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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.)
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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
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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.l 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 Vh be the probability of the policyholder's death in the household of generation h during pe-
riod t and t+1, and © 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:



Problems and Perspectives of Management, 1/2003 45

Jnt(amt, Oht, Xnt, Wht) = Max {Vh[ E:U (cn)

{Cht,Mht bht,Sht 0 ™ht,S™ht}

+ pEdn t+1(an t+1,dnt+1, Xnt+ 1, Wh,t+1) ]+ (L= vn) E<Z (Xnt + Wht — am)}, 1)

subject to Wht = Mht + pbtbht + PstSht + mp*btb*ht + mp*sts*m + Onmt,

Wh,t +1— Wht = FmtMht + (Po.t + 1 — Pot + FotPot)Ont + (Ps,t + 1— Pst + IstPst) She

+ (7Zt +1 p*b,t +1— 7pr*bt + 7th*btl’*bt)b*ht + (7Zt +1 p*s,t +1— 7pr*st + mp*str*st)s*m
+ dht — Cnt + Yht.

Let us explain this problem in detail. The objective function of problem (1) is the ex-
pected value of lifetime utility given the probability of the policyholder's death, Vh. The function
Jnt(Wht, ome, dhe, Xnt) s 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 insurance contract ar-
rangements. The insurance contract arrangements consist of the parameters defined by
(aht,dht, Xht) , Where

Ot the insurance premium paid from household h to the insurance firm at date 0 in pe-
riod t,

dht: the dividends received by household h from the insurance firm at date 2 in period t
if the policyholder of the household survives,

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.

If the 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 Xnt + Wht 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,
Ot . The household h's holdings of assets are represented by (mht, bht, she, b ht, S*ht) , Where

Mht : the household h's holdings of domestic money and deposits at date 1 in period t,

ot : the household h's holdings of domestic long-term bonds at date 1 in period t,
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.

The prices of these assets are given by (1, Pot, Pst, 7Z'tp*bt, 7Z'tp*st) , Where
Pbt : the price of domestic long-term bonds in period t,

Pst: the price of domestic equities in period t,
7% : the exchange rate of domestic currencies to foreign currencies in period t,
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p*bt : the price of foreign bonds in period t,

P st: the price of foreign equities in period t.

The second constraint of the problem (1) shows that the household h’s wealth in period
t+1 is made up of the sum of its own wealth in period t and net savings during the period t and
t+1. The 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

I'mt : the return rate of domestic money and deposits at date 2 in period t,

I'ot : the interest rate of domestic long-term bonds at date 2 in period t,

I'st : the dividend rate of domestic equities at date 2 in period t,

I' bt: the interest rate of foreign bonds at date 2 in period t,

I st: the dividend rate of foreign equities at date 2 in period t,
Yht: the labor income received by household h at date 2 in period t.

Several remarks on problem (1) are in order. First, the expectation operator Et is condi-
tional on the information available at date O in period t, that is, the current period asset prices
(1, pot, Pst, 75 bt, 7 st) . Secondly, the decision timing of household h follows the sequen-
tial decision making that is discussed in the preceding subsection. Thus, the asset investment

(mht,bht, Sht, b e, 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
information including the current period asset prices, but also the ex post information including the
realized current household's labor income and asset returns, 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: th(Whh, ann, G, Xhh) > Jn

for all h, where Jn s the lifetime utility of household h in period h if household h does not buy
any insurance contracts. To simplify the analysis, we also assume that no policyholders can cancel
the original insurance contract arrangements or recontract with another insurance firm.

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

t, Jht(Wht,aht,dht, Xht). With this in mind, we obtain the first-order condition with respect to

4
Cnt for the problem (1):

wU '(cht)—pdﬁlm =0. @)

h,t+1

Using the envelope theorem, we also have the following conditions:

At At +1

= poh—,
At P ONn,t + 1

®3)
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%:(1_ W)Z (Xt + Wht — ), @

Note that both dhe and Xnt are paid at date 2. Combining (2)-(4) leads to

At _ U (o),

At 5)
A _ (L—wh)Z'(Xnt + Wht — omt). (6)
Knt

In the next section, we use these conditions to discuss the optimal decision of the insur-
ance firm.

To specify the maximization problem of the insurance firm in the next section, we need to
construct 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:

h=t
Etz w" Jm(am,dm, Xht,Wht). 7)

h=0

2.3. 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.

