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with time and vary from one investor to the other.  What is important for each investor is to draw 
conclusions matching his profile. 

For monitoring a bond portfolio, three elements are offered by the Keox© system of brid-
port Investor Services : 

− A series of exhibits (tabular and graphical data) which bring out for the portfolio the 
state of the five fixed-income risks; 

− A comparison of a given portfolio’s yield with that of a model portfolio built from 
similar bonds offering high quality and liquidity.  These model portfolios are built into 
the system as « source lists ») ; 

− The means to simulate quickly the impact the sale or purchase of a given bond, or its 
replacement (« arbitrage »). 

(A description of the five risks and of the “swap curve” is available in specific papers pre-
pared for the participants in our seminar.) 

Dynamic Asset Investment Analysis of Japanese Life  
Insurance Companies Under Regulations 

Yuichi Fukuta
*
, Hiroshi Osano

**
  

Abstract. The purpose of this paper is to give the estimation framework for considering 
whether or not regulatory constraints imposed on the Japanese life insurance industry can explain 
the behavior of Japanese life insurance companies with respect to their asset investment and divi-
dend policies.  
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1. Introduction 

The Japanese life insurance industry is characterized by a small number of companies (in 
1994 it was represented by 16 Japanese mutual insurance companies, 11 Japanese stock insurance 
companies, and 3 foreign stock insurance companies). On the other hand, the size of the Japanese 
life insurance market is huge. Life premiums approximately amounted to $208 billion (JPY28 tril-
lion) in 199; this represents the second largest market in the world.  The value of assets held by the 
Japanese insurance companies exceeded $1.5 trillion (JPY150 trillion) in 1994.  Although the 
Japanese life insurance companies occupy such an important economic position, several research-

ers have expressed strong concern that the industry may not be efficient. If the Japanese life in-
surance companies seem to make an “irrational” decision, we give two possible interpretations of 
this “irrational” behavior. One is to suppose that the Japanese life insurance companies may be 
badly managed. The other is to consider the possibility that this inefficiency is caused by regula-
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tory constraints imposed on the Japanese life insurance industry, which is one of the most heavily 
regulated businesses. In case the second interpretation appears to be correct, we need to empiri-
cally test the hypothesis that the Japanese life insurance companies subjected to the regulatory 
constraints behave rationally. However, surprisingly little research has been done on the asset in-

vestment performance of the Japanese life insurance companies.
2

    
The authors of this paper intend to shed some light on the question of whether or not the 

Japanese life insurance companies are behaving rationally to perpetuate this business.  The pur-
pose of this article is to present the estimation framework for considering the role of regulatory 
constraints imposed on the Japanese life insurance industry in explaining their seemingly “irra-
tional” behavior. The research is based on the framework suggested by several scholars with re-
spect to the asset investment and dividend policies.                 

With this in mind, we formalize a dynamic optimizing model of the life insurance firm 
that maximizes the aggregate utility of policyholder households subjected to regulatory con-
straints. We then derive the implications for the consumption and wealth accumulation of house-
holds and those for the asset investment of insurance firms.  In particular, we show the theoretical 
implications of regulatory constraints by examining Lagrange multipliers associated with external 
constraints. This approach shares some features similar to the one that has been used previously in 
the context of estimating the static Averch-Johnson model of a profit-maximizing firm subjected to 
a regulatory constraint on the rate of return on capital (Cowing (1978)), estimating the permanent 
income/life cycle model with liquidity constraints (Zeldes (1989)), and estimating the real business 
cycle model with long-term contracts (Osano and Inoue (1991)). 

Since our goal is to examine the effects of regulatory constraints on the asset investment 
and dividend policies of the Japanese life insurance companies, we consider three kinds of gov-
ernment policies in respect to life insurance companies: the solvency (reserve) regulation, the in-
vestment regulation of certain types of assets such as domestic equities and foreign securities, and 
the dividend payment regulation. The solvency (reserve) regulation constraint requires the life in-
surance companies to set aside reserves to make certain that funds are available to cover claims. 
This regulatory constraint causes lower but less risky investment returns to insurance companies, 
thereby bringing about lower but less risky dividends or higher premiums to the consumers. 

The portfolio regulation of risky assets imposes the restriction that the portfolio ratios of 
domestic equities and foreign securities are limited by upper bounds. If this constraint is effective, 
it directly suppresses the investment of risky assets and generates lower but less risky dividends or 
higher premiums to the consumers. The dividend payment regulation constraint is a peculiar kind 
of constraint the Japanese life insurance companies are subjected to. Under this constraint, the in-
surance companies are not allowed to pay ordinary dividends to policyholders by selling their own 
holdings of bonds and equities.  The insurance companies are only allowed to transfer the selling 
revenues of their own holdings of bonds and equities as special dividends to policyholders. This 
regulation is likely to induce the insurance companies to invest securities that yield high interest 
income but cause substantial capital loss. Although the dividend payment regulation has been re-
laxed after 1989, we need to consider the effect for most of our data consist of the samples dated 
before 1988.  

Since some or all of these three regulatory constraints present an important source of de-
parture from the dynamic optimizing behavior of the insurance companies, we understand that the 
following two points hold true. First, the standard Euler equations derived from the dynamic opti-
mization model without considering the regulatory constraints would be violated. Second, some of 
the Lagrange multipliers associated with the regulatory constraints - estimated as the part that is 
unexplained by the standard Euler equations - should be strictly positive. 

The remainder of this paper is organized as follows. In section 2, we first investigate the 
intertemporal consumption/asset investment decision problem of the policyholder household.   

