049 0.000

Note: 1. Tables 4.3.5 and 4.3.6 show the results for the GMM estimation of the conjectural
derivative parameters in Eq. (3.1.3.2.13) for demand deposits ( j = DD). Table

4.3.5 shows the estimates of the parameters other than the coefficients of the
individual bank dummies; Table 4.3.6 shows the estimates of these coefficients.

2. a% (i=1,2,3568, ..,18,21, ... ,38,40, ... ,44,46,47,49, .. 53,55, ... ,60,62,

..,16,78,...,91,93,...,108,111, ...,125,127,128,130, ...,134,136,138, ...,143) are the
coefficients of the Yachiyo Bank (The present Kiraboshi Bank) (i=1), the
Hokkaido Bank (i=2), the Aomori Bank (i=3), the sum of the Seiwa Bank and
Michinoku Bank (i=5), the Akita Bank (i=6), the Hokuto Bank (i=8), the Shonai
Bank (i=9), the Yamagata Bank (i=10), the Bank of Iwate (i=11), the Tohoku
Bank (i=12), the 77 Bank (i=13), the Toho Bank (i=14), the Gunma Bank (i=15),
the Ashikaga Bank (i=16), the Joyo Bank (i=17), the sum of the Kanto Bank,
Kanto Tsukuba Bank, and Tsukuba Bank (i=18), the Musashino Bank (i=21), the
Chiba Bank (i=22), the Chiba Kogyo Bank (i=23), the Tokyo Tomin Bank (i=24),
the Bank of Yokohama (i=25), the Daishi Bank (i=26), the Hokuetsu Bank (i=27),
the Yamanashi Chuo Bank (i=28), the Hachijuni Bank (i=29), the Hokuriku Bank
(i=30), the Bank of Toyama (i=31), the Hokkoku Bank (i=32), the Fukui Bank
(i=33), the Shizuoka Bank (i=34), the Suruga Bank (i=35), the Shimizu Bank
(1i=36), the Ogaki Kyoritsu Bank (i=37), the sum of the Juroku Bank and Juroku
Bank (merged with the Gifu Bank) (i=38), the Mie Bank (i=40), the Hyakugo
Bank (i=41), the Shiga Bank (i=42), the Bank of Kyoto (i=43), the sum of the
Osaka Bank and Kinki Osaka Bank (The present Kansai Mirai Bank) (i=44), the
Senshu Bank (i=46), the sum of the Ikeda Bank and Senshu Ikeda Bank (i=47),
the Nanto Bank (i=49), the Kiyo Bank (i=50), the Kiyo Bank (merged with the
Wakayama Bank) (i=51), the Tajima Bank (i=52), the Tottori Bank (i=53), the
San-in Godo Bank (merged with the Fuso Bank) (i=55), the Chugoku Bank (i=56),
the Hiroshima Bank (i=57), the Yamaguchi Bank (i=58), the Awa Bank (i=59),
the Hyakujushi Bank (i=60), the lyo Bank (merged with the Toho Sogo Bank)
(i=62), the Shikoku Bank (i=63), the Bank of Fukuoka (i=64), the Chikuho Bank
(i=65), the Bank of Saga (i=66), the Eighteenth Bank (i=67), the Shinwa Bank
(i=68), the Shinwa Bank (merged with the Kyushu Bank) (i=69), the Higo Bank
(i=70), the Oita Bank (i=71), the Miyazaki Bank (i=72), the Kagoshima Bank
(i=73), the Bank of Ryukyu (i=74), the Bank of Okinawa (i=75), the sum of the
North Pacific Bank and North Pacific Bank (merged with the Sapporo Bank)
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(i=76), the Sapporo Bank (i=78), the Syokusan Bank (i=79), the Kirayaka Bank
(i=80), the Kita-Nippon Bank (i=81), the Tokuyo City Bank (i=82), the Sendai
Bank (i=83), the Fukushima Bank (i=84), the Daito Bank (i=85), the Towa Bank
(i=86), the Tochigi Bank (i=87), the Keiyo Bank (i=88), the Taiheiyo Bank (i=89),
the Higashi-Nippon Bank (i=90), the Tokyo Sowa Bank (i=91), the Kanagawa
Bank (i=93), the Niigata Chuo Bank (i=94), the Taiko Bank (i=95), the Nagano
Bank (i=96), the First Bank of Toyama (i=97), the Fukuho Bank (i=98), the
Shizuokachuo Bank (i=99), the Gifu Bank (i=100), the Aichi Bank (i=101), the
Bank of Nagoya (i=102), the Chukyo Bank (i=103), the Daisan Bank (i=104), the
Biwako Bank (i=105), the Bank of Kinki (i=106), the Fukutoku Bank (i=107), the
sum of the Kansai Bank, Kansai Urban Banking Corporation, and Kansai Urban
Banking Corporation (merged with the Biwako Bank) (The present Kansai Mirai
Bank) (i=108), the Taisho Bank (i=111), the Hanwa Bank (i=112), the Hyogo
Bank (i=113), the Hanshin Bank (i=114), the Minato Bank (i=115), the Shimane
Bank (i=116), the Tomato Bank (i=117), the Setouchi Bank (i=118), the
Hiroshima Sogo Bank (i=119), the Momiji Bank (i=120), the Saikyo Bank (i=121),
the Tokushima Bank (i=122), the Kagawa Bank (i=123), the Ehime Bank (i=124),
the Bank of Kochi (i=125), the sum of the Nishi-Nippon Sogo Bank and Nishi-
Nippon Bank (i=127), the sum of the Nishi-Nippon City Bank and Nishi-Nippon
City Bank (merged with the Bank of Nagasaki) (i=128), the Fukuoka City Bank
(1i=130), the Fukuoka Chuo Bank (i=131), the Saga Kyoei Bank (i=132), the Bank
of Nagasaki (i=133), the Kyushu Bank (i=134), the Kumamoto Family Bank
(1i=136), the Howa Bank (i=138), the Miyazaki Taiyo Bank (i=139), the Minami-
Nippon Bank (i=140), the Okinawa Kaiho Bank (i=141), the Tokyo Star Bank
(1i=142), and the Saitama Resona Bank (i=143).

3. When new banks emerge due to consolidation, we treat the new banks and their
predecessors as different entities.

4. The Ugo Bank (i=7), San-in Godo Bank (i=54), lyo Bank (i=61), Heiwa Sogo
Bank (i=92), Nishi-Nippon Sogo Bank (i=126), Kumamoto Bank (i=135), and
Higo Family Bank (i=137) are excluded because of a lack of samples.
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Table 4.3.7. Estimation Results for the Parameters Other Than the Coefficients of the

Individual Bank Dummies in Eqg. (3.1.3.2.13) for Time Deposits

Parameter Estimate t-statistic p-value
P, (1985-1989) -0.495968 -7.38575 0.000
Pro, (1990-1995) -0.00412006 -0.107848 0.914
Proa (1996-2001) -0.075980 -1.53985 0.124
Proa (2002-2007) -0.594124 -7.65511 0.000
Pros (2008-2010) -0.212478 -3.57658 0.000
Pros (2011-2016) -0.060453 -1.15851 0.247

a%/E 986025 5.34064 0.000
a%’ H -0.199250 x10’ -12.2532 0.000
arys 0.124324 x10° 7.48197 0.000
arys -0.318080 %10’ -1.48875 0.137
ary -0.129464 x10° -5.98148 0.000
asy’ 411.557 21.8738 0.000
Adjusted R- 0.860358
squared
Number of 3447
Observations
Order of MA for 8
the Error Term
Test for 289.029
Overidentification [0.283]
[p-value]
Value Function 0.083849

Note: 1. Tables 4.3.7 and 4.3.8 show the results for the GMM estimation of the conjectural
derivative parameters in Eq. (3.1.3.2.13) for time deposits ( j =TD). Table 4.3.7
shows the estimates of the parameters other than the coefficients of the individual

bank dummies; Table 4.3.8 shows the estimates of these coefficients.
2. The details of Eq. (3.1.3.2.13) for time deposits ( ] =TD) are as follows:

QTD,—i,t = Za

6
%-Df{zpm,s-D:j-qm,i,ﬁaff-E
s=1

4
oz .0 cv
+zaTD,h “Znir et
h=1

S CVH
Fi,t—l +ap - HITD,t—l

where prp (S=1,...,6) are the conjectural derivative parameters in the
1985-1989 (S =1), 1990-1995 (s=2), 1996-2001 (S =3), 2002-2007 (S=4),
2008-2010 (s =5), and 2011-2016 (S=06) periods, respectively. Furthermore,
thyi,t (h=1,...,4) are the certain or predictable component of the SDEHCR of
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time deposits (h=1), the yield on government bonds (h=2), the postal
savings interest rate of postal savings certificates (h=3), and the TOPIX
(h =4), respectively. All others are as per Eq. (3.1.3.2.13).

. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. For the instrumental variables, the following
variables are used: the individual bank dummies, the products of these dummies
and the normalized time trend, the products of these dummies and the Herfindahl
index of time deposits in the previous period, the static cost unneutral efficiency
in the previous period, the Herfindahl index of time deposits in the previous
period, the time deposits in the previous period, the certain or predictable
component of the SDEHCR of time deposits in the current period, the yield on
government bonds in the current period, the postal savings interest rate of postal
savings certificates in the current period, the TOPIX in the current period, and
the products of period dummies and the time deposits in the previous period.
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Table 4.3.8 Estimation Results for the Coefficients of the Individual Bank Dummies in

Eqg. (3.1.3.2.13) for Time Deposits

Parameter Estimate t-statistic p-value
o 0.349972 x10’ 9.86702 0.000
a5 0.222673x10’ 12.4974 0.000
astn 0.115138 %10’ 11.1606 0.000
asy, 0.117990 %10’ 11.7195 0.000
a§¥,g 0.102330x10’ 9.71645 0.000
asVl 898475 7.18001 0.000
asto 0.116951 %10’ 9.79139 0.000
alVl 826140 5.91321 0.000
ai%’V,T'D 810116 6.57558 0.000
A 0.107858 10" 11.8391 0.000
R 0.112339x10’ 6.66002 0.000
CHAN 0.146612 x10’ 10.3797 0.000
Ao 0.103974 x10’ 12.4615 0.000
CHA 0.187949 %10 14.2259 0.000
CHAR 0.192871 %10’ 13.0341 0.000
asts 0.276353 x10’ 21.8594 0.000
110 0.206153 %10’ 4.77072 0.000
a5t 0.312348 x10’ 19.9609 0.000
Q1o 0.470767 =10’ 16.6260 0.000
a5 1o 0.314213x10’ 12.7561 0.000
A 0.222550 x10’ 9.09263 0.000
CIA 0.199564 x10’ 18.9739 0.000
a5 o 0.234112 %10’ 14.8720 0.000
Q1o 0.139856 x10’ 8.49415 0.000
CIA 0.164496 x10’ 9.77585 0.000
310 0.170217 x107 10.1998 0.000
5110 0.319171x10’ 8.10630 0.000
aso 0.148760 x10’ 8.83006 0.000
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R 954960 8.40273 0.000
a5 1o 0.301971 %10’ 19.1355 0.000
A0 0.433057 x10’ 15.3909 0.000
10 0.484294 x107 12.7713 0.000
ag o 0.261685x10’ 20.0835 0.000
1o 0.233431 %10’ 22.7011 0.000
Ao 0.232415x10’ 16.2105 0.000
1o 0.183099 x10’ 18.3372 0.000
a5 1o 0.145557 x10’ 10.1112 0.000
Q1o 0.169309 x10’ 8.79169 0.000
a5 o 0.414584 x10’ 30.9094 0.000
Q1o 0.353157 x10’ 9.63951 0.000
a5 o 0.360221 %10’ 19.8126 0.000
Q5o 1o 0.164172x10’ 8.67753 0.000
31 0.135441 x107 10.4220 0.000
351 0.145430 x10’ 8.77251 0.000
a5 1o 0.126251 %10’ 5.81843 0.000
adly 949540 5.46052 0.000
3,10 0.110410x107 9.00628 0.000
35510 0.128807 x10" 8.78814 0.000
A 0.158142 x10’ 10.8576 0.000
2510 0.217185x10’ 16.5246 0.000
310 0.152311x10’ 10.5846 0.000
310 0.104960 x10’ 9.06689 0.000
C I 0.132038 %10’ 12.1110 0.000
I 0.151645x10’ 14.1900 0.000
as)1o 0.171481x10’ 12.9196 0.000
5o 0.102222 %10’ 9.80785 0.000
CI 0.390479 x10’ 22.6609 0.000
1o 0.508028 x10’ 11.2518 0.000
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alll 864755 6.84828 0.000
as o 0.142378 %10’ 12.2608 0.000
A0 0.162525x10’ 13.6358 0.000
CI 0.117971x10’ 12.4887 0.000
A 0.135541 %10’ 12.4262 0.000
aS! 973813 8.70254 0.000
as 724385 7.25252 0.000
72,TD
1o 0.109260 x10’ 10.1341 0.000
aSty 682009 6.67099 0.000
all. 737955 8.05800 0.000
CEAC 0.225750 10’ 19.6405 0.000
1o 0.308199 x10’ 20.2326 0.000
afty 963826 10.2744 0.000
Ao 0.135519 x10’ 17.3543 0.000
3510 0.133423x107 14.1429 0.000
Aot 0.243685 %10’ 15.2786 0.000
CIA 0.275971 %10’ 16.5961 0.000
1o 0.148892 %10’ 12.8163 0.000
CIA 0.153204 %10’ 13.0288 0.000
CRA 0.274505 x10" 18.8612 0.000
CRA 0.274870 %10’ 6.63972 0.000
I 0.441628 <10’ 21.2166 0.000
A 0.363930 %10’ 8.60444 0.000
310 0.333736 x107 11.9199 0.000
CI 0.318393 %10’ 15.6375 0.000
8310 0.439905 x10’ 8.34352 0.000
I 0.325159x10’ 145453 0.000
A1 0.261392 x107 11.2918 0.000
I 0.300804 x10’ 15.6717 0.000
ag o 0.321949 %10’ 9.67908 0.000
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all 013264510’ 9.23889 0.000
adlt. 0.533728x10’ 13.4341 0.000
al 0.326765x10’ 12.5373 0.000
alll 0.202241 <107 22.0889 0.000
V! 0.196652x10’ 23.0740 0.000
s 0.223527x10’ 23.8565 0.000
alll 0.231658x10 19.5093 0.000
s 0.219751x10’ 16.7711 0.000
alll 0.392951 x107 26.1989 0.000
all 0.429031 x10" 14.9966 0.000
al 0.387243x10 21.7489 0.000
Sl 0.432077 x10’ 11.6154 0.000
acl 0.214125 %10’ 12.3268 0.000
alVl 0.136724 %10’ 13.3803 0.000
al 0.185334 107 13.1218 0.000
Sy 0.119896 x10 12.5261 0.000
al! 0.217558x10’ 13.8756 0.000
alll 0.247588 x10’ 16.4506 0.000
al 0.369129 %10’ 11.9180 0.000
S 0.337277 x10" 14.2363 0.000
all! 0.263541x10’ 26.3971 0.000
alll 0.254753 x10" 13.8845 0.000
alll 0.138946 x10’ 13.4867 0.000
S 0.189794x10 14.5590 0.000
all 0.234484x107 17.2799 0.000
alll 0.148067 x10” 14.1569 0.000
all! 0.479401 x10 19.2773 0.000
sl 0.361938x10’ 27.1456 0.000
adll 0.528269 x10’ 17.3756 0.000
sy 0553086 x10’ 12.5697 0.000
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a%l 0.120009 x10 8.46543 0.000
all' 0.161877x10 13.4027 0.000
al. 0.161780x10’ 14.3093 0.000
Sl 0.136590 x10’ 11.2841 0.000
%l 0.185549 10 18.5149 0.000
Y 0.152699 x10 14.6821 0.000
! 0.127690 x10 8.89787 0.000
all 919963 8.09903 0.000
acl 0.148747 x10’ 12.6283 0.000
alll 991405 9.87487 0.000
sl 0.347804 %10’ 8.54122 0.000
Sl 0.254460 x10" 14.5616 0.000
Note: 1. Tables 4.3.7 and 4.3.8 show the results for the GMM estimation of the conjectural

2.

derivative parameters in Eq. (3.1.3.2.13) for time deposits ( j =TD). Table 4.3.7

shows the estimates of the parameters other than the coefficients of the individual
bank dummies; Table 4.3.8 shows the estimates of these coefficients.

a (i=1,2,356, .. 17,21, .. ,38,40, .. ,44,46,47,49, .. 76,78, ... ,91,93,

..,108,111,...,125,127,128,130, ...,143) are the coefficients of the Yachiyo Bank
(The present Kiraboshi Bank) (i=1), the Hokkaido Bank (i=2), the Aomori Bank
(i=3), the sum of the Seiwa Bank and Michinoku Bank (i=5), the Akita Bank (i=6),
the Ugo Bank (i=7), the Hokuto Bank (i=8), the Shonai Bank (i=9), the Yamagata
Bank (i=10), the Bank of Iwate (i=11), the Tohoku Bank (i=12), the 77 Bank
(i=13), the Toho Bank (i=14), the Gunma Bank (i=15), the Ashikaga Bank (i=16),
the sum of the Joyo Bank, Kanto Bank, Kanto Tsukuba Bank, and Tsukuba Bank
(i=17), the Musashino Bank (i=21), the Chiba Bank (i=22), the Chiba Kogyo Bank
(i=23), the Tokyo Tomin Bank (i=24), the Bank of Yokohama (i=25), the Daishi
Bank (i=26), the Hokuetsu Bank (i=27), the Yamanashi Chuo Bank (i=28), the
Hachijuni Bank (i=29), the Hokuriku Bank (i=30), the Bank of Toyama (i=31),
the Hokkoku Bank (i=32), the Fukui Bank (i=33), the Shizuoka Bank (i=34), the
Suruga Bank (i=35), the Shimizu Bank (i=36), the Ogaki Kyoritsu Bank (i=37),
the sum of the Juroku Bank and Juroku Bank (merged with the Gifu Bank) (i=38),
the Mie Bank (i=40), the Hyakugo Bank (i=41), the Shiga Bank (i=42), the Bank
of Kyoto (i=43), the sum of the Osaka Bank and Kinki Osaka Bank (The present
Kansai Mirai Bank) (i=44), the Senshu Bank (i=46), the sum of the Ikeda Bank
and Senshu lkeda Bank (i=47), the Nanto Bank (i=49), the Kiyo Bank (i=50), the
Kiyo Bank (merged with the Wakayama Bank) (i=51), the Tajima Bank (i=52),
the Tottori Bank (i=53), the San-in Godo Bank (i=54), the San-in Godo Bank
(merged with the Fuso Bank) (i=55), the Chugoku Bank (i=56), the Hiroshima
Bank (i=57), the Yamaguchi Bank (i=58), the Awa Bank (i=59), the Hyakujushi
Bank (i=60), lyo Bank (i=61), the lyo Bank (merged with the Toho Sogo Bank)
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(i=62), the Shikoku Bank (i=63), the Bank of Fukuoka (i=64), the Chikuho Bank
(i=65), the Bank of Saga (i=66), the Eighteenth Bank (i=67), the Shinwa Bank
(i=68), the Shinwa Bank (merged with the Kyushu Bank) (i=69), the Higo Bank
(i=70), the Oita Bank (i=71), the Miyazaki Bank (i=72), the Kagoshima Bank
(i=73), the Bank of Ryukyu (i=74), the Bank of Okinawa (i=75), the sum of the
North Pacific Bank and North Pacific Bank (merged with the Sapporo Bank)
(i=76), the Sapporo Bank (i=78), the Syokusan Bank (i=79), the Kirayaka Bank
(i=80), the Kita-Nippon Bank (i=81), the Tokuyo City Bank (i=82), the Sendai
Bank (i=83), the Fukushima Bank (i=84), the Daito Bank (i=85), the Towa Bank
(i=86), the Tochigi Bank (i=87), the Keiyo Bank (i=88), the Taiheiyo Bank (i=89),
the Higashi-Nippon Bank (i=90), the Tokyo Sowa Bank (i=91), the Kanagawa
Bank (i=93), the Niigata Chuo Bank (i=94), the Taiko Bank (i=95), the Nagano
Bank (i=96), the First Bank of Toyama (i=97), the Fukuho Bank (i=98), the
Shizuokachuo Bank (i=99), the Gifu Bank (i=100), the Aichi Bank (i=101), the
Bank of Nagoya (i=102), the Chukyo Bank (i=103), the Daisan Bank (i=104), the
Biwako Bank (i=105), the Bank of Kinki (i=106), the Fukutoku Bank (i=107), the
sum of the Kansai Bank, Kansai Urban Banking Corporation, and Kansai Urban
Banking Corporation (merged with the Biwako Bank) (The present Kansai Mirai
Bank) (i=108), the Taisho Bank (i=111), the Hanwa Bank (i=112), the Hyogo
Bank (i=113), the Hanshin Bank (i=114), the Minato Bank (i=115), the Shimane
Bank (i=116), the Tomato Bank (i=117), the Setouchi Bank (i=118), the
Hiroshima Sogo Bank (i=119), the Momiji Bank (i=120), the Saikyo Bank (i=121),
the Tokushima Bank (i=122), the Kagawa Bank (i=123), the Ehime Bank (i=124),
the Bank of Kochi (i=125), the Nishi-Nippon Bank (i=127), the sum of the Nishi-
Nippon City Bank and Nishi-Nippon City Bank (merged with the Bank of
Nagasaki) (i=128), the Fukuoka City Bank (i=130), the Fukuoka Chuo Bank
(1i=131), the Saga Kyoei Bank (i=132), the Bank of Nagasaki (i=133), the Kyushu
Bank (i=134), the Kumamoto Bank (i=135), the Kumamoto Family Bank (i=136),
the Higo Family Bank (i=137), the Howa Bank (i=138), the Miyazaki Taiyo Bank
(i=139), the Minami-Nippon Bank (i=140), the Okinawa Kaiho Bank (i=141), the
Tokyo Star Bank (i=142), and the Saitama Resona Bank (i=143).

