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[Article]

Variational Principle for Eulerian Dynamics of
Incompressible Viscous Fluid and
A New ‘Eddy’ Viscosity Model

TAKAHASHI Koichi

Abstract : A new Eulerian variational principle that derives the Navier-Stokes equation for
incompressible fluid is presented. The Lagrangian is constructed in terms of a field expressed
by a two by two complex matrix so as for the stationary action principle to give the correct fluid
dynamics. When the matrix field is traceless and can be decomposed to a vector that is identi-
fied as the velocity field, the stationary action principle without any additional constraints yields
the Navier-Stokes equation. Next, a complex scalar field as the centre of GL(2,C) is introduced
into the matrix field. Then, two kinds of extensions of Lagrangian are considered. In the first,
the interaction involves terms up to the second order in the field. When the Lagrangian is real
and the fields are limited to the real space, the velocity obeys the ordinary Navier-Stokes equa-
tion, and the scalar behaves as a diffusive entity. In the second extension, the interaction
involves the third power of the field. In the real space of the component fields, the field equa-
tion reduces to a system similar to the eddy-viscosity equations with the scalar and the vector
being interpreted as the eddy viscosity and the mean velocity, respectively. When applied to
turbulent channel and pipe flows, the model of the second extension satisfactorily reproduces the
mean velocity profiles observed in experiments over the viscous sublayer and the so called ‘loga-

rithmic’ region.

Key words : Navier-Stokes equations ; variational principle ; eddy-viscosity model ; turbulence

1. Introduction

The mathematical problem of how the Navier-Stokes equation is derived by the variational princi-
ple in classical mechanics has been challenged in many works. The Euler equation for non-dissipa-
tive fluid is known in fact to be derived by the variational principle. One way to see this is to con-
sider the Lagrangian path g(z,g,) of a fluid element, where g, is the initial position of the

element. The velocity and the acceleration are given by

u(t,g)= %g,
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%u(t,g) :%u-l-u' Vu.

Therefore, by adopting the Lagrangian density of the form

L="4&+g7p

together with the principle of stationary action
0 [ Ldxdt =0

leads to the Euler equation (see, e.g., Yasue 1983). The velocity term in L has a clear physical mean-
ing of the kinetic energy density also constitutes the norm for the Liyapunov stability criterion. For
the Hamiltonian formalism, see, e.g., Salmon (1988).

Construction of the action principle for the Eulerian field theory is also possible. This is conve-
niently achieved by introducing the notion of time-independence of the initial position of each
Lagrangian path into the action by employing the Lagrange multipliers (Lin 1963 ; Mittag et al.
1979). Construction of the Eulerian action in view of gauge principle has also been proposed by
Kambe (2007).

The presence of the viscosity Ay term changes the situation. This may be intuitively understood
by noting that the viscosity term in the N-S equation is linear in u. Therefore, as long as the geode-
sic g is regarded as the independent variable subjected to variation, one cannot construct a nontrivial
term that is bilinear in g.

The way to correctly produce the viscous term through the action principle is to regard the dissipa-
tion as a random process, thereby reformulating the variational principle into the stochastic one. In
terminology of the probability theory, the idea is based on that the generator of the semigroup of the
Markov process is given by the Laplacian A that has the counterpart of the viscous force in the N-S
equation. This approach was originally addressed by Inoue and Funaki (1979), Yasue (1981),
Nakagomi et al. (1981), whose mathematical foundations including the verification of the existence of
the stochastic least action have been provided by many authors. For recent works, see, e.g., Cipriano
and Cruzeiro (2007), Constantin and Iyer (2008), Eyink (2010) and references cited therein. The
velocity in stochastic formalism is therefore regarded to represent the dissipation velocity.

Since the N-S equation for the velocity field is derived within classical deterministic dynamics, it is
natural to ask if a field theory that is defined by deterministic action principle is possible. One
approach along this line was surveyed by Fukagawa and Fujitani (2012) which succinctly preserves

the notion of deterministic path of particle in classical mechanics. Employing the Lagrange multipli-
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ers to guarantee the energy conservations in closed system, they showed that the N-S equation can be
derived by the minimization of the effective action that incorporates the constraints by the Lagrange
multiplier method. In their model, however, the N-S equation is not at the total derivative of the
effective action since one of the constrains is necessarily non-holonomic. Here, a constraint is called
non-holonomic when it is an equation of motion of some physical quantity that is not derivable from a
total derivative of action.

The author (Takahashi 2016) previously proposed a mean field model of turbulence based on the
variational principle with a constraint and showed that the mean velocity calculated in the model is
entirely consistent with some experiments on turbulent flow. The constraint adopted there was also
non-holonomic.

It seems difficult to incorporate the dissipative process into a framework of deterministic field the-
ory based on the canonical action principle unless the meaning of the Hamiltonian is altered (Salmon
1988). Salmon gave a following example. Let us take the heat conduction equation : 7—AAT = 0
with a positive constant A. The action may be written as f a@(T—AAT)drdt, where the Lagrange
multiplier « is an auxiliary field that obeys a cohesive equation ¢ = —AA¢. This leads to a ‘Hamil-
tonian’ —f AVa-VTdr. The physical meaning of the auxiliary field @ is unclear, although 7 and «
emerge symmetrically.

To the author’s knowledge, no Eulerian field theory of viscous fluid based on the deterministic
action principle has been found. The purpose of the present paper is to propose a method of the
deterministic stationary action principle that leads to the N-S equation for incompressible fluid. The
procedure is as follows. We extend the velocity field to a complex valued one and write down the
action. Minimization of the action is done in the complex space of the velocity field, followed by
restricting the velocity field be real. Then, the desired equation results. In other words, we are
going to pursue the course opposite to the standard classical mechanics.

Our method will be conceptually similar to the Salmon’s example mentioned above, with the imagi-
nary part of the velocity playing a role of the auxiliary field. The components of the velocity are
assembled to a field of a single 2 by 2 complex matrix in terms of which the action is expressed with-
out using any Lagrange multipliers. Although the stationary action principle leads to the correct
Hamilton’s equations, our ‘action’ turns out not to have the standard form of the kinetic energy minus
the potential energy. Consequently, we will have an unusual conserved ‘Hamiltonian’. Therefore,
in this paper, we shall call our action ‘pseudo-action’ (, while, for brevity, the familiar terms ‘Lagrang-

ian’ and ‘Hamiltonian’ will be used).
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The stationary action principle furnishes a closed and consistent set of equations with required sym-
metries. This property can be preserved after any modification of the pseudo-action. We will then
proceed to extend the matrix field to incorporate an additional scalar field. In this way, we will
finally have a model of field theory that is akin to the so-called one equation eddy viscosity model
(OEEVM, Spalart and Allmaras 1992 ; 1994) in the Eulerian description of motions. An application
of the model to turbulent flows will be presented.

This paper is organized as follows. In the next section, we show how the pseudo-action for fluid
dynamics is constructed in terms of the complex matrix field that describes the velocity. In sec.3, the
matrix field is extended to incorporate a scalar field. The resultant equations of motion turn out to
work as a OEEVM and their outcomes are compared with experimental results. Final section is

devoted to summary and some remarks.

2. Pseudo-action for incompressible fluid and the N-S equation

2.1 Construction of pseudo-action and variational principle

In this section, we elaborate our method by considering the pure N-S equation. The N-S equation
consists of the Lagrangian derivative (which is also called material derivative, convective derivative
and so on) terms, the dissipation term and the force term. We write the corresponding contributions

to the pseudo-action Ayg as Ay, Agis and Ay :

Ans=ArgtAgis T Ay (2.1.1)

Let @ be a complex 2 X 2 matrix which is equivalent to a complex velocity vector #. In order to match

the degree of freedom, @ is restricted to be traceless. Suppose the following expression for 44
Avg=iTr f (a®' D+ 5D, D6 D— b0, D' Doy D+ 2, D" — 2, D ) drt, 2.12)

where @ is the hermitian conjugate of ®. The dot on @ stands for a derivative with respect to time.
a and b are constants to be determined by comparing the result with the Euler equations. We impose
a condition that, in analogy with the classical mechanics, the inertial time-derivative term gives a pure
real contribution to A4 modulo surface integration. This means a is real. Summations for repeated

indices are implied. ¢i,i = 1(= x), 2(= y), 3(= z) are the Pauli’s matrices :

(o1 R A I
0‘1‘*1 of O‘z*i 0/ 0‘3*0 —1/) (2.1.3)
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These satisfy the following commutation and anticommutation relations
(01, 0] = 2iggon, {01, 0;} = 20, (2.1.4)

MUa is a Lagrange multiplier introduced to constrain @ to be traceless.

The variation of 4,4 under a small variation of @ is given in the Cartesian coordinate system by

0dra = iTr f 80 ad+bo ®'6,D + b, 0D 5+ bo Doy O)+ 1 drdt
(2.1.5)
=iTr f 0D Mdrdt.

M stands for the matrix in the brackets in (2.1.5). @ and b are real constant. We determine a and b
so as for M to reduce to the Lagrangian derivative terms in the N-S equation. For this purpose, we

decompose @ as
O(u)=woi=u-0, det®(u)=—u’. (2.1.6)
u is a complex vector field, which will finally be set to be real.
The equation of motion for @ should be equivalent to the equations of motion for u;, which are

given by the coefficient when M is decomposed in 0;. Multiply M by ¢ and take a trace. After

some manipulations with uses of (2.1.4), we have
TroM = 2a12,- +8bu* Vu;. (217)

Thus, the correct Lagrangian derivative results by choosing a=1/2 and »=1/8. Thus, the form of

Ay 4 reads
Ava= iTr f (Lord+L0% 00400 La0 000 (2.1.8)
Similarly, the trace of M gives a scalar part of the equation
TrM = 2/La. (2.1.9)

For the dissipation term, let us try the form

Ay =120 f Tr(6: 06, D" —0,D0,D ) drdr. (2.1.10)
The variation of A yields
0Agis = if Tro®'Ddrdt, D= —% 72O, (2.1.11)
This expression gives
TroD = —cdui, (2.1.12)
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TrD = 0. (2.1.13)

Requiring (2.1.12) to coincide with the dissipation term in the N-S equation, ¢, turns out to be equal
to the kinematic viscosity v .

f=—p 'Wo+f, the force term in the N-S equation, is a real vector and includes the body force

and the pressure gradient. It will be derived by adopting the from
Afz%fTr(—®*F+F*cD)drdz, F=fo0=F (2.1.14)
with a constant e. In fact, the variation of A4
ods =—%- [ 50'Fdrd, 2.1.15)
yields for the traces
*%TrmF:*eﬁ (2.1.16)
with TrF=0. (2.1.16) results in e=1. Putting 4,4, A4 and 4; all together, we finally have the total

pseudo-action Ays and the Lagrangian Lys of the forms
Ans = / Lnsdt = / Lnsdrdt, (2.1.17a)
Ls = m(quﬁcm £ O 00T PO—LTO - DeD+ S (F D) — S (D) — L DTF+ %F(D),
(2.1.17b)
together with 21, = 0.  Variational principle §4ns/0D" = 0 yields
b+ 00 PO+ L7 OG-+ L7 (D6D) = e O +F. 2.1.18)

Since Ays is real, Lys must constitutes of odd power of Imu. Therefore, variation of the real parts of
u yields the equations of motion that constitutes of odd power of the imaginary parts. Those equa-
tions thus always have Imu=0 and @' = @ as a solution. Then, the sum of the second, third and

fourth terms on L.h.s. of (2.1.18) is written for real u as
100 PO+ L7000+ 7 (060) = {0, D} rO+ L70-{0, 0}
=u-Vd
so that (2.1.18) takes the form
O+u- V0= cf?O+F. (2.1.18)

The vector component of (2.1.18°) is extracted by taking trace after multiplying (2.1.18”) by 0.  Sca-

lar component is given by taking trace of (2.1.18), which identically vanishes. Finally, we obtain the
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N-S equations

op

wituVu = e ui— 0

+£ (2.1.19)

Consequently, it was shown that the N-S equations are derived by requiring the fofal derivative of Ays
be stationary under unconstrained small variations of the field. The imaginary parts of the velocity

field play the role analogous to a Lagrange multiplier.