We then examine the dynamic maximization problem of the insurance firm subjected to 
the solvency, risky asset portfolio, and dividend payment regulatory constraints. In section 3, we 
derive the system of the Euler equation and the first-order conditions with the solvency, risky asset 
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portfolio, and dividend payment regulatory constraints. In section 4, we explore the method for 
testing the significance of the regulatory constraints. Concluding remarks are presented in the final 
section. 

2. Dynamic Model of the Insurance Firm 

We begin with specifying the sequence of events in each period.  Then, we consider the 
optimal decision of households (policyholders) in each generation for a given insurance contract.  
Given the households' optimal policies, we finally examine the optimal contract and asset invest-
ment decisions of the insurance firm that is restricted by the solvency, risky asset portfolio, and 
dividend payment regulatory constraints. 

2.1. Sequence of Events in Each Period 

In each period, the model has three dates, indexed 0, 1, and 2. At the initial date 0, each 
agent observes the prices of assets in the current period, whereas he does not know the asset re-
turns at date 2 in the current period or the prices of assets at date 0 in the next period. Taking the 
current price information as given, new households enter the insurance market and purchases a life 
insurance contract from the insurance firm. Old households who purchased a life insurance con-
tract in the preceding periods continue to hold the life insurance contract. Before the mortality 
state is revealed, households in each generation pay the contracted insurance premium. Because of 
the law of large numbers, we assume that the insurance firm obtains an unbiased estimate of the 
mortality of policyholders in each generation.  

At date 1, the mortality state is revealed.  If the policyholder in a household survives, the 
household makes the investment decision of asset holdings. If the policyholder in a household 
does not survive, the surviving members of the household make no investment decisions of asset 
holdings. 

At date 2, each agent observes the household's labor income and asset returns in the cur-
rent period, and the prices of assets in the next period. If the policyholder in a household survives, 
the household receives the contracted dividends from the insurance firm; and chooses a consump-
tion plan by taking for granted the realized income including the returns of asset holdings, the la-
bor income, and the contracted dividends paid by the insurance firm. If the policyholder in a 
household does not survive, the surviving members of the household receive the contracted insur-
ance amount from the insurance firm and the bequest from the dead policyholder, and leave the 
insurance market in any subsequent periods. 

2.2. Optimal Decision of Households in Each Generation  

We now describe the optimal decision of the household in each generation by taking for 
granted an insurance contract offered by the insurance firm. The optimal decision problem of the 
household in generation h (that is, the household that enters into the insurance market in period h) 
for a given insurance contract is to choose the series of the investment of asset holdings at date 1 
and the series of consumption at date 2 in each period in order to maximize the expected value of a 
time-separable lifetime utility function subjected to budget conditions. 

Let U ( )⋅  be the household's one-period utility function of consumption if the policy-

holder of the household survives, and Z( )⋅  be the household's utility of the sum of the contracted 
insurance amount and the bequest if the policyholder of the household does not survive.  These 
functions are assumed to be monotonically increasing and strictly concave over their arguments.  

Let νh  be the probability of the policyholder's death in the household of generation h during pe-
riod t and t+1, and ρ  be the subject discount factor for households of all generations. 

Then, in each period t, the household of generation h (household h) solves the following 
recursive programming problem for a given insurance contract: 
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Let us explain this problem in detail. The objective function of problem (1) is the e -

ected value of lifetime utility given the probability of the policyholder's death, 

x

p νh . The functi  on

J w d xht ht ht ht ht, , , )( α  is the optimized lifetime utility of household h in period t, which de-

pends upon the household h's wealth at date 0 in period t, wht , and the insur ce contract ar-
ance contract arrangements consist of the parameters defined by 

( , , )

an
rangements. The insur

αht ht htd x , where 

 αht nsurance premium paid from household h to the insurance firm at date 0 in pe-: the i
riod t, 

licyholder of the household survives, 
 d : the dividends received by household h from the insurance firm at date 2 in period t 

if the po

ht

 xht : the insurance amount received by household h from the insurance firm at date 2 in 
period t if the policyholder of the household does not survive. 

hIf t e policyholder of household h survives in this period, household h chooses a con-
sumption plan cht  at date 2 in period t and remains in the insurance market in the next period t+1. 

If the policyholder of household h does not survive, household h obtains x wht ht+  at date 2 and 
leaves the insurance market subsequently. The right-hand side of the objective function character-
izes this sequential decision making. 

The first constraint of the problem (1) implies that in period t household h invests in fi-
nancial assets at date 1 by spending its own wealth after paying the contracted insurance premium, 

αht . The household h's holdings of assets are represented by ( ,mht bht, sht, b ht
* , s ht

* ) , where  

mht : the household h's holdings of domestic money an 1 in period t, 

 b t : the household h's holdings of domestic long-ter t, 

d deposits at date 

m bonds at date 1 in period h

sht : the household h's holdings of domestic equities at date 1 in period t, 

 b ht
*

: the household h's holdings of foreign bonds in foreign currencies at date 1 in period t, 

 s ht
*

: the household h's holdings of foreign equities in foreign currencies at date 1 in period t

prices of these assets are given by ( , , , , )* *1 p p p pbt st

. 

The t bt t stπ π , where 

pbt : the price of domestic long-term bonds in period t,  

 pst : the price of domestic equities in period t,  

 πt : urrencies in period t, the exchange rate of domestic currencies to foreign c
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p bt
*

: the price of foreign bonds in period t, 

p st
*

: the price of foreign equities in period t

problem (1) sh

. 