3. When new banks emerge due to consolidation, we treat the new banks and their
predecessors as different entities.

4. The Heiwa Sogo Bank (i=92) and Nishi-Nippon Sogo Bank (i=126) are excluded
because of a lack of samples.
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Table 4.4.1 Estimation Results for the Stochastic Euler Equations Using the Utility

Functions of Banks on the Cost Frontier (1): the parameters other than the coefficients

of the individual bank dummies in Egs. (3.1.3.2.6a) and (3.1.3.2.6b)

Parameter Estimate t-statistic p-value
& (1976-1986) 1.68103 19.7368 0.000
¥ (=sin? (7;*) ) 0.987897 53.0379 0.000
& (1987-1989) 1.71438 26.7047 0.000
¥ (=sin? (7;*) ) 0.979525 53.8703 0.000
& (1990-1995) 1.64378 12.7527 0.000
yF (=sin’ (%F*) ) 0.994683 53.0589 0.000
77 (1996-2001) 1.72278 28.4343 0.000
7 (=sin’ (%f*) ) 0.977080 53.8812 0.000
»&* (2002-2007) 1.56867 0.352578 0.724
7E (=sin’ (%F*) ) 0.999995 52.8398 0.000
& (2008-2010) 457316 69.2791 0.000
E (=sin? (%F*) ) 0.980741 54.0527 0.000
& (2011-2016) 1.71428 26.5061 0.000
7 (=sin? (7;*) ) 0.979553 53.5090 0.000
a:1 (1976-1986) 0.406865 18.3310 0.000
af, (1987-1989) 0.803198 81.4229 0.000
al, (1990-1995) 0.647635 247.802 0.000
05:4 (1996-2001) 0.235809 1.47709 0.140
als (2002-2007) 0.111346 10.0490 0.000
af, (2008-2010) 0.303870 2.14204 0.032
a,; (2011-2016) 0.741625 44.3618 0.000

a, -0.132753 x10°° -4.27106 0.000
oF 957891 209.698 0.000
58 1.04872 5.06093 0.000
© /1 (: sin? ( S5 )) 0.751322 4.19404 0.000
b -85.0769 -6.96508 0.000
b 13.3839 1.58309 0.113
b -3247.24 -8.75510 0.000
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bg;’ -93.8653 -3.37891 0.001
bQ“’f;’ 996.035 3.42355 0.001
bg';’ -11.8777 -4.84445 0.000
bg';’ -32.8258 -2.99068 0.003
bg'g -214.481 -8.73831 0.000
bg“; 125.666 5.76333 0.000
bg'g 83.8631 5.98622 0.000
bg';’ 96.6301 8.88315 0.000
b(gﬂfo -30.4187 -2.51484 0.012
bg'ﬂ 958.023 3.24929 0.001
bg”fz 3622.92 8.88211 0.000
b(g"k’3 -0.016521 -12.2723 0.000
bg"lu -697.079 -3.88163 0.000
bg";’ 672.986 16.9989 0.000
bQ";’ -22.7423 -1.60946 0.108
bQ"}f -49.8387 -1.91595 0.055
bg"g 40.7279 2.95121 0.003
bIMU -956.908 -0.146775 0.883
b 789.789 2.46604 0.014
Number of 4395
Observations
Order of MA for 2
the Error Term
Test for 1376.31
Overidentification [1.00]
[p-value]
Value Function 0.313153

Note: 1. Tables 4.4.1 and 4.4.2 show the results for the simultaneous GMM estimation of
the stochastic Euler equations using the utility functions of banks on the cost
frontier in Eq. (3.1.3.2.9) for j=SL,LL,C,CL,DD,TD. Table 4.4.1 shows the

estimates of the parameters other than the coefficients of the individual bank
dummies in Egs. (3.1.3.2.6a) and (3.1.3.2.6b); Table 4.4.2 shows the estimates of
these coefficients.

2. y& (s=1..,7) and a:s (s=1,...,7) are the risk attitude parameters to be

estimated and the coefficient parameters of the utility function in the 1976-1986
(s=1), 1987-1989 (s=2), 1990-1995 (S=3), 1996-2001 (S=4), 2002-2007
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3. The details of pMV’ .z

(S=9), 2008-2010 (s =6), and 2011-2016 (S = 7) periods, respectively.
.. InEgs. (3.1.3.2.6a) and (3.1.3.2.6b) are as follows:

MU’ MU S MU B MU _Q 5 MU RR
™.z, =be -ER L, +Dj ’HIL,t-1+Zh:1 h 'Zh,i,t+Zk:1bR,k ‘hei
MU | MU K
+b| ' hTD,t—l + bK ) hTD,t—l!

where EF}, and HI ., are the static cost unneutral efficiency in the previous

period and the Herfindahl index of loans in the previous period, respectively.
Moreover, zﬁi,t (h=1,...,13) are the long-term prime rate (h=1), the capital ratio

of borrower firms (h=2), the default loss rate for long-term loans (h=3), the
logarithms of the loan per case (h=4), the proportion of loans for small and
medium firms (h=5), the Herfindahl index of loan proportions classified by
industry (h=6), the proportion of loans for the real estate business (h=7), the
proportion of loans secured by real estate (h=8), the proportion of loans without
collateral and without warranty (h=9), the logarithms of the disposable income for
workers’ households (except farmers) (h=10), the yield on government bonds
(h=11), the interest rate of postal savings certificates (h=12), and the TOPIX

(h=13), respectively. Furthermore, hkR]i’t (k=1, ... ,5) are the interest rate of

securities (k=1), the interest rate due from banks and call loans (k=2), the interest
rate of other financial assets (k=3), the interest rate of call money and borrowed

money (k=4), and the interest rate of certificates of deposit and other liabilities

(k=5), respectively. In addition, hi,,, and hfy,, arethe insurance rate of time

deposits in the previous period and the reserve requirement ratio for time deposits
in the previous period, respectively.

. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. It is assumed that the degree of the moving
average is two. For the instrumental variables, the following variables are used:
the individual bank dummies, the static cost unneutral efficiency in the previous
period, the Herfindahl index of loans in the previous period, the estimates of the
dynamic actual variable costs in the current and next periods, the period dummies,
the interest rates of some financial goods, some exogenous components of the
actual SDEHCR for time deposits, some endogenous quality variables in the
previous period, some exogenous quality variables in the current period, and the
call rates in the previous and current periods for all stochastic Euler equations, the
products of the individual bank dummies and the estimates of the dynamic frontier
marginal variable costs with respect to some financial goods, the estimates of the
dynamic actual marginal variable costs with respect to some financial goods, the
market shares of some financial goods in the previous period, the elasticities of
the certain or predictable components of the SDEHRRs and SDEHCRs for some
financial goods with respect to the total market balances in the next period, these
certain or predictable components in the same period, the uncertainty components
of the actual SDEHRRs and SDEHCRs for some financial goods, and some
exogenous components of the actual SDEHCRs of demand and time deposits for
each stochastic Euler equation.
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Table 4.4.2 Estimation Results for the Stochastic Euler Equations Using the Utility

Functions of Banks on the Cost Frontier (2): the coefficients of the individual bank

dummies in Egs. (3.1.3.2.6a) and (3.1.3.2.6b

Parameter Estimate t-statistic p-value
aiMU 541.731 3.20438 0.001
aQMU 529.219 3.02077 0.003
al 560.057 3.15559 0.002
a 520.364 3.03212 0.002
aGMU 532.994 3.09632 0.002
a7MU 603.870 3.59414 0.000
agMU 714.649 4.89036 0.000
a 565.945 3.25627 0.001
aihgu 509.587 2.95802 0.003
alhfu 529.573 3.07705 0.002
al 532.299 3.00812 0.003
a 498.306 2.85729 0.004
aihgu 544.634 3.03528 0.002
aihgu 476.489 2.81924 0.005
al 497.793 2.85246 0.004
a 511.538 2.92555 0.003
aihgu 609.976 3.59510 0.000
azhgu 543.384 3.11996 0.002
an 484.282 2.76180 0.006
a 515.519 2.99992 0.003
axu 586.237 3.48242 0.000
azhgu 446.771 2.55381 0.011
azhgu 580.588 3.20629 0.001
azl\gu 569.545 3.33393 0.001
aQ“QU 485.352 2.81424 0.005
an 490.151 2.70206 0.007
ashgu 549.502 3.03463 0.002
aghﬁu 813.012 4.56850 0.000
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ag'\gU 545.787 3.08363 0.002
agth 525.403 3.01855 0.003
ag'\fllU 514.143 3.10195 0.002
33th 532.644 3.10372 0.002
agth 550.783 3.15933 0.002
agl\gU 530.408 3.05621 0.002
ag“gU 579.286 3.31215 0.001
a:gU 543.079 3.17838 0.001
aMU 521.782 3.01241 0.003
a4'\gU 550.480 3.20223 0.001
aigU 998.603 5.15925 0.000
amU 821.953 5.02071 0.000
a4'\gU 589.352 3.42277 0.001
axU 649.322 3.69715 0.000
amU 507.209 2.90873 0.004
35th 598.039 3.39841 0.001
ang 691.269 3.92190 0.000
35th 524.199 3.02786 0.002
a5th 561.311 3.28901 0.001
ashﬁU 582.378 3.28308 0.001
a5th 504.190 2.90248 0.004
85th 517.588 2.93718 0.003
35th 485.950 2.77091 0.006
asth 491.993 2.78049 0.005
a5th 529.889 3.06643 0.002
aeth 519.061 2.97782 0.003
asth 544.587 3.06478 0.002
a6'\gU 497.209 2.87867 0.004
aﬁth 529.598 3.10453 0.002
aG'\ﬂU 468.847 2.70542 0.007
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aggU 580.788 3.38017 0.001
aﬁ“gU 551.078 3.22681 0.001
aG'\gU 547.782 3.17944 0.001
asth 633.004 3.73290 0.000
a6'\gU 577.956 3.37658 0.001
a%U 501.933 2.94897 0.003
a%U 541.702 3.27127 0.001
a7'\f'2U 551.328 3.35944 0.001
a?gU 514.007 3.00469 0.003
a;\flU 721.133 3.88738 0.000
aggU 429.588 2.55592 0.011
a%'U 575.986 3.39962 0.001
a?gU 524.031 3.07596 0.002
a7'\gU 536.872 3.15443 0.002
ag“gU 643.298 3.71840 0.000
agth 548.094 3.21445 0.001
ag“gU 623.960 3.79874 0.000
ag“gU 563.090 3.20919 0.001
aﬁ“ﬂU 530.281 3.15227 0.002
ag“gU 539.764 3.19502 0.001
agth 514.260 3.02096 0.003
agth 574.127 3.27889 0.001
ag“gU 371.904 2.21419 0.027
ag“gU 603.777 3.53144 0.000
agth 521.711 3.14989 0.002
ag“:U 538.498 3.15739 0.002
ag'\gU 1160.18 5.00022 0.000
ag“gU 523.414 3.10862 0.002
ag'\gU 552.526 3.28660 0.001
agth 538.485 3.13326 0.002
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agth 508.551 2.88603 0.004

agl\gU 518.818 2.96712 0.003

agth 570.880 3.38679 0.001

ag'\gU 548.222 3.16762 0.002

alMU 468.119 2.60738 0.009
00

alMU 444.398 2.39832 0.016
01

alMU 496.769 2.88462 0.004
02

alMU 480.149 2.80976 0.005
03

alMU 501.826 2.91859 0.004
04

alMU 513.555 2.98658 0.003
05

alMU 554.913 3.10128 0.002
06

alMU 550.240 3.25514 0.001
07

alMU 572.210 3.33594 0.001
08

alMU 564.758 3.51671 0.000
11

alMU 582.451 3.31690 0.001
12

alMU 687.068 4.38527 0.000
13

alMU 491.644 2.85845 0.004
14

alMU 596.865 3.51066 0.000
15

alMU 531.046 3.10607 0.002
16

alMU 534.782 3.08275 0.002
17

alMU 574.640 3.50563 0.000
18

alMU 502.039 2.92959 0.003
19

alMU 564.854 3.27953 0.001
20

alMU 537.777 3.17705 0.001
21

alMU 506.187 2.94730 0.003
22

alMU 510.439 3.00955 0.003
23

alMU 510.431 2.97397 0.003
24

alMU 490.731 2.90346 0.004
25

alMU 856.082 4.26537 0.000
27

alMU 566.831 3.31770 0.001
28
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all\gél 505.402 2.96509 0.003

alMU 646.982 3.62462 0.000
31

aiMU 592.304 3.41947 0.001
32

aiMU 566.912 3.28260 0.001
33

aiMU 570.085 3.38127 0.001
34

aiMU 590.520 3.50423 0.000
35

aiMU 526.297 3.08296 0.002
36

aiMU 470.471 2.72982 0.006
37

alMU 525.996 3.07588 0.002
38

alMU 584.372 3.28163 0.001
39

aiMU 563.955 3.46675 0.001
40

aiMU 481.521 2.85264 0.004
41

alMU 606.981 3.61244 0.000
42

aiMU 575.167 3.30514 0.001
43

Note: 1. Tables 4.4.1 and 4.4.2 show the results for the simultaneous GMM estimation of
the stochastic Euler equations using the utility functions of banks on the cost
frontier in Eq. (3.1.3.2.9) for j=SL,LL,C,CL,DD,TD. Table 4.4.1 shows the

estimates of the parameters other than the coefficients of the individual bank
dummies in Egs. (3.1.3.2.6a) and (3.1.3.2.6b); Table 4.4.2 shows the estimates of
these coefficients.

2. a™  (i=1,2,35, .. ,18,21, .. ,38,40, .. ,44,46,47,49, .. 76,78, .. ,108,111,

..,125,127,128,130, ...,143) are the coefficients of the Yachiyo Bank (The present
Kiraboshi Bank) (i=1), the Hokkaido Bank (i=2), the Aomori Bank (i=3), the sum
of the Seiwa Bank and Michinoku Bank (i=5), the Akita Bank (i=6), the Ugo Bank
(i=7), the Hokuto Bank (i=8), the Shonai Bank (i=9), the Yamagata Bank (i=10),
the Bank of Iwate (i=11), the Tohoku Bank (i=12), the 77 Bank (i=13), the Toho
Bank (i=14), the Gunma Bank (i=15), the Ashikaga Bank (i=16), the Joyo Bank
(i=17), the sum of the Kanto Bank, Kanto Tsukuba Bank, and Tsukuba Bank
(i=18), the Musashino Bank (i=21), the Chiba Bank (i=22), the Chiba Kogyo Bank
(i=23), the Tokyo Tomin Bank (i=24), the Bank of Yokohama (i=25), the Daishi
Bank (i=26), the Hokuetsu Bank (i=27), the Yamanashi Chuo Bank (i=28), the
Hachijuni Bank (i=29), the Hokuriku Bank (i=30), the Bank of Toyama (i=31),
the Hokkoku Bank (i=32), the Fukui Bank (i=33), the Shizuoka Bank (i=34), the
Suruga Bank (i=35), the Shimizu Bank (i=36), the Ogaki Kyoritsu Bank (i=37),
the sum of the Juroku Bank and Juroku Bank (merged with the Gifu Bank) (i=38),
the Mie Bank (i=40), the Hyakugo Bank (i=41), the Shiga Bank (i=42), the Bank
of Kyoto (i=43), the sum of the Osaka Bank and Kinki Osaka Bank (The present
Kansai Mirai Bank) (i=44), the Senshu Bank (i=46), the sum of the Ikeda Bank
and Senshu lkeda Bank (i=47), the Nanto Bank (i=49), the Kiyo Bank (i=50), the
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Kiyo Bank (merged with the Wakayama Bank) (i=51), the Tajima Bank (i=52),
the Tottori Bank (i=53), the San-in Godo Bank (i=54), the San-in Godo Bank
(merged with the Fuso Bank) (i=55), the Chugoku Bank (i=56), the Hiroshima
Bank (i=57), the Yamaguchi Bank (i=58), the Awa Bank (i=59), the Hyakujushi
Bank (i=60), the lyo Bank (i=61), the lyo Bank (merged with the Toho Sogo
Bank) (i=62), the Shikoku Bank (i=63), the Bank of Fukuoka (i=64), the Chikuho
Bank (i=65), the Bank of Saga (i=66), the Eighteenth Bank (i=67), the Shinwa
Bank (i=68), the Shinwa Bank (merged with the Kyushu Bank) (i=69), the Higo
Bank (i=70), the Oita Bank (i=71), the Miyazaki Bank (i=72), the Kagoshima
Bank (i=73), the Bank of Ryukyu (i=74), the Bank of Okinawa (i=75), the sum of
the North Pacific Bank and North Pacific Bank (merged with the Sapporo Bank)
(i=76), the Sapporo Bank (i=78), the Syokusan Bank (i=79), the Kirayaka Bank
(i=80), the Kita-Nippon Bank (i=81), the Tokuyo City Bank (i=82), the Sendai
Bank (i=83), the Fukushima Bank (i=84), the Daito Bank (i=85), the Towa Bank
(1i=86), the Tochigi Bank (i=87), the Keiyo Bank (i=88), the Taiheiyo Bank (i=89),
the Higashi-Nippon Bank (i=90), the Tokyo Sowa Bank (i=91), the Heiwa Sogo
Bank (i=92), the Kanagawa Bank (i=93), the Niigata Chuo Bank (i=94), the Taiko
Bank (i=95), the Nagano Bank (i=96), the First Bank of Toyama (i=97), the
Fukuho Bank (i=98), the Shizuokachuo Bank (i=99), the Gifu Bank (i=100), the
Aichi Bank (i=101), the Bank of Nagoya (i=102), the Chukyo Bank (i=103), the
Daisan Bank (i=104), the Biwako Bank (i=105), the Bank of Kinki (i=106), the
Fukutoku Bank (i=107), the sum of the Kansai Bank, Kansai Urban Banking
Corporation, and Kansai Urban Banking Corporation (merged with the Biwako
Bank) (The present Kansai Mirai Bank) (i=108), the Taisho Bank (i=111), the
Hanwa Bank (i=112), the Hyogo Bank (i=113), the Hanshin Bank (i=114), the
Minato Bank (i=115), the Shimane Bank (i=116), the Tomato Bank (i=117), the
Setouchi Bank (i=118), the Hiroshima Sogo Bank (i=119), the Momiji Bank
(i=120), the Saikyo Bank (i=121), the Tokushima Bank (i=122), the Kagawa Bank
(1i=123), the Ehime Bank (i=124), the Bank of Kochi (i=125), the sum of the Nishi-
Nippon Sogo Bank and Nishi-Nippon Bank (i=127), the sum of the Nishi-Nippon
City Bank and Nishi-Nippon City Bank (merged with the Bank of Nagasaki)
(i=128), the Fukuoka City Bank (i=130), the Fukuoka Chuo Bank (i=131), the
Saga Kyoei Bank (i=132), the Bank of Nagasaki (i=133), the Kyushu Bank
(i=134), the Kumamoto Bank (i=135), the Kumamoto Family Bank (i=136), the
Higo Family Bank (i=137), the Howa Bank (i=138), the Miyazaki Taiyo Bank
(i=139), the Minami-Nippon Bank (i=140), the Okinawa Kaiho Bank (i=141), the
Tokyo Star Bank (i=142), and the Saitama Resona Bank (i=143).

