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1. Introduction

The literature on rational expectations has criticized traditional
macroeconometric models and policy evaluations with them, on the grounds
that the models take inadequate account of the effects of alternative
policy rules on the expectations formed by the economic agents.
Lucas{1976) argues that the problem stems from the static expectations
mechanisms embedded in these models, where current and lagged variables
are used as proxies for expected variables. He points out that a
change in policy rules induces the economic agents to revise their
expectations. However the traditional models are simulated under the
aséumption that agents' expectations for the behavior of shocks to the
system are invariant under changes in the true behavior of these shocks.
So simulations using these models can provide no useful information as
to the .actual consequences of alternative economic policies because of
the deviations between the prior true model structure and the true
structure prevailing after policy changes.

A simple way to model the expectations mechanism is to incorporate
the rational expectations. hypothesis. The hypothesis is that the agents
form subjective expectations of economic variables identical to the
objective expectations of the true process generating it conditional on
all information available at.the time. The "rational expectations
approach" to macroeconomic stabilization analysis builds upon three
distinct hypothesis: (1) expectations are formed rationally as explained
above, (2) price is perfect flexible to move toward its market-clearing
value, and (3) aggregate supply is inelastic with respect to expected

change in the price level, which is called the ratural rate hypothesis.
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When the hypothesis (1) is combined with the hypothesis (2) and (3), the
expected change in monetary or fiscal policy have no effect .on the real
output}/ In this paper, we present a small macroeconometric model of
the Japanese economy based on the hypothesis (1) and (2). However
we do not assume the hypothesis (3) a priori.

The basic sample periodlthat is used to estimate the model is
1967:1T - 1980:I. The period includes both the fixed exchange rate
system and the floating system. The drastic shift of international
monetary regime can be imagined to have effect -on the economic behavior.
We treat the foreign exchange rate as fixed constant during the period
prior to 1973:I and as endogenous variable during the period after
1973:1I1. We conduct policy simulations and reveal the differences
among the résponses of the model to fiscal or monetary shocks under fixed
or floating exchange regime. We also present a macroeconometric model
with static expectations hypothesis to compare the dynémic properties
between rational and non rational model.

In section 2, the model used in this paper is decribed. Section
3 shows the estimated results,. In section 4, we compare and evaluate
the effect of policy change on the endogenous variables. Section 5

presents the non rational expectations model and its dynamic properties.



2. The model

The model can be partitioned into the following five models:
aggregate supply, aggregate demand, income distribution, financial
market and foreign exchange market, The model includes the expected
values of some endogenous variables. We assume that the economic
agents are rational in the sense that they know the model and use all
the available informations in the system in forming their expectations.

A key feature of this model is that the price is taken to be
ﬁerfectly flexible in the sense of adjusting so as to equate aggregate
supply and demand. In this regard, the model differs from the
traditional macroeconometric models based on the income-expenditure
approach.

All variables are expressed in natural logafithms with the exception

of interest rates.

2.1 The aggregate supply

The aggregate production function is Cobb~Douglass with constant

returns to scale:

Yt = a + a, LHt + (1 - a, ) Kt—l (1)

where Yt is the real output, LHt is the labor input in manhours, and
Kt is the real capital stock at the end of the period. We assume

that the labor input is determined by the marginal condition::

+Y -LH =W -P (2)

) t t

where a2, = 1ln a

9 1° Wt is the nominal wage per manhour and Pt is the
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output price. Solving (1) and (2) we get:
a. + a, a a .
y =9 1 2 4 L (p -w )+x (3)
t T, . T . £t t-1
1 1
ag + 2, 1
LHt = + ( Pt - Wt ) -+ Kt—l ()
1- a1 1 - ay

Equation (3) and (4) determine the aggregate supply and the labor input,
given the capital stock at the end of the previous period, the output
price and the wage rate.

We assume a logarithmic first-order adjustment mechanism relating

the number of employees to the labor input:

L -1 = bO + b1 ( LHt - LR (5

t t-l t-1 )

where Lt is the number of employees, bo is the time trend factor which.
reflects the institutional decrease in the average hours per employee.
We define the unemployment rate, RUt, as the function of the number of

employees and the working age population:

+ ¢, L+ c, POP | (6)

where POPt is the working age population.

We assume the expectations-augmented Phillips relations for the

labor market.

Wt - W =d +d. (E P -P 1 ) + 4

eo1 T gty CE R P RU, (7

2

where Et Pt is the expected value of Pt conditional on the information

1



T
available at the end of the previous period t-1. If dl = 1, it provides

a vertical Phillips curve postulated by the monetarists. However

we leave the question of whether or not d, should be equal to unity as

1

an open one and estimate it by the data.

2.2 The aggregate demand

Bilson(1980) estimated the aggregated consumption function based
upon the rational expectations — permanent income hypothesis, where the
change in consumption is related to the unanticipated change in real
income. He demonstrated that the permanent income changes 6nly in
response to the innovations in the stochastic income stream which includes
la revision in the household's forecasts of future income. In addition
he observes that household with high real interest rates reacts more
strongly to the unanticipated change in the real income than do those
Jfacing low interest rates. Ban{1981) also observes that the change
in the real interest rate induces the change in the parameters of
consumption function. Accordingly to these facts, we postulate the

consumption funetion:

+ ey ( YDRt ~E YDRt )

t-1

+e, [RDT, - (E_ P, -P,_, 1 (8)

where Ct is the real consumption expenditures, YDRt is the real disposable

income, Et— YDRt is the expected value of YDRt conditional on the

1

information available at the end of the previous period t-1, and RDTt

is the interest rate of time deposit.
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The fixed investment function used in this study is of the following

form:

I = f,+ £ Y + £ K _

N 0 1 + f3 { RLt - (E

1 g1 Fp ~ Fp )] (9)

where It is the gross fixed investment and RLt is the corporate bond
rate. The presence of the expected real interest rate reflects the
rental cost of capital taking account of expected inflatiomn.

We formulated the exports and imports functions Qith partial

adjustment mechdnism:

EX = gg + 8y Ewt + g, ( FXRt + PEWt - Pt ) + g4 EXt_ (10)

t 1

(1)

M ) -
Idt ho + h Yt + h2 ( FXRt + PIMt Pt ) +h IMt—

1 3 1

where EXt is the real exports, EWt is the real world trade, FXRt is the
foreign exchange rate, PEWt is the world trade price, IMt is the real

imports and PIMt is the imports price.