The second constraint of the ows that the household h’s wealth in period 
t+1 is made  t and net savings during the period t and 
t+1. The

up of the sum of its own wealth in period
 net savings are defined as (flow revenues accruing from the financial assets) + (capital 

gains resulting from the change of the financial asset prices) + (dividends from the insurnace com-
pany) + (labor income) - (consumption). The variables that remain to be undefined in this con-
straint are now defined by 

rmt : the return rate of domestic money and deposits at date 2 in period t, 
 rbt : the interest rate of domestic long-term bonds at date 2 in period t, 

 rst : the dividend rate of domestic equities at date 2 in period t, 

 r bt
*

: the interest rate of foreign bonds at date 2 in period t, 

 r st
*

: the dividend rate of foreign equities at date 2 in period
  the labor income received by household h at date 2 in p

 t, 
eriod t. 

ion operator

yht :

 Et  iSeveral remarks on problem (1) are in order. First, the expectat s condi-
tional on t period asset prices 

1 pbt

 the information available at date 0 in period t, that is, the curren

( , , , , )* *
p p pst t bt t stπ π .  Secondly, the decision timing of household h follows e sequen-

tial decision making that is discussed in the preceding subsection.  Thus, the asset investment 

ht ht

 th

m b( , , sht,

information including the cu

b ht
* , s ht

* )  is chosen at date 1 in period t, while the consumption cht  is decided 

at date 2 in period t. As a result, the consumption cht  can be contingent on not only the ex ante 
rrent period asset prices, but also the ex post information cluding the 

realized current household's labor income and asset urns, and the observable next period asset 
prices.  Third, we neglect the household's holdings of real assets in domestic and foreign countries, 
those of money and deposits in foregin currencies, and those of foreign bonds in domestic curren-
cies because the data are not available to us. Finally, we assume that the households of all genera-

tions always prefer buying insurance contracts to not doing so: 

 in
 ret

J w d x Jhh hh hh hh hh h( , , , )α ≥  

for all h, where Jh  is the lifetime utility of household h in period 
any insurance contracts. To simplify the analysis, we also assume that  
the original insura ce contract arrangements or recontract with another insurance firm.  

We now examine the properties of the optimized lifetime utility of household h in period 

t, ),( ,, hththththt

h if household h does not buy 
no policyholders can cancel

n

xdwJ α . With this in mind, we obtain the first-order condition with respect to 

cht  for the problem (1):
4
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In the next section, we use these conditions to discuss the
. 
o specify the maximization problem of the insurance firm in the next section, we need to 

construc  

.3. Optimal Decision of the Insurance Firm 

We are now ready to describe the optimal decision of the insurance firm subjected to fea-
sible and regulatory constraints. 

tion of the insurance firm. The life insur-
ance industry is or  

anese life insurance market, we focus on the case of the mutual 
insuranc

ith the insurance firm.  This constraint is expressed by 

 optimal decision of the insur-
ance firm

T
t the aggregate utility of the households that contract with the insurance firm during period

0-period t. For the sake of simplicity, we assume that the same number of new households enters 
the insurance market in each period. We normalize the number of the new households as 1. Then, 
we obtain the aggregate utility of the households by aggregating the utility of the households of 
each generation that enter the insurance market during period 0-period t: 

 E J d x wt h
t h

ht ht ht ht ht

h

h t

ν α−

=

=

∑ ( , , , ).
0

 (7) 

2

Let us begin with presenting the objective func
ganized as mutuals or stock firms. However, since mutual  insurance firms have

a predominant position in the Jap
5

e firm. The objective function of the insurance firm is then represented by (7). For sim-
plicity, we assume that the conflict between policyholders (owners of mutual insurance firms) and 
managers is costlessly controlled.   

In this case, if we additionally assume effective competition within the life insurance mar-
ket, we can also apply the following model to the the case of the stock insurance firm because 
stock insurance firms lose their customers if they do not maximize their customers' utility subject 
to feasible and regulatory constraints.      

We next discuss feasible and regulatory constraints faced by the insurance firm. We first 
specify budget constraints of the insurance firm. At date 1 in period t, the insurance firm invests in 
financial assets by spending its own wealth plus insurance premiums collected from the policy-
holders of each generation that contract w
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where 

W t : the insurance firm's wealth at date 0 in period t,  

 Mt : the insurance firm's holdings of domestic money and deposits at d  1 in periodate  t, 

 Bt : the insurance firm's holdings of domestic long-term bonds at date 1 in period t, 

  St : the insurance firm's holdings of domestic equities at date 1 in period t, 

  B t
*

: the insurance firm's holdings of foreign bonds at date 1 in period t, 

S t
*

: the insurance firm's holdings of foreign equities at date 1 in period t.   
N e that the final term in the right-hand side of (8) denotes the sum of insurance prot emi-

ums paid y t b he policyholders of generations 0, 1,..., t.   

The insurance firm's wealth in period t+1, W t + 1, is accumulated by net
 fi . This accumulation process is described by 

 savings of the 
insurance rm
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Note that the final term in the right-hand side of (9) represents the sum of dividends and 
insurance amounts paid to the households of the policyholders of generations 0, 1,..., t. 

We now proceed to present regulatory constraints of the insu
amine several kinds of regulatory constraints, we restrict our a

types of regulations: the solvency (reserve), risky asset portfolio, and dividend payment regula-
tions. 