2.2 Symmetries and invariants

The Lagrangian can be invariant under some global transformation of @ : ®(u(r)) = @ (u’(+')).
If F is uniform, temporal and spatial translations are symmetry and Noether’s theorem states that the

energy-momentum tensor T defined by

Toy = — 0o Lns +Trl10,O

is conserved. [1=i®'/2 is the canonically conjugate momentum of @ . The conserved ‘energy’
for the present action is

H=if Tr(—%CDTGCDT- FO+ {70! -cDacD—%(vq)*)z+%(V®)2+;4®*F—F*q>))dr,
2.2.1)

By symmetrizing the time-derivative term in Lys, the ‘three momentum’ is given by
P="L[ TH(OVO—rO ®)dr 2.2.1)

H and P identically vanish for real u because, in this case, ®' = @. However, it is easily checked
that the above H generates the Hamilton’s equations

W OH pp__ OH
b= 5. =-S5, (2.2.2)

and in this sense H is the Hamiltonian.
The rotation of angle § of the coordinate system about the axis of the direction of unit vector n, the

coordinate transforms as r’" = R(0, n)r" with R(6, n)being a 3 X3 matrix representation of the
group SO(3). We write such transformation symbolically as * = Rr. Then, transformation of any

vector y is written in a same way :
v (r)=Ru(r). (2.2.3)
There is a unitary operator

UAf) = e 0man (2.2.4)
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that induces the transformation of ¢ as a vector

0’ =U{0)06U{0)"' =Ro. (2.2.5)
Therefore, @ is invariant under the transformation
O(u) - O (u') = UsO(Ru) Uy ' = D(u). (2.2.6)

Owing to this property of @, if fis a vector, F and the Lagrangian too are invariant under the rotation.
Nullity of the total angular momentum in real space also follows. These are the reason we called Ays
the pseudo-action.

That H is conserved for any force F as long as @ is a solution of the equation of motion holds for
arbitrary complex F.  Let us consider to add to F in (2.2.1a) an infinitesimal imaginary component F”.  Due

to the Helmholtz’s theorem, F” may be written as
F =if -6 =iVk+Vxh)-o, (2.2.7)

where k and h are time-independent arbitrary infinitesimal real one- and three-components functions,
respectively. Suppose u is real. Adding an antihermitian matrix F” to F in the equation of motion
will result in emerging an infinitesimal imaginary part & in the velocity. Let us replace the corre-
sponding @ as

O->0O+Q" =u-0+iu-0. (2.2.8)

@’ =iu’"-0 is antihermitian. The change H’ in the Hamiltonian (2.2.1) in the lowest order of F’ is

symbolically expressed by

H =Tr f [%d)*d')’ + L0 T D —(ILns/ODT) DT —(DLns/OD) D’ +(SLxs/OF ) —(6LN5/6F)F’]dr

where Lys has been treated as a functional of independent fields O and F. F’" = —F’ has also been

used. The third and fourth terms vanish because of the equations of motion for @. In addition, not-

ing that OLxs/0F" = i®/2 = — OLns/OF, H' is rewritten as
H = iTrf (5 0d — Lo +OF )ar
2 2
=f(—u-d’+:2-u’—2u-l7k—2u- VX h)dr. (2.2.9)

The integration region is an infinite cylinder with a cross section S of very large radius R. H’ isa
constant of motion when small perturbation exists.
Let us consider the case of k=0. Suppose that the flow is two-dimensional, i.c., # = (i, u,,0).

Choose the form £ =1(0,0,¢(x, y)) in —0 <z <0, where { = {,=constant*0 within radius=
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r<Riand{ =0 atr=R>R, with R—R < R. & monotonically decreases in Ry < r < R. In ter-
minology of mathematics, the interior of a circle C with =R is the support of {.  For this configura-
tion of h, f* = V Xh, and u’ too, are non-vanishing only in the narrow region Ry < < R. There-
fore, the first two #’-dependent terms in (2.2.9) can be neglected. Then, H’ per unit length along the
z-axis is written as

H'20 :—qu- V'XhdS
s

- 2fs V'(uxh)dS—z‘/; (VX )~ hdS.

The integrations on r.h.s. are assumed to exist. By virtue of Gauss’ theorem, the first term on r.h.s.

vanishes :
zfv-(ux;,)ds:zf(ux;,)-dz:o
N C

because { =0 on C. Here, dl is an oriented line element on C. In the second term, hdS can be
replaced by {odS where dS is an area element directed to the positive z-direction. Applying Stokes’

theorem, we have
H'/20 %*2§'O]§u-dl. (2.2.10)

By letting R, Ri = % with R—R; < R, the approximate equality in (2.2.10) becomes the equal-
ity. The rh.s. of (2.2.10) is conserved for any constant {0, so that we have the conservation of circu-

lation at infinity

%ﬁu'dlzo. 22.11)
(2.2.11) corresponds to Kelvin’s theorem for inviscid flow. The derivations of the fluid equation or
the exact Kelvin’s theorem for inviscid flow within the Eulerian stationary action principle have been
presented by many authors (Lin 1965, Van Saarloos 1981, Salmon 1988). Their actions are of the
standard classical mechanics : the Lagrangian is constructed from kinetic energy minus thermody-
namical internal energy supplemented by several constraints with uses of Lagrange multipliers. For
instance, the so-called particle-relabeling invariance is conventionally introduced to treat vorticity
(Lin 1965). 1t is noted that, in the present fully Eulerian picture, there is no need to recourse to the

particle picture in deriving the equation of motion and identifying the conserved quantities.
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3. Incorporation of scalar field and an eddy viscosity model

3.1 Role of imaginary part in the pseudo-action
®(u) introduced in the previous section are traceless elements of GL(2,C) but their set does not
close with respect to multiplications because Tr(@(u)(D(u’)) # 0 in general. This may be an unsat-
isfactory feature if higher order interactions of more general forms are going to be taken into account.
This problem is resolved by removing the traceless constraint for @ and incorporating a scalar field

@ as
O(u, ¢) = pl+u-o0, 3.1.1)

where ©(#+ 0) and u are generally complex. As before, we later let them be real. The set of
®(u, ¢) is closed and forms a group GL(2,C) for det ® = ¢*> —u>+ 0. The Lagrange multipliers
1. and gF in (2.1.2) are now relegated at the beginning and @' is freely varied. We again obtain

(2.1.18) but with (3.1.1). Noting that {¢, @} = 290 +2u , (2.1.18) is now takes for real ¢ and u the

form

b+ {00 +u)-(7o+ Vu,0)+ S(Vo+ Vu)-(¢o+u)
= ®+¢V¢6+u- Votu-Vu;o;+¢V-u

= CoVZCD+F‘

Simply taking a trace after multiplying 0: or a unit matrix to this equation, we obtain

aﬁ’ +f (3.1.2a)

di-i-u' Vu, = conu,—goa,-(D—
o+ V-(ou)= ci*p. (3.1.2b)

Note that the N-S equations have been modified by the presence of a term — @di@ on r.h.s. of (2.1.2a).
This is the reaction term of ¢ to u that emerges owing to the action of u to ¢ in (3.1.2b).
The appearance of the action-reaction relation of this kind is the consequence of invoking the varia-
tional principle on the dynamics of @ represented by (3.1.1). ¢ is something that is advected like a
passive scalar when 0@’ is sufficiently small. The meaning of ¢ will be elicited from interaction
between ¢ and u that will be introduced in the followings.

New terms must be invariant under rotation and Galilei transformation. As the candidates of

such terms, we look for the forms consisting of Tr(» and ’Q and their hermitian conjugates. Con-

sider A¢, = f L%.dtdr where

10
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iA 3.1.3
Lo = 42((Tr70" ) (T 0, G139
with 40> 0. As before, the variation of 4 is given by
0Ain _ id
5 (DkT = TO 7>Trd’. (3.1.4)

In the limit of Im¢e = Imu = 0, which is the solution of the equations of motion, 4}, does not affect

the equation for u, while the equation (3.1.2) is modified to
otu-Vo =V, A= Ao+co. (3.1.3)

@ behaves as a diffusive passive scalar for 4 > 0.

3.2 Interaction and the physical meaning of ¢

There are an infinite number of possible interactions among @ and @' with the invariance under
transformations discussed in the previous section. In the followings, keeping the arguments in the
previous subsection in mind, we construct as simple a Lagrangian as possible that gives physically

acceptable interactions.
As the simplest third order interaction, we adopt A® = f L®drdt where
1®= %(TrcDTTr(VcDT)2 —Tr(F®)*Tr®d ) — Te(TrN)FTd") —(PTrO PTrd). (3.2.1)
The second term on r.h.s. of (3.2.1) is present to assure that higher order interactions between ¢ and u

exist only when the velocity gradients exist. In fact, L® =0 when u=0.

The variational contributions that follows from this term is given by

®)

Tr(% 0‘;') = —icW (us), (3.2.2a)
(3) i

Tr( o4 )ﬂ SHruy, (3.2.2b)

where (Vu)? = Ow;0m;. Arrows mean that all fields are real.

Next, we consider the real potential term for ¢ :
Av=i f (V(Tr®/2)— V(Trd'/2) ) drd. (3.2.3)

The meaning and the form of the function V(x) will be argued later. Its variational contributions are

Tr< gg)? a,-) =0, (3.2.4a)
Tr géﬁ =—Lr(mon), (3.2.4b)

Adding the above terms to Ays given by (2.1.17a) with @ being replaced by the one defined in

11
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(3.1.1), the pseudo-action we adopt is
A= Axs T AL+ AP+ 4. (3.2.5)

The variational equations of motion that follows from 4 in real space of fields are

0

iitus V= 7-((co+e19) V)= 500" — ;f’ +f, (3.2.62)
Gtu- Vo= Wo—HTuf +5V'(p). (3.2.6b)

The first equation is a generalization of the N-S equation in which co+c¢1¢ acts on u as the viscosity
coefficient. The second equation describes how ¢ is advected and diffuses via. shear stress and self-
interaction.