2.3 The dincome distribution

We consider the determinants of the personal income and its disposable

income. The personal income consists of the compensation of employees
and proprietors' and rental income. The personal- income function is:
= ] i + LH + i DT _ + NW 12
YP, = i, + 1 ( Wt c ) i, (1n R c -1 ) (12)

where YPt is the personal income and Nwt is the met worth at the end of

the peried. The disposable income function is:
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YD =

¢ = Jg + iy YPt + 3, RTAXt (13)

where YDt is the disposable income and RTAXt is the average income tax

rate.
2.4 The financial market

The main task of this_sector is to determine the short-term and
long-term interest rate. These interest rates influence the aggregate

demand directly or via the effects on the foreign exchange market.
The LM curve relates the demand for real blances to the real income

and the short-term interest rate:-

M- P_=Xy+k Y +k, RCL_ (14)

where Mt is the money supply and RCLt is the short~term interest rate.
Equation (14) characterizes egquilibrium in the money market. This

determines the nominal short-term interest rate, given Mt’ P, and Yt.

t

The term structure relates the long-term interest rate to the

current level and most recent history of the short-term interest rate.

RL_=1,+ 1 RCL_+ 1, RCL_, + 1, RL__ (15)

3 1

2.5 The foreign exchange market

We assume the market-clearing equation in the foreign exchange

market to be of the following specific form:

- = - M —
FXR mO + m1 ( Mt USLIt )y + m,, ( Yt USYt )

T
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+ mg ( RCLt - RTBt ) (16)

FXR_ - FER_, = & ( FXR_ - FRR

1 eep ) (17)

where FXRt is the foreign exchange rate ( yen/dollar ), FXRi is the
desired value, USMt is the U.S. money supply, USYt is the U.S. real
output and RTBt is the U.S. short-term interest rate ( Treasury bill
rate ). § is the partial adjustment coefficient. Equation (16) can
be derived from the theory of mometary approach to the foreign exchange

2/

rate.



3. Estimation of the model
The model has 19 endogenous variables, 16 behavioral equations and

3 definitional identities, and 13 exogenous variables. The model

includes the expected values of endogenous variables Pt and YDRt, denoted

by Et—l Pt and Etnl YDRt. We use the following procedures to estimate
the coefficients of the model, which is proposed by Fair(1979).

(i) The equations (19), (20), (25), (26), (28) and (30) are estimated

by ordinary two stage least squares?/

(ii) The equations (18), (21), (27), (29), (31), (32) and (33) are
estimated by two stage }Fast squares under the assumption of
first-order serial correlation of the error terms. Fair(1970)

(1ii) Each of the 13 exogenous variables is regressed on 1 and its first
$ix lagged values, and predicted values of these exogenous variables

'.are obtained.

(iv) An iterative procedure is used to estimate the equation with the
rationally expected variables, (22), (23) and (24). First given
initial guess for Et—l Pt and Et—l YDRt which are calculated from
a regression of each variables, Pt and YDRt, oun 1, all the lagged
endogenous variables in the model and the predicted values of the
13 exogenous variables obtained in (iii), equatioms (22) - (24)
estimated by two satge least squares. Given these estimates,
the model is solved for E

and Et— YDRt with the predicted

e-1 T 1

values of the exogenous variables replacing the actual values.

This new set of values for E and E YDRt is used to obtain

t-1 Pt t-1

a new set of estimates. The iterative procedure is stopped

. E P
when the successive values of Et—l Pt and - YDRt are within
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a prescribed tolerance level. In this case, the convergence
occurs after 11 iteratioms.

The model is estimated using seasonally adjusted quarterly data
from the peried 1967:II to 1980:I. However we treat the foreign
exchange rate as fixed and constant variable during the period prior to
1973:1. So the sample period for the equation (31) is from 1973:1II to
1980:1. The sources of data are given in the Appendix. The number

in the parenthesis is asymptotic t-value.

3.1 The aggregate supply

P - Wt = -2,4198 + 0.6754 ( Yt - K

t {18)
(7.78) (2.92)

t-1 )

2 = 0.992  SE=0.0251 DW=1.92  p=0.9957"
(177.4)
LE_ - K = 0.2757 +1.3327 (P - W, ) (19)
(12.55) (141.9)
% = 0.998  SE = 0.0191  DW = 1.75

Solving the equation (3) for Pt - Wt, we get the equation (18).
These two equations should be estimated jointly with ecross-equation
restrictions as indicated in (3) and (4). However we estimated them
separately without restrictions for computational ability. So the
estimated marginal productivity of labor input in (18) is 0.5969 which

differs from that of (19), 0.2496.

Lt - Lt-l = 0.00215 + 0.3328 ( LHt - LHt_l ) (20}
(4.40) (6.54)
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RZ = 0.987 SE = 0.00351 DW = 2.45 -
RU, = -0.1679 - 0.1159 L_+ 0.1304 POP (21)
(1.03)  (3.48) (4.80)
R? = 0.959 SE = 0.00087 DW= 1.73 o = 0.8810
(19.47)
W, - W, = 0.06416 + 0.4586 (E_ P, - E _, P )
(5.53)  (3.68)
~ 2.4045 .RU, (22)
(2.81)
R? = 0.296 SE = 0.0188 DW= 2.64

The equation (20) indicates that one percent change in labor input induces
one—third percent change in the number of employees and the average hours
worked decrease about 0.2 percent per quarter. Estimating the eaquation

(22), we replaced P in the equation (7) with E o Pl ys which is the

t-1

conditional expectation of Pt—l on the information available at the end
of the period t-2, for the degree of goodness—of-fit. The coefficient
-of expected inflation is 0.4586 which is significantly different from 1.

So the Phillips curve is not vertical in our RE model.

3.2 The aggregate demand

YDRt )

C_-C__, = 0.01599 + 0.2828 ( YDR_~-E,_,

£~ Ct-1
(8.75)  (3.00)

+0.1475 [ RDT /400 - (E__, P, - E_, P ;)] (23)
(1.22)

R2 = 0.280 SE = 0.0129 bW = 2.01
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I, = - 4.2492 + 1.5836 Yt - 0.3639 Kt—

t i
(2.43)  (5.10) (1.74)
- 0.210L [ RL_/ 400 - (E,_, P, - E_,?, )] (24
(1.19)
R% = 0.995 SE = 0.0265 DW= 1.31 b = 0.9349

(19.47)

It is noticeable that the consumption function exhibits no serial
correlation in the residuals. The absence of serial correaltion is

a necessay condition for the validity in the model with the rational

expectations - permanent income hypothesis. We replaced P __ in (8)

1

and (9) with E for the same reason as the wage equation. The

P
t=2 " t-1
twenty eight percent of the unanticipated income change is applied
toward the consumption expenditures. The significant level of real

interest rates in both equations (22) (23) is low, but the sign condition

is satisfied.