 Since this 
regulatio
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rance firm. Although we can 
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We first discuss the solvency (reserve) regulation constraint in each period.
n aims to prevent insurance firms from becoming insolvent, insurance firms must at all 

times have enough assets to cover the future net expected contract payments on all con-

tracts.
6

More specifically, under this constraint, insurance firms are required to set up reserve ac-
counts r the excess of the value of benefits payable in future years over the value of premiums to 

be collected for each contract in future.
7

In the subsequent analysis, we consider the following 
solvency regulation constraint in period t: 

 

W E d xt t m

m t

m

h h h h h h

h

h

t

h− + − −
=

=
⎡ ⎤

⎦⎥
=

=

=

=∞

∏∑∑ −{ }( )δ ν ν ν α
τ

τ τ τ

τ

τ

τ
τ 1

0

 ⎣⎢

≥ + −
=

=
⎡
⎣⎢

⎤
⎦⎥

=

=

=

=∞

∏∑∑ −η δ ν ν ν
τ

τ τ

τ

τ

τ
τ

t t

m t

m

m h h h h h h

h

h

t

E d x
h{ }( )1

0

 



 Problems and Perspectives of Management, 1/2003 49 

δm  (0 < δmHere,  < 1) is the market discount factor from period m to period m+1, and 

ηt  the degree of strength of the solvency regulation constraint i

(10) represents the expected reserve for solvency protection in period t, whereas the expectation 
value in e right-hand side of (10) indicates the expected present value of the excess of benefits 
payable erio wa
the 

n period t. The left-hand side of 

 th
from p d t on rd over premiums to be collected from period t onward. For example, 

expected present value of the excess of benefits over the value of premiums for household h in 

period τ  (≥ t ) is calculated by δ ν ν ν ατ
τ τ τ

τ

m h h h h h h

m t

m
h

d x
− + − −⎡

⎣⎢
⎤
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=
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∏ ( )1  because νh  is the 

probability of the policyholder’s death in household h during period t and t+1.  For future use, we 
rearrange (10) as follows: 
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We next describe the portofolio regulation constraints of risky assets in period t.  Japanese 

life insurance companies are required to limit the holding ratios of risky as
equities and foreign securities. More specifically, the holding ratio of domestic equities is re-
stricted b  the upper bound 30%; and the holding ratio of foreign securities is also constrained by 
the uppe

sets such as domestic 

y
r bound 30% (see Ikeo (1994) and Iguchi (1994)).  In the following analysis, we impose 

the following regulatory constraints of risky asset portfolios: 
 

 κS t st tW p S≥ ,  (12) 

κ πB t t bt tW p B
* * ,≥ 

*
 (13) 

 κ πS t t st tW p S
* * ,≥ *

 (14) 

 

where 0 < κS , κB
*

, κS
*

 < 1. Constraints (12), (13), and (14) are the regulation of the 
olding ratios of domestic equities, foreign bonds, and forei

ding ratio of domestic long-term bonds is not restricted. 
regulatio  of Japanese life insurance companies.    

ntr uce e di

h gn equities, respectively. Note that the 
hol This feature corresponds to the actual 

n
We finally i od  th vidend payment regulation constraint in period t. In the regula-

tion of the Japanese life insurance industry, until recently insurance firms were ordinarily able to 
use only the income gain to pay ordinary dividends to their policyholders. Under this regulation, 
insurance firms were not allowed to pay ordinary dividends to their policyholders by selling their 
own holdings of bonds and equities.  

Insurance firms were only allowed to transfer to their policyholders the selling revenues 
of their own holdings of bonds and equities as special dividends. Although this dividend payment 
regulation has been relaxed after 1989, we need to consider the regulation effect for most of our 
data include the samples dated before 1988.   

To simplify the analysis, we assume that under the dividend payment regulation in each 
period, the income gained from asset holdings of the insurance firm is greater than or equal to the 

threshold value of (expected dividend ratio)× (insurance firm's wealth). Then, the dividend pay-
ment regulation constraint in period t is written by 
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subject to (8), (9), and (11)-(15). Here, 

of speci  dividends. 

Since the objective function of the insu  by the aggregate utility of the 

the following recursive problem in period t:  
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V Wt t( )  is the optimized aggregate utility in pe-
riod t. 

Several comments on the maximization problem (16) are in order. First, the set of the de-

cision vari nclude thables of the insurance firm does not i e premium rates ( , , )α α0t tK t  

t  of the p
r  

.  This

assump ion can be justified because computation remium rate is regulated in the Japanese 
life insu ance industry even though some deregulation of the premium rate is proposed (see Iguchi

(1994)). Second, the expectation operator Et  is conditional on the informat ate 0 

in period t, that is, the current period asset prices ( , , , , )*1 p p p pbt st t bt t st

ion available at d
*π π . Third, the deci-

sion timing of the insurance firm follows the sequential decision making that is discussed in sub-

section 2-1. Thus, the asset investment dec ons ( , , , , )* *
M B S B St t t t t  are made at date 1 in 

period t, while the contracted dividends ( ,d t0 K surance amounts 

( , , )

isi

, )dtt  and the contracted in

x xt tt0 K  are paid at date 2 in period t. As a result, ( , , )d dt tt0 K  and ( , , )x xt tt0 K  can 

be contingent on the ex post information in period  insurance firm's hold-
ings of real assets in domestic and foreign c oldings of money and deposits in foreign 
currencies, and its holdings of foreign debt ncies because the data are not avail-

3. Testable Restrictions of the Model 

In this section, we characterize the testable restrictions of the model given in the preced-
ing section.

 t. Finally, we neglect the
ountries, its h
 in domestic curre

able to us. 
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3.1. Assumptions About the Preferences of Households 

To test the restrictions of the model, we need to assume the preferences of households. 
Let us assume that the one-period utility function of households whose policyholders survive, 

, is of the constant relative risk aversion form ( )U ⋅

 ( ) ,)( σσ
htht ccU =   (17) 

where 1-σ  is the coefficient of relative risk aversion. We also assume that the lifetime 

utility function of households whose policyholders do not survive, ( )Z ⋅ , is also of the constant 

relative risk aversion form 

 
( ) ( )Z x w x wht ht ht ht ht ht+ − = + −α α θ

,θ
  (18) 

 

where 1-θ  is the coefficient of relative risk aversion. The parameters σ  and θ  are as-

sumed to be equal across all households and to be restricted by 0 1≠ <σ  and 0 1≠ <θ . 