3. When new banks emerge due to consolidation, we treat the new banks and their
predecessors as different entities.
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Table 4.5.1 Estimation Results for the Stochastic Euler Equations Using the Utility
Functions of Banks on the Actual Cost (1): the Parameters Other Than the Parameters

of Eqg. (3.1.3.2.8b)

Parameter Estimate t-statistic p-value
y2* (1976-1986) -0.088047 -0.884895 0.376
leA (=sin? (hDA*) ) 0.00773228 0.443595 0.657
¥ (1987-1989) 0.618348 99.3408 0.000
?’EA (=sin? (VzDA*) ) 0.336040 57.1465 0.000
72 (1990-1995) 0.594367 111.777 0.000
ysDA (=sin? (ySDA*)) 0.313583 63.5549 0.000
72 (1996-2001) 0.338531 4.15421 0.000
y4DA (=sin? (yfA*)) 0.110292 2.16027 0.031
¥~ (2002-2007) 0.444839 17.7005 0.000
ySDA (=sin? (;/;3’**)) 0.185169 0.48427 0.000
7>~ (2008-2010) 0.649590 69.1807 0.000
;/gA (=sin? (%DA*)) 0.365856 40.4461 0.000
y>* (2011-2016) 0.609244 68.7539 0.000
;/7'3“ (=sin? (7/7DA*)) 0.327468 39.3735 0.000

pMUA 0.019717 7.11492 0.000
aeDlA (1976-1986) -0.334888 -12.0903 0.000
oy (1987-1989) -0.050136 -4.14427 0.000
aeD3A (1990-1995) -0.131081 -15.4670 0.000
aeD:\ (1996-2001) -0.179376 -7.24611 0.000
af? (2002-2007) -0.035274 -2.04906 0.040
aeD: (2008-2010) 0.446456 47.7622 0.000
a® (2011-2016) -0.109992 -13.7494 0.000
A 0.400069 x10°® 1.76861 0.077
¢A 998991 20.0766 0.000
Number of 4395
Observations
Order of MA for 2
the Error Term
Test for 1195.86
Overidentification [1.00]
[p-value]
Value Function 0.272095
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Note: 1. Tables 4.5.1 to 4.5.5 show the results for the simultaneous GMM estimation of
the stochastic Euler equations using the utility functions of banks on the actual
cost in Eq. (3.1.3.2.10) for j=SL,LL,DD,TD, taking the estimated parameters

in Tables 4.4.1 and 4.4.2 as given. Table 4.5.1 shows the estimates of the
parameters other than the parameters of gfj,t in Eq. (3.1.3.2.8b); Tables 4.5.2 to

4.5.5 show the estimates of the rest of the parameters.
2. 4o (s=1,..,7)and a (s=1,...,7) are the difference parameters to be

estimated and the additive parameters to a; . (s=1,...,7) of the utility function

in the 1976-1986 (S=1), 1987-1989 (S=2), 1990-1995 (s=3), 1996-2001
(s=4), 2002-2007 (S=5), 2008-2010 (s =6), and 2011-2016 (S=7) periods,
respectively.

3. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. For the instrumental variables, in addition to
those in the estimation in Tables 4.4.1 and 4.4.2, the following variables are used:
the products of the individual bank dummies and the estimate of the quasi-short-
run profit based on the dynamic frontier cost, the estimates of the quasi-short-run
profits based on the dynamic actual costs in the current and next periods, the

equity capital in the previous period, the estimate of E[&u, /0T |z, ] in Eq.
(3.1.3.2.6a), the estimates of ouf, /ox>" , oul,, /o= ;and ouf,/éq,;, inEgs.
(3.1.3.2.14a) to (3.1.3.2.14c), the estimate of MRSeF,”t in Eq. (3.1.3.2.15a), and
the estimate of (auft+1 JomS ) / (auft /a;;?fF) for all stochastic Euler equations,

it+1

and the Herfindahl indices corresponding to each financial good in the previous
period for each stochastic Euler equation.
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Table 4.5.2 Estimation Results for the Stochastic Euler Equations Using the Utility
Functions of Banks on the Actual Cost (2): the Parameters of Eq. (3.1.3.2.8b) for j=SL

Parameter Estimate t-statistic p-value
aSPLIEE 0.00307410 1.76091 0.078
aSPLIEH -0.00155461 -5.14201 0.000
al'e -0.015695 -3.06179 0.002
bl -0.00706636 -2.08262 0.037
aSPLI’E; 0.032449 1.10185 0.271
al'®? -0.000133349 -1.06778 0.286
il 0.000408509 0.869671 0.384
il 0.00528091 2.69970 0.007
al' -0.00526913 -4.77258 0.000
aSPL";Z -0.000761389 -1.28812 0.198
il 0.0000537348 0.143001 0.886

The coefficients of the individual bank dummy variables are omitted due to space
restrictions.

The parameters that the p-value is less than 0.1 account for 92 percent of all parameters
(where the number is 132 out of 143).

Note: 1. Tables 4.5.1 to 4.5.5 show the results for the simultaneous GMM estimation of
the stochastic Euler equations using the utility functions of banks on the actual
cost in Eq. (3.1.3.2.10) for j=SL,LL,DD,TD, taking the estimated parameters
in Tables 4.4.1 and 4.4.2 as given. Table 4.5.1 shows the estimates of the

parameters other than the parameters of gil,jj,t in Eq. (3.1.3.2.8b); Tables 4.5.2 to

4.5.5 show the estimates of the rest of the parameters.
2. The details of Eq. (3.1.3.2.8b) for short-term loans ( j = SL ) are as follows:

P PE B , PIEE S PIEH 9 _PEZ .0Q
&isLt —Ziai,SL'Di +ay -ER +ag 'HISLH"'Zh:laSL,h “Lhit

where D’, EFS., and HIlg ., are the individual bank dummy variable, the

static cost unneutral efficiency in the previous period, and the Herfindahl index of
short-term loans in the previous period, respectively. Furthermore, zﬁi,t (h=1,

...,9) are the short-term prime rate (h=1), the capital ratio of borrower firms (h=2),
the default loss rate for long-term loans (h=3), the logarithms of the loan per case
(h=4), the proportion of loans for small and medium firms (h=>5), the Herfindahl
index of loan proportions classified by industry (h=6), the proportion of loans for
the real estate business (h=7), the proportion of loans secured by real estate (h=8),
and the proportion of loans without collateral and without warranty (h=9),
respectively.
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Table 4.5.3 Estimation Results for the Stochastic Euler Equations Using the Utility
Functions of Banks on the Actual Cost (3): the Parameters of Eq. (3.1.3.2.8b) for j=LL

Parameter Estimate t-statistic p-value

alE 0.00388048 2.31678 0.021

af[EH -0.00226263 -7.62056 0.000

% -0.028941 -5.62493 0.000

al% -0.011259 -3.54995 0.000

al™z 0.00736642 0.211633 0.832

al* 0.000237881 1.59636 0.110

al% 0.00118261 1.97821 0.048

% -0.000439921 -0.309848 0.757

al= -0.00442733 -3.18190 0.001

al% -0.000805793 -1.52632 0.127

al% -0.00116301 -2.44670 0.014
The coefficients of the individual bank dummy variables are omitted due to space
restrictions.
The parameters that the p-value is less than 0.1 account for 94 percent of all parameters
(where the number is 135 out of 143).

Note: 1. Tables 4.5.1 to 4.5.5 show the results for the simultaneous GMM estimation of
the stochastic Euler equations using the utility functions of banks on the actual
cost in Eq. (3.1.3.2.10) for j=SL,LL,DD,TD, taking the estimated parameters

in Tables 4.4.1 and 4.4.2 as given. Table 4.5.1 shows the estimates of the
parameters other than the parameters of gil,jj,t in Eq. (3.1.3.2.8b); Tables 4.5.2 to

4.5.5 show the estimates of the rest of the parameters.
2. The details of Eq. (3.1.3.2.8b) for long-term loans ( j = LL) are as follows:

P_ PE B , APIEE S PIEH 9 _PEZ ,Q
gi,u_,t—ziai,LL'Di +a, -ER+a; 'HILL,t—l-l_Zh:laLL,h “Lnits

where D’, EFS., and HI_ ., are the individual bank dummy variable, the

static cost unneutral efficiency in the previous period, and the Herfindahl index of
long-term loans in the previous period, respectively. Furthermore, z,?‘i't (h=1,

...,9) are the long-term prime rate (h=1), the capital ratio of borrower firms (h=2),
the default loss rate for long-term loans (h=3), the logarithms of the loan per case
(h=4), the proportion of loans for small and medium firms (h=>5), the Herfindahl
index of loan proportions classified by industry (h=6), the proportion of loans for
the real estate business (h=7), the proportion of loans secured by real estate (h=8),
and the proportion of loans without collateral and without warranty (h=9),
respectively.
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Table 4.5.4 Estimation Results for the Stochastic Euler Equations Using the Utility
Functions of Banks on the Actual Cost (4): the Parameters of Eqg. (3.1.3.2.8b) for j=DD

Parameter Estimate t-statistic p-value

bt -0.00722283 -8.23513 0.000

ag'DEH 0.00300281 6.11191 0.000

abt: 0.00414621 3.53774 0.000

a;:aEzz -0.053468 -1.59444 0.111

ab 0.076109 1.72948 0.084

Cli 0.528493x10° 2.64998 0.008

ab 0.640198 1.14583 0.252

abe 0.030265 1.90340 0.057
The coefficients of the individual bank dummy variables are omitted due to space
restrictions.
The parameters that the p-value is less than 0.1 account for 99 percent of all parameters
(where the number is 138 out of 140).

Note: 1. Tables 4.5.1 to 4.5.5 show the results for the simultaneous GMM estimation of
the stochastic Euler equations using the utility functions of banks on the actual
cost in Eq. (3.1.3.2.10) for j=SL,LL,DD,TD, taking the estimated parameters

in Tables 4.4.1 and 4.4.2 as given. Table 4.5.1 shows the estimates of the
parameters other than the parameters of gi'ijt in Eq. (3.1.3.2.8b); Tables 4.5.2 to

4.5.5 show the estimates of the rest of the parameters.
2. The details of Eq. (3.1.3.2.8b) for demand deposits ( j = DD) are as follows:
P PIE B PIEE S PIEH 6 PIEZ
ippt = Zi & pp Di tapp - EFi,t—l +app - HI pDt-1 T thlaDD,h ) Zt?,i,t '

where D/, EFS., and Hly,,, are the individual bank dummy variable, the

static cost unneutral efficiency in the previous period, and the Herfindahl index of
demand deposits in the previous period, respectively. Furthermore, z,?‘i't (h=1,

...,6) are the logarithms of the disposable income for workers’ households (except
farmers) (h=1), the yield on government bonds (h=2), the interest rate of ordinary
savings (h=3), the TOPIX (h=4), the insurance rate of demand deposits in the
previous period (h=5), and the reserve requirement ratio for demand deposits in
the previous period (h=6), respectively.
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Table 4.5.5 Estimation Results for the Stochastic Euler Equations Using the Utility
Functions of Banks on the Actual Cost (5): the Parameters of Eqg. (3.1.3.2.8b) for {=TD

Parameter Estimate t-statistic p-value

anFe -0.00314273 -1.96392 0.050

aTP[')EH 0.00222257 6.84027 0.000

af* -0.00324594 -3.43875 0.001

af= -0.106901 -6.80802 0.000

afe 0.112013 11.9049 0.000

arp 4 -0.896810x10°° -5.04073 0.000

arrz 0.141335 0.181733 0.856

afe 0.00980552 0.754934 0.450
The coefficients of the individual bank dummy variables are omitted due to space
restrictions.
The parameters that the p-value is less than 0.1 account for 95 percent of all parameters
(where the number is 133 out of 140).

Note: 1. Tables 4.5.1 to 4.5.5 show the results for the simultaneous GMM estimation of
the stochastic Euler equations using the utility functions of banks on the actual
cost in Eq. (3.1.3.2.10) for j=SL,LL,DD,TD, taking the estimated parameters

in Tables 4.4.1 and 4.4.2 as given. Table 4.5.1 shows the estimates of the
parameters other than the parameters of gi'ijt in Eq. (3.1.3.2.8b); Tables 4.5.2 to

4.5.5 show the estimates of the rest of the parameters.
2. The details of Eq. (3.1.3.2.8b) for time deposits ( ] =TD) are as follows:
P PIE B PIEE S PIEH 6 PIEZ
gitot = Zi DR Di +tap - EFi,t—l tap - HITD,I—l + thlaTD,h 'Zr?,i,t '

where D’, EFS., and Hl,, are the individual bank dummy variable, the

static cost unneutral efficiency in the previous period, and the Herfindahl index of
time deposits in the previous period, respectively. Furthermore, z,?'iyt (h=1,...,6)
are the logarithms of the disposable income for workers’ households (except
farmers) (h=1), the yield on government bonds (h=2), the interest rate of postal
savings certificates (h=3), the TOPIX (h=4), the insurance rate of time deposits in
the previous period (h=5), and the reserve requirement ratio for time deposits in
the previous period (h=6), respectively.
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Table 4.5.6 Estimation Results for Eq. (3.1.3.2.8b) for Securities (j=S)

Parameter Estimate t-statistic p-value
aSP'EE 0.00487494 11.3971 0.000
a:IEH -0.00204643 -3.08815 0.002
agIEZ 0.032248 4.87792 0.000

The coefficients of the individual bank dummy variables are omitted due to space
restrictions.

The parameters that the p-value is less than 0.1 account for 97 percent of all parameters
(where the number is 131 out of 135).

Number of 4393
Observations
Order of MA for 3
the Error Term
Test for 457,922
Overidentification [0.401]
[p-value]
Value Function 0.104239

Note: 1. Tables 4.5.6 shows the results for the GMM estimation of Sfj,t in Eq.

(3.1.3.2.8b) for securities ( j = S), taking the estimated parameters in Table 4.5.1

as given.
2. The details of Eq. (3.1.3.2.8b) for securities ( j = S) are as follows:

P_ PIE B , oPIEE s PIEH PIEZ .Q
Eist = Zi as D +ag -ER +ag -HI +ag -7y,

where D/, EFS., HI .,,and z3 aretheindividual bank dummy variable, the

static cost unneutral efficiency in the previous period, the Herfindahl index of
loans in the previous period, and the interest rate of securities, respectively.

3. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. For the instrumental variables, the following
variables are used: the individual bank dummies, the products of these dummies
and the normalized time trend, the products of these dummies and the estimate of
the quasi-short-run profit based on the dynamic frontier cost, the products of these
dummies and the estimate of the dynamic frontier marginal variable cost with
respect to the financial good concerned, the static cost unneutral efficiency in the
previous period, the Herfindahl index of loans in the previous period, the estimates
of the dynamic actual variable costs in the current and next periods, the estimates
of the dynamic actual marginal variable costs with respect to some financial goods,
the period dummies, the market shares of some financial goods in the previous
period, the elasticities of the certain or predictable components of the SDEHRRS
and SDEHCRs for some financial goods with respect to the total market balances
in the next period, these certain or predictable components in the same period, the
uncertainty components of the actual SDEHRRs and SDEHCRs for some
financial goods, some exogenous components of the actual SDEHCRs of demand
and time deposits, the interest rates of some financial goods, some endogenous
quality variables in the previous period, some exogenous quality variables in the
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current period, the call rate, and the Herfindahl indices close to each financial
good.
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Table 4.5.7 Estimation Results for Eqg. (3.1.3.2.8b) for Cash (j=C)

Parameter Estimate t-statistic p-value
al 0.00462957 9.35578 0.000
ag'EH -0.00372563 -7.40003 0.000

The coefficients of the individual bank dummy variables are omitted due to space
restrictions.

The parameters that the p-value is less than 0.1 account for 100 percent of all
parameters (where the number is 135 out of 135).

Number of 4395
Observations
Order of MA for 4
the Error Term
Test for 521.053
Overidentification [0.781]
[p-value]
Value Function 0.118556

Note: 1. Tables 4.5.7 shows the results for the GMM estimation of &, in Eq.

(3.1.3.2.8b) for cash ( j =C), taking the estimated parameters in Table 4.5.1 as
given.
2. The details of Eq. (3.1.3.2.8b) for cash ( j =C) are as follows:

P PIE B , PIEE s PIEH
Eict = Zi ac -D+ac -ER +ac -HI .,

where D, EFS., and HI ., are the individual bank dummy variable, the

static cost unneutral efficiency in the previous period, and the Herfindahl index of
loans in the previous period, respectively.

3. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. The instrumental variables are similar to Eq.
(3.1.3.2.8b) for securities ( j = S). For details, see the third note in Table 4.5.6.
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Table 4.5.8 Estimation Results for Eq. (3.1.3.2.8b) for Due from Banks and Call Loans

(1=CL)

Parameter Estimate t-statistic p-value
allte 0.00530412 8.33654 0.000
a@[E“ -0.00900420 -17.2320 0.000
agILEZ 0.023215 14.0659 0.000

restrictions.

The coefficients of the individual bank dummy variables are omitted due to space

The parameters that the p-value is less than 0.1 account for 100 percent of all
parameters (where the number is 134 out of 134).

Number of 4395
Observations
Order of MA for 3
the Error Term
Test for 426.024
Overidentification [0.423]
[p-value]
Value Function 0.096934

Note: 1. Tables 4.5.8 shows the results for the GMM estimation of &, in Eq.

(3.1.3.2.8b) for due from banks and call loans ( j=CL ), taking the estimated
parameters in Table 4.5.1 as given.