EX, = 0.2985 + 0.2996 EW_+ 0.1276 ( FXR_-+ PEV, - P, )
(0.57)  (3.79) (3.13)
+ 0.8184 EX (25)
(17.99)
R® = 0.996 SE = 0,0287 DW = 1.82
IM_ = -0.8025 + 0.2067 ¥, - 0.09878 ( FXR_ + PIH_ - P_ )
(1.55)  (2.12) (3.00)
+0.8316 TM__, (26)

(12.17)

R = 0.991 SE = 0.0298 DW= 1.70
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The short-run income elasticity of exports is 0.30, while the long-run
elasticity is 1.65. The corresponding price elasticities are 0.13

and 0.70. On the other nand the income elasticities of imports are 0.21
in the short-run and 1.23 in the long-run, while the corresponding price

elastcities are 0.10 and 0.59.

' 3.3 The income distribution

YP_ = 0.3587 + 0.9256 ( W_+ LH )
(3.30)  (26.08)

+ 0.03757 [ 1n(RDT,) + NW,_, ] (27)
(1.12)
R? = 1.000  SE = 0.0218  DW = 2.34 o = 0.6634
(6.19)
¥YD_ = - 0.3258 + 0.9993 YP_ ~ 0.09874 RTAX, (28)
(58.13) (220.9) (55.17)
R% = 1.000 SE = 0.00171 DW = 1.92
3.4 The financial market
RCL_ — RN_ = 3.7479 - 8.8578 ( M_ - B, ) + 10.2130 Y, (29)
(20.75) (4.23) (5.50)
R? = 0.824 SE = 0.430 DW = 1.81 0 = 0.8983
(15.05)
RL_ = 1.4948 + 0.3175 RCL_ - 0.1986 RCL__, + 0.7144 RL__; (30)
(2.79) (7.14) (3.34) (7.45)

R% =0.933 SE = 0.264 DW = 1.94
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Soilving the market-clearing condition (14) for RCLt and replacing it
with RCLt - RNt’ we get the estimated equation (29). The estimated
value of real income ealsticity is 1.15, which is impossible to reject

the hypothesis of unit elasiticy at 95 percent significant level.

3.5 The foreign exchange market

FXR_ = 0.1440 + 0.4022 ( Mt - USMt ) =~ 0.1588 ( Yt - USYt )

E
(0.05)  (2.94) (0.26)
+ 0.01515 ( RCL_ - RTB_ ) + 0.5978 FXR ., (31)
(2.35) (2.94)
R% = 0.931 SE = 0.0405 DW= 1.79 0 = 0.5909
(3.72)

According to the monetary approach, the system is homogenous of degree
one in nominal variables. We estimated the equation with the
restriction that the long-run elasticity of money supply for foreign
exchange rate is equal to 1. The estimated long-run income elasticity

is 0.395 and the interest rate semi-elasticity is 0.038.

3.6 Miscellaneous equations and identities
PCt - P(]t__4 = 0.01427 + 0.9226 ( Pt - Pt—4 ) (32)
(1.51) . (10.01)
R? = 0.952  SE = 0.0096 DW= 1.95 o = 0.8352
' (9.58)
Kt - Kt—l = 0.09120 + 0.03486 ( It - Kt—l ) (33)

(28.89) (21.55)



PP

R™ = 0.962 SE = 0.00148 DW = 2.05 p = 0.3986
(3.10)

The equations (32) and (33) determine the consumption price deflator PCt
and the real capital stock Kt respectively. These are so-called

statistical equations in our model.

= - 2
Yt in ( exp(Ct) + exp(It) + exp(Gt) + exp(EXt) exp(IIt) + exp(zt) )

(34)
YDRt = YDt - PCt {35)
NWt = In ( exp(YDt) - exp(Ct + PCt) + exp(NWt_l) )] {36)

~-Identities (34}, (35) and (36) determine the aggregate demand, the real

‘disposable income and the net worth respectively.
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4. Sirmulation amalysis

4,1 Solution of the model

The model c¢an be considered as a block recursive system which consists
of two blocks. Each block has 19 endogenous variables. The first
block is solwved usiné the predicted ﬁalues of all the exogenous variables

5/

in place of the actual values? It produces the expected wvalues of 1

and YDRt, and Et-l YDRt. The expected values of these endogenous

Eea1 Pt
variables and the actual values of all the exogenous variables are used
to solve the second block. When the dynamic simulation is conducted,
the predicted values of the lagged endogenous variables which are soultions
of the second block in the previous period are used in place of the actual
values.

We carry out two simulation experiments to test the ex-post predictive
performances, which are the one~period static prediction and the full--
period dynamic prediction over the within-sample period 1967:II - 1980:I.

The Theil's inequality coefficients of representative variables, Y , P

t? e?
RCLt and FXRt are 0,00057, 0.0274, 0.0315 and 0.00252 respectively for
the one-period static prediction, and 0.00231, 0.225%, 0.0936 and 0.00505
respectively for the full-period dynamic prediction. The discrepancy
between the actual value and -the predicted value of.Pt is very large as
compared with the other variables in the case of dynamic prediction.

This fact might throw doubt on the hypothesis that the price is perfectly

flexible in the sense of adjusting so as to equate the aggregate supply

and the aggregate demand immediately.
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4.2 The short-run aggregate supply and demand schedules

We reveal the short-run aggregate supply and demand schedules in
our model, which are relationships between the quantity of output and
the level of price. The traditional approach to macroeconomic
stabilization analysis assumes that the short-run aggregate supply is
quite flat for the reason that an expansion in output has relatively
little effect on costs and prices in the short-run. S0 a rightward
shift of aggregate demand schedule, which is caused by the expansionary
fiscal policy in the form of increased government spending, leads to anm
increase in the real output. However the "rational expectations
approach" insists that the anticipated change in fiscal or monetary
poiicy has no effect on the real output, Because the short-run aggregate
supply schedule is vertical when the policy change is anticipated.
So ‘the expansionary policy leads only to an increase in the price level.