The system (3.2.6) is essentially identical to the one derived by the variational principle with a non-
holonomic condition and the action-reaction principle (Takahashi 2016). What is important is not
whether the condition is holonomic or non-holonomic but whether the principle of action-reaction is
fulfilled.

We notice that (3.2.6a) and (3.2.6b) constitute a structure similar to the eddy viscosity models.
They hopefully close the Reynolds average equations to best approximation. By contrast, the equa-
tions (3.2.6) were generated from the stationary action principle in a dynamically consistent way.
Because of its consistency and simplicity, the system (3.2.6) is worth further exploration. Unfortu-
nately, the relation between ¢ in (3.2.6) and the eddy viscosity in eddy viscosity models is not yet
clear. We may call any system derived from the stationary action principle like (3.2.6) a dynamical
effective viscosity model (DEVM). (However, it should not be confused with the dynamic eddy vis-
cosity model which varies the value of the model parameter during the numerical calculations and find
the best one using some criterion. There, ‘dynamic’ is a notion in numerical analysis. See Germano

etal. 1991 ; Lilly 1992 ; Park et al. 2006.)

3.3 Form of V(x) and minimal DEVM

In order to infer the form of V(x), we notice the invariance of the original N-S equation under the
space-time inversion, r——r, t——t, u—u, f——f accompanied with the change of sign of the viscosity,
v —» —v. Another noticeable invariance is for stationary flows. In this case, the equation is invari-
ant under r—r, u——u, f—f together with the sign change of viscosity (For an application of this
invariance to finding vortex solutions, see Takahashi 2015). The viscosity inversion invariance in

these cases implies ¢ = —¢ must be a symmetry in DEVM. Therefore, /''(¢) must be an even func-
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tion of ¢.

When the flow is stationary and at the same time the velocity gradients are entirely absent, the fluid
is uniform and isotropic and the viscosity must be temporally and spatially constant. In this case, the
equation must give ¢ = ¢, =constant as the solution. Therefore, V''(¢) is a regular function of

©*—@i. The features noted above are implemented in a simplest way into the form
V'(p)=—cp*—@i) or V(qo):cz(qoﬁfp—%(/f). (3.3.1)

We rewrite the model derived above in terms of a dimensionless scalar ¢ = ¢/@o as

st 7= vy 7((co + ) Pus)— 007+, (3.3.2a)
dtu-ve= szgb—z”—g;’%(w)z—%(gbz—l), (3.3.2b)

where v = ¢ @, CO,: co/Vo, A1 = ca@o. Vo is a representative kinematic viscosity. The configu-
ration ¢ () = 1 in the second equation implies the absence of the velocity gradient. We assume A, > 0,
so that this configuration is expected to be stable because a small deviation from ¢ =1 decays with the
time constant 1/4; .

In the above dynamical system, the field ¢ behaves and interacts with u in an analogous manner to
the eddy viscosity in the averaged Reynolds-stress models. The flow equation (3.3.2a) is supple-
mented by an additional equation for ¢. Therefore, the system is viewed as an example of OEEVMs,
which have been developed by Spalart and Allmaras (1992, 1994). Their model employs the equa-

tion for the eddy viscosity v, like
2
e Py, = %V-(}/,VM)‘F 2y, +cblsy,—cwlﬁ(§> . (3.3.3)

The third and the fourth terms on r.h.s. are the production and destruction terms, respectively. S is
the characteristic rate of strain. f, is a function introduced to adjust the outcome of the model to
experimental result. Such a method of model construction was originally proposed by Van Driest
(1956). Its modified versions have been commonly devised and employed in eddy viscosity models
of various forms. Its role here is to suppress the destruction effect near the wall. The destruction
term is of the square term of v, so that it corresponds to the potential term in our model. ~ Spalart and
Allmaras’s model (1992, 1994) reproduces the experimentally known mean-velocity profile of turbu-
lent flow in the viscous sublayer and the logarithmic layer. In our model, however, the potential term
turns out later to give positive contribution to y, because of smallness of ¢ near the wall. The

destruction term is provided by the gradient of u and ¢.  In the next section, we will see by numerical
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calculations how effectively this destruction term works in our model.

4. Turbulent channel flow and pipe flow

In this section, we apply (3.3.2) to a turbulent channel flow with interpreting # as the mean velocity.
Although the final form of the model treated below is identical to the one discussed previously (Taka-
hashi 2016), we will repeat some arguments in order to highlight the consequence of our model that is
novel and is conceptually distinctive from the prevalent eddy viscosity models.

We set ¢’o=0 throughout our analyses given in the followings. Let us consider first a steady paral-
lel flow u= (u,(z), 0, 0) bounded by two planes at z=0 and 2d in the Cartesian coordinate. The sys-

tem is assumed to be uniform in the x- and y-directions. The equations of motion read

A :CA
(i ra=0.a= ko~ ke, @1
//76 ~r 271 2 _ :VO_
¢ =S =5 (¢ =1)=0, p="7 =Pr, (42)

where the dimensionless velocity #: = u/@o has been introduced. The prime stands for a derivative
with respect to the dimensionless coordinate 2z = z/0. where £. = (A/4)"” is the characteristic length.
(4.1) is nothing but (3.3.1a) with i=x. The equations for /=y and i=z are 0=0 and ¢’ =—p’/o
+//0., respectively. The latter one is used to determine the z-dependence of the pressure.

@ is assumed to be constant. . away from the wall will take values of the order of unity. The
continuity condition is automatically satisfied. (4.1) and (4.2) imply that the profile of channel flow
under a given boundary conditions is essentially determined by ¢ and 5. Re=~L:@o/vo is the Reyn-

olds number and Pr the Prandtl number. Fr = (0@3/( £0.))" is the (generalized) Froude number,
which is a measure of rapidity of the flow as compared to the wave velocity.

(4.1) is integrated once to yield

W=y - (4.3)

with an integration constant C,. Due to symmetry, #’» = 0 at the middle point of the channel, so that,

from (4.3), C, is related to the half channel width d and the parameter @ by

C = ad = ad/l.. 4.4)

Let ¢bo be the value of ¢ at the wall and write @, ~ 1z (no-slip condition) and ¢ ~ ¢o+¢piZ near the

wall, so that, from (4.3), we have
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o = Ci. 4.5)
u,at the viscous sublayer is usually expressed as tx = (u/l:)z or
e = (0/12)2 = wié. (4.6)
u- is the wall-friction velocity, and /. the wall-friction length. Let us introduce a constant y by
I =10 = ydo. (4.7)
Then, comparing (4.7) with (4.5) and (4.6), we also have
e = udpo = I1.Ci/epo = 7Ci. (4.8)
From (4.7) and (4.8), we see that, if y~O(1), (vo/A1)" o and @oC respectively provide the measures
for /. and u-.
Numerically integrating (4.1) and (4.2) is easy. Some examples of the solutions are shown in Fig.
1 and Fig. 2 as functions of z//; . For values of parameters, see the figure captions. We have cho-
sen the values of parameters so as for the equalities ¢” = #'x = 0 to hold at the midpoint.
Except for very vicinities of the wall, ¢ monotonically increases with z from very small value to a

maximum at the middle point of the channel. In the region z<d/4, ¢ is well approximated by a linear

function of z.

The velocity distributions are shown in Fig. 2. The best fitting to the experimental data of the

Fig. 1 ¢ vs. z/d for the Prandtl number 5 = 1 (solid curve), 0.8 (dotted curve), 0.6 (dashed curve), and 0.4

(dash-dotted curve). @ =0.001 and $o=0.001 are fixed. Other parameters (¢’ (0), d )are taken as
Solid curve : (—0.45, 1.7), Dotted curve: (—0.38, 0.99), Dashed curve: (0.3, 0.7), Dash-dotted
curve : (—0.2, 0.44).
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OO From Laufer (1951)
Wei and Willmarth (1989)

0.1 1 10 100 10 10
z/l,

Fig. 2 Examples of ux/u{(= ii./ii-) vs. z/l(= 3/I.) as the solutions of (4.1) and (4.2). The meanings of the
curves are same as in Fig. 1. (i, /) & (0.01, 4.3 X 10~*) for solid curve, (0.01, 5.6 X 10™*) for dotted
curve, (0.01, 5x107*) for dashed curve, (0.01, 6.3 X 10™*) for dash-dotted curve. Squares are experi-
mental data taken from Laufer (1951) and Wei and Willmarth (1989).

velocity distribution (Laufer 1951, Wei and Willmarth 1989) was sought for four values of /3.

Fairly good agreement with the experimental observations is achieved for S =1. In particular, the
distinction between the regions in which u, grows linearly (z//-<2) and almost logarithmically
(z/1:>30) , which is characterized by the bending of curve in between, is clearly observed in Fig. 2.
Although not explicitly shown here, the negativity of ¢1 seems quite effective to achieve this feature
of the velocity distribution. Note that no adjustable function like Van Driest’s damping functions
was utilized to obtain this result.

The calculated velocity in the logarithmic layer, 80 < z//. < 800, behaves as

<>

X~ 1 ~17 ~ 1 ~7
~ ()4 C = 53 In(2/1:)+638 (4.9)

<

That is, the Karmén constant £ in our model is about 0.36. Together with C = 6.8, these are to be
compared with the experimentally known values £exp = 0.37 ~ 0.4 and Cexp, = 3.7 ~ 5 (Laufer 1951,
Wei and Willmarth 1989). Tuning of the boundary values to improve further the result will be possi-
ble. The origin of the logarithm-like behaviour (4.9) is the presence of a region of approximately
linear growth of ¢, ¢ ~ ¢, 7 , off the wall. Other powers for the functional form of ¢ in this region
would be possible. In that case, power behaviour for the velocity distribution would emerge, as had
been advocated by some authors (Barenblatt and Chorin 1993 ; Wosnik et al. 2000). Zanoun et al.
(2004) have experimentally suggested the validity of the logarithmic behaviour and a value 1/e = 0.37

for Karman constant. In view of our present model, the distinction of this kind bears no physical sig-
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—e (0014, 0.984) o=
— {008, 0.974) 00 From Laufer (1953)
1
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Fig.3 Flow inapipe. Left panel: ¢ as a function of 7/R for various @ and $o. R is the pipe radius and r is
the radial distance from the central axis. The meanings of the curves are designated in the right

panel. Right panel : Mean velocity in pipe flow for some parameter values of @ and ¢o.
= (R—r)/l. ¢ =0.04. (R, ilmex) = (8.6, 0.53) for red solid curve; (7.8, 0.5) for blue dotted
curve ; (7, 0.46) for green dashed curve; (6.2, 0.014) for purple dot-dashed curve; (5.7, 0.37) for
black solid curve. Squares are experimental data taken from Laufer (1953).

nificance.