3.2. Estimating Equations  

Applying the Kuhn-Tucker first-order conditions to the recursive problem (16) and rear-

ranging them with (5), (6), (17) and (18), we have  
9

 E
c

c
E

x w

x w
t

h t

ht

t
h t h t h t

ht ht ht

+
+

−

+
+ + +

−
⎛
⎝⎜

⎞
⎠⎟

⎛
⎝⎜

⎞
⎠⎟

= + −
+ −

1
1

1

1
1 1 1

1
, , , ,

,

σ θα
α  (19) 

 [ ]E X x w E X Rt bt ht ht ht t bt st t t bt dt( ) ( )+ − = + −−⎡

⎣
⎢

⎤

⎦
⎥α µ η δθ 1 1 ,µ  (20)  

 [ ]E X x w E X Rt st ht ht ht t st st t t st dt pst( ) ( )+ − = + − +−⎡

⎣
⎢

⎤

⎦
⎥α µ η δ µθ 1 1 ,µ  (21) 

 [ ]E X x w E X Rt it ht ht ht t it st t t it dt pit
* *( ) ( ) *+ − = + − +

−⎡

⎣

⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥

α µ η δ µ
θ 1

1 * ,µ   = b, s.(22) 

 
Here, 

X r p rit it it mt= + −∆   for i = b, s,  

X r p rit it t it mt
* * *( )= + −∆ π   for i = b, s, 

R r rit it mt= −   for i = b, s, 

R r rit it mt
* *= −   for i = b, s, 

  ∆p p p pit i t it it= −+( , 1 )   for i =b, s,  

∆( ) ( )* *
,

* *π π π πt it t i t t it t itp p p p= −+ +1 1   for i =b, s. 
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The nonnegative Lagrange multipliers in period t, ( ), are asso-

ciated with the solvency regulation constraint (11) in period t, the portofolio regulation constraints 
(12)-(14) in period t, and the dividend payment regulation constraint (15) in period t, respectively. 

Note that the conditional expectation operator 

µ µ µ µ µst pst pbt pst dt, , , ,* *

Et  is made at date 0 in period t. Since c  is un-

known to any agent at date 0 in period t,  may be correlated with expectation errors at date 0 in 
period t. 

ht

cht

The multiplier µst  can be viewed as an increase in the aggregate utility of households 

contracting with the insurance firm; this increase will result if the solvency regulation constraint at 
period t is relaxed by one unit. Equations (20)-(22) imply that the marginal aggregate utility of 
households from investing an extra unit in each financial asset except domestic money and depos-
its is greater than that in domestic money and deposits if the solvency regulation constraint alone 
is binding. The remaining parameters can be interpreted in a similar way. 

By estimating equations (19)-(22), we will test several competing hypotheses.  Under the 
null hypothesis, the insurance firm can choose its holdings of assets and offer insurance contracts 
without considering any of the regulation constraints in any period.  This hypothesis implies that 

( ) are equal to zero in each period.  As alternative hypotheses, we can 

consider several possibilities. The first possibility is that the decisions of the insurance firm are 
restricted by the dividend payment regulation constraint alone. Then, 

µ µ µ µ µst pst pbt pst dt, , , ,* *

µdt  must be positive in some 

periods, whereas ( ) are equal to zero in each period. The second possibil-

ity corresponds to the case in which only some of the risky asset portfolio restrictions are effective. 

In this case, some o pst ) are positive in some periods, while

µ µ µ µst pst pbt pst, , ,* *

f , ,* *
 (µ µ µpst pbt (µ µst,

, 

dt ) are equal 

to zero in each period. The third possibility arises from the situation in which only the dividend 
payment and risky asset portfolio regulations are effective although the solvency regulation is inef-

fective. Then µdt  and some of st ) are positive in some periods, while (µ µ µpst pbt p, ,* * µst  is 

equal to zero in each period. The final possibility occurs if the solvency regulation constraint is 
binding. In this case, µst  must be positive in some periods. Note that the final possibility includes 

all the cases in which the dividend payment and (or) some of the portfolio regulation constraints of 
risky assets are binding.  

4. Empirical Method 

In the empirical work, to simplify analysis we must assume that the growth rates of c  

and 

ht

x wht ht ht+ −α , and the level of c  in each period are the same for any household of all 
generations. Thus, we use average consumption expenditure and average household wealth data. 
From now on, we will drop the subscript h from each variable.    

ht

To test the theoretical model, we need to use a two-step procedure discussed below.  First, 
consider the Euler equation (19). We estimate the parameters of (19) and test the estimates by ex-
ploiting its orthogonality conditions using Hansen's (1982) generalized method of moments 

(GMM). In fact, if σ  or θ  is directly estimated from (19), the estimated values $σ  and 
$θ  con-

verge to the trivial value zero. To avoid this problem, we need to divide both-hands sides of (19) 

by σ − 1 and estimate the modified Euler equation. Since this procedure imposes additional 
restrictions, we need to examine its robustness. For this purpose, we fix the values 

10

σ = − − − − −5 4 3 2 10, , , , ,  and estimate the Euler equation (19) for these different values 
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σ .
11

To perform the GMM estimation, we also need to test the stationarity of the growth rates of 

both consumption expenditures, , and household wealth including the insurance amount minus 

the insurance premium, 

ct

x wt t t+ −α , because Hansen (1982) shows that the sufficient condi-
tions for the asymptotic properties of the GMM include the stationarity of the data. 