In Figure 1, we show the short-run aggregate supply and demand
schedules embedded in our model every f£ifth year. We have derived
these schedules as follows: (i) The supply schedule is the locus of
points generated by the intersection of the aggregate supply and demand
schedules when we vary the level of real government expenditures arbitrarily
given the supply schedule. The solid line of the supply schedule is
based on the assumption that the change in real government expenditures
is unanticipated by the economic agents at the end of the previous period.
On the other hand, the chain line is based on the assumption that the
change is anticpated. (ii) The demand schedule is the locus of points
generated by the intersection of the aggreagate supply and demand schedules

when we vary the constant term of price equation (18) arbitrarily given
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the demand schedule.

-The price elasticity for the aggregate supply is invariable as years
go on. The value is 1.318 in the unanticipated case and 0.714 in the
anticipated case. The short-run aggregate supply schedule is not
vertical in our model, even 1f the policy change is anticipated. The
price elasticity for the aggregate demand is 0.090 in 1970:I, and 0.098
in 1975:1 and 1980:I. This implies that the price elasticity for the
aggregate demand 1s a little higher in the floating exchange rate regime
than in the fixed exchange rate regime. However the aggregate demand
is inelastic for the change in the price level. in general. So an
upward shift of aggregate supply schedule caused by an externmal shock
such as the oil crisis may lead to a very high inflation unless the
aggregate demand schedule is moved to the left by the cut of government
spendings. Figure 1 also implies that the first oil crisis in 1973-74
shifted tﬁe short-run aggregate supply schedule in the unanticipated case,

but the second oil crisis in 1979-80 did not shift it so far.

4.3 The dynamic effects of policy change

We investigate the effects of fiscal and monetary policy on the
economy with the innovation-simulation technique where inmovations from
time series process of policy variable are used in ‘conducting simulation
experiments?l The procedure is essentially as follows: for example,
let the exogenous policy variable Gt be an autoregressive process of
order .

n

Gt =.E ¢i Gt—i +u, (37)
i=1
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where u, is a white-noise error process. Gt is shocked upwards at time
T from its historical value by an amount E_ It is clear that the
difference between the shocked path of GT+i and the control path of GT+i’
3, ¢lt, ¢iﬁ + ¢1¢2$ and so on, follows the time series process decribed

by (37). Because the time series process of policy variables is not
altered by this procedure, a simulation experiment using the above shocked
path of GT+i would be less likely to change the strucure of the modél

even if the static expectations mechanisms are implicitly embedded in

the model. Figure 2 traces out the responses of the fiscal and monetary
policy variables, Gt and Mt’ to a 1 trillion innovation at time 0?/
Figures 3-6 illustrate the responses of selected endogenous variables
during the firgt 28 quarters to an innovation in the fiscal and monetary
po;icy described aboveg/ Simulation experiments are carried out on the
two different assumptions about the foreign exchange rate system: the
floating exchange rate system and the fixed exchange rate system. In
the case of fixed exchange rate system, we treat the foreign exchange

9/

rate as the axogenous variable! The paths of G.FXR and M.FXR in the
figures indicate the responses of each endogenocus variable to the fiscal
and monetary innovation respectively in the floating exchange rate system.
On the other hand, the paths of G and M in the figures indicate the
regponses of each endogenous variable in the fixed exchange rate system.
Figure 3 shows that an innovation in the fiscal policy has a sharp
immediate expansionary effect on the real output, and its effect is damped
but continued during the subsequent quarters. According to the h

“rational expectations approach" to macroeconomic stabilization analysis,

an unanticipated expansionary policy change obtains most of its effect
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in the first quarter by raising the price level of output which brings
about a higher real output, but fairiy soon the price level is caught

up by the nominal wage rate and the real output falls to the previous
level in the absence of the expanéionary policy dnnovation. This
neutrality proposition rests mainly on the natural rate hypothesis which
presumes the real wage rate to be unaffected by the nominal variables.
However it seems that the natural rate hypothesis does mot hold in our
model. The effect on the nominal wage rate is relatively smaller than
the corresponding effect on the‘price level, So an expansionary fiscal
policy can increase real output through less real wage rate. |

The effact of fiscal policy under the floating exchange rate system
is a little larger and longer lasting than the corresponding effect under
the fixed exchange rate system. On the other hand, monetary eXpansion
is more effective in raising the real output under the floating exchange
rate system, where it is supported by an induced exchange rate depreciation
illustrated in Figure 6, than under the fixed exchange rate system.

The IS schedule embedded in our model is nearly vertical. So the
expansionary monetary policy which causes the LM schedule to shift
rightwards results in lower interest rate only and has little effect on
the equilibrium of real output and price level in the_shqrt—run. These
characteristics in our model differs from that of the monetarist model
where monetary innovation is the dominant factor contributing to economic

fluctuations and fiscal innovation has only a transitory impact on economic

10/

activity.
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5. The model with non rational expectations model
We present the macroeconometric model wiith non rational static
expectations, What differs from the rational expectations model in the

previous section is that the rationally expected variables, Et—l YDRt,

Et—l Pt and Et—2 Pt—l’ are replaced by YDRt—l’ Pt—l and Pt_2 respectively.
The estimation results by two stage least squares are:
Wt - wt—l = 0.04699 + 1.0585 ( Pt—l - Pt_'2 ) - 1.9499 RUt (37)
(4.79) (5.83) (3.74)
RZ = 0.564  SE = 0.0148  DW = 2.87
Ct - Ct-l = 0.01099 + 0.3309 ( YDRt - YDRt_1 )
(5.33) (5.10)
+ 0.3218 [ RDTt/4OO - ( Pt—l - Pt—2 Y1 (38)
(2.24)
R2 = 0.436 SE = 0.0114 DW = 2.44
It =~ 4.8371 + 1.6785 Yt - 0.4140 Kt~1
(2.82) (5.28) (1.98)
- 0.9481 [ RLt/400 - ( Pt—l - Pt__2 } ] (39)
(1.47)
R> = 0.986  SE = 0.0267 DW= 1,39  p = 0.9141
(17.17)
The coefficient of expected inflation is 1.0585. So the natural rate

hypothesis seems to be supported in this non rational expectations model.
The degree of goodness-of-fit in (37) and (38) is better than that of
the rational expectations version (22) and (23). However the performance

of the non rational expectations model is worse than that of the rational
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expectations model. The Theil's inequality coefficients of representative

variables, Y_, P RCLt and’FXRt are 0.00060, 0.0282, 0.0311 and 0.00251

t* e’

respectively for the one-period static prediction, and 0.00306, 0.2975,
0.1098 and 0.00620 respectively for the full-period dynamic prediction
over the within-sample period 1967:11 - 1980:I.