Let us begin with presenting the objective function of the insurance firm. The life insur-
ance industry is organized as mutuals or stock firms. However, since mutual insurance firms have

a predominant position in the Japanese life insurance market, ° we focus on the case of the mutual
insurance 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 with the insurance firm. This constraint is expressed by
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h=t
Wi = Mt+ poiBt+ pstSt + mp*st*t + mp*stS “t— ZVhFhO{ht, (8)
h=0

where

Wt the insurance firm's wealth at date 0 in period t,
Mkt - the insurance firm's holdings of domestic money and deposits at date 1 in period 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.
Note that the final term in the right-hand side of (8) denotes the sum of insurance premi-
ums paid by the policyholders of generations 0, 1,..., t.

The insurance firm's wealth in period t+1, Wi+ 1, is accumulated by net savings of the
insurance firm. This accumulation process is described by

W1 =W = redM: + (pb,t +1— Pot + rmpm) B: + (ps,t +1— Pst + rstpst)St

+ (7Z't + 1p*b,t +1— 7Z'tp*bt + mp*btr*m) B + (7Z't + 1p*s,t +1— 7Z'tp*st + mp*str*st)S*t

=2

— ; Vhtih[l/hdht + (l— Vh) Xht}. 9)
h=

o

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 insurance firm. Although we can
examine several kinds of regulatory constraints, we restrict our attention to the following three
types of regulations: the solvency (reserve), risky asset portfolio, and dividend payment regula-
tions.

We first discuss the solvency (reserve) regulation constraint in each period. Since this
regulation 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. More specifically, under this constraint, insurance firms are required to set up reserve ac-
counts for the excess of the value of benefits payable in future years over the value of premiums to

7
be collected for each contract in future. In the subsequent analysis, we consider the following
solvency regulation constraint in period t:

=0 h=7r m=r
Wi — EQ D Y T ™" w0 + (1— vh)th—am]}

=t h=0 m=t

= h=7 m=r
> pERD. Y [T 6nw " wthe + (L= ) Xoe — am]}. (10)

7=t h=0 m=t
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Here, Om (0< On < 1) is the market discount factor from period m to period m+1, and
Tt the degree of strength of the solvency regulation constraint in period t. The left-hand side of
(10) represents the expected reserve for solvency protection in period t, whereas the expectation
value in the right-hand side of (10) indicates the expected present value of the excess of benefits
payable from period t onward over premiums to be collected from period t onward. For example,
the expected present value of the excess of benefits over the value of premiums for household h in

m=r
—h
period 7 (= 1) is calculated by Hén W [‘/ﬁdhr + (11— ) Xn: — ahr} because W is the
m=t

probability of the policyholder’s death in household h during period t and t+1. For future use, we
rearrange (10) as follows:

= h=7 m=r
Wi > L+ ) EQY. Y [T 0w " [ vidhe + (1= 1) Xne — am]}. (12)

=t h=0 m=t

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 assets such as domestic
equities and foreign securities. More specifically, the holding ratio of domestic equities is re-
stricted by the upper bound 30%; and the holding ratio of foreign securities is also constrained by
the upper bound 30% (see lkeo (1994) and Iguchi (1994)). In the following analysis, we impose
the following regulatory constraints of risky asset portfolios:

kWe > psSt, (12)
K Wi > mp*st*t, (13)
s W > 7Z'tp*sts*t, (14)

where 0 < K3, KB | K5 < 1. Constraints (12), (13), and (14) are the regulation of the
holding ratios of domestic equities, foreign bonds, and foreign equities, respectively. Note that the
holding ratio of domestic long-term bonds is not restricted. This feature corresponds to the actual
regulation of Japanese life insurance companies.