2. The details of Eq. (3.1.3.2.8b) for due from banks and call loans ( j=CL) are as
follows:

P PIE [NB , PIEE s PIEH PIEZ _Q
SicLe = zi Ao D’ +ag - EFi,t—l tag - HIL,t—l +ag -4y,

where D', EFS., HI ,,and z3 aretheindividual bank dummy variable, the

static cost unneutral efficiency in the previous period, the Herfindahl index of
loans in the previous period, and the interest rate due from banks and call loans,
respectively.

3. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. The instrumental variables are similar to Eq.
(3.1.3.2.8b) for securities ( j = S). For details, see the third note in Table 4.5.6.
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Table 4.5.9 Estimation Results for Eq. (3.1.3.2.8b) for Other Financial Assets (j=A)

Parameter Estimate t-statistic p-value
aXIEE 0.010986 16.3730 0.000
aX'EH -0.000343731 -0.461628 0.644
ai'EZ 0.013783 23.9472 0.000

The coefficients of the individual bank dummy variables are omitted due to space
restrictions.

The parameters that the p-value is less than 0.1 account for 99 percent of all parameters
(where the number is 134 out of 135).

Number of 4392
Observations
Order of MA for 4
the Error Term
Test for 475.888
Overidentification [0.211]

[p-value]

Value Function 0.108353

Note: 1. Tables 4.5.9 shows the results for the GMM estimation of Sfj,t in Eq.

(3.1.3.2.8b) for other financial assets ( j = A), taking the estimated parameters in
Table 4.5.1 as given.
2. The details of Eq. (3.1.3.2.8b) for other financial assets ( j = A) are as follows:

P PIE B , .PIEE s PIEH PIEZ -0
Siat = Zi aa D +a, -ER +a, cHI  +tay -z,

where D/, EFS., HI .,,and z3 aretheindividual bank dummy variable, the

static cost unneutral efficiency in the previous period, the Herfindahl index of
loans in the previous period, and the interest rate of other financial assets,
respectively.

3. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. The instrumental variables are similar to Eqg.
(3.1.3.2.8b) for securities ( j = S). For details, see the third note in Table 4.5.6.
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Table 4.5.10 Estimation Results for Eq. (3.1.3.2.8b) for Call Money and Borrowed

Money (j=CM)

Parameter Estimate t-statistic p-value
allte -0.012667 -14.0326 0.000
agn'fH 0.00350058 5.88304 0.000
ag,{fz -0.00993750 -9.65830 0.000

The coefficients of the individual bank dummy variables are omitted due to space

restrictions.
The parameters that the p-value is less than 0.1 account for 99 percent of all parameters

(where the number is 134 out of 135).

Number of 4106
Observations
Order of MA for 4
the Error Term
Test for 440.216
Overidentification [0.620]
[p-value]
Value Function 0.107213

P

Note: 1. Tables 4.5.10 shows the results for the GMM estimation of &, in Eq.
(3.1.3.2.8b) for call money and borrowed money ( j =CM ), taking the estimated

parameters in Table 4.5.1 as given.
2. The details of Eq. (3.1.3.2.8b) for call money and borrowed money ( j=CM ) are

as follows:
P PIE B , oPIEE s PIEH PIEZ .Q
Eiemt = 2i%iem D" +acy -ER L +acy -Hlp +acy” -z,

where D', EFS., Hlp.y, and z3 are the individual bank dummy variable,

the static cost unneutral efficiency in the previous period, the Herfindahl index of
deposits in the previous period, and the interest rate of call money and borrowed
money other financial assets, respectively.

3. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. The instrumental variables are similar to Eq.
(3.1.3.2.8b) for securities ( j = S). For details, see the third note in Table 4.5.6.
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Table 4.5.11 Estimation Results for Eq. (3.1.3.2.8b) for Certificates of Deposit and
Other Liabilities (j=CD)

Parameter Estimate t-statistic p-value
allte -0.00651465 -8.97419 0.000
aCPIIDEH 0.00765939 11.9100 0.000
aggzz -0.012556 -27.9629 0.000

The coefficients of the individual bank dummy variables are omitted due to space
restrictions.

The parameters that the p-value is less than 0.1 account for 100 percent of all
parameters (where the number is 135 out of 135).

Number of 4334
Observations
Order of MA for 2
the Error Term
Test for 547.362
Overidentification [0.845]
[p-value]
Value Function 0.126295

Note: 1. Tables 4.5.11 shows the results for the GMM estimation of &, in Eq.

(3.1.3.2.8b) for certificates of deposit and other liabilities ( j = CD), taking the
estimated parameters in Table 4.5.1 as given.

2. The details of Eq. (3.1.3.2.8b) for certificates of deposit and other liabilities
(j=CD) are as follows:

fieon =D e DF +aky (ERy +aky Hlp, +ai” 73,
where D', EFS., Hlp.y, and z3 are the individual bank dummy variable,

the static cost unneutral efficiency in the previous period, the Herfindahl index of
deposits in the previous period, and the interest rate of certificates of deposit and
other liabilities, respectively.

3. This estimation takes into account the conditional heteroskedasticity and
autocorrelation of the error terms. The instrumental variables are similar to Eq.
(3.1.3.2.8b) for securities ( j = S). For details, see the third note in Table 4.5.6.
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Table 4.6.1 Risk Attitude and Coefficient Parameters of Utility Functions

Period 1-yF 1— (75 _%DA) o, al,+all
1976-1986 0.012103 0.019835 0.406865 0.071977
(s=1) (0.649763) (1.13791) (18.3310) (2.59854)
[0.516] [0.255] [0.000] [0.009]
1987-1989 0.020475 0.356515 0.803198 0.753062
(s=2) (1.12603) (60.6284) (81.4229) (62.2485)
[0.260] [0.000] [0.000] [0.000]
1990-1995 0.00531654 0.318899 0.647635 0.516553
(s=3) (0.283597) (64.6325) (247.802) (60.9508)
[0.777] [0.000] [0.000] [0.000]
1996-2001 0.022920 0.133212 0.235809 0.056434
(s=4) (1.26395) (2.60921) (1.47709) (2.27970)
[0.206] [0.009] [0.140] [0.023]
2002-2007 0.45234 x10°° 0.185173 0.111346 0.076071
(s=5) (0.2390x10%) (9.48451) (10.0490) (4.41891)
[1.00] [0.000] [0.000] [0.000]
2008-2010 0.019259 0.385115 0.303870 0.750327
(s=6) (1.06144) (42.5752) (2.14204) (80.2704)
[0.288] [0.000] [0.032] [0.000]
2011-2016 0.020447 0.347915 0.741625 0.631633
(s=7) (1.11696) (41.8320) (44.3618) (78.9564)
[0.264] [0.000] [0.000] [0.000]
Period Standard Standard Standard Growth Rate
Deviation of Deviation of Deviation of of Real GDP
i 7% (GRRG)
1976-1986 129262.96 31739.05 32875.60 0.040144
1987-1989 331482.21 94135.91 100770.08 0.051644
1990-1995 330951.76 84603.07 76125.57 0.020302
1996-2001 198141.27 78767.34 73136.43 0.0076905
2002-2007 216314.78 58206.86 53944.52 0.014894
2008-2010 208932.30 56309.84 51694.35 -0.0089948
2011-2016 331940.50 70390.83 72027.68 0.0097805
Period Standard Increase in Return on Loan Loss
Deviation of Stock Price Equity of Provision Rate
GRRG (TOPIX) Borrower
Firms
1976-1986 0.0087490 112.51530 0.044658 0.011770
1987-1989 0.0088464 374.27000 0.041621 0.011755
1990-1995 0.019719 -199.51185 0.030876 0.011458
1996-2001 0.014078 -48.05838 0.021984 0.011352
2002-2007 0.0039634 66.60897 0.029747 0.011268
2008-2010 0.029318 -226.37638 0.021828 0.014831
2011-2016 0.0097245 87.72512 0.031693 0.0098749
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Note: 1. Table 4.6.1 shows the estimates of the degrees of relative risk-aversions of banks
on the cost frontier and the actual cost, and the coefficient parameters of the utility
functions of these banks (i.e., «f in Eq. (3.1.3.1.7a) and o +a>* in Eq.

(3.1.3.1.144)).
2. The numbers in parentheses represent estimated t-values.
3. The numbers in brackets represent estimated p-values.
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Table 4.7.1 Reference Rates (Risk-Free Rates) on the Cost Frontier and the Actual Cost

Period Ly Effecton 7"
Subjective Quasi-Short- | Equity Capital
Rate of Time Run Profit,
Preference
1976-2016 0.031911 1.02105 1.00001 1.01063
(6.34962) (203.454) (93397.9) (5327.06)
[0.000] [0.000] [0.000] [0.000]
1976-1986 0.067764 1.04842 0.999989 1.01846
(6.05262) (90.8106) (61586.7) (1526.99)
[0.000] [0.000] [0.000] [0.000]
1987-1989 0.083345 1.03316 1.00028 1.04828
(10.3872) (130.672) (3958.58) (1205.67)
[0.000] [0.000] [0.000] [0.000]
1990-1995 0.00734876 1.03077 0.999985 0.977289
(0.977545) (140.477) (18467.5) (2710.41)
[0.328] [0.000] [0.000] [0.000]
1996-2001 -0.010167 1.00183 0.999918 0.988108
(-17.6878) (2300.03) (15510.1) (1302.35)
[0.000] [0.000] [0.000] [0.000]
2002-2007 0.000417055 1.00092 1.00000 0.999497
(1.81695) (4561.25) (10769.8) (134436)
[0.069] [0.000] [0.000] [0.000]
2008-2010 0.011969 1.00139 0.999926 1.01064
(23.5983) (3022.64) (14410.0) (3612.18)
[0.000] [0.000] [0.000] [0.000]
2011-2016 0.041262 1.00040 1.00005 1.04079
(62.9882) (10610.6) (20879.3) (1785.47)
[0.000] [0.000] [0.000] [0.000]
Period rff Effect on rff‘ Call Rate
Quasi-Short- | Equity Capital
Run Profit,
1976-2016 0.021699 1.00007 1.00082 0.028015
(173.359) (267843) (9524.54)
[0.000] [0.000] [0.000]
1976-1986 0.060123 0.999969 1.01668 0.064447
(47.4479) (36801.9) (268.464)
[0.000] [0.000] [0.000]
1987-1989 0.038160 1.00467 1.00052 0.044136
(125.575) (13003.2) (26112.1)
[0.000] [0.000] [0.000]
1990-1995 0.029542 0.998979 0.999690 0.040960
(355.475) (63299.9) (51901.2)
[0.000] [0.000] [0.000]
1996-2001 -0.000437551 0.999567 0.997312 0.0024315
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(-0.368673) (6024.01) (569.037)
[0.712] [0.000] [0.000]
2002-2007 0.00177867 1.00092 0.999961 0.001225
(16.1091) (10288.4) (103166)
[0.000] [0.000] [0.000]
2008-2010 | 0.000107718 0.998596 1.00010 0.0018494
(1.12222) (30300.7) (94275.8)
[0.262] [0.000] [0.000]
2011-2016 0.00159657 1.00093 1.00044 0.00052631
(17.1652) (44899.4) (21480.5)
[0.000] [0.000] [0.000]

Note: 1. Table 4.7.1 shows the estimates of the reference rates on the cost frontier and the

actual cost.

2. The numbers in parentheses represent estimated t-values.
3. The numbers in brackets represent estimated p-values.
4. The effect of the subjective rate of time preference on the reference rate on the

actual cost is the same as that on the cost frontier.
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Table 4.8.1 Dynamic Price Inefficiencies

PerIOd PIEi,SL,t PIEi,LL,t PIEi,S,t IDIEi,C,t
1976-2016 0.198740 0.209759 0.238155 0.204106
(8.31596) (7.93107) (1.64385) (354.458)

[0.000] [0.000] [0.100] [0.000]
1976-1986 0.015006 0.017691 0.022346 0.017005
(4.22925) (3.69829) (1.18686) (253.632)

[0.000] [0.000] [0.235] [0.000]

1987-1989 1.39802 173987 2.07686 1.66910
(14.6005) (27.5244) (1.15058) (379.227)

[0.000] [0.000] [0.250] [0.000]

1990-1995 1.00140 1.04990 1.25141 1.01234
(36.9227) (33.0151) (1.10553) (372.707)

[0.000] [0.000] [0.269] [0.000]
1996-2001 0.084242 0.087199 0.094304 0.079137
(1.48638) (1.48440) (1.03018) (356.715)

[0.137] [0.138] [0.303] [0.000]
2002-2007 0.169971 0.162718 0.157177 0.158377
(3.88089) (3.76410) (11.6966) (338.170)

[0.000] [0.000] [0.000] [0.000]

2008-2010 2.49838 2.36560 2.41955 2.43560
(21.4945) (21.5710) (11.2565) (298.429)

[0.000] [0.000] [0.000] [0.000]

2011-2016 1.42738 1.33282 1.41129 1.43865
(22.6824) (26.2697) (13.2735) (295.697)

[0.000] [0.000] [0.000] [0.000]

Period PIEi,CL,t PIEi,A,t PIEi,DD,t PIEi,TD,t
1976-2016 0.204383 0.207520 -0.132019 -0.195105
(365.979) (159.747) (-4.24540) (-4.19466)

[0.000] [0.000] [0.000] [0.000]
1976-1986 0.017703 0.017757 -0.00346650 -0.014303
(272.490) (106.111) (-0.686455) (-2.78924)

[0.000] [0.000] [0.492] [0.005]

1987-1989 170186 1.63318 -0.094654 -1.64249
(354.363) (169.662) (-0.182154) (-5.39168)

[0.000] [0.000] [0.855] [0.000]
1990-1995 1.03985 1.06364 -0.819557 -0.997211
(323.464) (172.508) (-15.6127) (-5.23543)

[0.000] [0.000] [0.000] [0.000]
1996-2001 0.077912 0.081580 -0.074774 -0.081947
(334.263) (166.265) (-1.46308) (-1.41837)

[0.000] [0.000] [0.143] [0.156]
2002-2007 0.152891 0.156487 -0.149762 -0.159302
(304.737) (149.488) (-3.72562) (-3.05296)

[0.000] [0.000] [0.000] [0.002]

341




2008-2010 2.34246 2.38301 -2.34014 -2.46862
(290.903) (138.843) (-67.7658) (-5.22504)
[0.000] [0.000] [0.000] [0.000]
2011-2016 1.37581 1.40660 -1.33645 -1.35590
(279.250) (143.648) (could not be (-4.95199)
[0.000] [0.000] estimated due [0.000]
to singularity)
Period I:)IEi,CM t I:)IEi,CD,t
1976-2016 -0.203481 -0.216022
(-187.159) (-117.849)
[0.000] [0.000]
1976-1986 -0.018280 -0.020250
(-138.342) (-37.2098)
[0.000] [0.000]
1987-1989 -1.68214 -1.66483
(-186.129) (-281.432)
[0.000] [0.000]
1990-1995 -1.00220 -1.05848
(-196.162) (-285.964)
[0.000] [0.000]
1996-2001 -0.076628 -0.083285
(-189.512) (-278.907)
[0.000] [0.000]
2002-2007 -0.151078 -0.155773
(-166.758) (-253.272)
[0.000] [0.000]
2008-2010 -2.30427 -2.38147
(-160.146) (-232.540)
[0.000] [0.000]
2011-2016 -1.35882 -1.39526
(-153.144) (-237.043)
[0.000] [0.000]

Period MCg~, MC2 MCgry MCCiy
1976-2016 0.00089317 0.0056840 0.024138 -0.033787
Period MCE?, MCEly MCES!, MCEY,
1976-2016 -0.0070600 -0.0069267 -0.000077426 0.0030703
Period MCSY, MCSY,
1976-2016 -0.035950 0.0068499

Note: 1. Table 4.8.1 shows the estimates of the dynamic price inefficiencies (normalized
by the marginal utility of quasi-short-run profits based on dynamic actual cost),

PIE;;, (j=SL,LL,S,C,CL ADD,TD,CM,CD) in Eg. (3.1.3.2.8a).

2. The numbers in parentheses represent estimated t-values.
3. The numbers in brackets represent estimated p-values.
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Table 4.9.1 GURPs on the Cost Frontier Over the Entire Period

Financial [ o277 (=meg) | bk e, MRSZF*
Short-Term 0.000757466 0.00317157 | -0.00124944 -0.068699
Loans ((1.00000)) (0.577959) (-205.326) (-17.3040)
(j=SL) [0.563] [0.000] [0.000]
((4.18708)) ((-1.64950)) ((-90.6955))
Financia| a5, MRSE,” + i,
Good
Short-Term 0.067534 -0.00116466
Loans (11.0818) (-0.212473)
(j=SL) [0.000] [0.832]
((89.1579)) ((-1.53758))
Financial | T (=McZh) | Pl it MRS, "
Long-Term 0.00264542 0.00702861 | -0.000901135 -0.068699
Loans ((1.00000)) (1.27646) (-205.326) (-17.3040)
(j=LL) [0.202] [0.000] [0.000]
((2.65690)) | ((-0.340640)) | ((-25.9689))
Financial ol MRSZ + a7,
Good
Long-Term 0.065217 -0.00348205
Loans (10.6739) (-0.632877)
(j=LL) [0.000] [0.527]
((24.6527)) ((-1.31626))
Financial | pgst (=MCsgl.) | Poois Mo« MRS
Demand -0.000439455 0.030881 -0.000138864 0.068699
Deposits ((1.00000)) (5.84798) (-205.326) (17.3040)
(j=DD) [0.000] [0.000] [0.000]
((-70.2714)) | ((0.315992)) | ((-156.327))
Financial Dopis MRS.7: " + @i
Good " " "
Demand -0.099880 -0.031182
Deposits (-16.8086) (-5.90415)
(j=DD) [0.000] [0.000]
((227.283)) ((70.9554))
Figma' Port (= MCTY,) Prose Mois MRS,
Time Deposits 0.000311582 0.00604412 | -0.00111419 0.068699
(jI=TD) ((2.00000)) (1.11534) (-205.326) (17.3040)
[0.265] [0.000] [0.000]
((19.3982)) ((-3.57591)) ((220.484))
Financial ai MRSET” + oy,
Good " " "
Time Deposits -0.073317 -0.00461835
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(=TD) (-12.1169) (-0.851389)
[0.000] [0.395]
((-235.306)) ((-14.8223))

Financial P (=MCY ) Sy nery MRS
Good " . B "

Securities 0.016614 0012766 | ° a;j‘;?r%d © ™ 0.068699
(j=5) ((1.00000)) (2.30675) ' (-17.3040)

[0.021] [0.000]
((0.768415)) ((-4.13508))

Financial @ MRSZ " +@drt
Good B " "

Securities 0.072546 0.00384747
(j=5) (11.8251) (0.695208)

[0.000] [0.487]
((4.36667)) ((0.231585))

Financial P (=MCRrY) i Mace MRS
Good B B . . - "
Other 20.00863770 0.00925348 | © a;j‘;g‘r%d © 5068699

Financial ((1.00000)) (1.67722) ' (-17.3040)
Assets [0.094] [0.000]
(=A) ((-1.07129)) ((7.95337))

Fig%r;‘ija' @y MRSZ (" + @,

Other 0.050808 20.017891
Financial (8.29959) (-3.24282)
Assets [0.000] [0.001]

(=A) ((-5.88208)) ((2.07129))

Financial S (=MCer) ey nety MRS
Cash 20.00881922 20034746 | ® atfesir:r%d © ™ 0.068699
(j=C) ((1.00000)) (-6.55224) ' (-17.3040)

[0.000] [0.000]
((3.93977)) ((7.78966))

Financial T Unexplained Residual

Good is assumed to be (= pEre = (P& +MRSZT™))

Cash Zero. 0.094625

(j=C) (15.8826)

[0.000]
((-10.7294))
Financial | pgliT (= mceh) Pt et MRS, ¢

Amount Due -0.00383731 -0.014974 | ©® ag’esggid © ™ 0.068699
from Banks ((1.00000)) (-2.77338) ' (-17.3040)

and Call [0.006] [0.000]
(JLoans) ((3.90219)) ((17.9028))
i=CL
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Financial wgf;t Unexplained Residual
Good is assumed to be (= P& —(P&% + MRST™))
Amount Due Zero. 0.079835
from Banks (13.2374)
and Call [0.000]
Loans ((-20.8050))
(i=CL)
Fig%rgﬂa' Paw s (= MCGY) Powris Tlom i MRS}
Call Money -0.037937 0023592 | ° a;j‘;r:reod 0 ™5 068699
and Borrowed ((1.00000)) (-4.22263) ' (17.3040)
Money [0.000] [0.000]
(j=CM) ((0.621862)) ((-1.81084))
Financial wé‘{f“ Unexplained Residual
Good is assumed to be (= Paw i _( Pawi + MRSGT ”))
Call Money Zero. -0.083044
and Borrowed (-13.4468)
Money [0.000]
(j=CM) ((2.18898))
Financial | p&ofi (=MC&T) | P Moo MRS, "
Certificates of | -0.00221663 20015036 | ° atfesir:r%d 0 ™0.068699
Deposit and ((1.00000)) (-2.71148) ' (17.3040)
Other [0.007] [0.000]
Liabilities ((6.78329)) ((-30.9925))
(1I=CD)
Financial W?S,Fi,t Unexplained Residual
Good is assumed to be (= &5t —( P& + MRS )
Certificates of Zero. -0.055879
Deposit and (-9.09574)
Other [0.000]
Liabilities ((25.2092))
(1I=CD)
Note: 1. Tables 4.9.1 shows the estimates of the GURPs on the cost frontier over the entire
period.