Figures 7-10 illustrate the responses of selected endogenous variables
during the first 28 quarters to an innovation in the fiscal and monetary
policy decribed in the previocus section. Figure 7 shows that an
innovation in the fiscal policy has a sharp immediate expansionary effect
on the real output. However the output price level is caught up by
the nominal wage rate and the real output falls sharply below the level
in the absence of the expansionary policy innovatioen. This phenomenon
which supports the neutrality proposition of the "rational expectations
approach'" is quite different from that of the estimated rational
expectations model in the previous section. The impact of the monef
expansion on the real output also becomes negative after three years.

The fiscal innovation raises the price level to a peak after two or three

years and then reduces it, while the monetary innovation raises the price

level continually though the impact on the real output turms to negative.
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6. Conclusions

The purpose of this paper is to present a small macroeconometric
model of the Japanese economy when expectations are formed raticonally.
The estimated results imply that the natural rate hypothesis does not
hold in our model: that is, there exists a Phillips curve tradeoff
between the real output and the price level. So the systematic part
of policy has real effect on the economy though the anticipated policy
action is less effective than the unanticipated. On the other hand,
we present another macroeconometric model when expectations are formed
non-rationally. The natural rate hypothesis holds in this non-rational
expectations model, which contrasts in a striking way with the rational
expectations model. This fact implies the following paradoxical
proposition that an expansionary policy action has persistent positive
real effect on the economy in the case of the rational expectations
model, while it has transitorily positive but negative real effect in the
long~run in the case of the non-rational expectations model. The
rational expectations is itself no reason to conclude that we should give
up on stabilization policy.

However the results of this paper should be interpreted with the
usual degree of causion. They are dependent on the particular model
which may not be a good representation of the economy. The model does
not include the future expectations variables for simplification. In
spite of these caveats, ig appears from the present result that the
introduction of rational expectations to a macroeconometric model does

not always make it more classical or monetarist in its behavior.
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Figure 2.
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Figure 4.
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Figure 5.
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Figure 6. Response of the FXR to a 1 trillion innovation
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Figure 7. Response of the real GNP to a 1 trillion innovation
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Figure 8. Response of the GNP deflator to a 1 trillion innovation
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Figure 9. Responsé of the RCL to a 1 trillion innovation
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TFigure 10, Response of the TXR to a 1 trillion innovation
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Appendix The data and sources

c Households censumption expenditures, 1975 prices, billion yen, NIA

EW World exports (f.o.b.), 1975 prices, 10 million dollar, MBS

EX Exports of goods and survices, 1975 prices, billion yen, NIA

FXR Foreign exchange rate (inter-bank spot rate middle), yen/dollar,
ESM

G Government final consumption and fixed expenditures, 1975 prices,
billion yen, NIA

H Total hours worked of all industry excluding services, 100 hours,
MLS

I Gross fixed investment by private enterprises, 1975 prices, billion
yen, NIA

IM Imports of goods and services, 1975 prices, billion yen, NIA

K Capital stck by private enterprises, 1975 prices, billion yen, NIA

L Total employment, 10000 persons, LFS

LH Total manhours ( = L % H )

M Money supply (currency 4 quasi money), 100 million yen, EMS

NW Net worth, current prices, billion yen, NIA

P Deflator for Y, 1975 = 1, NIA

PC Defaltor for C, 1975 = 1, NIA

PEW Unit value of world exports, 1975 = 100, MBS

PIM Deflator for IM, 1975 = 1, NIA

POP  Working age population, 10000 persons, LFS

RCL  Call rate (unconditional), percent, ESM



RDT
RL
RTAX
RTB
RU
Usy
Usy

W

YD
YDR

TP

Nofes
ESM
IFS
Lrs

MBS

NIA

SCB
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Interest rate of time deposit 1 year, percent, ESM
Industrial bond rate, percent, ESM

Average tax rate of personal income, percent, NIA
Treasury bill rate in U.5., percent, IFS
Unemployment rate, percent, LFS

Money supply in U.S. (currency + quasi money), billion deollar, IFS
Gross national product in U.S., 1972 prices, billion dollar, SCB
Nominal wage per manhour ( = (compensation of employees + total
income of self-employed) / LH ), 100 yen, NIA

Gross national products, 1975 prices, billion yen, NIA
Disposable income, current prices, billion yen, NIA

Real disposable income ( = YD / PC ), billion yen, NIA
Personal‘income, current prices, billion yen, NIA

Miscellaneous expenditures, 1975 prices, billion yen, NIA

: Economic statistics monthly, Bank of Japan

: International financial statistics, International Monetary Fund
: Labor force survey, Ministry of Labor

: Monthly bulletin of statisties, United Nations

Monthly labor survey, Ministry of Labor

: National income accounts, Economic Planning Agency

Survey of current business, Department of Commerce

.
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Footnotes

1. Sargent and Wallace (1976), Barro (1976) and many other papers.

2. Bilson (1978)

3. At first we estimated all the equations using the method (ii).
However the asymptotic t-values of first—order serial correlatiom
coefficients of these six equations were small and insignificant.
So we estimated them using ordinary two stage least squares.

4. p is the maximum likelihood estimate of first-order serial correlation
coefficient in Fair (1970).

5. ?redicted values are static prediction from regression described in
(iii) of sectiom 3.

6. Miskin (1979)

7. TFigure of government expenditures, G_, is adjusted at annual rate,

£?
while that of money supply, Mt, is at quarterly rate. So the amount
of shocked innovation in the money supply is 0.25 txillion yen.

8. The simulation experiments are based on the sample period for 1973:1L
- 1980:1 and hence cover a period of 28 quarters.

9. We only removed the foreign exchange rate equation (31} in the
estimated model and did not reestimate the model on the assumption
that economic agents expect FXRt rationally f£rom the information about

its stochastic time series process.

10. Anderson and Carlson (1974), and Shimpo, Konishi and Ohira (1978)



- 37 -

References

Anderson, L. C. and K. Carlson, 1974, St. Louis model revisted,
International Economic Review 15, 305-327.

Ban, K., 1981, Estimation of consumption function with a stochastic
income stream, Discussion Paper no. 104, Institute of Socio-Economic
Planning, University of Tsukuba, Ibaraki, Japan.

Barro, R. J., 1976, Rational expectations and the role of monetary policy,
Journal of Monetary Economics 2, 1-32.

Bilson, J. F. Q., 1978, The monetary approach to the exchange rate: Some
empirical evidence, International Monetary Fund Staff Papers 25,
48-75,

Bilson, J. ¥. 0., 1980, The rational expectations approach to the
consumption function: A multi-country study, European Economic Review
13, 273-299.