The system (3.3.2) can also be applied to a flow in a circular pipe. Write u=(0, 0, u.(») in the
cylindrical coordinate with r being the distance from the central axis of the pipe. S =1 is fixed.
The result is shown in Fig. 3. ¢ is almost constant in the central region of the pipe and decreases to
a very small value at the pipe wall. A smaller ¢ gives rise to a larger second derivative of the veloc-
ity and in turn more rapid decreases of the velocity particularly in the viscous sublayer as is shown in
Fig. 3. Consequently, larger deviation of ¢h from unity brings about larger bending of the curve of u.
in the transition region. The Karman constant decreases as @ increases. The conformity with the

experiments (Laufer 1953, Ferro 2012) is quite well for @ =0.008 and ¢ (0) =0.974.

The conclusion of this section is that the minimal DEVM derived from the stationary action princi-
ple can be a model of mean turbulent flows. The equations of motion derived in this model are
equivalent to the ones previously constructed by a variational method with a non-holonomic condition
(Takahashi 2016). The solutions of the equations of motion, therefore, coincide with the ones in the
present minimal DEVM. In particular, the Reynolds stress in parallel flow is given in Takahashi

(2016), which was calculated with help of the N-S equations.

5. Summary and remarks

We showed that constructing of action, which we called the pseudo-action, within the Eulerian
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description of motion of viscous fluid is possible in terms of complex matrix representation of fields.
The required symmetries of the pseudo-action were of space-time translation, rotation and Galilei
transformation. By appropriately choosing the kinematic and interaction terms, the stationary action
principle produces the field equations equivalent to the N-S equation or the eddy viscosity model
according to whether the field is traceless or not. The conserved ‘Hamiltonian’, ‘momentum’ and
‘angular momentum’ derived from the pseudo-action of the real fields all trivially vanish. Nontrivial
conservation of circulation at infinity was proved in the complex space of the fields.

The derived DEVM, when applied to a channel flow, provides a set of equations for the mean
velocity and the eddy viscosity with two free model parameters, one is the Prandtl number and the
other a ratio of Reynolds number to the Froude number squared. By appropriately choosing the
boundary conditions together with the model parameters, in particular, Pr = 1, DEVM gave fairly nice
agreements with experiments. Considering the model’s simplicity, this may be due to the fact that
the stationary action principle enables us to construct dynamics incorporating correctly related interac-
tions between velocity and viscosity.

DEVM is expressed in terms of a scalar matrix ® and describes the dynamics of mean velocity and
eddy viscosity. Is it possible to incorporate fluctuations like the Reynolds stress ? In order to
answer this question, let us recall that the fundamental requirement for DEVM is to fulfil a few invari-
ance principles, namely, invariance under translation, rotation and Galilei transformation together with
the viscosity-inversion invariance. Therefore, inclusion of fluctuation, if it is tensors, may be done
by introducing a vector matrix, say R = R;0; and by writing down an invariant action. This possi-
bility will be worth a detailed research. If the result is affirmative, such a model may be called a
dynamical eddy viscosity model.

In the framework of Eulerian field theory, any dynamically consistent extension of our minimal
model with the symmetries being unbroken will be straightforward. There exist an infinite number
of interactions that are consistent with the requirements mentioned above. We do not yet find a gen-
eral rule of selecting a priori physically preferable ones. Nevertheless, that Pr = 1 yields a best fit-
ting tells us an important hint. Pr = 1 states that the rate of the energy dissipation due to shear stress
is nearly equal to the rate of diffusion of effective viscosity field. The diffusion of the effective vis-
cosity field may be regarded to correspond to the Kolmogorov cascade in turbulence that is responsi-
ble for the established scaling law of energy dissipation. ~As long as the mean profile of turbulence is
concerned, therefore, the role of eddies is expected to dominate over other (i.e., molecular) elements

irrespective of the scale of the system. It is thus prompted to apply our model in its present form to
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other, possibly astronomical, systems of entirely different scales. The results of study in this area

will be reported in near future.
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FMEPHROENTVD EEZLND, 72, IEHET IV TIE, HRM ¥ A7 4 & RFEEF O
EFE LT, (it E O HRM MR O AR & MHIEIRRA - REZIHE L T b, Hiko 3
B B o —Tidfitie ey, FE—IRGUSH 3 2 A O SIS O A ZE 2 RO HIE - 525
BEOBENTHIHL L) LT25F2HLOHFIIBW TR/ - — KU TH Y, HRM ik
EREEBORNEMEBRET NV CHORIME L LTEASN TS (e.g. Kopelman et al,
1990 ; Ostroff & Bowen, 2000), & ) — 2 DEENELKTH 5 FAGRIYFEHAT - BEEEIZIE, L&
AP B NI, HEFEANOBO, Mk Iy A b, WBEER G ER, &
S OBEE R OAHE AN R8BS BB RETH 545, KFHE 7V TIRIARARRN ZEH -
BEOTMMEE LTENLZMEDITTWA, & 512, Ostroff & Bowen (2000) (ZHEHLL
NS 2ODBNEHUMEA LHREE V) ZODLNLVEBREL, FREFNICBVWTEREL S
WEEREEEL TS, ZLT, WROHMELTIE, HRM ¥ AT A0 HEFNE V)
— T % <, #E/E»S HRM ¥ A7 ANEW ) RO RESHE L7z Bl L) (2,
WO RFAGHER O RRII 2 VWb OO0, TITHETZ ORI RIBS N TE Y, /I
(20155 2016) 2 &L TN E TOETIVHGET S IEK (ERM) FRETNVOBEEE
RN E PR SN T 5,

I E TV OREED 720 OFAE, T3 HRM ik & —H O FE/IFE (xR h a7 —
FR=2%FH) OREDOEEENRE L TEBSN, IREEFHIOBS z—
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DA CHANERNE O 720 OHEERMAEIAT DNz HRM W%, 38, SEAEEE 2
ZIHNDHEHRED?HHTVWLDOT, BEOTHEIZL 4 TAFHEITFOLNTVEH00, i
FELMEBZN TN 1IN (REOTEDOHIEEIZLEEN) TORELOTHREET VO
MGREH L LCIRRASH B, €2°C, 7= 5HTiE, T HRM Y AT 405 1 THIIC
B ORA - BB, S¥EERTAKLAZLET, UV FLANVEETRERETVOIICL 5
THREETNVOMGEZ T 720 F72, WUT—4 27200 UMK, 2016) ORESZ
BE L, WEEFVEZEMLS S ETF— 2 I LZEE TV ZER LERNT S, v
IMEIE % AT 720

2. REDHE

1) {F¥HEE

(1) WREEE FHE AT RIE, W L) —FOoeET—F X—2 (2014 4 11
HBUE) (RS nmdeib)y (3, 10F, AF0 38) OB A 912 &% Tho
720 BAFED NEHLETEIZ 2014 45 11 A B L 1520154 1 A 0 2 A2 430 TR E %4 L,
AT L 720 2015 42 HRE TSN/ 0D ) 6, 243 @EHRE L7z (F)
MILEE 26.6%) o A RN EIE G ORI, HI/NTHE 24.3%, L 205%, —ERAEB X
DERENZTNEN13.0% % ETho7ze AHAEREDOTT T 1 —b (CFHMHE) 1X, &
A4 360 H /M, 2014 4 11 HBITEOIERIGER HE 246.6 A, BEWEE CEEZFR < ; 2013
ERE) 104 N, FEMEDOD B MEIX35.7% THo7ze BHBAOBIEICHES T EEHD
311,661 M, FlZRoFIx 216 HHHTH - 72,

(2) ERIME: SEoME - 8 GER, 2010 £ & 2013 £ OFE B & AR5, 2014
11 ABAEO IR B L OFEIEHMEZE B, 2013 £ OEFEBIZ Ik < MRS, S7@is
OFE), WARKERICL2WEOHE, WEOME, BRIGOFETE - EERK -
HRM ik ©Z4k, HRM O45#HOFRE, HAMHRM AR > —, [N A - LA VRV T A2 ]
HRM iR DWW T3z 2DHE [ g - 4 VRV T A2 ]| HRM fiskid, Bl (11
HH), #HEIM 6HHE), HEZE (7THE), EFHREE GHE) L) 4HEOZME
MERDOBHM R L 2 DB OEE (%) % 7TEBETHEL T 5 o7 FRAIZ/E (2015)
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25 A HESE B - E MO RA 2 K L, RIZEFEAOEMME EER H &5 578501294
HELTH B o572, 20154E 7 H F CIELE 172 490 8D ) HLFTIEREA 2 L O A % Bk
< 244454 Nor (14720 6 ~57 A, P19 N) 2 HREE L L7ze BRHEEED
Wi ORH - A D % % Br<) 2hb e, HNEE T 65.9%, LT 34.1%, FRIx 10
~ 20 £ 19.8%, 30 X 25.3%, 40 1X. 26.7%, 50 X 23.4%, 60 XLl = 4.6%, FA&FHE LT 1.1%,
L 48.0%, FHN - WHE15.9%, N - KRFPE 34.4%, KU - BEIEORNE, K 36.3%, B
W (TR L) 9.3%, B (THd0) 54.4%, B=RIEE, HY 42.1%, 7 L 57.5%, %
EHUE, 5K 18.7%, 5 4F~ 10 4E i 22.1%, 10 4F~ 15 £ 11.1%, 15 4~ 20 4F
K5 12.2%, 20 4ELLE 34.5%, thFEONEIZ, ik - 568 21.6%, F%27.8%, H—VY R -
HR9E - B3 30.6%, FEAlT - BA%E - WI9E 5.1%, B 7.7%, Z O 53%, EHIEEL, HE
88.3%, B 11.7%, TEEBIXE, IEBAER 98.2%, FFIEHAER (HikE- 73— M) 1.3%,
BRAZIE, — Mkt B 56.4%, FT-4RE2 7 & 23.1%, k7 7 A 152%, #2777 ALl 3.5%,
Z DM 1.8%, F7EHEOMAEGIL37.9% Th o7z

(2) B : MEBORBME (R, F48, SR, KO- BRSO, wRE, et *
FOWNE, BBERE EEBXS, WAL, FEHHEEOMAOEM), HRM fisklZ2wTo
HE, AR, BB, AESoBEOT, Mo Iy P XY M REIiowTERk
(FEMIZBAE RS . HRM AR, RIEMEB LOBMBREICSOWTE, [Fo7:#) ]
~[Eo7KZ0@E) | OTEBETHFELTL S -7,