2. The numbers in parentheses represent estimated t-values.
3. The numbers in brackets represent estimated p-values.

4. The numbers in double parentheses represent proportions with respect to pfﬁtRF .
BPF

5. miw (i=S,C,CLLACM,CD)and @; (j=C,CL,CM,CD) are assumed
to be zero because it is unrealistic that these effects are not negligible.
6. There are unexplained residuals (i.e., p$f —(pjs;fp + MRSS{T”) =0) for

j=C,CL,CM,CD . How to decrease these residuals is a task for the future.
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Table 4.9.2 GURPs on the Actual Cost Over the Entire Period

Financial [ pg pE: e, MRSZFZ (A)
Good
Short-Term 0.199634 0.014434 -0.00126193 0.471392
Loans (8.35333) (103.531) (-8162.61) (24.9632)
(j=SL) [0.000] [0.000] [0.000] [0.000]
((1.00000)) ((0.072302)) ((-0.00632124)) ((2.36129))
Fvncial [ o @) | (W@ PIE . MCE?,
Short-Term -0.284930 0.186462 0.198740 0.00089317
Loans (-26.0864) (7.79985) (8.31596)
(j=SL) [0.000] [0.000] [0.000]
((-1.42727)) ((0.934019))
Financial | g pECrT e MRSEY (A)
Good
Long-Term 0.215443 0.018329 -0.000910143 0.471392
Loans (8.14598) (131.025) (-8162.61) (24.9632)
(j=LL) [0.000] [0.000] [0.000] [0.000]
((1.00000)) ((0.085078)) ((-0.00422451)) ((2.18801))
Fincal | ot @) | (ArE) PIE,,., MCEY,
Long-Term -0.273368 0.198024 0.209759 0.0056840
Loans (-18.9388) (7.47841) (7.93107)
(j=LL) [0.000] [0.000] [0.000]
((-1.26886)) ((0.919147))
Financial | pgu oo oo, MRSEY (A)
Good
Demand -0.132096 0.019959 -0.000140252 -0.471392
Deposits (-4.24789) (147.625) (-8162.61) (-24.9632)
(j=DD) [0.000] [0.000] [0.000] [0.000]
((1.00000)) ((-0.151096)) ((0.00106175)) ((3.56855))
Financial | w55}, (B) (A)+(B) PIE; oo, MCooi,
Demand 0.319477 -0.151915 -0.132019 -0.000077426
Deposits (17.3816) (-4.88606) (-4.24540)
(j=DD) [0.000] [0.000] [0.000]
((-2.41852)) ((1.15003))
Financial | pf pions e MRSZE (A)
Good
Time -0.192035 -0.00512606 -0.00112532 -0.471392
Deposits (-4.12866) (-37.0714) (-8162.61) (-24.9632)
(j=TD) [0.000] [0.000] [0.000] [0.000]
((1.00000)) ((0.026693)) ((0.00586001)) ((2.45472))
Fiancial | 7%, (8 (A)+(@) PIE, o, MCE,
Time 0.285609 -0.185783 -0.195105 0.0030703
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Deposits (7.06983) (-3.99169) (-4.19466)
(j=TD) [0.000] [0.000] [0.000]
((-1.48728)) ((0.967447))
Financial | pEy” pEe e MRS (A)
Good is assumed to be
Securities 0.262293 0.024124 2er0 0.471392
(=9) (1.81046) (171.578) ' (24.9632)
[0.070] [0.000] [0.000]
((1.00000)) ((0.091975)) ((1.79719))
Finanijal @5, (B) (A)+(B) PIE,, MCH
Goo
Securities -0.233223 0.238169 0.238155 0.024138
(=9) (-12.3483) (1693.91) (1.64385)
[0.000] [0.000] [0.100]
((-0.889169)) ((0.908025))
Financiel [ pliT P W | MRSEE @)
Good is assumed to be
Other 0.200593 0.020577 Zero 0.471392
Financial (154.415) (146.799) ' (24.9632)
Assets [0.000] [0.000] [0.000]
(jI=A) ((1.00000)) ((0.102579)) ((2.34999))
Financial | o7} (B) (A)+(®) PIE, MY
Goo
Other -0.291375 0.180016 0.207520 -0.0069267
Financial (-15.4273) (1284.29) (159.747)
Assets [0.000] [0.000] [0.000]
(j=A) ((-1.45257)) ((0.897421))
Financial | pgi (a) pET (B) e MRS (C)
Good is assumed to be
Cash 0.170319 -0.023862 2ero 0.471392
(1=C) (295.783) (-177.121) ' (24.9632)
[0.000] [0.000] [0.000]
((1.00000)) ((-0.140104)) ((2.76769))
Financial wgﬁ"t\ Unexplained PIE,, MC?’,‘Y
Good is assumed to Residual
be 7ero ((A)-((B)*+(C)))
Cash ' -0.277210 0.204106 -0.033787
(=0C) (-14.6774) (354.458)
[0.000] [0.000]
((-1.62759))
Financial | pSiA) | pAT(E®) e MRS (©)
Good is assumed to be
Amount 0.197323 -0.00389302 Zero 0.471392
Due from (353.337) (-28.3809) ' (24.9632)
Banks and [0.000] [0.000] [0.000]
Call Loans ((1.00000)) ((-0.019729)) ((2.38893))
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(=CL)

Financ;jial ng,ﬁt Unexp(ljainled |:>|ELCL’t MC gLA?’t
Goo is assumed to Residua
o gero.  |(A)-((B)+(C)

Amount -0.270175 0.204383 -0.0070600
Due from (-14.3049) (365.979)

Banks and [0.000] [0.000]

Call Loans ((-1.36920))
(4=CL)

Fiancial [ piTA) | pA®) e, MRSZZ2 (C)
Call Money | -0.239430 20.035058 | ° ass‘ig}f)d tobe 5471302

and (-220.225) (-246.989) ' (-24.9632)

Borrowed [0.000] [0.000] [0.000]

Money ((1.00000)) ((0.146423)) ((1.96881))

(=CM)

Figan(é:al w(?m t U rllfxpcljai nled PI Ei,CM t Mcgr\;\\,/i t

00 . esidua
is assumed to
o gero. | (A)-(B)+(C)
Call Money ' 0.267020 -0.203481 -0.035950
and (14.1377) (-187.159)
Borrowed [0.000] [0.000]
Money ((-1.11523))

(j=CM)

Financial | pgoii (A) Peois (B) Mebi MRSi:" ()
Certificates | -0.209172 20026417 | °® ass‘ig‘rf)d tobe 5771302
of Deposit (-114.112) (-187.509) ' (-24.9632)
and Other [0.000] [0.000] [0.000]
Liabilities ((1.00000)) ((0.126293)) ((2.25360))

(j=CD)
Fiancial [ g5, | Unexplained | PIE, g, MCEY,
00 . esidua
is assumed to
be 7ero ((A)-((B)*(C)))
Certificates ' 0.288636 -0.216022 0.0068499
of Deposit (15.2822) (-117.849)
and Other [0.000] [0.000]
Liabilities ((-1.37990))
(j=CD)

Note: 1. Tables 4.9.2 shows the estimates of the GURPs on the actual cost over the entire

period.

2. The numbers in parentheses represent estimated t-values.
3. The numbers in brackets represent estimated p-values.

4. The numbers in double parentheses represent proportions with respectto p/;™ .
(j=C,CL,CM,CD) are assumed

BPA

S. it

(j=S,C,CLLACM,CD)and @
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to be zero because it is unrealistic that these effects are not negligible.
6. There are unexplained residuals (i.e., pS’* —(D,-S,iu,?A + MRSBPA”) =0 ) for

it e,it

j=C,CL,CM,CD . How to decrease these residuals is a task for the future.
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Table 4.9.3 GURPs on the Cost Frontier in Each Period

piiT (=MCT) Psit TS iy MRS " @iy
1976-1986
0.000185576 -0.00644568 | -0.00108699 -0.050212 0.057930
((1.00000)) (-0.561935) (-95.3721) (-3.28357) (15.0131)
[0.574] [0.000] [0.001] [0.000]
((-34.7334)) | ((-5.85736)) ((-270.575)) ((312.166))
1987-1989
-0.000176340 -0.031446 -0.00116505 0.041486 -0.00905193
((1.00000)) (-4.29640) (-135.016) (5.72508) (-4.27355)
[0.000] [0.000] [0.000] [0.000]
((178.324)) ((6.60683)) ((-235.263)) ((51.3321))
1990-1995
0.00126689 0.036846 -0.00104885 -0.251306 0.216776
((1.00000)) (4.66222) (-133.999) (-14.5952) (22.1530)
[0.000] [0.000] [0.000] [0.000]
((29.0834)) | ((-0.827888)) | ((-198.364)) ((171.108))
1996-2001
0.00172154 0.027427 -0.00144512 | 0.00651281 -0.030773
((1.00000)) (41.1864) (-1722.00) (0.587444) (-2.87241)
[0.000] [0.000] [0.557] [0.004]
((15.9315)) | ((-0.839430)) | ((2.75506)) ((-17.8751))
2002-2007
0.00292904 0.024736 -0.00177075 -0.064561 0.044525
((1.00000)) (76.9547) (-4358.45) (-6.56131) (4.67722)
[0.000] [0.000] [0.000] [0.000]
((8.44509)) | ((-0.604551)) | ((-22.0417)) ((15.2012))
2008-2010
-0.00195323 0.000557131 | -0.00141876 -0.010189 0.00909780
((1.00000)) (0.904038) (-1995.25) (-1.31981) (1.10303)
[0.366] [0.000] [0.187] [0.270]
((-0.285236)) | ((0.726366)) ((5.21670)) ((-4.65783))
2011-2016
-0.0000329499 -0.027299 -0.00127288 0.015608 0.012931
((1.00000)) (-42.5606) (-1589.54) (could not be | (could not be
[0.000] [0.000] estimated due | estimated due
((828.490)) ((38.6307)) | tosingularity) | to singularity)
((-473.685)) ((-392.436))
pity (=MC) piLi M MRS, T @
1976-1986
0.00302421 -0.000529620 | -0.000845331 -0.050212 0.054611
((1.00000)) (-0.045924) (-95.3721) (-3.28357) (14.3915)
[0.963] [0.000] [0.001] [0.000]
((-0.175127)) | ((-0.279521)) | ((-16.6034)) ((18.0580))
1987-1989
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0.00331840 -0.026353 | -0.000654305 |  0.041486 -0.011160
((1.00000)) (-3.58216) (-135.016) (5.72508) (-5.25000)
[0.000] [0.000] [0.000] [0.000]
((-7.94155)) | ((-0.197175)) | ((12.5019)) | ((-3.36317))
1990-1995
0.00271174 0.038093 | -0.000962079 | -0.251306 0.216887
((1.00000)) (4.81437) (-133.999) (-14.5952) (22.1845)
[0.000] [0.000] [0.000] [0.000]
((14.0474)) | ((-0.354783)) | ((-92.6733)) | ((79.9807))
1996-2001
0.00287688 0.034204 | -0.000767582 | 0.00651281 -0.037073
((1.00000)) (51.0623) (-1722.00) (0.587444) (-3.46120)
[0.000] [0.000] [0.557] [0.001]
((11.8893)) | ((-0.266811)) | ((2.26384)) | ((-12.8864))
2002-2007
0.00252766 0.027440 | -0.000749026 | -0.064561 0.040398
((1.00000)) (85.2016) (-4358.45) (-6.56131) (4.24409)
[0.000] [0.000] [0.000] [0.000]
((10.8558)) | ((-0.296332)) | ((-25.5418)) | ((15.9824))
2008-2010
0.00251956 0.00474315 | -0.00110076 | -0.010189 0.00906658
((1.00000)) (7.67043) (-1995.25) (-1.31981) (1.09898)
[0.000] [0.000] [0.187] [0.272]
((1.88253)) | ((-0.436886)) | ((-4.04412)) | ((3.59847))
2011-2016
0.00136939 -0.027578 | -0.000929414 |  0.015608 0.014269
((1.00000)) (-43.0076) (-1589.54) (could not be | (could not be
[0.000] [0.000] estimated due | estimated due
((-20.1388)) | ((-0.678708)) | to singularity) | to singularity)
((11.3977)) | ((10.4198))
Pooae (= MCooi, ) Pob Mo 1 MRS, " Doy
1976-1986
-0.000727244 0.059197 - 0.050212 -0.110137
((1.00000)) (5.47279) (-) (3.28357) (-24.5001)
[0.000] [—] [0.001] [0.000]
((-81.3997)) (=) ((-69.0445)) | ((151.444))
1987-1989
0.00137590 0.072205 - -0.041486 -0.029343
((1.00000)) (10.3950) (-) (-5.72508) (-14.0418)
[0.000] [—] [0.000] [0.000]
((52.4786)) (=) ((-30.1521)) | ((-21.3265))
1990-1995
0.0000127868 0.00538181 | -0.000174940 | 0.251306 -0.256500
((1.00000)) (0.713461) (-133.999) (14.5952) (-25.3932)
[0.476] [0.000] [0.000] [0.000]
((420.887)) | ((-13.6813)) | ((19653.5)) | ((-20059.7))
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1996-2001

-0.00206932 -0.011166 | -0.000154421 | -0.00651281 0.015764
((1.00000)) (-16.9969) (-1722.00) (-0.587444) (1.47119)
[0.000] [0.000] [0.557] [0.141]
((5.39619)) ((0.074624)) ((3.14732)) ((-7.61814))
2002-2007
-0.00108907 0.000668484 | -0.000226009 0.064561 -0.066093
((1.00000)) (2.13163) (-4358.45) (6.56131) (-6.93748)
[0.033] [0.000] [0.000] [0.000]
((-0.613814)) | ((0.207526)) | ((-59.2811)) ((60.6874))
2008-2010
0.000531621 0.013542 -0.000246536 0.010189 -0.022954
((1.00000)) (22.3333) (-1995.25) (1.31981) (-2.78552)
[0.000] [0.000] [0.187] [0.005]
((25.4739)) | ((-0.463744)) | ((19.1667)) ((-43.1769))
2011-2016
0.000500101 0.042002 -0.000209140 | -0.015608 -0.025684
((1.00000)) (66.4695) (-1589.54) (could not be | (could not be
[0.000] [0.000] estimated due | estimated due
((83.9862)) | ((-0.418196)) | to singularity) | to singularity)
((-31.2095)) | ((-51.3586))
Pom (=MC) Proic Mo MRS, Doy
1976-1986
0.000446456 0.015235 -0.000286861 0.050212 -0.064713
((1.00000)) (1.34453) (-95.3721) (3.28357) (-16.2494)
[0.179] [0.000] [0.001] [0.000]
((34.1232)) | ((-0.642528)) | ((112.468)) ((-144.949))
1987-1989
-0.000243978 0.035433 -0.000677006 -0.041486 0.00648656E
((1.00000)) (4.88425) (-135.016) (-5.72508) (3.07148)
[0.000] [0.000] [0.000] [0.002]
((-145.230)) ((2.77487)) ((170.0412)) ((-26.5867))
1990-1995
-0.000484414 -0.030281 -0.00171621 0.251306 -0.219793
((1.00000)) (-3.87344) (-133.999) (14.5952) (-22.3280)
[0.000] [0.000] [0.000] [0.000]
((62.5114)) ((3.54286)) ((-518.783)) ((453.728))
1996-2001
-0.000248554 -0.019790 -0.00175168 | -0.00651281 0.027806
((1.00000)) (-29.8998) (-1722.00) (-0.587444) (2.59567)
[0.000] [0.000] [0.557] [0.009]
((79.6227)) ((7.04749)) ((26.2029)) ((-111.873))
2002-2007
0.000580050 -0.00653794 | -0.000901970 0.064561 -0.056541
((1.00000)) (-20.6720) (-4358.45) (6.56131) (-5.93666)
[0.000] [0.000] [0.000] [0.000]
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| ((-11.2714))

| ((-1.55499)) | ((111.303))

| ((-97.4762))

2008-2010
0.00126427 0.00713846 | -0.00150373 0.010189 -0.014560
((1.00000)) (11.6858) (-1995.25) (1.31981) (-1.76596)

[0.000] [0.000] [0.187] [0.077]
((5.64631)) | ((-1.18941)) | ((8.05951)) | ((-11.5164))

2011-2016
0.00114991 0.038613 | -0.00148962 | -0.015608 -0.020365
((1.00000)) (60.8895) (-1589.54) (could not be | (could not be

[0.000] [0.000] estimated due | estimated due
((33.5791)) ((-1.29543)) | to singularity) | to singularity)
((-13.5732)) | ((-17.7105))
P (=MCETY) pSit Mory 1S MRS, Ty,
assumed to be
Zero.