Fair, R. C., 1970, The estimation of simultaneous equation models with
lagged endogencous variables and first order serially correlated
errors, Econometrica 38, 507-516.

Fair, R. C., 1979, An analysis of the accuracy of four macroeconometric
models, Journal of Political Economy &7, 701-718.

Lucas, R. E., 1976, Econometric policy evaluation: A eritique, in: K.
Brunner and A. H. Metzler eds., The Phillips curve and labor markets,
(North-Holland, Amsterdam), 19-46.

Miskin, F. S., 1979, Simulation methodology in macroecconomics: An
innovation technique, Journal of Political Econony 87, 816-836.

Sargent, T. J. and N. Wallace, 1975, "Rational" expectations, the optimal
monetary instruments, and the optimal money supply rule, Journal of
Political Economy 83, 241-254.

Shimpo, 5., K. Konishi and S. Ohira, 1978, An analysis of stagflation
with a monetarist model, Economic Analysis mo. 72, Institute of
Economic Research, Economic Planning Agency, Tokyo, Japan.






No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

10

11

12

13

14

15

ls

17

18

19

INSTITUTE OF SOCIO-ECONOMIC PLANNING
Discussion Paper Series (1974-1979.3)

Shuntaro Shishido and Shinyasu Hoshino,
"Economic Planning Techniques in Japan," (December, 1974).

Shuntaro Shishido and Akira Oshizaka,
"An Econometric Analysis of the Impacts of Pollution Control in Japan," (January,
1975}. -

Shuntaro Shishido,
"Administrative Arrangements for Increasing Effective Planning Systems,"
{September, 1975). . .

Koichi Mera,
"Changing Pattern of Population Distribution in Japan and lts Implications to
Developing Countries," (November, 1975)

Shuntaro shishido,
"Fapan's Role in Future World Economy," (December, 1§75).

Haruo Onishi,
"An Operational Approach toc a Worldwide Temporal Food Allocation and Price
Determination Problem," (November, 1975).

Shuntaro Shishido, Naoki Kitayama and Hajime Wago
"Changes in Regional Distribution of Population in Japan and Its Implications for
Social pPolicy," (September, 1976},

Koichi Mera,
"Population Concentration and Regional Income Disparity: A Comparative Analysis
of Japan and Korea," (December, 1976).

Hajime Eto,
"Statistical Methods to Measure the Consensus of Experts Opinions in Delphi Fore-
casts and Assessments," (January, 1977).

Hajime Eto,
"Fuzzy Operational Approach to Analysis of Delphi Forecasting," (April, 1977),

Hajime Eto,
"A Pormal Approach to the Evaluation of Forecasts," (April, 1977).

Hiroshi Atsumi,
"On Proportional Malinvaud Prices," (June, 1977).

Atsuyuki Okabe,

"An Expected Rank-Size Rule : A Theoretical Relationship between the Rank-Size Rule

and City Size Distributions," (April, 1977).

Mamoru EKaneko,
"The Assignment Markets," (July., 1977).

Hiroshi Atsumi,
"A Geometric Note on Global Monotonigcity Theorem," (July,~1977).

Atsuyuki Okabe,
"Some Reconsiderations of Simon's City Size Distribution Model," (July, 1977).

Atsuyuki Okabe,
"Spatial Aggregation Bias in Trip Distribution Probabilities: The Case of the
Gravity Model," (September, 1977).

Mamoru Kaneko,
"Consideration of the Nash Social Welfare Function,” (September, 1977).

Koichi Mera and Hiroshi Ueno,

“Populatlon Factors in Planning of Sub-national Areas: Their Roles and Implications

in the Long-Run," (September, 1977).



No.

No.

No.

No.

No.

No.

No.

No.

NO.

No.

No.

No.

No.

No.

NO.

No.

No.

No.

NoO.

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36.

37

38

Haruc Onishi, ,
"On the Existence and Unigqueness of a Solution to an Operational Spatial Net
Sccial Quasi-Welfare Maximization Problem," {October, 1977).

Hajime Eto,
"Evaluation Medel of Distribution Sector in Decentralized Econcomy," {December,
1977).

Atsuyuki Okabe,
"population Dynamics of Cities in a Region: Conditions for the Simultaneously
Growing State," (January, 1978).

Mamoruw Kaneko,
"A Bilateral Monopoly and the Nash Solution," (January, 1978).

Mamoru Kaneko,
"The Nash Social Welfare Function for a Measure Space of Individuals," (February,
1978).

Hajime Eto, “ ; 4
"Generalized Domination and Fuggy Domination in Preference Structure," (March,
l978}.

Atsuyuki Okabe,
"The Stable State Conditions of the Population-Dependent Migration Functions
under No Population Growth," (aApril, 1978).

Mamoru Kaneko,
"an Extension of the Nash Bargaining Problem and the Nash Social welfare PFunction,®
(April, 1978).

Hiroshi Atsumi,
"Oon Efficiency Prices of Competitive Programs in Closed Linear Models," (May,
1978} .

Mamoru Kaneko,
"A Measure of Inequality in Income Distribution," (June, 1978).

Atsuyuki Okabhe,
"Trangportation and the Eguilibrium Size of Cities in a Region," (September, 1978).

Kozo Sasaki,

"Food Demand Matrix Derived from Additive Quadratic Model," (September, 1978).
Yozo Ito and Mamoru Kaneko,

"Note on Linearizability of Cost Functions in Public Goods Economies," (November,

1978).

Mamoru Kaneko,
"The Stable Sets of a Simple Game," (November, 1978).

Atsuyuki Okabe,
"Spatially Constrained Clustering: Parametric and Nonparametric Methods for
Testing the Spatially Homogeneous Clusters," (November, 1978).

Ayse Gedik,
"Spatial Distribution of Population in Postwar Japan (1945-75) and Implications
for Developing Countries," (November, 19578).
Ayse Gedik,
"Sizes of Different Migration Flows in Turkey, 1965-70: Possible Future Directions
and Towards Comparative Analysis," (December, 1978).

Atsuyuki Okabe}
"An Application of the Spatially Constrained Cluster Method," (March, 1979}.

Yasoi Yasuda and Ryohei Nakamura,
"A Model of Soclial Dissatisfaction Function and Its Application to Regional Indica-
tors," {March, 1979).




No.

No.

No.

No.

No.

No.

No,

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No,

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

INSTITUTE OF SOCIO~ECONOMIC PLANNING
Discussion Paper Series (1979.4-1980.3)

Hiroyuki ¢dagiri, .
"Income Distribution and Growth in a Hierarchical Firm," {(August, 1979).