3) F—2OHHAE

(1) HRM ¥ A7 LD % A 7O

T9, EEHEOREEFED ) HIEBHZEE 100 AL LD 188 41122V T, 4 2D HRM
FESR IR ZAT o 72 /A THO N ZNENOE 1 HTFORFEEIIESI T T A
DM EATV, HRM Y AT LD 8 A T E T o720 TOMER, 43T X TORKOFH
FEDRE [ESINEL, s DR Tk - MEBR - 1B ), ZE e - HEPR et o
DOFHEDE [HIF - HRE ] 3 XTOMKROFHEOK Y ESEL] D4 5 1 712
SES N (REME, /R (2015) ). kiC, EEBMEORE D) H, HRM sk
DWTORHIE (123HH), RIEMHE (63HHE), Witk 6IHE), tHE~OHHKST (7
HH), M 2y XY N (BIHH), FRENICOWTHEENR T (FRTE- N <y
7 AMEE) 17, S NZETICD EDOWC IR ER R L, EEE 1T 72,
HRM HIEIXEE 1 KT (BnER) 8HH (@ =.86), 52 NT CEfFER) 2HH (@ =51),
SNIEAIFEIEE 1 HF (PR & WAIE) 3IHE (@ =.76), %5 2 ¥ (5AAIE) 2 3HE (o =.84),
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BB e I35 1 R 4HE (@ =.85), HhFNOBHEOITIZEL1HNF 7HE (@ =.89), #
M Iy PAYMIBELERF (Frf) 2THE (@ =.85), %2R+ (E#) 3HE (@ =.69)
TREZME L7 FRIREE, R BERE R - ERMERER), EEE 1 A4 ) ot
E& (BUF, ehm/AN), EhmEflies (Biel & %R+ e k&) ZHv/zo HRM ¥ A7
ADY A TIZ&oT, EEEO HRM AR, RNIEAR, BEmEK, tHE oo, M
M3y A, FEEENRL D IR E SO CHE L7z,

(2) RFHHHEHEET VO IVF L ~VGSHE

BFEFAEO B MM HRM ik F o A5 29 HH IZ DO W TIERNWE T o 211V, 856
WHERRRIR T I L o TRRRFE TV (RT3, J0ak, EEnoHeRRZ g, M
WHERRZSeE, 1, KT« ZINEL HRM) OBGEEZ1T o720 ZOMBEEGE TR Ao
727% (CFI=.836 ; RMSEA=.127), Z ®OEF)VIZHE-> T HRM fEs O S hNE oBlE & 7 1
RS S 2 B L 72 HRM RESRAREICB 2 12 HEIZOW T H RO FH & T, 2K
HWFETFN (—KREF: ZInEREERER, “REF: 289 HRM H1E) OBGEZ AT
(CFI=.900 ; RMSEA=.087), HRM #i 5k O ST OWEE & 70 2Bk &5 5 2 Fl L7z,
512, AEMAE, WEmLE AFENOBEOT, Mk Iy P2 v FoAFF23HE
OWTHFEBOFHE T, TKRTET I (—RIAT : DIEAE, MHEOREE —kKHT
AR RS - REEE) OMEREMR T 2170728 24, MEEERE L 2257228 (CFl=
854 ; RMSEA=.118), Z ®DET7WIZHE- CIAHMRAVEEHD - REEE DM EE & 72 2 ff BB & 45 15
AEM L7z WIZ, ZRIEFOHT % 2ICH M S - 20E HRM, HRM AR, TAIRLEk 0 R8540 -
BEOZREM SR EICOWTHMAE Lz, 25612, ML~V oBllERTH %S
B HRM & EMIBRICOWTIE, R¥EOERE, HEFH, FlomlZfie L, HALN
VOB T 5 211 HRM A & MMHRIIERR - RREEIC O Wi, eSO, F
X, WAL 2l e L CEREZEIN L, 21Ul TSN HRM H15E & ARk g R2 1 -
HEJE D F AT 0 ORI % FERE L 72 1 C, Mplus ver.7 |2 & 2 < )V F L~ v €7

Wkt zdT 5720

3. BREEE

1) HRM Y27 LD%A TREDLE

HRM O 4 #HIIZ BT 2 BIEOMA GO THEEINTZHRM Y AT LD 45 4 T2 ko
T, EER O HRM A5, AEAG, Bk, F~omEor, Mz Iy bxrk,
EHERD R B H % —TCRCE BT TR L72AER, X TOERIZB T4 51 T
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WCEBZENRON (K1,

ZIT, ZEEBICESVTY A THOEB LI OERW R 7 V-T2 R LIZE T A,
HRM fIHIC2wTid, SmERMMER RN, JENOSN, SERomR, sl
FEOERFIZOVWTOME) 25, BSIE > Hk - MR - B = JKzmi > e -
MERRA! ONEC < AR S, ST FRAVEIN (B - FERUIED CRFll, SERICHED (G

FIHTAHIE) 120V ThH, FHOBRWHR SN,

KNIEARDH B, FEAE R5R5EH 7% & O AR O RICOVWTORIE), Fhid
HAE (DRRZFOWENL EINEEFTOMRRBIZOVWTORIE) F, &656 b ESMAE >
Rk - MERR - A = ARSINRL > Ak - HERREY ONFICER <R STz,

W R RO/ S X, WS > Mk - MR - R = S > ik - HERRA o)l
THho7eh, EFEANOFHEDOITIZOVTE, BB ZNUNOI L) b &Eh o7z, Mk
IV AV IDI L, AT I Y P A Y b (BREDBERERITVE V) EER)
BT I v P ALY b (BHAO—FESCEBER) dmsmilrsd, thbito 3o
DL DIIZHEN LS L7z,

BHFEEEHRM VAT L0454 T THELAEZAH, BEE/NIHEEBEOXIEAE
RWBREIELF L &9 2% — 2T, SSMEL > JIak - MR - 1B = i > sk -
HERREL DNETd o 72753, 78 L@ AL, ek - HEREL > JIak - R - [HHE = &2
B> ARSINR ONE, BEREE, IRk MR MK K, 2R DS e oI EDS R S .

2) REMEREFILOTILF LANILHDHT

TV, ETNVICEETNIEBOMBEHREL LA (£2), ML L oBIINE
4 (B HRM, EFIRE), MA L VOBIZEEL (S0 HRM M5, FRERRR
A REEE) ORNICIZ—EREAE BRSO, 2D LAV oOBIEKOMIZIZE

2. BUNZFM OMEE (N=454)

2 T SD 1 2 3 4 5 6
1 Zn% HRM 109 622 -
2 ZNY HRM H1E 003 .898 A51%* -
3 ALARAGRRAN - REE —.002 826 .069 6147
4 PETRER 037 038 —.246™ -.032 —.012 -
5 L@/ A 3.609 .978 —.284™ 012 .057 314™*
6 St Ll 025  .031 326™* 138**  151%* —.579** —.089" -

Tp<.10 *p<.05 *H<.01
() 27 HRM, ZN9 HRM J15, LRI RRAN - BEEE I, RERUE&19 . MR, 58k
[SYDNES &
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BoBRS =L ooz,

WIS, BAEHBEE V) 200 LNV TRET O AEZMET 5 2 L IZERSLEEDH
LW EMERT D720, 200 LNV F 72A 585 E L Clo 722 HRM A5, 1777
AR - BEEE L2 DWW C, MBS (ICC (1)) 28 L7z ZOEE, Zh1r HRM A151% .199
M5 227, IMIRRAORRAN - REREIX 125 200 148 Dfiik Y, EHBH 1 RBZ, »OAE
BLNWVIGELTBY, WA 4727 8 (R4, 2014) Ofid 2 22 Tz, Thb
OFREFRIZ, ALV THIE Sz 2 DOLEKOMED, [H—BEICFTET 5 A > /3 — [ TH
BLTHBY, £E5HHRM AR, £EMREA - BESA ON—HTHEINTVDL Z L 2R
LTEY, VT LNWGHZAT) BIRELINED B 5 LI S iz,

ZIT, 3D0O¥ERBIBE T L IHMHFEE T VIZOWT YT LU R E 7V
G EAT>TE A, BREBEIZOWTEHEASENE 2> 725 00 (CFI=1.000;
RMSEA=.000), ¢ I #/A\ (CFI=.975; RMSEA=.080), 7t [ & Fl %t % (CFI=.987;
RMSEA=.070) |22V CIEH5& 3wy, /2, CO¥EFKRECTLEEREOSINN HRM
HIE LR BEOMPDIMNCEE R SABA O N o7 22T, IEHMKEETIVIC2
DO (BEH) HRM MR~ &M, S8 HRM ~$£ 610250 - BBE) 2Nz 7€
WIEIE# T o 72 & 2 A, BERE (CFI=1.000 ; RMSEA=.000), 7¢ L &/A (CFI=1.000;
RMSEA=.000), 7t E@mFIZE% (CFI1=.991; RMSEA=.000) & &tz ml, HEk
INALBEZ 727280, BIEEFVERHLE (£3),

3. YNFLANUGHORERE (N=454)

Ed el
INA fiaies e b/ N AR
He e P e J) He e P
R L ~ov
ZHNE HRM = ————— #4019 HRM 41EE 279 058" 208 195 181 272
ZMIHRM  ————— BT - B8 -.063 278 -.061 .328 -.107 060"
A HRM AR —»—— AR - B .841 .000™** 854 .000™** 797 .000***
FEMHRM AR —»——o—o—— G 10.460 287 —-13.297 .325 —6.605 .055"
BHHAT oo Zji% HRM -.981 .003** 1.036 .000*** 1.149 .003**
REMWRE - B —»——o—o—o—— 3R -11.040 .380 15.448 .363 8.639 .048*
AL~V
T8 H HRM 15 ——— 8 ABREH - RERE 576 .000*** 575 .000*** 579 .000***
A RER A
CFI 1.000 1.000 991
RMSEA .000 .000 .000

Tp<10 *p<.05 <0l **<.001
(FB)  HEsEME 1L IRIE (LR
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fEIEE T IV T EDFEBIBEIZ OV T O HE L/ SAHD S N DI &R & HRM ik O
BTHH, it HRM fif 5 SEEFE~OF A LI LEOHE T O+ ADFEIEE ERT 5
F7z, ZONAEERON SN HRM HiSK O AT &) 8T, S¥ErE¥ER
2 B AR ARG IR A SINESK ORI % 1T RESE A2 RIET %0