1976-1986
0.00103944 0.00826634 - -0.050212 0.042985
((1.00000)) (0.711098) (-) (-3.28357) (11.6348)

[0.477] [-] [0.001] [0.000]
((7.95266)) (=) ((-48.3068)) | ((41.3542))

1987-1989
0.00127180 -0.016578 - 0.041486 -0.023636
((1.00000)) (-2.23148) (-) (5.72508) (-11.0342)

[0.026] [-] [0.000] [0.000]
((-13.0352)) (=) ((32.6201)) | ((-18.5850))

1990-1995
0.00165545 0.047922 - -0.251306 0.205039
((1.00000)) (6.00100) (-) (-14.5952) (21.1283)

[0.000] [-] [0.000] [0.000]
((28.9481)) (=) ((-151.805)) | ((123.857))

1996-2001
0.00236394 0.045383 - 0.00651281 -0.049532
((1.00000)) (67.1005) (-) (0.587444) (-4.62605)

[0.000] [-] [0.557] [0.000]
((19.1980)) (=) ((2.75506)) | ((-20.9530))

2002-2007
0.00148370 0.022553 - -0.064561 0.043492
((1.00000)) (70.2727) (—) (-6.56131) (4.56865)

[0.000] [-] [0.000] [0.000]
((15.2005)) (=) ((-43.5136)) | ((29.3131))
2008-2010
-0.071433 0.000931737 - -0.010189 -0.062176
((1.00000)) (1.51144) (-) (-1.31981) (-7.53752)
[0.131] [-] [0.187] [0.000]
((-0.013043)) (=) ((0.142642)) | ((0.870401))
2011-2016
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0.146611 -0.028823 - 0.015608 0.159826
((1.00000)) (-45.0050) () (could not be | (could not be
[0.000] [-] estimated due | estimated due
((-0.196598)) () to singularity) | to singularity)
((0.106458)) | ((1.09014))
P (=MeRY) | R [ s [ wRsER [l
assumed to be
Zero.
1976-1986
-0.00257499 -0.050598 - -0.050212 0.098236
((1.00000)) (-4.59671) (-) (-3.28357) (22.8105)
[0.000] [-] [0.001] [0.000]
((19.6499)) (=) ((19.4999)) | ((-38.1499))
1987-1989
-0.000507920 -0.060278 - 0.041486 0.018284
((1.00000)) (-8.48329) (-) (5.72508) (8.73989)
[0.000] [-] [0.000] [0.000]
((118.677)) (=) ((-81.6789)) | ((-35.9979))
1990-1995
-0.00174601 0.103213 - -0.251306 0.146347
((1.00000)) (12.2897) (-) (-14.5952) (15.6730)
[0.000] [-] [0.000] [0.000]
((-59.1137)) (=) ((143.932)) | ((-83.8180))
1996-2001
0.00274600 0.063144 - 0.00651281 -0.066910
((1.00000)) (91.9578) (-) (0.587444) (-6.25237)
[0.000] [-] [0.557] [0.000]
((22.9947)) (=) ((2.37174)) | ((-24.3664))
2002-2007
-0.00365207 0.052016 - -0.064561 0.00889342
((1.00000)) (158.732) (-) (-6.56131) (0.934883)
[0.000] [-] [0.000] [0.350]
((-14.2427)) (=) ((17.6779)) | ((-2.43517))
2008-2010
-0.027561 0.016107 - -0.010189 -0.033478
((1.00000)) (25.8096) (-) (-1.31981) (-4.05530)
[0.000] [—] [0.187] [0.000]
((-0.584411)) (=) ((0.369707)) | ((1.21470))
2011-2016
-0.040955 -0.019989 - 0.015608 -0.036573
((1.00000)) (-30.9432) (-) (could not be | (could not be
[0.000] [-] estimated due | estimated due
((0.488087)) (=) to singularity) | to singularity)

((-0.381102))

((0.893014))

Note: 1. Tables 4.9.3 shows the estimates of the GURPs on the cost frontier, which have
a risk-adjustment effect, in each period.

354




2. The numbers in parentheses represent estimated t-values.
3. The numbers in brackets represent estimated p-values.
GURF

4. The numbers in double parentheses represent proportions with respectto p;7
5. nji; (j=S,A)areassumed to be zero because it is unrealistic that these

effects are not negligible.
6. Some t-values and p-values could not be estimated due to singularity.
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Table 4.9.4 GURPs on the Actual Cost in Each Period

PSit Psiic Tstit MRS T iy
1976-1986
0.013790 0.00143898 -0.00109482 0.025550 -0.012104
(3.88643) (1.09261) (-836.628) (3.98283) (-2.83148)
[0.000] [0.275] [0.000] [0.000] [0.005]
((1.00000)) | ((0.104352)) | ((-0.079394)) | ((1.85281)) | ((-0.877764))
1987-1989
1.39631 0.011564 -0.00121576 1.24387 0.142089
(14.5826) (38.3114) (-3416.31) (109.399) (1.53771)
[0.000] [0.000] [0.000] [0.000] [0.124]
((1.00000)) | ((0.00828200)) | ((-0.0008707)) | ((0.890828)) | ((0.101760))
1990-1995
1.00458 0.014017 -0.00102624 0.800773 0.190815
(37.0400) (167.589) (-12388.3) (297.096) (6.87662)
[0.000] [0.000] [0.000] [0.000] [0.000]
((1.00000)) | ((0.013953)) | ((-0.00102156)) | ((0.797123)) | ((0.189945))
1996-2001
0.087429 0.016265 -0.00143105 0.068116 0.00447907
(1.54260) (12.0632) (-842.213) (1.57894) (0.277400)
[0.123] [0.000] [0.000] [0.114] [0.781]
((1.00000)) | ((0.186034)) | ((-0.016368)) | ((0.779103)) | ((0.051231))
2002-2007
0.173771 0.022832 -0.00176834 0.131201 0.021506
(3.96765) (148.065) (-9072.94) (3.77500) (1.49535)
[0.000] [0.000] [0.000] [0.000] [0.135]
((1.00000)) | ((0.131390)) | ((-0.010176)) | ((0.755024)) | ((0.123763))
2008-2010
2.49247 0.015140 -0.00143558 1.71952 0.759246
(21.4436) (126.787) (-10419.3) (143.926) (7.04947)
[0.000] [0.000] [0.000] [0.000] [0.000]
((1.00000)) | ((0.00607433)) | ((-0.00057597)) | ((0.689885)) | ((0.304616))
2011-2016
1.42927 0.013077 -0.00132329 1.00577 0.411743
(22.7123) (132.860) (-10768.5) (921.732) (6.60457)
[0.000] [0.000] [0.000] [0.000] [0.000]
((1.00000)) | ((0.00914956)) | ((-0.00092585)) | ((0.703696)) | ((0.288080))
Period PIE, . M,
1976-1986 0.015006 -0.0012164
(4.22925)
[0.000]
1987-1989 1.39802 -0.0017157
(14.6005)
[0.000]
1990-1995 1.00140 0.0031811
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(36.9227)

[0.000]
1996-2001 0.084242 0.0031864
(1.48638)
[0.137]
2002-2007 0.169971 0.0037999
(3.88089)
[0.000]
2008-2010 2.49838 -0.0059095
(21.4945)
[0.000]
2011-2016 1.42738 0.0018831
(22.6824)
[0.000]
Pt Plie Ny MRS;" @i
1976-1986
0.023466 0.00739768 | -0.000851424 | 0.025550 | -0.00863006
(4.90559) (5.58680) (-836.628) (3.98283) (-1.66284)
[0.000] [0.000] [0.000] [0.000] [0.096]
((1.00000)) | ((0.315253)) | ((-0.036284)) | ((1.08880)) | ((-0.367771))
1987-1989
1.74780 0.016878 -0.000682782 1.24387 0.487732
(27.6499) (55.6299) (-3416.31) (109.399) (8.54011)
[0.000] [0.000] [0.000] [0.000] [0.000]
((1.00000)) | ((0.00965689)) | ((-0.0003907)) | ((0.711679)) | ((0.279055))
1990-1995
1.05637 0.015238 -0.000941340 | 0.800773 0.241299
(33.2186) (181.966) (-12388.3) (297.096) (7.28518)
[0.000] [0.000] [0.000] [0.000] [0.000]
((1.00000)) | ((0.014425)) | ((-0.00089111)) | ((0.758043)) | ((0.228423))
1996-2001
0.094124 0.022976 -0.000760111 0.068116 0.00379156
(1.60229) (16.9409) (-842.213) (1.57894) (0.207342)
[0.109] [0.000] [0.000] [0.114] [0.836]
((1.00000)) | ((0.244107)) | ((-0.00807565)) | ((0.723686)) | ((0.040283))
2002-2007
0.167888 0.025532 -0.000748007 0.131201 0.011903
(3.88370) (165.256) (-9072.94) (3.77500) (0.950435)
[0.000] [0.000] [0.000] [0.000] [0.342]
((1.00000)) | ((0.152077)) | ((-0.00445541)) | ((0.781482)) | ((0.070896))
2008-2010
237112 0.019376 -0.00111382 1.71952 0.633337
(21.6213) (161.707) (-10419.3) (143.926) (6.07177)
[0.000] [0.000] [0.000] [0.000] [0.000]
((1.00000)) | ((0.00817157)) | ((-0.00046974)) | ((0.725193)) | ((0.267105))
2011-2016
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1.33537 0.012787 -0.000966220 1.00577 0.317783
(26.3200) (129.948) (-10768.5) (921.732) (6.34010)
[0.000] [0.000] [0.000] [0.000] [0.000]
((1.00000)) | ((0.00957559)) | ((-0.00072356)) | ((0.753175)) | ((0.237973))
Period PIE, MC2?,
1976-1986 0.017691 0.0057751
(3.69829)
[0.000]
1987-1989 1.73987 0.0079299
(27.5244)
[0.000]
1990-1995 1.04990 0.0064700
(33.0151)
[0.000]
1996-2001 0.087199 0.0069249
(1.48440)
[0.138]
2002-2007 0.162718 0.0051700
(3.76410)
[0.000]
2008-2010 2.36560 0.0055141
(21.5710)
[0.000]
2011-2016 1.33282 0.0025515
(26.2697)
[0.000]
PSors 3o oo, MRSTE | o,
1976-1986
-0.00502082 0.051693 - -0.025550 -0.031164
(-0.994249) (41.2388) (-) (-3.98283) (-6.51510)
[0.320] [0.000] [-1] [0.000] [0.000]
((1.00000)) ((-10.2957)) (=) ((5.08874)) ((6.20699))
1987-1989
-0.088903 0.030969 - -1.24387 1.12400
(-0.171087) (107.013) (-) (-109.399) (2.17485)
[0.864] [0.000] [-1] [0.000] [0.030]
((1.00000)) | ((-0.348350)) (=) ((13.9913)) | ((-12.6430))
1990-1995
-0.816947 0.027300 -0.000171169 -0.800773 -0.043302
(-15.5630) (339.949) (-12388.3) (-297.096) (-0.810568)
[0.000] [0.000] [0.000] [0.000] [0.418]
((1.00000)) | ((-0.033417)) | ((0.000209523)) | ((0.980202)) | ((0.053005))
1996-2001
-0.079087 -0.000162735 | -0.000152918 -0.068116 -0.010655
(-1.54746) (-0.122434) (-842.213) (-1.57894) (-0.973921)
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[0.122] [0.903] [0.000] [0.114] [0.330]
((1.00000)) | ((0.00205768)) | ((0.00193354)) | ((0.861281)) | ((0.134728))
2002-2007
-0.152038 0.00253814 -0.000225702 -0.131201 -0.023150
(-3.78226) (16.7639) (-9072.94) (-3.77500) (-3.10099)
[0.000] [0.000] [0.000] [0.000] [0.002]
((1.00000)) ((-0.016694)) | ((0.00148450)) | ((0.862947)) | ((0.152262))
2008-2010
-2.33836 -0.000873251 -0.000249460 -1.71952 -0.617720
(-67.7141) (-7.39768) (-10419.3) (-143.926) (could not be
[0.000] [0.000] [0.000] [0.000] estimated due
((1.00000)) | ((0.000373446)) | ((0.000106681)) | ((0.735352)) | to singularity)
((0.264168))
2011-2016
-1.33419 0.00220802 -0.000217423 -1.00577 -0.330415
(could not be (22.7611) (-10768.5) (-921.732) (could not be
estimated due [0.000] [0.000] [0.000] estimated due
to singularity) | ((-0.00165495)) | ((0.000162962)) | ((0.753840)) | to singularity)
((1.00000)) ((0.247652))
Period PIE,; oo, MC2Y.
1976-1986 -0.00346650 -0.0015543
(-0.686455)
[0.492]
1987-1989 -0.094654 0.0057511
(-0.182154)
[0.855]
1990-1995 -0.819557 0.0026097
(-15.6127)
[0.000]
1996-2001 -0.074774 -0.0043124
(-1.46308)
[0.143]
2002-2007 -0.149762 -0.0022767
(-3.72562)
[0.000]
2008-2010 -2.34014 0.0017839
(-67.7658)
[0.000]
2011-2016 -1.33645 0.0022582
(could not be estimated due to
singularity)
Proic Prois Mo MRS Drp
1976-1986
-0.010273 0.00741323 -0.000288928 -0.025550 0.00815264
(-2.00329) (5.67441) (-836.628) (-3.98283) (1.42800)
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[0.045] [0.000] [0.000] [0.000] [0.153]
((1.00000)) | ((-0.721644)) | ((0.028126)) | ((2.48714)) | ((-0.793622))
1987-1989
-1.64182 -0.00740360 | -0.000706471 -1.24387 -0.389836
(-5.38949) (-24.6269) (-3416.31) (-109.399) (-1.28755)
[0.000] [0.000] [0.000] [0.000] [0.198]
((1.00000)) | ((0.00450939)) | ((0.000430298)) | ((0.757619)) | ((0.237442))
1990-1995
-0.997574 -0.00759464 | -0.00167922 -0.800773 -0.187527
(-5.23734) (-91.3670) (-12388.3) (-297.096) | (-0.983508)
[0.000] [0.000] [0.000] [0.000] [0.325]
((1.00000)) | ((0.00761311)) | ((0.00168330)) | ((0.802720)) | ((0.187983))
1996-2001
-0.080966 -0.00870282 | -0.00173463 -0.068116 | -0.00241239
(-1.40138) (-6.49799) (-842.213) (-1.57894) | (-0.110473)
[0.161] [0.000] [0.000] [0.114] [0.912]
((1.00000)) | ((0.107487)) | ((0.021424)) | ((0.841293)) | ((0.029795))
2002-2007
-0.154299 -0.00465849 | -0.000900744 | -0.131201 -0.017539
(-2.95708) (-30.6081) (-9072.94) (-3.77500) | (-0.563850)
[0.003] [0.000] [0.000] [0.000] [0.573]
((1.00000)) | ((0.030191)) | ((0.00583766)) | ((0.850305)) | ((0.113666))
2008-2010
-2.46233 -0.00735321 | -0.00152157 -1.71952 -0.733936
(-5.21172) (-61.9657) (-10419.3) (-143.926) (-1.55918)
[0.000] [0.000] [0.000] [0.000] [0.119]
((1.00000)) | ((0.00298628)) | ((0.000617939)) | ((0.698330)) | ((0.298066))
2011-2016
-1.35063 -0.00131488 | -0.00154861 -1.00577 -0.341998
(-4.93275) (-13.5087) (-10768.5) (-921.732) (-1.24937)
[0.000] [0.000] [0.000] [0.000] [0.212]
((1.00000)) | ((0.000973528)) | ((0.00114659)) | ((0.744666)) | ((0.253214))
Period PIE; 1o, MCri
1976-1986 -0.014303 0.0040303
(-2.78924)
[0.005]
1987-1989 -1.64249 0.00066843
(-5.39168)
[0.000]
1990-1995 -0.997211 -0.00036298
(-5.23543)
[0.000]
1996-2001 -0.081947 0.00098115
(-1.41837)
[0.156]
2002-2007 -0.159302 0.0050031
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(-3.05296)

[0.002]
2008-2010 -2.46862 0.0062928
(-5.22504)
[0.000]
2011-2016 -1.35590 0.0052674
(-4.95199)
[0.000]
PSit Psit Msre IS MRSt Do
assumed to be
ZEro.
1976-1986
0.024087 0.016257 - 0.025550 -0.017719
(1.27936) (12.1801) (-) (3.98283) (-2.86279)
[0.201] [0.000] [-] [0.000] [0.004]
((1.00000)) ((0.674923)) (=) ((1.06071)) | ((-0.735635))
1987-1989
2.07930 0.027079 - 1.24387 0.808354
(1.15194) (88.3806) (-) (109.399) (71.0809)
[0.249] [0.000] [-] [0.000] [0.000]
((1.00000)) ((0.013023)) (=) ((0.598215)) | ((0.388762))
1990-1995
1.25447 0.024855 - 0.800773 0.428841
(1.10824) (294.088) (-) (297.096) (160.536)
[0.268] [0.000] [-1] [0.000] [0.000]
((1.00000)) ((0.019813)) (=) ((0.638336)) | ((0.341851))
1996-2001
0.099548 0.034046 - 0.068116 -0.00261374
(1.08747) (24.8621) (-) (1.57894) (-0.062388)
[0.277] [0.000] [-] [0.114] [0.950]
((1.00000)) ((0.342006)) (=) ((0.684250)) | ((-0.026256))
2002-2007
0.159647 0.020652 - 0.131201 0.00779404
(11.8804) (134.136) (-) (3.77500) (0.224967)
[0.000] [0.000] [-1] [0.000] [0.822]
((1.00000)) ((0.129359)) (=) ((0.821821)) | ((0.048820))
2008-2010
2.31679 0.015519 - 1.71952 0.581756
(10.7785) (129.922) (-) (143.926) (48.3358)
[0.000] [0.000] [-1] [0.000] [0.000]
((1.00000)) | ((0.00669854)) (=) ((0.742197)) | ((0.251104))
2011-2016
1.61996 0.011492 - 1.00577 0.602697
(15.2360) (116.931) (-) (921.732) (576.590)
[0.000] [0.000] [-] [0.000] [0.000]
((1.00000)) | ((0.00709405)) (=) ((0.620861)) | ((0.372045))




Period PIE,, MCSD|A:/
1976-1986 0.022346 0.0017414
(1.18686)
[0.235]
1987-1989 2.07686 0.0024480
(1.15058)
[0.250]
1990-1995 1.25141 0.0030635
(1.10553)
[0.269]
1996-2001 0.094304 0.0052446
(1.03018)
[0.303]
2002-2007 0.157177 0.0024703
(11.6966)
[0.000]
2008-2010 2.41955 -0.10276
(11.2565)
[0.000]
2011-2016 1.41129 0.20867
(13.2735)
[0.000]
Pait Pait Maie 1S MRS @i
assumed to be
Zero.
1976-1986
0.011205 -0.043032 - 0.025550 0.028687
(66.9558) (-34.0482) (-) (3.98283) (4.63108)
[0.000] [0.000] [-1] [0.000] [0.000]
((1.00000)) ((-3.84046)) (=) ((2.28022)) ((2.56024))
1987-1989
1.63251 -0.018523 - 1.24387 0.407159
(169.593) (-63.2105) (-) (109.399) (35.8035)
[0.000] [0.000] [-1] [0.000] [0.000]
((1.00000)) | ((-0.011347)) (&) ((0.761939)) | ((0.249407))
1990-1995
1.05589 0.078954 - 0.800773 0.176158
(171.250) (888.296) (—) (297.096) (65.9736)
[0.000] [0.000] [-] [0.000] [0.000]
((1.00000)) ((0.074775)) ((-)) ((0.758390)) | ((0.166834))
1996-2001
0.090197 0.051634 - 0.068116 -0.029553
(183.829) (37.1391) (-) (1.57894) (-0.705714)
[0.000] [0.000] [-] [0.114] [0.480]
((1.00000)) ((0.572454)) (=) ((0.755189)) | ((-0.327644))
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2002-2007
0.167448 0.050074 - 0.131201 -0.013827
(159.958) (318.531) (-) (3.77500) (-0.399135)
[0.000] [0.000] [] [0.000] [0.690]
((1.00000)) ((0.299043)) (=) ((0.783533)) | ((-0.082576))
2008-2010
2.36645 0.030874 - 1.71952 0.616058
(137.878) (255.320) (=) (143.926) (51.1812)
[0.000] [0.000] [] [0.000] [0.000]
((1.00000)) ((0.013047)) (=) ((0.726623)) | ((0.260330))
2011-2016
1.36634 0.020676 - 1.00577 0.339891
(139.536) (208.565) () (921.732) (325.282)
[0.000] [0.000] [-] [0.000] [0.000]
((1.00000)) ((0.015132)) (=) ((0.736107)) | ((0.248761))
Period PIE, MC2
1976-1986 0.017757 -0.0065525
(106.111)
[0.000]
1987-1989 1.63318 -0.00067240
(169.662)
[0.000]
1990-1995 1.06364 -0.0077589
(172.508)
[0.000]
1996-2001 0.081580 0.0086176
(166.265)
[0.000]
2002-2007 0.156487 0.010961
(149.488)
[0.000]
2008-2010 2.38301 -0.016563
(138.843)
[0.000]
2011-2016 1.40660 -0.040260
(143.648)
[0.000]

Note: 1. Tables 4.9.4 shows the estimates of the GURPs on the actual cost, which have a
risk-adjustment effect, in each period.
2. The numbers in parentheses represent estimated t-values.
3. The numbers in brackets represent estimated p-values.