Koichi Mera,
"Basic Human Needs versus Economic Growth Approach for Coping with Urban-Rural
Imbalances: An Evaluation Based on Relative Welfare," {(April, 1979).

Iwaro Takahashi,
"Switching Functions Constructed by Galois Extension Pields," (June, 1979).

Takao Fukuchi,
"Growthh and Stability of Multi-Regional Economy," (July, 1979).

Atsuyuki Ckabe,
"The Number of Quadrats and The Goodness—0f-Fit Test of the Quadrat Method for
Testing Randomness in the Distribution of Points on a Plane," (July, 1979).

Nozomu Matsubara,
"Informational Evaluation of Decision Criteria in Situational Decision Making
Model," (August, 1979).

Mamoru Kaneko,
"The Optimal Prodgressive Income Tax —-- The Existence and the Limit Tax Rates,"
{July, 1979).

Yozo Ito and Mamoru Kaneko,
"Ratio Eguilibrium in an Economy with an Externality," (August, 1979).

"Hajime Eto,

Effectiveness of Decentralization with Power Separation in Central Authority,"
{Septemberxr, 1979).

Yukio Oguri,
"Relocation Demand and Housing Preference of the Households of the Tokyo Metro-
politan Region: A Metropolitan Residential Relocation Survey," {October, 1979).

Hiroyuki Odagiri,
"Advertising and welfare: A Pedagogical Note," (September, 1979).

Satoru Fujishige,
"Lexicographically Optimal Base of a Polymatroid with respect to a wWeight
Vector," {September, 1979).

Satoru Fujishige,
"A New Efficient Algorithm for Finding Shortest Paths in Networks with Arcs of
Negative Length," (QOctcber, 1979).

Hajime Eto,
"Decentralization Model with Coordination in Terms of Policy Selection," (December,
1979).

Yoshiko Nogami,
"A Non-Regular Squared-Error loss Set-~-Compound Estimation Problem," (September,
1979). '

Mikoto Usui,
"Technological Capacitation and International Division of Labor," (September,
1979).

Takao Fukuchi, Fumio Isaka and Mamoru Obhayashi,
"Economic Growth and Exchange Rate Systems," (October, 1579).

Takatoshi Tabuchi,
"Optimal Distribution of City Sizes in a Region," (November, 1979}).



No.

No.

No.

No.

No.

No.
No.
NoO.,

No.

No.

No.

No.

No.

No.

No.

58

59

60

61

62

63

64

65

66

67

68

69

70

7L

72

Ayse Gedik,
"Descriptive Analyses of Vilage-to-Province-Center Migration in Turkey:
1965-70," (November, 1979}. .

Shoichiro Kusumoto,
"Price Strateqgic Economic Behaviour in an Exchange Economy —-— A General (Non-)
Walrasian Prototype, PART 1," (November, 1979).

Atsuyuki Okabe,
"Statistical Test of the Pattern Similarity between Two Sets of Regional
Clusters," {November, 1979),

Yukio Oguri,
"A Residential Search Routlne for A Metropolitan Residential Relocation Model,
(December, 1979).

Mikoto Usul,
"Advanced Developing Countrles and Japan in Changing International Economic
Relationships," {(December, 1979).

Shigeru Matsukawa,
"Fringe Benefits in a Dynamic¢ Theory of the Firm," {(January, 1980).

Takao Fukuchi,
"A Dynamic Analysis of Urban Growth," {(December, 1979}.

Ryosuke Hotaka,
"A Design of the Integrated Data Dictionary Directory System," (January, 1980).

Shodichi Nishimura,
"Monotone Qptimal Control of Arrivals Distinguished by Reward and Service Time,"
{January, 1980).

Yozo Ito and Mamoru Kaneko,
"A Game Theoretical Interpretation of the Stackelberg Disequilibrium," (January,
1980y,

Sho-ichirc Kusumoto,
"Global Aspects of the Economic Integrability Theory -— Equivalence Theorems on
the Hypothesis of Economic Man," (February, 1980).

Satoru Fujishige,
"An Efficient PQ-Graph Algorithm for Solwving the Graph-Realization Problem,"
(February, 1980).

Koichi Mera,
"The Pattern and Pace of Urbanization and Socio-Economic Development : A Cross-
Sectional Analysis of Development Since 1960," (March, 1980).

Atsuyuki Okabe,
"A Note : Spatial Distributions Maximizing or Minimizing Geary's Spatial Conti-
guity Ratio," (March, 1980).

Isao Ohashi,
"Wage Profiles and Layoffs in the Theory of Specific Training," (March, 1980).

-




No.

No.

No.

No.

No.

No.

No.

No.

No.

NoO.

NO.

No.

No.

No.

No.

No.

No.

No.

No.

No.

74
75
76

77
78
79

80
gl

82

84
85

86
87

88
89

90
9l

92

INSTITUTE OF SOCIO-ECONOMIC PLANNING

Discussion Paper Series (1980.4-1981.3)

PRI I I B B )

Seizo Ikuta,
"a Sequential Selection Process and Its Applications," (April, 1980).

Mamoru Kaneko,
"On the Existence of an Optimal Income Tax Schedule, " (April, 1980).

Kazumi Asako, .
"Heterogeneity of Labox, the Phillips Curve, and Stagflation," (april, 1980).

Hiroyuki Odagiri,
nworker Participation and Growth Preference: A Theory of the Firm with Two-
Layer Hierarchical Structure and profit Sharing," (June, 1980}.

yoshimi Kuroda,
vproduction Behavior of the Farm Household and Marginal Principles on Postwar
Japan," (April, 1980).

Kazumi Asako,
vRational Expectations and the Effectiveness of Monetary Policy with a Special
Reference to the Barro-Fischer Model," (May, 1980).

Takao Fukuchi and Makoto Yamaguchi,
"an Econometric Analysis of Tokyo Metropolis," {(July, 1980}.

Satoru Fujishige,
vcanonical Decompositions of Symmetric Submodular Systems," (June, 1980).

Kazumi Asako,
“on the Simultaneous Estimation of Means and Variances of the Random Coefficient
Model," {(July, 1980).

Yoshitsugu Kanemoto,
"price—Quantity Dynamics in a Monopolistically Competitive Economy with Small
Inventory Costs," {June, 1980).

Nozomu Matsubara,
wphe N-part Partition of Risks," {(July, 1980).