S 512, LORERBIEET L SINN HRM A 2SRRI REA - BEE 2 50 5 &\ ) 28
AL ANV THESL NV THMHREIN, 72, TOREPEELNVTIDENT LD
REENT-ZEns, YVFLNVORET O AL EET L LOBRD T H5HEE 2
bNb,

fi75, HRM 3k & 7E3% B 0 HRM A1, 8% - REEE & O, 2% & EEME OMIZD
BEITAEEEAONAP—IRIZA SN2 LA 5, HRM fisk & EEmR 2 EEB DR
FREEEAEA T 5 L\ ) RRIEE TR S N7z, 570 2 BRI COZRE L7 %h
RIZR SN r o7z FRICHEEB OB L ) BEHRWICHET 5 & PRI NS MRER
e bm/NE D B RLEBFRRIIB TR LON, DO T 4 THFELRES
N7z EATHRRA 2 A Lo 7272 L, HRM & 3R OBRIZEE$ % 2 4 54T (Combs
etal, 2006) Tld, ¥ERIFEICL o THROKE SITRWARSNT, ZOMHEE LTER
DX ) B, S HRM RO 7 4 — FNy 7 )= TOREPEHEN T DT, 5
DL REROLE L BWREIZONWT, ESICKRHTALENRHLTHS ),

3) MEMER

HRM Y AT L5085 4 T2 X o THHEB OB - BBEL L ORERBESR LR L L) i
DOHHAERIE, HRM ¥ A7 ADESE B OFRH - REEZ B L CRERBICHREL, »o%
FEDYHRM Y AT A7 4 — RNy 7 E8N5 LW IHNEARETVEEENTH S, 72,
SN HRM Mk 2 2 < FIH L CW A RETIINERE 2L DS TH 5 LA S, KIE
HRWBRESL KT+ 7ThY, —HOBRELREIFE/OB Y, LWVIRHRIE, [ -
AVARNVT AL N ETFVDPHEABRETOERTH S LERET 5,

72721, ETOEHETSMEDFV HRM ¥ A 7 ADHIZEM Tld e <, & TOliR
FIHTEIMEDOEN HRM ¥ A 7 AWVEIIHA TR %\ 0T, ZNEY HRM fi sk O &R AT
HAMIIEATE W E AR LTWD.Z LG HRM RO R & L COMEMTER 2 R85,
COETIVTRESN TV LD LD THET 2 RMELRET 5, 72, W07 —
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DML OV TREL, 3L HRM RIS HMICEET L L) T A THbLH,
DFERDP S, FRT T LA %< VF LAV T )T CHEET 5 LEEDPHER S N L%
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2, GRIOBIEE TV CTEILIZSAD—HEEP O A FATHo722 L1, EEROH
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ARET 5, REEBPOMEBOBREANOHMZOEBET UL A2 EDT, REET VD
AL & FERERMGEA S 2 S HITkD BN,

32



WEDONWEREH S 27 A ESEROBR . WA T T & 2 OFERERIHRE

51 F 32k

Allen, M.R. and Wright, P. (2007). Strategic management and HRM. In Boxall, P, Purcell, J. and
Wright, P. (eds.) Oxford Handbook of Human Resource Management. Oxford : Oxford U. P
pp. 88-107.

Becker, B.E., & Huselid, M.A. (2006). Strategic human resources management : Where do we go
from here ? Journal of Management, 32 (6), 898-925.

Beer, M., Spector, B., Lawrence, PR., Mills, D.Q., and Walton, R.E. (1984). Managing human
assets : The groundbreaking Harvard Business School program. N.Y. : Free Press. (MpEttfi B -
KEFRZ R HN— 3= FTHZ 5 AMNE 1990 HARAEEEEARES)

Bowen, D.E. and Ostroff, C. (2004). Understanding HRM-firm performance linkages : The role of
the “strength” of the HRM system. Academy of Management Review, 29 (2), 203-221.
Combs, J., Liu, Y., Hall, A., & Ketchen, D. (2006). How much do high-performance work practices
matter ? A meta-analysis of their effects on organizational performance. Personnel Psychol-

0gy, 59-3, 501-521.

Delery, J.E. and Shaw, J.D. (2001). The strategic management of people in work organizations :
Review, synthesis, and extension. Research in personnel and human resources management,
20, 165-197.

JFF H (2009). REEMET—ZIIBIFL2RAL NVEREEM L NVEK: &M,
Sk, BERMEE HLM IZ X 205t oBE% KBRS (R R%), 4, 135-161.

Jiang, K., Lepak, D.P, Hu, J., & Baer, J.C. (2012). How does human resource management influ-
ence organizational outcomes ? A meta-analytic investigation of mediating mechanisms.
Academy of Management Journal, 55 (6), 1264-1294.

TnEERE R (2004). TEEBRERORESINE L ZOREZER : FHa5H  HARZEFFEHERE,
46(6), 4-18.

/MR H#E (2000). BEOANREFREHY AT LA EERE: N - 23y P AYNETILV OB
BB - MBS 16 KA TSR . 148-151.

ANFR #(2007). AIUBEIEEH Y AT ADPEFEEMIRITTEE @) FANAT A v I E
TV OIS S - ORI 23 MRS SR LE. 123-126.

AR # (2014a). ZBHNITLHRM ¥ A7 ADEFEERIRITTHE (2): VT LRXLVET IV
W& BT =5 O/ REETERE AR 17 BFERKS TR CE. 149-154.

ANFR S # (2014b).  BEREIY ARV RS EGR O BUR L BRE AL F IR R FHEEF IR E, 167,

63-75.
IR #8 (2015). ZINEIHRM & A 7 A DS SESERR IS MIAT 9528 BAube R HE S50
£ 172,1-24.

Kopelman, R.E., Brief, A.P, and Guzzo, R.A. (1990). The role of climate and culture in productivity.
In B. Schneider (ed.), Organizational climate and culture, San Francisco : Jossey-Bass, pp.
282-318.

Lawler, E.E. III. (1986). High-involvement management : Participating strategies for improving
organizational performance. San Francisco, Cal. : Jossey-bass.

Massimino, P. & Kopelman, R.E. (2012). Management practices and organizational performance :
A longitudinal analysis using cross-lagged data. Journal of Global Business Management, 8
(2), 58-65.

KAFK (2014). BBHEIZET I, LT LANVEETRAETV AMER - iEkat R
F) M-plus & RIZ& AHEEHFENETY 7 AN ILKEEE pp. 208-227.

Ostroff, C. (1992). The relationship between satisfaction, attitudes, and performance : An organi-
zational-level analysis. Journal of Applied Psychology, 77, 963-974.

Posthuma, R.A., Campion, M.C., Masimova, M., & Campion, M.A. (2013). A high performance

33



LB AR 451775

work practices taxonomy integrating the literature and directing future research. Journal of
Management. 39 (5), 1184-1220.

Ramsay, H., Scholarios, D., & Harley, B. (2000). Employees and high-performance work systems :
Testing inside the black box. British Journal of Industrial Relations, 38 (4), 501-531.

Sagie, A. and Koslowsky, M. (1999). Participation and empowerment in organizations : Modelling,
effectiveness, and applications. UK. : Sage.

Walton, R.E. (1985). From control to commitment in the workplace. Harvard Business Review,
63(2), 77-84.

Wood, S., Van Veldhoven, M., Croon, M., & de Menezes, L.M. (2012). Enriched job design, high
involvement management and organizational performance : The mediating roles of job satis-
faction and well-being. Human Relations, 65 (4), 419-445.

Wright, PM. & Gardner, TM. (2003). The human resource-firm performance relationship : Meth-
odological and theoretical challenges. In D.W. Holman, D. Toby, C.W. Clegg, P. Sparrow, and
A. Howard (eds.) The new workplace : a guide to the human impact of modern working
practices. Chichester : Wiley. pp. 311-328.

Wright, PM., Gardner, T.M., Moynihan, L.M., and Allen, M.R. (2005). The relationship between
HR practices and firm performance : Examining causal order. Personnel Psychology, 58(2),
409-446.

34



WEDONWEREB S 27 5 RO . WA T 0 & 2 DIZRLIRE]

B EEBRAECHER L ERE

TEROANMEREE & £
- 7Y = MRE~OZHADRE: -

ZOT o —ME EETEHAXDERENASD ETEHHLOTT, HiL, SHOA
HHE (NHWERTEER) X > TREBDAEBLHE SV LD L I 2BV B D
D, BKEICERHDERIC EAREERD DEMD T, FibH s DA 4% TH
EEZBEWLTWET MREABROEMIIERZ ZEZEW),

BT, TCRASFRE L ZERICOVTORABR B ANV TEYELT, &
DILREBOERICT v r— FE2EA L TWERET B2 LIcR Y £ L,

DEFELTUL FOT U r— b ZHAWELET B LDV B B0nET, 7o i—
M, ZRTEZESLEZH Y ERAL, BECARZEE TR¥E TRRESNETD
T, BIABRBNEI L RRLIZHMOND I LEHY EHA, FAEDEMIL, 2EHAR
BEEEONTHZLZHVETHL, —A—ADOBENELBINCHARD Z LiIZH 0 £
Hho NBEZZEWEE RESLCEMMAD 2HHITRP TEEZRLDTWIZENTY
T,

CHBOFIIAEOR R L BHMOELET (TOMICHE L BLHTE ZTAD L,
Trr—hEno L Xt ZRESEEN),

THOAEIDEFRVWETR, ZHAHOBRLA LI BEVWELET,

BARIE, 7o 7 —FDASTOESEFEICANT, 201586 A30H0 (k) ¥T
CTHELSTZEW (BIRITEY A,

RIWADEE . FALEBR KRR LESEgE
% ERLEZ) Mk B
T981-3193 {UEHRERMHMR2TH1I-1

email:
tel:
fax:
BESE : T -
B4R &

35



RLFBE R EHEA e 177

MEARBRIZDLT

1, 7—~
RO NEIREH L - RERBNET ML D ERBRO -
2. BIEROBE

RO BRIE, AWEREE (HRM) MRS AEEBICRIETHEL EHMITRITTS -
LTT, TRETOEL OBIFEIL 1 A TOREIC L o> T HRM ik & S EEEOHBEERY
ROELTWETR, ERBEREFOBRFENLTOERA,

ZIC, FIETEE—CEIIN T 2B TORET —F T L3R EBNOIIZL T
ERBROMEEEITWVE T, FEFEIL, FALHFOAZER 1000 tHizd LTEEEShE 1 H
HOMZE (2000 F£FEME) LISIERICT, GRAKEZ %Y L, ABHEYOFICZEENWEE N
etk TREWEES BOTYT, BRNAIL, E4EO HRM ik & SEEBICETIHD
T, BEOTHEMHE > TAESNEHEOHBA B TAZ Lick>T, IREBEGEL LY Pk
WKHRFELET (K1), £z, BiEOFEEIC ZEZEWZI2WEHK 200 52 ED, S EOFEED
TEELEESEERGE LT, 2014 FEETO HRM Mtk & AR EBEOMBER LT LE
T

20008 RIEFH (1) ~—---s > 2014 RETF E (12)
( A%%ﬁ@ﬁ.\ ( AR BB

ik ik 94

iﬁ$$ﬁ1§ ) BRRM2
e -

h.