4. The numbers in double parentheses represent proportions with respectto  p

it
5. 1 (j=S,A)areassumed to be zero because it is unrealistic that these

effects are not negligible.
6. Some t-values and p-values could not be estimated due to singularity.

363



Table 4.10.1 EGLIs on the Cost Frontier and the Actual Cost for the Entire Period

Short-Term Loans

Long-Term Loans

Time Deposits

(=SL) (=LL) (jI=TD)
EGLI ,F. . 0.761170 0.623621 0.948449
(1.84200) (2.11496) (20.5203)
[0.065] [0.034] [0.000]
((1.00000)) ((1.00000)) ((1.00000))
—77,B.PtF / pJSLIJ?F 0.393950 0.128210 0.184343
((0.517558)) ((0.205590)) ((0.194363))
MRSeB,PtF”/ pjsﬁ’?F 21.6608 9.77417 -11.3662
B ((28.4572)) ((15.6733)) ((-11.9840))
JB.PtF / pJSLI’?F -21.2936 -9.27875 12.1303
((-27.9748)) ((-14.8788)) ((12.7896))
EGLIA i 0.938120 0.689900 0.871335
(1569.56) (291.499) (1199.49)
[0.000] [0.000] [0.000]
((1.00000)) ((2.00000)) ((1.00000))
PIEj,i,t/ piieA 13.7690 11.4438 -
((14.6772)) ((16.5876))
—77,B.Pf\ / pJSlIJ?A 0.087429 0.049655 B
((0.0931960)) ((0.0719742))
— MRS / pf‘iJ?A -32.6587 -25.7177 B
B ((-34.8129)) ((-37.2774))
JBIPf / pJSLIJf*A 19.7404 14,9141 B
((21.0425)) ((21.6178))
PIEJIt B B -8.17623
Do, 1" /(1 +r ) ((-9.38357))
_,ﬁf’f B B 0.047159
Doy I /(l+ ; ) ((0.0541227))
—MRSeBIPtA” B B 19.7545
P, 1 /(1+ . ) ((22.6715))
wf’:’f B B -11.9690
P T /(1+ . ) ((-13.7364))
h., / B B 1.21482
((1.39421))

Note: 1. Table 4.10.1 shows the estimates of the EGLIs on the cost frontier and the actual

cost for the entire period.

2. The numbers in parentheses represent estimated t-values.

3. The numbers in brackets represent estimated p-values.

4. The numbers in double parentheses represent proportions with respect to
or EGLIY

EGLIT

jiit

it




Table 4.10.2 EGLIs of the Long-Term Loans on the Actual Cost in Each Period

Period EGLI P MC
1976-2016 0.689900 0.018329 0.0056840
(291.499) (131.025)
[0.000] [0.000]
((1.00000))
1976-1986 0.219335 0.00739768 0.0057751
(1.56966) (5.58680)
[0.116] [0.000]
((1.00000))
1987-1989 0.530174 0.016878 0.0079299
(62.7755) (55.6299)
[0.000] [0.000]
((1.00000))
1990-1995 0.575398 0.015238 0.0064700
(246.590) (181.966)
[0.000] [0.000]
((1.00000))
1996-2001 0.69861 0.022976 0.0069249
(39.2675) (16.9409)
[0.000] [0.000]
((1.00000))
2002-2007 0.797507 0.025532 0.0051700
(650.850) (165.256)
[0.000] [0.000]
((1.00000))
2008-2010 0.715411 0.019376 0.0055141
(406.507) (161.707)
[0.000] [0.000]
((1.00000))
2011-2016 0.800463 0.012787 0.0025515
(521.297) (129.948)
[0.000] [0.000]
((1.00000))
Period | PIE, , /P | —niih/picie | =MRSZ/pi | —aiih/ pive
1976-2016 |  11.4438 0.049655 -25.7177 14.9141
((16.5876)) | ((0.0719742)) |  ((-37.2774)) ((21.6178))
1976-1986 |  2.39139 0.115093 -3.45374 1.16659
((10.9029)) | ((0.524736)) | ((-15.7464)) ((5.31876))
1987-1989 |  103.083 0.040453 -73.6965 -28.8970
((194.432)) | ((0.0763014)) | ((-139.004)) | ((-54.5047))
1990-1995 |  68.9014 0.061777 -52.5521 -15.8357
((119.746)) | ((0.107364)) | ((-91.3317)) | ((-27.5213))
1996-2001 |  3.79518 0.033082 -2.96463 -0.165021
((5.43247)) | ((0.0473540)) |  ((-4.24361)) | ((-0.236213))
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2002-2007 6.3731 0.029297 -5.13873 -0.466188
((7.99128)) | ((0.0367357)) |  ((-6.44349)) ((-0.584557))

2008-2010 122.001 0.057485 -88.7459 -32.6871
((170.659)) | ((0.0803524)) |  ((-124.049)) ((-45.6900))

2011-2016 104.233 0.075563 -78.6557 -24.8521
((130.216)) | ((0.0943991)) |  ((-98.2628)) ((-31.0472))

Note: 1. Table 4.10.2 shows the estimates of the EGLIs of the long-term loans on the

actual cost in each period.
2. The numbers in parentheses represent estimated t-values.
3. The numbers in brackets represent estimated p-values.
4. The numbers in double parentheses represent proportions with respect to

EGLISLM.
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Table 4.11.1 Tests of the Efficient Structure Hypothesis

Financial Good a9, t/aEFi?&
Estimate t-statistic p-value
Short-Term Loans -4.77017 -0.568399 0.570
(j=SL)
Long-Term Loans -0.320886 -1.82756 0.068
(=LL)
Securities (j=S) 1.22273 1.21341 0.225
Cash (j=C) 0.304329 0.822100 0.411
Amount Due from 2 40958 0.493530 0.622
Banks and Call
Loans (j=CL)
Other Financial 0.738585 2.94020 0.003
Assets (j=A)
Total Financial -0.415839 -0.040699 0.968
Assets

Note: Table 4.11.1 shows the estimates of Eq. (4.11.1) over the entire period.
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Table 4.11.2 Tests of the Quiet-Life Hypothesis

Period OEF JoHI
Estimate t-statistic p-value
1976-2016 -0.078631 -2.25797 0.024
1976-1986 -0.178414 -1.72318 0.085
1987-1989 -0.064770 -2.26680 0.023
1990-1995 -0.059613 -2.33101 0.020
1996-2001 -0.054850 -2.37207 0.018
2002-2007 -0.091973 -2.03499 0.042
2008-2010 -0.073649 -2.44896 0.014
2011-2016 -0.135264 -1.77840 0.075
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Table 4.12.1 Quiet-Life Hypothesis and the EGLI on the Cost Frontier

Homma (2018, Propositions 13 and 14, Estimate
pp. 81-82)
P 0.00702861
LL,it
MCE (= pETT ) 0.00264542
e g,
MCY, 0.0056840
Pt 0.00105096
oHI
MH, ;. (Eg.(4.12.1)) 0.00137672
MCPF"  ppSUre 8.74960
ST

(A3): piie  MCET, MCIY >0

(A%): o i S s g,
Lt-1 pLL,i,t Lt-1

Note: Table 4.12.1 shows the relation between the quiet-life hypothesis and the EGLI on
the cost frontier.
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Table 4.13.1 Intertemporal Reqular Linkage of Single-Period Dynamic Cost

Efficiencies
T (t:1977) aEFi,[t)—l+2T / aEFi,Itj—l (AO) aEFi,ItD—2+2T / aEFi,ltD—3+2T
T=1 -4.29201x10°® B
T=2 3.20682x107" 1.64909 %10~
T=3 -2.20974 x107% 8.04109x10°®
T=4 1.50636 x107*° 9.35874x10°®
T=5 -5.04673x10™ 3.90337x10°®
T=6 1.87914x10™* 1.07441x1077
T=7 -1.06036x10™ 1.48935x10~"
T=8 5.91678x10™ 1.00870x10~"
T=9 -3.32560 x10°% 1.20761x10°"
T=10 2.85999x10" 1.54222 %10~
T=11 -1.19826x10°% 1.12841x10~7
T=12 1.20628 x10°% 5.30645x10”"
T=13 -5.67902x10™% 2.33954 %10~
T=14 0.00000 5.68929x107°
T=15 -0.00000 9.02005x10°®
T=16 0.00000 5.93909x10°®
T=17 -0.00000 2.35155x10°"
T=18 0.00000 3.39908 %10~
T=19 -0.00000 1.75244 %1077
T=20 0.00000 9.01049x10°®
k (t=1977) (B1) (B2)
Oiiit-242k qm,i,t—2+2k Oy 212k 0 EFi,?—lJer
OEF; 5, OHIL oo
k=1 150449.16915 | 406921.49106 -0.753842 -0.173807
k=2 187555.71428 | 472013.34710 -0.891348 -0.299322
k=3 215737.27698 | 540769.81055 -0.970881 -0.274311
k=4 230276.71632 | 587019.92278 -1.09804 -0.240719
k =5 297254.73748 | 734452.83914 -1.68997 -0.087686
k =6 429847.01700 | 979630.40895 -3.19773 -0.064846
k=7 603707.43075 | 1260743.23938 -4.95467 -0.076624
k =8 720080.24562 | 1389264.31390 -5.01264 -0.065206
k=9 808181.73827 | 1497951.51814 -7.03849 -0.055520
k=10 867891.80650 | 1499750.77556 -11.3254 -0.053990
k=11 881363.02666 | 1478001.01176 -10.5415 -0.045175
k=12 937761.63571 | 1461628.89460 -18.5025 -0.056370
k=13 853747.96303 | 1287292.32902 -4.49850 -0.087903
k =14 800818.36460 | 1088023.19883 -5.24855 -0.092258
k =15 873859.01041 | 1152981.90620 -4.51795 -0.105097
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k=16 1035012.48199 | 1339923.13449 -4.53428 -0.074841
k=17 1257422.89555 | 1544309.85778 -14.8893 -0.077919
k=18 1423713.17088 | 1692288.72432 -7.18147 -0.100336
k=19 1747227.73910 | 2049089.20519 -4.58729 -0.151774
k =20 1934024.56863 | 2240826.90196 -3.09432 -0.206258
Period EFi,ItD Period EFi,ItD
1977 0.29388 1997 0.30486
1978 0.29389 1998 0.30589
1979 0.29348 1999 0.30982
1980 0.29474 2000 0.31393
1981 0.29612 2001 0.31529
1982 0.29696 2002 0.31566
1983 0.29910 2003 0.32008
1984 0.29973 2004 0.32236
1985 0.30232 2005 0.32463
1986 0.30389 2006 0.32369
1987 0.30395 2007 0.32253
1988 0.30446 2008 0.32480
1989 0.30511 2009 0.32456
1990 0.30565 2010 0.32784
1991 0.30476 2011 0.32779
1992 0.30587 2012 0.32917
1993 0.30721 2013 0.32846
1994 0.30612 2014 0.33030
1995 0.30538 2015 0.33503
1996 0.30355 2016 0.33663

Note: 1. Table 4.13.1 shows the intertemporal regular linkage of single-period dynamic
cost efficiencies.

2. The details of ] ;, ., are as follows:

2
Uit 2eok = Zi(qLL’i’t_ZJer) ~(l+ quLLk—HQkJ - Z[qLL,h,t—th '—quL'h’t_2+2k]

Zk qLL,k,t—2+2k ki quL it—-2+2k h=i quL it-2+2k

2
NAOii2s p s
= z'( LLit2 2k) -(1+ZIOLL,S s j Z — quLht 2+2k

Zk qLL,k,t—2+2k s h=i
where p,, . isthe conjectural derivative of Iong-term loans in period s, and N

is the number of banks.
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Table 4.13.2 Intertemporal Reqular Linkage of Single-Period Optimal Financial Goods

00y, i ti2r oq LL,it-1+2T
T (t_1977) aclLL,i,t (EO) a LL,it—2+2T

T=1 -5.07491x10°® 1.34829 %107

T=2 4.13010x107" 0.77434x10°®

T=3 -3.21869x10% 8.81016x10°®

T=4 3.37696 x10¥ 8.82824x10°®

T=5 -2.14078 %107 1.36267 %10~

T=6 1.23508x10* 1.72106 %107

T=7 -7.05083 x10™" 1.02443x10°"

T=8 5.52439x10® 1.50230x10~7

T=9 -4,.99623x10°% 1.76289 %10~

T=10 3.99932 x107" 1.86321x1077

T=11 -2.94104x10°" 4.78877x107"

T=12 7.19837x107% 1.42015x10°"

T=13 -3.95396 x10™* 7.21725%10°®

T=14 0.00000 7.95955x10°®

T=15 -0.00000 6.81849x107®

T=16 0.00000 1.42289 %10~

T=17 -0.00000 3.00527 x10~7

T=18 0.00000 1.66600 x10~"

T=19 -0.00000 8.12967 x10°®

T=20 B 6.52357x10°®

k (t=1977) (B1) (D2)

Oiiit-242k qm,i,t—2+2k Otz 0 EFi,?—lJer
Gl= Y OHIL oo
k=1 150449.16915 | 406921.49106 -0.891348 -0.173807
k=2 187555.71428 | 472013.34710 -0.970881 -0.299322
k=3 215737.27698 | 540769.81055 -1.09804 -0.274311
k=4 230276.71632 | 587019.92278 -1.68997 -0.240719
k =5 297254.73748 | 734452.83914 -3.19773 -0.087686
k =6 429847.01700 | 979630.40895 -4.95467 -0.064846
k=7 603707.43075 | 1260743.23938 -5.01264 -0.076624
k=8 720080.24562 | 1389264.31390 -7.03849 -0.065206
k =9 808181.73827 | 1497951.51814 -11.3254 -0.055520
k=10 867891.80650 | 1499750.77556 -10.5415 -0.053990
k=11 881363.02666 | 1478001.01176 -18.5025 -0.045175
k=12 937761.63571 | 1461628.89460 -4.49850 -0.056370
k=13 853747.96303 | 1287292.32902 -5.24855 -0.087903
k =14 800818.36460 | 1088023.19883 -4.51795 -0.092258
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k=15 873859.01041 | 1152981.90620 -4.53428 -0.105097
k=16 1035012.48199 | 1339923.13449 -14.8893 -0.074841
k=17 1257422.89555 | 1544309.85778 -7.18147 -0.077919
k=18 1423713.17088 | 1692288.72432 -4.58729 -0.100336
k=19 1747227.73910 | 2049089.20519 -3.09432 -0.151774
k =20 1934024.56863 | 2240826.90196 ~ -0.206258
Period Oivi Period ot
1977 150449.1692 1997 881363.0267
1978 183067.8722 1998 946679.9006
1979 187555.7143 1999 937761.6357
1980 184941.2798 2000 948275.6975
1981 215737.2770 2001 853747.9630
1982 211075.9673 2002 826697.3125
1983 230276.7163 2003 800818.3646
1984 274638.8021 2004 832042.5517
1985 297254.7375 2005 873859.0104
1986 359064.4422 2006 932373.2201
1987 429847.0170 2007 1035012.482
1988 510170.6712 2008 1121730.667
1989 603707.4308 2009 1257422.896
1990 661648.3906 2010 1302203.537
1991 720080.2456 2011 1423713.171
1992 771472.3449 2012 1567524.288
1993 808181.7383 2013 1747227.739
1994 821645.3461 2014 1829578.720
1995 867891.8065 2015 1934024.569
1996 852470.3526 2016 2039485.737

Note: 1. Table 4.13.2 shows the intertemporal regular linkage of single-period optimal
financial goods.

2. For details of q\;,,,,, see the second note in Table 4.13.1.
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Table 4.13.3 Intertemporal Reqular Linkage of Single-Period Herfindahl Indices

6HI L,t+2T aHI L,t-1+2T
T (t=1977) A, (HO) e

T=1 -4.33853x10°® 1.16545x10°"

T=2 3.26215x107" 0.83116x10°°

T=3 -2.53410x107% 9.37908x10°®

T=4 2.33070x107% 8.03138x10°°

T=5 -1.17350x10°% 1.29634 %10~

T=6 5.60397 x10™* 1.58211x107"

T=7 -3.67455x10™" 1.20488 %10’

T=8 2.42564x10® 1.35054x10~7

T=9 -2.14515x10°% 1.67684 %1077

T=10 1.07413x107" 1.18054 x10~"

T=11 -8.66573x107% 4.84653x107"

T=12 2.61623x107% 1.57834 %107

T=13 -1.44831x10™ 6.18101x10°®

T=14 0.00000 8.92725x10°®

T=15 -0.00000 6.48324 %107

T=16 0.00000 254434 %107

T=17 -0.00000 3.12850 %1077

T=18 0.00000 1.52739x10°"

T=19 -0.00000 7.63002x10°®

T=20 B 5.68909x10°®

k (t=1977) (F1) (D2)

Ouiiteox qm,i,t+2k Otz aEFi,[t)71+2k
Gl= Y OHIL oo
k=1 187555.71428 | 472013.34710 -0.891348 -0.173807
k=2 215737.27698 | 540769.81055 -0.970881 -0.299322
k=3 230276.71632 | 587019.92278 -1.09804 -0.274311
k=4 297254.73748 | 734452.83914 -1.68997 -0.240719
k =5 429847.01700 | 979630.40895 -3.19773 -0.087686
k =6 603707.43075 | 1260743.23938 -4.95467 -0.064846
k=7 720080.24562 | 1389264.31390 -5.01264 -0.076624
k=8 808181.73827 | 1497951.51814 -7.03849 -0.065206
k =9 867891.80650 | 1499750.77556 -11.3254 -0.055520
k =10 881363.02666 | 1478001.01176 -10.5415 -0.053990
k=11 937761.63571 | 1461628.89460 -18.5025 -0.045175
k=12 853747.96303 | 1287292.32902 -4.49850 -0.056370
k=13 800818.36460 | 1088023.19883 -5.24855 -0.087903
k =14 873859.01041 | 1152981.90620 -4.51795 -0.092258
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k=15 1035012.48199 | 1339923.13449 -4.53428 -0.105097
k=16 1257422.89555 | 1544309.85778 -14.8893 -0.074841
k=17 1423713.17088 | 1692288.72432 -7.18147 -0.077919
k=18 1747227.73910 | 2049089.20519 -4.58729 -0.100336
k=19 1934024.56863 | 2240826.90196 -3.09432 -0.151774
k=20 - - - -0.206258
Period HI, Period HI |,
1977 0.51571 1997 0.53127
1978 0.51418 1998 0.53261
1979 0.51260 1999 0.54260
1980 0.51353 2000 0.54874
1981 0.51421 2001 0.55609
1982 0.51392 2002 0.55803
1983 0.51756 2003 0.57961
1984 0.52566 2004 0.59632
1985 0.52448 2005 0.57593
1986 0.5295 2006 0.58027
1987 0.52875 2007 0.57267
1988 0.53034 2008 0.58143
1989 0.53135 2009 0.58455
1990 0.52581 2010 0.59294
1991 0.52731 2011 0.58510
1992 0.53073 2012 0.58307
1993 0.52567 2013 0.58682
1994 0.51994 2014 0.58614
1995 0.52349 2015 0.59562
1996 0.52190 2016 0.57911
Note: 1. Table 4.13.3 shows the intertemporal regular linkage of single-period Herfindahl
indices.
2. o issimilarto oY, ., For details of q; ., see the second note
in Table 4.13.1.
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Table 4.13.4 Intertemporal Reqular Linkage of Single-Period EGL Is on the Cost