Second, if the Euler equation (19) is not violated, we can test the remaining four equa-

tions (20)-(22) using the value 
$θ  consistent with the estimated Euler equation.  Indeed, these four 

equations cannot be tested by the GMM method because none of the Euler equations generated by 
(20)-(22) can be defined if some combinations of the Lagrange multipliers 

( ) make the denominators of the Euler equations equal to zero in 

some periods. To circumvent this difficulty, we need to exploit the restrictions implied by the first-
order conditions (20)-(22). The value of each term inside the conditional expecation operator at 

time t in the left-hand sides of (20)-(22) - 

µ µ µ µ µst pst pbt pst dt, , , ,* *

X x wit ht ht ht( )+ − −α θ 1
 and 

 for i = b, s - defines an error term that should have conditional 

meaning of zero if ( ) are equal to zero in period t. To calculate the 

conditional means of these terms, we must make Nadaraya-Watson nonparametric regression using 

the realized values (

X x wit ht ht ht
* ( + − −α θ 1)

µ µ µ µ µst pst pbt pst dt, , , ,* *

$ $ $x wht ht ht+ −α , 
$Xbt , 

$Xst , 
$ *
X bt , 

$ *
X st ) and the particular value 

$θ  

consistent with the estimated Euler equation.  Then, the conditional means of 
12

X x wit ht ht ht( )+ − −α θ 1
 and  (for i = b, s) are equal to zero over 

the sampling periods if ( ) are equal to zero throughout the sampling 

periods. This prediction suggests that one or some combinations of the solvency, risky asset port-
folio, and dividend payment regulation constraints are binding if the conditional means of 

X x wit ht ht ht
* ( + − −α θ 1)

µ µ µ µ µst pst pbt pst dt, , , ,* *

X x wit ht ht ht( )+ − −α θ 1
 and  calculated by (X x wit ht ht ht

* ( + − −α θ 1) $ $ $x wht ht ht+ −α , 

$Xbt , 
$Xst , 

$ *
X bt ,  and 

$ )*
X st

$θ  are not equal to zero over the sampling periods. To justify the 

use of the nonparametric regression, we need to test the stationarity of X x wit ht ht ht( )+ − −α θ 1
 

and  (for i = b, s) because the nonparametric regression needs the 

stationarity of the data.      

X x wit ht ht ht
* ( + − −α θ 1)

Our empirical testing procedure is now summarized as follows: 

(i) Estimate the Euler equation (19) of which both-hands sides are divided by σ − 1 , 
and check whether or not the Euler equation (19) is violated. Note that if the model is correct, the 
Euler equation (19) must be satisfied irrespective of whether or not the regulatory constraints are 
binding.  

(ii) If the Euler equation (19) is not violated, then we conduct the nonparametric test of 

the restrictions of the first-order conditions implied by (20)-(22) using the 
$θ  consistent with the 

estimated Euler equation. These implications are summarized in Table 1, given the sign of the non-

negative Lagrange multipliers.  Note that 
13

Xit  and X it
*

 ( ,i b )s=  may be negative. 
Since the solvency regulation constraint hypothesis cannot be distinguished from the one 

that not only the solvency but also the other regulatory constraints are binding,  we can state that 
the solvency regulation constraint hypothesis is the weakest one. 
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5. Concluding Remarks    

We have considered the dynamic optimizing model that maximizes the aggregate utility 
of policyholder households subjected to the regulatory constraints of the solvency, risky asset port-
folio, and dividend payment. We have then derived the theoretical implications for consumption 
and wealth accumulation of households and those for asset investment of insurance firms. 

Appendix 

The purpose of this Appendix is to derive (19)-(22) from the optimization of (16) under 
the assumptions about the preferences of households, (17) and (18). To this end, we first rearrange 
(8) as  

         (A1) M W p B p S p B p St t bt t st t t bt t t st t h

h

h t
t h= − − − − + −

=

=

∑π π ν* * * * .
0

htα

Substitute (A1) into (9) and solve it with respect to Wt + 1 . Then, further substituting 

such Wt + 1  with the objective function of the recursive problem (16) and rearranging it with (5), 
(6), (17) and (18), we obtain the following first-order conditions to the recursive problem (16) with 

respect to , ( ,{( , , )d dt tt0 K , )x xt t0 K B S B St t t t, , , }* *
t , : 

 

 ν ν µ η ν δσ ρh
t h

ht t t h
t h

st t h
t h

tc V W− + −
+ +

− + − +− ′ − + =1 1
1 1

1 1 0( ) ( ) ( ) ,1
 (A2) 

   

ν ν α ρ ν νθ
h

t h
h ht ht ht t t h

t h
hx w V W

− −
+ +

−− + − − ′ −( )( ) ( ) ( )1 11
1 1  

 − + − =−µ η ν ν δst t h
t h

h t( ) ( )1 1 ,0   (A3) 

 ρ µE V W p r p r pt t t b t bt bt mt bt dt bt mt btr r p{ (( )[ ( ) ]},′ ) ,+ − + + − =+ + +1 1 1 1 0 (A4) 

,0)(]})1()[( 1,11{ =−+−+−+′ +++ stmtstdtstpststmtststtsttt prrpprprpWVE µµρ (A5) 

  (A6) 
ρ π π

µ π µ π
E V W p p r r p

p r r p

t t t t b t t bt bt mt t bt

pbt t bt dt bt mt t bt

{ ( )[ ( ) ]

( ) ,

*
,

* * *

* * * *

′ + − +

− + − =

+ + + +1 1 1 1 1

0

π }

π }
  (A7) 

ρ π π
µ π µ π

E V W p p r r p

p r r p

t t t t s t t st st mt t st

pst t st dt st mt t st

{ ( )[ ( ) ]