We finally introduce the dividend 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) X (insurance firm's wealth). Then, the dividend pay-
ment regulation constraint in period t is written by
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FmM: + rbtpstt + rstpstSt + mp*btr*st*t + mp*str*stS*t > ra\Wh, (15)

where Idt is the expected dividend ratio in period t. The excess of the realized dividend
h=r
- . . ~h+1 .
over the expected dividend in period t, Z w e — W , can be interpreted as the fluc-
h=0
tuations of special dividends.
We are now in a position to discuss the optimal decision problem of the insurance firm.
Since the objective function of the insurance firm is reprersented by the aggregate utility of the
households that contract with the insurance firm during period 0-period t, the insurance firm solves

. . . . 8
the following recursive problem in period t:

h=t
V(W) = @ I\éla(x [Z W' EtJnt(amt, One, Xnt, Wht) + pEVt + 1(Wh + 1)] :
ot,...,dtt),( Xot,...,
xtt), Mt,Bt,St,B™t,S "t} h=0 (16)

subject to (8), (9), and (11)-(15). Here, Vt(VVt) 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 variables of the insurance firm does not include the premium rates (0!0t,--- ) 05tt) . This

assumption can be justified because computation of the premium rate is regulated in the Japanese
life insurance industry even though some deregulation of the premium rate is proposed (see Iguchi

(1994)). Second, the expectation operator Et is conditional on the information available at date 0
in period t, that is, the current period asset prices (1, Pot, Pst, 7Z'tp*bt, mp*st) . 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 decisions ( Mt, Bt, St, B*t ) S*t) are made at date 1 in
period t, while the contracted dividends (d Ot,---,dtt) and the contracted insurance amounts

(Xot,..., Xtt) are paid at date 2 in period t. As a result, (Qot,...,dw) and (Xot,...,Xtt) can

be contingent on the ex post information in period t. Finally, we neglect the insurance firm's hold-
ings of real assets in domestic and foreign countries, its holdings of money and deposits in foreign
currencies, and its holdings of foreign debt in domestic currencies because the data are not avail-
able to us.

3. Testable Restrictions of the Model

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

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

U (Cht) = (Cht)G/G, 17

where 1- O 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(Xht + Wht — Otht) = (Xht + Wht — Otht)e/(g, (18)

where 1- & is the coefficient of relative risk aversion. The parameters O and 0 are as-
sumed to be equal across all households and to be restricted by 0 # 0 <1 and 0# € <1,

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 °

Cht+1 ot Xnt+1+Wht+1—Oht+1 ot
Et 4 =Et+1 , (19)
Cht Xnt + Wht — Ot

Et[ th(Xht + Wht — am) 9_1} = Et[ thILlst(l-l- 771)5 - Rbt,let], (20)

Et[ Xst(Xht + Wht — am)gﬂ = Et[ Xst/,lst(l+ 77[)& - Rst,Udt + ILlpst], (21)

E{X *it(Xht + Wht — 0{ht) G_l} = Et[ X *itlLlst(1+ 77t)§ - R*it,udt + ,Ll*pit], =b,s.(22)

Here,
Xit =it + ApPit — I'mt_ fori=b,s,

X=r"w+A(mp) —Int fori=b,s,
Ri=ri—rIm fori= b, s,

Ritc=r"t—rm fori=b,s,

Apit = (Pi.t+1— Pit)/ Pit fori=b,s,

A(ﬂ'tp*it) =(m+ 1p*i,t +1— ﬂtp*n)/mp* it fori=b,s.
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The nonnegative Lagrange multipliers in period t, (,Ust,,Llpst,,U*pbt,,U*pst,,Udt ), 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 Et is made at date 0 in period t. Since Cht s un-
known to any agent at date O in period t, Cht may be correlated with expectation errors at date 0 in
period t.

The multiplier Ast 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

(AHsty Upsty LL pbty L4 psty Lhdt) 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, £dt must be positive in some

periods, whereas ( sty Upst, L4 pbt, L pst) 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 of ( Lpst, £ pbt, LI pst) are positive in some periods, while ( Lty Lt ) 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, Hdt and some of ( Mpst, £ pbt, L4 pst) are positive in some periods, while fést is

equal to zero in each period. The final possibility occurs if the solvency regulation constraint is
binding. In this case, L&t 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 Cht

and Xnt + Wht — Ot | and the level of Cht 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.