Frontier
aEGLI LFL,i,t+2T aEGLI IF_:L,i,t—1+2T
! GEGLIL,,, GEGLIL, .
T=1 (t=1977) -2.81389x10°° -
T=2 2.82182x107* 1.75233x10°°
T=1 (t=1989) -3.67026 x10°® 3.65141 %10~
T=2 6.33858 x107* 2.22625x10°°
T=3 -3.60594 x10 % 2.59835x10°°
T=4 2.37083x107% 6.18718x10°®
T=5 -5.68077 x107 5.60645x107°
T=6 415950 x10™* 6.64354x10°®
T=1 (t=2005) -6.86082x10°° 1.17794 %107
T=2 1.42263x107 6.69719x10°®
T (SA1)
aEGLI LFL,i,t aEGLI LFL,i,t+2T aEGLI LFL,i,t—2+2T 6EGLI LFL,i,t—l+2T
aEFI ,ItD—l aEFi,ItD—HZT aEI:i,ItD—:’,+2T aEFi,ItD—2+2T
t=1977 -0.430504 - - -
T=1 - -28.2243 -0.430504 -0.827618
T=2 - -3.78819 -28.2243 -2.99914
t=1989 -0.252031 - - -
T=1 - -0.163929 -0.252031 -0.617899
T=2 - -50.7365 -0.163929 -3.61799
T=3 - -0.513526 -50.7365 -1.09167
T=4 - -0.392600 -0.513526 -0.206019
T=5 - -2.24528 -0.392600 -0.195061
T=6 - -1.63308 -2.24528 -0.281103
t=2005 -0.113262 - - -
T=1 - -0.134693 -0.113262 -0.147910
T=2 - -0.771044 -0.134693 -0.151886
Period EGLI LFLM Period EGLI LFLM
1977 0.811265 1997 0.916377
1978 0.832765 1998 0.943484
1979 -0.64221 1999 -
1980 0.338125 2000 0.930527
1981 0.394288 2001 0.765832
1982 - 2002 0.699734
1983 0.284905 2003 -
1984 - 2004 -
1985 - 2005 0.969358
1986 - 2006 0.972632
1987 - 2007 0.970397
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1988 B 2008 -
1989 0.912851 2009 0.842594
1990 0.821292 2010 0.859408
1991 0.947061 2011 B
1992 0.783136 2012 B
1993 0.950286 2013 -
1994 0.958187 2014 B
1995 0.908508 2015 -
1996 0.957912 2016 0.942315

Note: 1. Table 4.13.4 shows the intertemporal regular linkage of single-period EGLIs on
the cost frontier.
2. The EGLIs on the cost frontier in some periods are not shown because the SURPs
on the cost frontier are negative.
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Table 6.1 Estimation Results for the Modified Equation for Homma (2012, Eq.
(6.2.3.1.6a) for j=SL; p.86)

Parameter Estimate t-statistic p-value
BE . (1976-1986) |  -0.00223352 -4.41397 0.000
B, (1987-1989) -0.00246922 -5.00475 0.000
B . (1990-1995) -0.00187898 -3.84610 0.000
B, (1996-2001) -0.00235895 -4.68181 0.000
B . (2002-2007) -0.00232455 -4.39989 0.000
B . (2008-2010) -0.00196843 -3.65124 0.000
B . (2011-2016) -0.00203843 -3.75347 0.000

o -0.00165671 -0.787563 0.431
SL.E
Yen -0.000379026 -0.315101 0.753
7e . 0.400055 90.9401 0.000
Ysi2 -0.108788 -38.3281 0.000
Y 0.817965 47.9001 0.000
Ye 4 0.340257 7.09057 0.000
re s 0.00221822 4.90803 0.000
78 o -0.00623863 -3.40569 0.001
7e . -0.013473 -2.30083 0.021
7S 0.000307511 0.044394 0.965
re 0.000780025 0.696137 0.486
R -0.00389243 -2.12092 0.034
VsL10
The coefficients of the individual bank dummy variables are omitted due to space
restrictions.
R-squared 0.962141
Number of 4678
Observations

Note: 1. Tables 6.1 to 6.3 show the results for the simultaneous estimation of the modified
equations that add the Herfindahl index of each financial good in the previous
period and the static cost unneutral efficiency in the previous period to the
independent variables in Homma (2012, Egs. (6.2.3.1.6a) and (6.2.3.2.3); pp. 86-
87). Table 6.1 shows the estimates of the parameters in the modified equation for
Homma (2012, Eq. (6.2.3.1.6a) for j=SL; p.86).

2. This modified equation is as follows:

R R B 7 R Y R s R
Hsiic = Zi ag ;D + (Zszlﬂsps - Dy ) INQg 1+ 75 EFia+7sin - Hlg
10 R RQ R
+Zk:17/SL,k "2 kira T GsLins
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where Hg ,, is the actual collected interest rate for short-term loans in the

current period, D/ is the individual bank dummy variable, D! is the period
dummy variable for cases where the period covered by the analysis is split into
several sub-periods (i.e., the dummy variable equals 1 in period s and O in the

other  periods), Z::lﬂ;s-DsY is gAY in Eg. (313212 (e,
B = Z::l Bis-DY), Qg ., isthetotal short-term loans in the short-term loans

market in the previous period, EF}, is the static cost unneutral efficiency in the
previous period, HIlg ., is the Herfindahl index of short-term loans in the

previous period, Zf,f,i,t_l (k=1, ...,10) are the short-term prime rate in the

previous period (k=1), the capital ratio of borrower firms in the previous period
(k=2), the ratio of operating profit to total capital of borrower firms in the previous
period (k=3), the loan loss provision rate in the previous period (k=4), the
logarithm of the loan per case in the previous period (k=5), the proportion of loans
for small and medium firms in the previous period (k=6), the Herfindahl index of
loan proportions classified by industry in the previous period (k=7), the proportion
of loans for real estate business in the previous period (k=8), the proportion of
loans secured by real estate in the previous period (k=9), and the proportion of
loans without collateral and without warranty in the previous period (k=10), and

o isthe ordinary error term in the current period.
3. The conditional heteroskedasticity of the error term is explicitly controlled.
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Table 6.2 Estimation Results for the Modified Equation for Homma (2012, Eq.
(6.2.3.1.6a) for j=LL; p.86)

Parameter Estimate t-statistic p-value
BR . (1976-1986) -0.00227444 -2.22793 0.026
BR ., (1987-1989) -0.00201266 -2.01302 0.044
ﬂLRL ., (1990-1995) -0.00215324 -2.24012 0.025
BR ., (1996-2001) -0.00244962 -2.51306 0.012
ﬂLRLs (2002-2007) -0.00234401 -2.32893 0.020
,BLRLe (2008-2010) -0.00223024 -2.22365 0.026
BR . (2011-2016) -0.00210508 -2.10886 0.035

R -0.00341942 -0.984647 0.325
VILE
i 0.000253870 0.127739 0.898
A 0.466753 37.1860 0.000
R -0.067137 -12.3797 0.000
VL2
J/LRL,a 0.304488 12.7018 0.000
7R 0.092218 2.22822 0.026
LL,4
a 0.00171424 2.13292 0.033
5
an 0.00433167 1.21338 0.225
e -0.00621083 -0.738400 0.460
A -0.014825 -1.25416 0.210
e, 0.00552369 1.76969 0.077
i -0.000732469 -0.239862 0.810
The coefficients of the individual bank dummy variables are omitted due to space
restrictions.
R-squared 0.954794
Number of 4678
Observations

Note: 1. Tables 6.1 to 6.3 show the results for the simultaneous estimation of the modified
equations that add the Herfindahl index of each financial good in the previous
period and the static cost unneutral efficiency in the previous period to the
independent variables in Homma (2012, Egs. (6.2.3.1.6a) and (6.2.3.2.3); pp. 86-
87). Table 6.2 shows the estimates of the parameters in the modified equation for
Homma (2012, Eq. (6.2.3.1.6a) for j=LL; p.86).

2. This modified equation is as follows:

R R B 7 R Y R S R
Hii = Zi o, D+ (ZszlﬂLL,s - D ) INQua + 7 e ERi+7in Hlu
10 R RQ R
"‘Zk:l?/u_,k “Zikira TSl
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where H[\;, istheactual collected interest rate for long-term loans in the current

- 7 - - . 7
period, > A1 .-D! is B inEq. (313212) (ie, A=Y Bi.-Dl)
Q. ., Isthe total long-term loans in the long-term loans market in the previous

period, HI ., isthe Herfindahl index of long-term loans in the previous period,
7%, is the long-term prime rate in the previous period, and all others are as per

the second note in Table 6.1.
3. The conditional heteroskedasticity of the error term is explicitly controlled.
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Table 6.3 Estimation Results for the Modified Equation for Homma (2012, Eq.
(6.2.3.2.3); p.87)

Parameter Estimate t-statistic p-value
7o 0.00243181 1.09128 0.275
¥ou -0.00295086 -1.83380 0.067
7o -0.091858 -13.4851 0.000
7o, -0.033746 -8.58164 0.000
7>, -0.191883 -8.36138 0.000
7o -0.000511418 -1.00127 0.317
70, 0.00977097 5.84702 0.000
7o -0.00151872 -0.277649 0.781
70, 0.010304 2.33519 0.020
7o, -0.000862979 -0.473511 0.636
7o 0.00466001 1.71394 0.087
The coefficients of the individual bank dummy variables are omitted due to space
restrictions.
R-squared 0.280889
Number of 4678
Observations

Note: 1. Tables 6.1 to 6.3 show the results for the simultaneous estimation of the modified
equations that add the Herfindahl index of each financial good in the previous
period and the static cost unneutral efficiency in the previous period to the
independent variables in Homma (2012, Eqgs. (6.2.3.1.6a) and (6.2.3.2.3); pp. 86-
87). Table 6.3 shows the estimates of the parameters in the modified equation for
Homma (2012, Eq. (6.2.3.2.3); p.87).

2. This modified equation is as follows:
H I_D,i,t = Zi aLD,i : DiB + 7LD,E : EFii—l + 7/LD,H Hlg  , + ZVE,k : ZE,(I?,i,t—1+ é/l?,i,t ,

kefl-3,5-10}
where Hp?;, is the actual default loss rate for loans in the current period (i.e.,
HP: =Hg, =H{,,), and all others are as per the second note in Table 6.1.
3. The conditional heteroskedasticity of the error term is explicitly controlled.
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Table 6.4 Estimation Results for the Modified Equation for Homma (2012, Eq.
(6.2.3.1.6b) for j=SL; p.86)

Parameter Estimate t-statistic p-value
78 0.00144106 1.94453 0.052
SL.E
78 -0.000237239 -1.29589 0.195
SL,H
re, 0.041905 8.96873 0.000
7/&2 -0.00247387 -6.34230 0.000
7S, 0.00330686 2.62315 0.009
Yo 0.011572 2.68060 0.007
7S, -0.00122233 -1.77071 0.077
The coefficients of the individual bank dummy variables are omitted due to space
restrictions.
Adjusted R- 0.618835
squared
Number of 1692
Observations

Note: 1. Tables 6.4 shows the results for the estimation of the modified equation that adds
the Herfindahl index of short-term loans in the previous period and the static cost
unneutral efficiency in the previous period to the independent variables in Homma
(2012, Egs. (6.2.3.1.6b) for j=SL; pp. 86-87).

2. This modified equation is as follows:
HsQL,i,t = Zi asQL,i : DiB + 7/§L,E : EFi,St—l + 7/5QL,H “Hlg o+ ZVSQL,k : ZLR,f,i,t—l"' QVSQL,i,t ,

kef1,2,3,4,7)
where Hg ; is the actual uncollected interest rate for short-term loans in the

current period, and all others are as per the second note in Table 6.1.
3. The conditional heteroskedasticity of the error term is explicitly controlled.
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Table 6.5 Estimation Results for the Modified Equation for Homma (2012, Eq.
(6.2.3.1.6b) for j=LL; p.86)

Parameter Estimate t-statistic p-value
7S . 0.00147511 1.95585 0.050
72 -0.000204113 -1.03426 0.301
LL,H
7S, 0.020893 10.6872 0.000
7S, -0.00144029 -4.01989 0.000
7S, 0.00349106 2.83672 0.005
am 0.00989985 2.30656 0.021
re, -0.00114155 -1.59851 0.110
The coefficients of the individual bank dummy variables are omitted due to space
restrictions.
Adjusted R- 0.625455
squared
Number of 1692
Observations

Note: 1. Tables 6.5 shows the results for the estimation of the modified equation that adds
the Herfindahl index of long-term loans in the previous period and the static cost
unneutral efficiency in the previous period to the independent variables in Homma
(2012, Egs. (6.2.3.1.6b) for j=LL; pp. 86-87).

2. This modified equation is as follows:
H I?L,i,t = Zi O‘S_,i : DiB + 7/8L,E : EFi,St—l + 78L,H HE Z?”SL,k : ZEE,i,t—l"' é’I?L,i,t ,

kef1,2,3,4,7)
where HZ . is the actual uncollected interest rate for long-term loans in the

current period, and all others are as per the second note in Table 6.2.
3. The conditional heteroskedasticity of the error term is explicitly controlled.
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Table 6.6 Estimation Results for the Modified Equation for Homma (2012, Eq.
(6.2.3.1.73) for j=DD; p.86)

Parameter Estimate t-statistic p-value
B, (1990-1995) 0.000680991 6.49630 0.000
BL . (1996-2001) 0.000655912 6.22836 0.000
Bi . (2002-2007) 0.000646485 6.12901 0.000
B, (2008-2010) 0.000636965 6.09294 0.000
B, (2011-2016) 0.000633794 6.17143 0.000

Yoo -0.00184176 -2.75728 0.006
. 0.000434124 1.31671 0.188
yhou -0.00439639 -11.1153 0.000
Yoo 0.099776 46.9430 0.000
The coefficients of the individual bank dummy variables are omitted due to space
restrictions.
Adjusted R- 0.804260
squared
Number of 2785
Observations

Note: 1. Tables 6.6 shows the results for the estimation of the modified equation that adds
the Herfindahl index of demand deposits in the previous period and the static cost
unneutral efficiency in the previous period to the independent variables in Homma
(2012, Egs. (6.2.3.1.7a) for j=DD,; p. 86).

2. This modified equation is as follows:

R R B 7 R Y R s R
HDD,i,t = ZiaDD,i b7 + (25:31300,5 - D ) InQDD,t—l +VobE" EFi,t—l +YobH " HIDD,t—l

+ZE:17|§D,k : chi,i,t—l + ggo,i,t ,
where Hg,;, is the actual paid interest rate for demand deposits in the current
period, > pX -D  is  pf in Eq (313212) (ie,
B =z;3ﬂ§D,S-D§ ), Qpprs is the total demand deposits in the demand
deposits market in the previous period, HIl,, , is the Herfindahl index of

demand deposits in the previous period, z5%;,, (k=1,2) are the logarithms of

the disposable income for workers’ households (except farmers) in the previous
period (k=1) and the yield on government bonds in the previous period (k=2), and
all others are as per the second note in Table 6.1.

3. The conditional heteroskedasticity of the error term is explicitly controlled.
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Table 6.7 Estimation Results for the Modified Equation for Homma (2012, Eq.
(6.2.3.1.7b) for |=DD; p.86)

Parameter Estimate t-statistic p-value
7, 0.049383 8.92692 0.000
73 0.655223 24.2240 0.000

3
V8o -0.368224x10°° -4.45802 0.000

The coefficients of the individual bank dummy variables are omitted due to space
restrictions.

Adjusted R- 0.800649
squared
Number of 1693

Observations

Note: 1. Tables 6.7 shows the results for the estimation of the modified equation for
Homma (2012, Egs. (6.2.3.1.7b) for j=DD; p. 86).
2. This modified equation is as follows:
HgD,i,t = Zi agD,i : DiB + Z?’gw : Zg(,i,i,t—l"‘ é’DQD,i,t ,

ke(2,3,4}
where HZ,;, is the actual unpaid interest rate for demand deposits in the
current period, zg?k,m_l (ke {2,3,4}) are the yield on government bonds in the

previous period (k=2), the interest rate of ordinary savings in the previous period
(k=3), and the TOPIX in the previous period (k=4), and all others are as per the
second note in Table 6.1.

3. The conditional heteroskedasticity of the error term is explicitly controlled.
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Table 6.8 Estimation Results for the Modified Equation for Homma (2012, Eq.
(6.2.3.1.73) for |=TD; p.86)

Parameter Estimate t-statistic p-value
Br. (1980-1986) 0.00274183 2.48785 0.013
BF, (1987-1989) |  0.00369885 3.36775 0.001
Bros (1990-1995) 0.00506134 461318 0.000
B, (1996-2001) 0.00475978 4.29178 0.000
Bros (2002-2007) 0.00419667 3.73105 0.000
Bros (2008-2010) 0.00396048 3.57069 0.000
Bro; (2011-2016) 0.00397213 3.64740 0.000

7R e 0.00715878 3.08222 0.002
. 0.00687255 3.10191 0.002
e, -0.146166 -37.0608 0.000
7R, 0.795027 99.0544 0.000
The coefficients of the individual bank dummy variables are omitted due to space
restrictions.
Adjusted R- 0.948033
squared
Number of 3610
Observations

Note: 1. Tables 6.8 shows the results for the estimation of the modified equation that adds
the Herfindahl index of time deposits in the previous period and the static cost
unneutral efficiency in the previous period to the independent variables in Homma
(2012, Egs. (6.2.3.1.7a) for j=TD; p. 86).

2. This modified equation is as follows:

R R B 7 oR Y R s R
Hipie = Zi ;- D +(ZS:1ﬂTD,S - D, )'InQTD,t—l +7moe  EFRa +ron - Hlp

2
+Zk:17TRD,k : Z;?(,i,t—l + é/TRD,i,t ,
where HTRDM is the actual paid interest rate for time deposits in the current period,
7 . . . 7
ZszlﬂTRD,s ’ DsY IS :BTRD in Eq. (3.1.3.2.12) (i.e. ﬁTRD :Zs:lﬂTRD,s ’ D: ), QTD,t—l

is the total time deposits in the time deposits market in the previous period,
Hi;p ., is the Herfindahl index of time deposits in the previous period, and all

others are as per the second note in Table 6.6.
3. The conditional heteroskedasticity of the error term is explicitly controlled.
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Table 6.9 Estimation Results for the Modified Equation for Homma (2012, Eq.
(6.2.3.1.7b) for |=TD; p.86)

Parameter Estimate t-statistic p-value
7, -0.047259 -3.84573 0.000
7S, 0.329793 17.2120 0.000
7o 4 0.242506x10° 2.52058 0.012

The coefficients of the individual bank dummy variables are omitted due to space
restrictions.

Adjusted R- 0.767796
squared
Number of 1693

Observations
Note: 1. Tables 6.9 shows the results for the estimation of the modified equation for

Homma (2012, Egs. (6.2.3.1.7b) for j=TD; p. 86).
2. This modified equation is as follows:
H'?D,i,t = zia'SD,i : DiB + z7$D,k . Zg(,;l)(,i,t—l_{— §$D,i,t’

ke{2,3,4)

where HJ . is the actual unpaid interest rate for time deposits in the current

period, z3%,., isthe interest rate of postal savings certificates in the previous

period, and all others are as per the second note in Table 6.7.
3. The conditional heteroskedasticity of the error term is explicitly controlled.
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