( ) ,

*
,

* * *

* * * *

′ + − +

− + − =

+ + + +1 1 1 1 1

0

where µst , µpst , , , and µ*
pbt µ*

pst µdt  are the nonnegative Lagrange multipliers as-

sociated with the solvency regulation constraint (11) in period t, the portofolio regulation con-
straints (12)-(14) in period t, and the dividend payment regulation constraint (15) in period t, re-

spectively. Note that  and ( , , )d dt0 K tt ( , , )x xt0 K tt  can be contingent on the ex post infor-
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mation in period t because these variables are determined at date 2 in period t.  Combining (A2) 
and (A3) and rearranging them, we see 

 ρ µ η δσ′ = − ++ +
−V W ct t ht st t1 1

1 1( ) ( ( )) t,   (A8) 

 ( ) ( ) .c x wht ht ht ht
σ θα− −= + −1 1

  (A 9) 

The Euler equation resulting from (A9) leads to (19). Substituting (A8) with (A4)-(A7) 

and rearranging them, we obtain (20)-(22), where the conditional expectation operator Et  is 

made at date 0 in period t. Note that  is unknown to any agent at date 0 in period t and may be 
correlated with the expectation error at date 0 in period t. 

cht

Notes 

1. See Tachibanaki and Chuma (1993) and Ikeo (1994). Table 0A reports the asset in-
vestment ratios of Japanese life insurance companies during 1969-1991. Even though these figures 
are quite broad, they show that Japanese life insurance companies increased the ratio of foreign 
securities in the period after 1985 when the exchange rate of Yen was appreciated. Furthermore, 
Table 0B suggests that the investments in government bonds by Japanese life insurance companies 
in 1986 are 10.85 times as large as those in 1977, while the outstanding government bonds in 1986 
are only 4.75 times as large as those in 1977. This finding corresponds to the “stylized fact” that 
Japanese life insurance companies preferred the interest income to the capital gain in the govern-
ment bond market during this period.   

2. Several recent interesting studies have examined the asset investment behavior of the 
Japanese life insurance companies (see Asako and Kurasawa (1992) and Tachibanaki and Chuma 
(1993)).  Nevertheless, they neither construct a formal model nor consider the regulatory con-
straints of the Japanese life insurance industry.  

3. For the implications of differences between the organization forms of stock and mutual 
insurance companies, see Mayers and Smith (1981, 1988). 

4. Solve the second constraint of the problem (1) with respect to  and substitute 

such  into 

wh t, + 1

wh t, + 1 Jh t, + 1  of the objective function of the problem (1). Partially differentiating 

it with respect to  leads to the first-order condition (2).    cht

5. The mutual insurance firms’ shares of the insurance premiums and total assets in the 
Japanese life insurance industry at the end of 1989 are 92% and 94%, respectively.   

6. However, no other solvency fund is maintained for the benefits of policyholders in Ja-
pan. 

7. See Kunizaki (1977), Skalicky (1991), Ikeo (1994), and Altman and Vanderhoof 
(1995). 

8. We do not consider the reinsurance problem of the insurance firm. 
9. The derivation procedure is relegated to the Appendix. 

10. We also divide both-hands sides of equation (19) by σ θ−  or ( )( )σ θ θ− − 1  

or ( )θ −1 .  The estimation results are robust enough even though these changes are considered. 

11. The chosen values σ  generate the values of the coefficient of relative risk aversion 
of 1,2,3,4,5,6, respectively, which are in line with previous empirical estimates. See Friend and 
Blume (1975), Mankiw (1981), and Hansen and Singleton (1983). This test seems to be robust 

enough because similar results are obtained by fixing the parameters of θ . 
12. For the Nadaraya-Watson nonparametric regression, see Hardle (1990). As an alterna-

tive approach, we can estimate (20)-(22) with the GMM method. To do so, we need to check the 

conditions that Xit , X it
*

 (i = b, s), and x wht ht ht+ −α  are stationary.  However, it is highly 
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probable that x w htht ht+ −α  is nonstati her hand, under the Nadaraya-Watson 

nonparametric e only required to show that X x wit ht ht ht( )
onary. On the ot

regression, we ar + − −α θ 1
 is station-

ary. Furthermore, although the GMM estimation depends on  variables, 
the Nadaraya-Watson nonparametric regression do not depend on such arbitrariness. We may no-
tice that the latter approach is affected by the choice of kernel or bandwidth. However, it is known 
that the choice of kernel does not have a strong effect on estimation results.  The choice of band-
width does not cause serious problems either because we use the method that minimizes the cross-
varidation.  Thus, the Nadaraya-Watson nonparametric estimation is preferred to the GMM estima-
tion to our purposes. 

13. In fact, there is a small possibility that all the conditional meanings in the left-hand 

 the choice of instrumental

sides of (20)-(22) calculated by 
$Xit , 

$ *
X it  (i = b, s), $ $ $x wht ht ht+ −α , and 

$θ  are equal to zero 
even if not all the Lagrange mu lie f the regula l to zero over the 
sampling periods.  However, since this is an exceptional event, we neglect the possibility. 

References 

ltip rs o tory constraints are equa

, Edward, I. and Irwin T. Vanderhoof, Eds., 1995, The Financial Dynamics of the 

3. 

   
4. 

9. 

10. 
est 

1. Altman
Insurance Industry, (IRWIN Professional Publishing, Illinois).  

2. Asako, Kazumi and Sukenari Kurasawa, 1992, Kikan Toshika no Kabushiki Kodo (Equity 
Holdings of Institutional Investors), in A. Horiuchi and N. Yoshino, Eds.: Gendai Nihon 

no Kinyu Bunseki (Contemporary Japanese Financial Analysis) (Tokyo Daigaku Syup-
pan-Kai, Tokyo). 
Cowing, Thomas, G., 1978, The Effectiveness of Rate-of-Return Regulation: An Empiri-
cal Test Using Profit Functions, in D. McFadden and F. Melvyn, Eds.: Production Eco-

nomics: A Dual Approach to Theory and Applications, vol. 2 (North-Holland, New York).    
Friend, Irwin and Marshall E. Blume, 1975, The Demand for Risky Assets, American 
Economic Review 65, 900-922. 