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 O or 0 is directly estimated from (19), the estimated values O and 0 con-
verge to the trivial value zero. To avoid this problem, we need to divide both-hands sides of (19)

10
by O — 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

0 =-5-4,-3-2,-10 and estimate the Euler equation (19) for these different values
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11 . . . .
O " To perform the GMM estimation, we also need to test the stationarity of the growth rates of
both consumption expenditures, Ct , and household wealth including the insurance amount minus

the insurance premium, Xt + Wt — Q| 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 6 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

( sty Lost, L4 pbty L4 pst, Lldt) 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

6-1

time t in the lef-hand sides of (20)-22) -  XKi(Xn+Wh—am)”  and
* -1

X it(Xht + Wht — aht) for i = b, s - defines an error term that should have conditional

meaning of zero if ( Lty sty L pbty L1 psty Lldt) 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 ()zht + Whe — Oht th, xSt, X bt | X st ) and the particular value 0

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

6-1 * 0-1
Xit(Xht + Wht — O!m) and X it(Xht + Wht — tht) (for i=Dh, 3) are equa| to zero over

the sampling periods if ( Lést, Hpsty, L4 poty L psty Hdt) 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

Xit(Xht + Wht — am) o1 and X *it(Xht + Wht — am) -1 calculated by ()th + Wit — &ht '

th, Xst, X bt | X st) and & are not equal to zero over the sampling periods. To justify the

6-1
use of the nonparametric regression, we need to test the stationarity of Xit(Xht + Wht — Olht)

* 6-1
and X it(Xht + Wht — (th) (for i = b, s) because the nonparametric regression needs the
stationarity of the data.

Our empirical testing procedure is now summarized as follows:

(i) Estimate the Euler equation (19) of which both-hands sides are divided by O — 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 6 consistent with the
estimated Euler equation. These implications are summarized in Table 1, given the sign of the non-

13 * H
negative Lagrange multipliers. ~ Note that Xit and X it (I =D0,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
* * * * h:t
M: =W — pstt — pstSt — 7P Bt — P S ¢+ z W . (A1)
h=0
Substitute (A1) into (9) and solve it with respect to Wiz, Then, further substituting

such Wh + 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 {(dot,...,dtt), (Xot,...,Xtt) , B:, S, B*t,S*t}:

M]t_h+1(cht)g_l — pV (. l(Wt + l) W — /Jst(1+ 77t) w e = 0, (A2)

" (L= ) (Kot + Wit — am) ™ — pV o a(We ) ™ (L= )

— tus(L+ ) w' " (1—w)a =0, (A3)
pEt{V (= l(Wt + 1)[ Po.t + 1+ FotPot — (1+ rmt) pbt]} + ,let(rbt — I’mt) pbt =0, (A4)

pEl’{V (= l(Wt + 1)[ Ps.t+1+ IstPst — (1+ rmt) pst]} — MpstPst + Ilet(rst - rmt) Pst = 0, (A5)

pEt{V't + 1(Wt + 1)[7[1 +1 p*b,t +1+ mp*btr*bt — (1+ rmt)ﬂtp*bt]}

. . . . (A6)
— M oot 7P bt + ,let(f bt — rmt)mp bt = 0,

pEt{V s l(Wt + l)[ﬂf +1 p*s,t +1+ 7Z’tp*str*st — (1 + rmt)mp*st]}

* * * * (A7)
— U pstTTP st + ,let(r st — rmt)mp « =0,

where Mst, fhst | AL pbt L pst and fldt 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 (d Oty.. -,dtt) and (Xot,- <oy Xtt) 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

PVl 1(Wt + 1) = (Cht)ai1 - /,lst(l‘l‘ 77()5, (A8)

(Cht) = (Xht + Wht — am) o (A9)

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

Notes

1. See Tachibanaki and Chuma (1993) and Ikeo (1994). Table OA 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 OB 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 Wh,t + 1 and substitute

such Wh,t +1 into Jn,t + 1 of the objective function of the problem (1). Partially differentiating
it with respect to Cht leads to the first-order condition (2).

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 O — 0 or (0 - 9)(9 - 1)

or (t9 - 1) . The estimation results are robust enough even though these changes are considered.

11. The chosen values O 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 0.
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 Xt + Wht — Ot are stationary. However, it is highly
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probable that Xnt + Wht — Oht js nonstationary. On the other hand, under the Nadaraya-Watson

nonparametric regression, we are only required to show that Xit(Xht + Wht — OCht)e ' is station-
ary. Furthermore, although the GMM estimation depends on the choice of instrumental 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

sides of (20)-(22) calculated by Xit, X it (i=b,s), Xnt + Wht — Ot , and €@ are equal to zero
even if not all the Lagrange multipliers of the regulatory constraints are equal to zero over the
sampling periods. However, since this is an exceptional event, we neglect the possibility.
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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 11 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.
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