1 WEOBE . SXEHE

Ele, FO%, RAEICTHHVEZ W EERIIBWT, REBOEERELERT L&
& >T, HRM MR REEBOBREZ B U CAEEBICEET I LW RN T ut XOKRIE
bHETITVET (K 2),

AEEEERE —

tzaomBEE - txzsg

K2 WHEOHE: KEEHE
3. WROARIZHSONT

Z DOHFEIE A AREAHRES» bR EH AR OB EZ T TR Y . & RIEEE R
D7 —4&~—2 TKAKEN] (http://kakennii.acjp/) TARENET,

36



BEDONWEFER Y AT L L ¥EFOBMG : RE 70X X 0FEENHES

EZEDOLA :HTIFESHFEOTMIH. ICEEALTLEELY,

© ##H

M1 RAHLEE-EEOZEDVNTINANET,

1)
2)
3)
4)
5)
6)

7)

8)

9)

10)

11)

fE12

PR . B 2. K

F£45 1. 10f%-20/% 2. 30/t 3. 40ft 4 50X 5. 60fRELIL
FHE 1. % 2. B 3. EXK-EFE-FEMPK 4 k¥ RFR
RiE - BEEE ORI 1 R 2. BEE (FH#RL) 3. BEE (FHtHY)

ERRgE . »Y 2 AL

AFELTH O OEH £

HEONE

1 B - HRAERE 20 FEB 3. v - - HER

4. M- BASE - WFSERE 5. BEE 6. ot (RAMIC )
BBRE 1. B® 2. 23

HEBEXS

1. FEHE#B 2 FEEHER BFE- -5 3. oM (BFHIC )
570

1. —f&kHE 2. FE-HREIIFR 3. MR

4, WEIZSA 5 ZTOf ( )

FEMA~OMA 1. A2TWD 2. A>TWRW

D BIF-DEEERDADIHFTERBE . FREREEDBNDEHEHHTNET
B, BEH OBIZ B &S| A EE D TIEEN,

1. =, S TOERE

2. FE, RiRL OERE - A
3. BEAMER, fBAEE 00K
4. BEHIE TOEE R

&t _10 K

37



LSRR R 9177 5

B3 HLEHEEESNBALEDIIUIELEERLET M, 3DBRATOEDIFT TS,
1. ZBRdHoTEBHLANIE
EENCDHDSEND 2 L
RYBVDOHLIHEETHDZ L
fRE SN D LR RN &
BaOHBETHFENTEDZ L
HEREICEENRD Z L
HOORAONFEETEDHI L
WBEKERBNT &
HEZBLTHLNZ ENFERBL
10. FEDOFREMAHDHZ L

© @ N e o W

M4 HEEOSOHEIZODVTIMPVET , ROXEEHUICEDBESHTIEEVET M, (HDIC
BoHoT. JmBILHTEEDLIAIZ1 DIEIFOEDIF TS,

.

b

& 5

LY »

b b &
& 7 ; = z e
<0 3 2 o O D
E OE g o» ®m @ @
5 0% 35 w b WD
Bl) NEARFICT HHEECHD « + v v v oo oo oo e 1 2 3 4 @ 6 7
1 EREICHATEOEETEIIHREL TS« » v v v o 0 - s 1 2 3 4 5 7
2 HEOAFITHEL TS » = ¢ v o v o v v v v oo 1 2 3 4 5 6 1T
3 LFICDOEMRICER LTINS « ¢+ 0 o v v v v v o0 v 1 2 3 4 5 6 7
4 HEMELOBURICHER LTS « « o o v o o0 v o 1 2 3 4 5 6 17
5 SOWBEHIIEREL TS « ¢ ¢ v v o v v v v o v v vt 1 2 3 4 5 6 7
6 ASOHFIZLETHLRNVRNERUED « » « « « » » « o - 1 2 3 4 5 6 7
7T BEENDIFELAFLBFTIEBHD - - - 0 0 - 1 2 3 4 5 6 7
8 MHEMRELLLT, MOV IR TETCN -+ 1 2 3 4 5 6 7
9 HLHOHEENSE LA BTN ERHB - 1 2 3 4 5 6 T
10 FIDDAOHEFICIAZVERELED < ¢ 00 0 0 v 0 o e 1 2 3 4 5 6 7
11 FCEoT, A0OHER., bEVEKORVWEDTHS- 1 2 3 4 5 6 7
12 I OHEZLTWAZ LBV EZboTWE -« -« 1 2 3 4 5 6 1T

_2_.

38



WEDONWEREB S 27 5 RO . WA T 0 & 2 DIZRLIRE]

5 &@thi‘:ﬁtwﬁ%(:ou’ﬁf»ﬁb\i?‘o%%J:@;’Cliié(‘::ém’Jf:’h‘Oé‘—oh"cdz‘“é
LY BBENSHLUNDBA L. £HETEHFH LI CFRBABIIICESRI TEEAZS,

7
b
& 5
5 ¥ »
5 b &
P:xE
> g oy o3 B
ﬁiﬂi%«%%%
<L 3 2 0 @O
B OE &2 o» @B B @
5 5% 5 w v b
1 ZOEtOHEPLEMKILE S OMESBSE 2 FIcL <
Y e 1 2 3 4 5 6 7
2 STl o THERBECAKRAHEIXTITATOEITS 1 2 3 4 5 6 7
3 EEAZBAELYV HBVWEESLVDWHREINEZXLNTS, Z
DEHNFERDOTLZORMIZBIRILRN -+« ¢« - 12 3 4 5 6 7
4 Hon TTETEDHIZDOENL, ZhbEL ZoSk:
TERDTZUN e = o o o v e e e e e e e e e e e e e 1 2 3 4 5 6 7

5 ZOSHT, HHRE > TRV BV 0OhIAFELEY I .
THHEXRVRS, ZORTNTHHE ) BRARL

6 MICXWVEBEERRSLLRNDT, SO TH TS 1 2 3 4 5 6 7

7 AR EILVOIRELBA—EHENERY - - -+ 1 2 3 4 5 6 7
8 CARGHCHLEYBHMTHEERED <« « » 0 00 0 0 - - 1 2 3 4 5 6 7
9 SOEEHNLDL, EO5RDIPRETHD + -« - 1 2 3 4 5 6 1
10 FOEHE, R ENTAFTHD - - ¢ -0 v 0 - 1 2 3 4 5 8 7

11 ZOSENSAFERFEE (BE, FERY) #%FTnwsd 1 2 3 4 5 6 7

12 ZOAHTIEESOBERICSSbLVWIMAZZIT w2y 1 2 3 4 65 6 7

13 HERESICAFZE DY TONTND » « « = @ 0 - - 1 2 3 4 5 6 7T
14 BHOOBBIIAFELRFREE TROLNATND « =« - - 1 2 3 4 5 6 7
15 BT A AFHHOR) FITEETHD + » < - - - 1 2 3 4 5 6 1T
16 BAOHZEOZVIEY AL DL HITERD STV D D@ 1 2 3 4 5 6 7

N S 1 R S

39



m6

10
11

12

7

bR £ 177 5

HREOSHDAFEEITOVNTIMNNEY  FIEQERTABESBLLTWSDITTIEHY
i(ﬁi_/\g CESHMNBEBLTNAILEBEALLEN, REIKD TEFLLEIAIZ1DEFOEDHT
TLEZELY,

"
B
b 5
L ¥ M,
b b &
SREE.
& 72 ;_ = =z =
<Y 3 2 0 @O
EOE & »» B B @&
I R T A ) B / B
FOSMEIT, EEOFTMcH--> T, EThLVEEH - % 1 2 3 4 5 & 7
BABEELTUND « « ¢ v v o o o o o o o o o o s as
FROEHIZ, ABRRSTHMELRNVWENZLTND 1 2 3 4 5 6 7
FADOSHIL, HEOWREILH-->THRAL Y bEBLER 1 2 3 4 5 § 7
LTUNA = o o o o o o o o o o o o s o o o o o o o
FLOLITIE, REDEFICL>TR—FT RDENKE L I 2 3 4 5 & 7
EE‘%{MZ) .....................
FOEMHIT, BRIEESNFEELTND <+ ¢« o o o o s 1 2 3 4 5 6 7
FOSHIT, FEF Y RARBN e - v v v 0. 1 2 3 4 5 6 7

FAOSMIT, HEEBIZH LTHSREE - JIL1T> T

.........................

FAORETIE, HETIVUIRENIEEZZTEZLNTES 1 2 3 4 5 6 7

ﬂgé&m B LOREHERREZTBHICBMS T
AV R

FADEL, EHOICHEEE» OBAPREZEVYCWVWS 1 2 3 4 5 6 7

FLOEEIT, %A%E@%LW&W(ﬁg\/ZTA W
EFIER ) OBFHRERERICEINEL TS « - - 1 2 3 4 5 6 7

FADEALIL, BB ERLMEO KR L —RIEE B ICTHIBY
ICHIDETIND » o v v v v v oo oo
HEBRIEFEOFESFEREITRODRELLBVET A, 1D1EFOEDF TS,

L FRREREL
2. BEAREMR
3. 1&2 #bb¥lbo

UETEMIIKRDYE L, THABINREI TSVWELE, JBR. CREAAYHYVEL
b, BEXLIFEIWN,

40



(2 — K]
4V B2 ¥ 7 AT AL i IS 5
HARZEFE LB IO T OEEIERE

RIS T L B [N AT O A ——

HOR OB e OE K

F LI

A, BACFBERFBIEFOFFEEA Y I LB ELY IS EFATE”BL 21 ¥ P4
O T IR T 2 A AR LEO D OKT ¥ 7 1 7iES GERIN K 7 )
DO FAANZDONWTOERRETH D, Fald, FH4FEEDIEBT L2HBEWEA - B %25
HELTBY, TNBIITHEEHE,SK L F— 25812 X ) BEHIEOIFEL B2 > Tw»
%o HEDIGET 2 RAMEE [l Rbh B EEEAE % T & 3 2 TR & A
WMOME] #FEb 77—~ L, HHEIEET ZREMIEE [HAERE, N IV
B, L btA, FEEFR] AT -~ L L Twhl, B35 THo72708 [N
KT % EoDITICEESRETIEA - B TS T 254 14 % LB TRET 25E 8 4
AIIL, EWRANICH HSmEAEEAX (T, [EAX] LW 25 E 3 5 i pl
EAAR—LY (LT, [HEY] LW S8BT 54 v A2 7 Atk L eEdis o A
SA (k1990 EAF N, BEES) Zai%ic, HAESEIREHEZBI o7 EML
72IE0E 2016 45 4 HA 5 9 HIZ T T 1L RNCH72 Y, SINL 725413030 %4 TH - 72,

ASAFHELAS VY AT T7OMOREFEESEN © (EPA: Economic Partnership Agree-
ment) (2 & DOWT 20124 ITRH L7ze MEDH W TR 2 S 7zDid 2007 4F 8 H
DL THoTz, 2008 4F 7 FIZHR L7 2 olmE T, BHRHED A HLZ LREFIE
SlOMEILE X530, TAOBH] & LTA Y FAY TS EEL - NMiEGRLEL 220 A
NDZEMEYAENT VD, THITHE, [HEEIE)] 2 EREK L L CT2008 LD A
MoOZF AN FIIE S 4, 2016 4FEE T TICHEEMGRETE 593 44, MifEtk s 1,199 4
DERAE TR LT d (DU, [ERiE] L)% MriEmikheiE ons, LRy