5. Hansen, Lars P., 1982, Large Sample Properties of Generalized Method of Moments   Es-
timators, Econometrica 50, 1029-1054. 

6. Kenneth J. Singleton, 1983, Stochastic Consumption, Risk Aversion, and the Temporal 
Behavior of Asset Returns, Journal of Political Economy 91, 249-265.  

7. Hardle, Wolfgang, 1990, Applied Nonparametric Regression, (Cambridge University 
Press, Cambridge).  

8. Iguchi, Tomio, 1994, Hokengyo ni okeru Kouteki Kisei (Public Regulation in the Insur-
ance Industry), in A. Horiuchi, Ed.: Kinyu (Banking, Security & Insurance)     (NTT Syu-
pan, Tokyo).   

Ikeo, Kazuhito, 1994, Seiho ni taisuru Kisei･Kantoku (Regulation and Monitoring toward 

Life Insurance Companies), in T. Tachibanaki and K. Matsuura, Eds.:Nihon no Kinyu 

(The Japanese Banking, Security, and Insurance) (Nihon Hyoron-Sha, Tokyo).  
Kunizaki, Yutaka, 1990, Seimei Hoken (Life Insurance),  (University of Tokyo Press).  

11. Mankiw, N. Gregory, 1981, The Permanent Income Hypothesis and the Real Inter
Rate, Economics Letters 7, 307-311.  

12. Mayers, David and Clifford W. Smith, 1981, Contractual Provisions, Organizational 
Structure, and Conflict Control in Insurance Markets, Journal of Business 54, 407-434. 

13. Ownership Structure across Lines of Property-Causality Insurance, Journal of Law and 

Economics, 1988,  31, 351-378. 
14. Osano, Hiroshi and Tohru Inoue, 1991, Testing between Competing Models of Real usi-

ness Cycles, International Economic Review 32, 669-688.   
15. Skalicky, Steven S., 1991, Discussion, in R.W.Kopcke and R.E.Randall, Eds., The Finan-

cial Condition and Regulation of Insurance Companies, (FRB of Boston).   

 



 Problems and Perspectives of Management, 1/2003 57 

16. Tachibanaki, Toshiaki and Hiroyuki Chuma, Eds., 1993, Seimei Hoken no Keizai Bunseki 

(The Economic Analysis of the Life Insurance) (Nihon Hyoron-Sha, Tokyo). 
17. Zeldes, Stephen, 1989, Consumption and Liquidity Constraints: An Empirical Investiga-

tion, Journal of Political Economy 97, 305-346. 

The Development of Government Policies for the  
Promotion of Exports – Especially during the 1950s  

Haruhito Takeda
*

Abstract. The paper is devoted to research of the development of government policies for 
the promotion of export in Japan. Attention was paid to the period of time during the 1950s. The 
evolution of government policies promoting exports was considered in details. Export inspection 
system as an instrument of facilitating developing export opportunities of Japanese companies was 
investigated and assessed.  

 
Key words: promotion of export, government policy, Japanese exporters, tax system. 

Issues in the Promotion of Exports  

In the course of Japan's industrialization the promotion of exportation has from the very 
beginning been a central consideration in government policy. Before the Second World War, in 
addition to the contribution made by the production of raw silk as a Japanese specialty export 
product for the acquisition of foreign currency, the expansion of colonies in East Asia, based on 
military aggression, enabled Japan to secure its export market through strong measures. However, 
these conditions changed drastically as a result of the defeat. Upon the appearance of rayon and 
nylon, the competitive export strength of raw silk weakened, and Japan, choosing to align itself 
with the nations of the West during the Cold War, faced the situation where it was unable to hope 
for expansion of trade with China, which had been its largest market before the war. In addition, 
Japan's aggressive exportation of cotton goods to former countries of the British Commonwealth 
caused deep distrust of Japan. Besides, in the nations of Southeast Asia, where the issue of war 
reparations remained unsettled, anti-Japanese sentiment resulting from the ravages of war did not 
easily dissipate. Post-World War II export expansion operated under these major limitations.  

These conditions continued to have an obvious effect on economic recovery well into the 
early 1950s until the attainment of autonomy with the effectuation of the San Francisco Peace 
Treaty. Although it can be said that recovery up to 1951 had been much more rapid than antici-
pated, the circumstances of Japan's economy in that year were the following  compared with the 
pre-war period (taking the years 1934-1936 as 100), the production of mining and manufacturing 
industries stood at 131, agriculture at 100, exports at 36 (30, when excluding special procure-
ments), imports at 49, consumption levels at 86, industrial investment at 119, and per capita in-
come at 93. That is to say, despite the recovery of mining and manufacturing productivity, the 
amount of trade remained at record low levels, the recovery of export levels was especially slow, 
and the recovery was conspicuously uneven.  

The problems of the contemporary Japanese economy were even more apparent when 
compared with the situation in major nations of the West. With the exception of the United States, 
there was not a major gap in the recovery of production of mining and manufacturing industries, 
but in comparison with other countries in which trade volume recovered in step with productivity 
levels to exceed pre-war levels, the level of Japanese trade was exceedingly slow in recovering. 

                                                           

* Ph.D, Professor, Institute of Economic Research, Tokyo University, Tokyo, Japan. 
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