Atsuyuki Okabe,
wa Static Method of Qualitative Trend Curve Analysis," (September, 1980}.

Shigeru Matsukawa,
vpualistic Development in the Manufacturing Sector : Japan's Experience,"
(July, 1980).

Hiroyuki Odagiri,
"antineoclassical Management Motivation in a Neoclassical Economy: An Inter-
pretation of Japan's Economic Growth," (August, 1980}.

Koichi Mera,
"City Size Distribution and Income Distribution in Space," {August, 1980}).

voshitsugu Kanemoto, Mukesh Eswaran and David Ryan,
"a Dual Approach to the Locational Decision of the Firm," (October, 1980).

Hajime Eto,
tEyaluation of the Reformed Division System with Enforcement of Short-Range
Corporate Strategy," (August, 1980).

shuntaro Shishido, |
"TLong-Term Forecast and policy Implications : Simulations with a World Econo-
metric Model (T - FAIS IV)," (September, l980).

Isao Ohashi,
"aA Model of Labor Quality, Wage Differentials, and Unemployment," {September,
19801).



No.

NQ.

No.

No.

No.

No.

No.,

No.

No,

No.

Na.

No.

No.

No.

No.

No.

No.

No.

No.

No.

93

94

95

96

87

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

Sho-Ichiro Kusumoto,
"The Economic Location Theory —- Revisited a Confirmation," (September, 1980).

Se1zo Ikuta,
"A Generalization of a Seguential Selection Process by Introducing an
Extended Shortage Function," {October, 1$80).

Kazumi Asako and Ryuliei Wakasugi,
"Some Findings on an Empirical Aggregate Production Function with Government
Capital ," {(Octocber, 1980).

Yoshimi Kuroda and Pan A. Yotopoulos, -
“A Subjective Equilibrium Model of the Agricultural Household with Demographic
Behavior -~ A Methodological Note ——," (November, 1980).

Atsuyuki QOkabe, .
"Relative Efficiency of Simple Random, Stratified Random and Systematic
Sampling ror Estimating an Area ot a Certain tand Use," (November, 1980).

Hideto Sato,
"Handling Summary Information in Databases: Derivability," (November, 1980).

Yoshitsugu Yamamoto,
"Subdivisions and Triangulations induced by a Pair of Subdivided Manitolds,"
{December, L1980).

Sho-Ichiro Kusumoto,
"Foundations of the Economi¢ Theory of Location —~- Transport Distance v.s.
Substitution," (January,198.).

Hideto Sato,
"Handling Summary Information in a Database: Categorization and Summarization,"
{January, Ll981L).

Kazumi Asako, -
"Utility Function and Superneutrality of Money on the Transition Path in a
Monetary Optimizing Model," (February 1981).

Yoshitsugu Yamamoto,
"A Note on Van Der Heyden's Variable Dimension Algorithm for the Linear Com-
plementarity Problem," (February, 198L1).

Kanemi Ban,
“Estimation of Consumption Function with a Stochastic Income Stream," (February,
1L981).

Ryosuke Hotaka and Masaaki Tsubaki,
"Sentential Database Design Method," (February, 1981).

Yoshitsugu Kanemoto,
"Housing as an Asset and Property Taxes," (February, L98l).

Nozomu Matsubara, Jack Carpenter and Motoharu Kimura,
"Possible Application of the James-Stein Estimator to Several Regression Lines,”
(March, 1981).

Shuntarc Shishido and Hideto Sato,
"An Econcmetric Analysis of Multi-Country Multipliers under tixed and Floating
Exchange Rate Regimes," (March, 1981},

Yasol Yasuda and Ken Watanabe,
“An Equitable Cost Allocation of Cogoperation Sewerage System as Regional Public
Goods," {April 198.1).

Kazumi Asako,
“On the Optimal Short-Run Money-Supply Management under the Monetarist Long-Run
Money-Supply Rule," (March, L1981).

Yoshitsugu Yamamoto,
"A New Variable Dimension Algorithm for the Fixed Point Problem," (March, l9gl},.




No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

113

114
115
116
117

118

119

120,

121 ¢

122

123

124

125

126

127

128

INSTITUTE OF SOCIO-ECONOMIC PLANNING
Discussion Paper Series (1981.4- )

Sho-Ichiro Kusumoto,

"On the Eguilibrium Concepts in a General Equilibrium Theory with
Public Goods and Taxes~Pareto Optimallity and Existence,"

{April, 1981},

Ryosuke Hotaka,

"A Meta-Database for a Database Design Method," (May, 1981).
Hidehiko Tanimura, '

"A Minimum-Distance Location Model Central Facilities with Entropy-
Maximizing Spatial Interaction," {(May, 1981).

Sho-Ichiro RKusumoto, Kanemi Ban, Hajime Wago and Kazumi Asako,
"Rational Savings, Price Expectation and Money Supply in a Growing
Economy,” {(July, 1981).

Sho~Ichiro Kusumoto,
"On the Equilibrium Concepts in a General Equilibrium Theory with
Public Goods and Taxes II —- "Surplus" Maximum," (June, 1981}.

Hajime Eto,
"Decision-Theoretical Foundations of the Validities of Technology
Forecasting Methods," (June, 1981).

"Hiroyuki oOdagiri,

"Internal Promotion, Intrafirm Wage Structure and Corporate Growth,"
(July, 1981).

Hajime Eto and Kyoko Makino,

" "The Validity of the Simon's Firm-Size Model and its Revision,"

(August, 1981},

Satoru Fujishige,
"Structures of Polytopes Determined by Submodular Functions on
Crossing Families," {August, 1981).

Hajime Eto,
"Epistemologico~Logical Approach to the Validity of Model in View of
the Fuzzy System Model," (August, 1981).

Hiroyuki oOdagiri,
"R & D Expenditures, Royalty Payments, and Sales Growth in Japanese
Manufacturing Corporations," (August, 1981).

Noboru Sakashita,
"Evalution of Regional Development Policy-An Alternative Approach,"
(September, 1981).

Takao Fukuchi and Noriyoshi oOguchi,
"A Generalization of Keynesian Macromodel; the STIC Model,"
{September, 1981).

Kazumi Asako,

"The Penrose Effect and the Long-Run Equilibrium of a Monetary
Optimizing Model: Superneutrality and Nonexistence,"
(September, 1981).

Isac Ohashi,
"Optimal Properties of Wage and Layoff Policies and the Impact of
Trade Unionism," (August, 1981).

Kanemi Ban,
"A Macroeconometric Model of Japan with Rational Expectations,"
(September, 1981).