VAU R AR AR 28 (2016) SR ATFEIRIEAN - SRR T — < Bl—5) X V51
PERFENE, A YRR TOEPICTAYE Y, NhFARL G REEEEREICD L O EE - i

107



LSRR R 9177 5

4HETHY, 6 r HEOFHBZEHARBESEIME 2 2 -0 b 2nenosd ANk CHY;
R A ER, 44 B ISR OERERIUGO -0 EREHBICOZ 0, A% TUIZED
FEFHANOWAELALERTEX L0, AEBOLELRET 25, T2 1EOWELEL N
THEERRR T Z 5D TE L, ZHICABRTIUEEDOBROWEED RO LML, R
EHOWELIREE 25,

C OFERIE T ANFIEEIZ DWW TRk~ ZRIES R S T 20 RTE (2014) 13,
BB AU ) L LC THAFEORE ], [ERABROBE], [EHEOBE] 03 5%%
FTW b BEHIEICHT 5 ARERE OEIZOWTIE, FIZIE=H (2012) 2%, FrifEtt
TEFABCHM SN 235 - FHEPBEWHE L > TORICEESE S, Bk HARRES
BHPLETH D05 L T o, TmE (2012) 13& ) bIFIFEFEO S » AT A
IZE o THEBIBICBT 5 HARBBESED LD A CHEEXHZ TV A 2EHL2ICL,
Hied [a3a=r—varighl 1ok &F o FHGER M#EOIANGE, Mt el o7
DO [#FL] GBI % ELREAHEDPEME ISREONTVWL T EE2ERHL T 5,

AV BRI T 00 OEMEORE, H—MA S E= (2008 4£EE2 5 2010 £ 1T AdL)
EH BT HARGEHE T b, HARGERED % 1T L A LR W EME AR L7z DU
(2011 4 1%) 123 » HORFHET HAGENHME 28 A L7 & &5 HAFERE ) 2SRRI E L
BHBE (2012 4EF) DURIE 6 » HICIEFE S 72132, HARGERE I ME Bk Nb FEEE DL Eas A
Eo&ME LTHRENLZ L E R o7, BIETIIAET A 5EMH O 8 FIFLE A N3 1% % B
FLTVREEDLNTVE, COZLIZINFHBLEDII 2= —2 a YRHRANTER
Yy 7EDRDENIIITEA LR CRTT MG T A2 EAHREE o TWD, LvL
KOMEIL, 4 EROERERRBRIZAKTELNEIDTH L, TDOZ EHEMESDOH
AANDEFOREZRBLEMOOEDE L >TWAZ LIZHATH 5,

1. EEIFIRET

BRI 2009 EPSENX 23 L, HER (UF) 23 L0 &7 2BRFI2H SR
A BIG L 720 2010 4E DA FE A DS S 3 52 BBOFETTIEHH T 556 401 » F i
7 MR B L OB T A E, FHE IS LGkl L CRIEIMD 2B 2 %o
TV 2%, A X 1E 1966 IS Nk — 2 % 307 L CLOR, EIRNIC 48 D4 H L

M EZIFANTBY, TORFEIL 2016 4EEFE TT3,858 %205 (20144 7 A 31 AN o
JEEGEHE R — L= [V FAYT, 740Ky, RXMFAHEOENEERN - /rEmu+
BRI DOZAINUZOWT] 12X 5 (http:/www.mhlw.go.jp) o

SESANDA v a—%FLOL0E LT, HEITFN 2015 2 BHEEN W,

108



A 2 N AT 7 N R B (3§ A A ARRREE SR IC D W T OB

500 OB AT 2, FHMENTER D HOHSEIEAOD DT, INETIZ8HAD
1V FAY 7 Nt L ms 2 2 AN TE 2 BEARBDP SEETEI DL ZHICH
i QRET, 1K4#EL 2DK 158) *HEL, flaiofsgizdi srinl L,
ER RIS B E 2R L T b, ERERHER AEGT 298 iRHE
ANOBMH YR — LTV 5,

HEANXDZF AN 8 B OBEME D HRH LB, BHEDEEITH>TWwh. 2009
EEICME 4%, 2010 FEEEICBME 2 44, 2012 SRR ISR 2 4 CTh B BHESHFR ()
Db EXRFHM L7 S VI HARBEFEEIIEOFHEDE L L 72 2016 42 H ORI T, RiAICE
ANz 2 % BRE, EHLENIKRH L7z 6 #4133 CIURIEOERRHBAEHE, #ilsh &
FNEROHETRE LY, HABAEBZICHARENOMOFERICRELCTBY, $TI2
BEAX EORMERZHET LTIz, HEY TH#ERAY Yy 7L LTHHEL T2 £13H
RANAY v 7 LASEOEBNEICHERL, EFLIHEOADIEL A A, N BIRIREE
H, W% IR THRERPEROHEIEL > Tz, DENXAAFEZIREL TS MAWED
FHEFMNII V7285, 2015 4 4 HIZHOFFEFARE) L CURRIIIREE B 59, EHsEEH
WICEEf % 5 2 COERDPHE T 2 OPHIRTD - 720 2 %413 2016 4E 1 A (2 ER G A
EZBRLTDS, 248 bHUREOMER, ARORAARDBGZNWEDZ L THolz, ZD72D
2017 4F 1 BBy E O B R BA& BRI TR 2L L T S EDR S 5 72,

B Y MRk R & ) HARGESE R A MR S N2 FIE, HARGESE (ST 2 B 5
R o OB R KE L, WY RAMREoZ#esEsE) HAEEY
TS/ H L THE L, 2016 4-2 H 29 H, HREAEBEMEAX 2FM L, HEOS
AR MR EOERLRN 2 L, 2 BOBIEO HAFRRRI L NIV EHERRL, LEESh
BEBENBEICOWTHITEAbEEBI R o7, 20164E4 A 16 H, R¥ v /82128 TE
LI LEHEEIHB T 2FEOHERATYF v 7473 —F v 7V 2k L7z HEAREF
HHEHELZ D & O CHMEAAERRAL LB 2 AN EOMER BN K — 2 OBLIR, /-i#
B BT 2 2 EIXOMBEIZOWT, EEFHARFFE IR DT> TORERIOWTHE
FLbl, SHOTBERNDS ) 7212 oW THET L7z, #iETEE LTLINE 7 v —7
AT AL Lol

BRNE 2 ZICK T 2R ATE L CO7ehs, [EBIRGBOBERIC: 2 & 1 A0 RET 2 2 &

fTHSEHE NS S S RIEREOH > CAFEOER 1T HROME—OS ANGHERBE L LT, 1
W OMIE % 2 ANERRL LB L EATBHESE L EE L 205 ED Tl Wb, AtFEEREAE
FEFAR— A= X D (httpsy/jicwels.orjp) o

5 LINE MRS 24 v I/ v a3ar—3aryy— VRO —VY A, 7F A MREHHE, Y
FAEHZ1I10TI 2=y =2 a v ET)IENTEDL, V=T 2R L THEEATHO O
Ra=r—varReEREE T L o ML RETH D,

109



LB AR 451775

UL, %214 (ASA) ST 2HEMMGTE o7z, BHLZTFA ML [0S
CETERRBANE =307y T =0Ty (UF, (U= 7y 2] L) (5
17 —HALEIEN  EBERR& HAREZERY) Thobo EfiHEIZOWTE, BHRICEE
PR Y FHERICETEKE B0V, ASAOBBHICHbE TS5 HIZEHMHZIHEL
THH57ZDBIZLINE Z)V— T DA Y 2 — VIEEEZFIH L CEBME %25, F0o L
B~ 4 BTN DD L)L 72, AT FA MR pdf ERTT -4 k328 L b1,
INKF~v=27)V] #fERL, LINE®/ — MEETIA L7z,

2. EEHRE

BINIFEE N — T OLH 2 FO TV hr 07228, HEEZMGBELTCEL R INKT] @
MRS INEAEDH VZTHEMT 2 X )12k 5720 INAT ] RTHIZEANIZSINHED
Lhho 140 EL TRESELZIERL EEAMER L@ 7 + — A% /), ML/ —
MEREICT v 70— F$2 2 LICL ) B THEREIA L7z, 2 BRI, A SAICHET
HERAIRMEL, ROBETICL ~ 2=V 5 OETHBE 2RI L1k o72, /2, 188
FHC A SADHEZ TR EFERBZ b Ad 4 AHR— o [EFET A ] 2#HA
WAER L, ROBIORIIFER L 720 ZIMMFEED O LoHmEELFHTFEOR—ICH
2l LT b A E SR ISR OS2SR B3 ) EAE L T o7z 4011 BoFsEiEiek s Tad
WY B, FHEEORMKITIVT 7y MERLE Lz FEHIE LTS EENCE O£
*EOEFFHHL W5,

(1) EB1EN KRS

FEhiH 2016 £ 5 H 10 H

eIk HIEII A 34

23] N7 T (¥v—F, Tk MESRY)
(A EAIZDNT)

) ) CEEBORENTGT, T RTHRFE, pobIFD,

13:30 % 5 & AT 24 T HARITR A, MR LHBRICA . SEEOE
%% B L TR, )
- HERXNT 28 AN, HHTEATATER %,

14 : 00 HHEICX DHREN - HE SR O PR & SR E R L,

CAREBERER IS M OFRBAK D ST, KEBEOFIEIH Ty -2
Y= hEEDORL TV DIREE

14:30 A &AL X () TREIAR] TEHAR | s 2SHEBR, [H] 2 A LA TL

[(D—27v 2] pl2 T HVIEL VI EARIIICHTE R,

RO XI Y T, BN OZEDERDZFTAILD 12 v,

15:00 - A R 2 2 LIRS S A fEA) .

S AATTED &40 FE/100 ST, EERBDEDZ &,

CTPBIEBOTA 7 VD e,

MBS AR ORI DAMLEICTE TOE N TV,

110



A2 B2 7 Nriafihb i B 120§ 5 0 ARS8 %120 C R B et

(ZF ANDRIRE )

CED D o THEANERLELOEMELXIREANTY L 00, WA & #I12)5E
LCLEIr —Abd b, EBIETEKE LS EOENICHE > TIZ LV,

HAEDHEEE)

A BAOTLE LTI ERE ORI OWTEDN W, L L, LB SN AR,
L IXOME, MEICE L LiAD 5,

1 AORERE T, HEEHMOIRETAaT T v 7% /%,

[Ny %

(EBHIRE L TAT)

TR A MORRKIL, TR BRI ERE oA T B - TRHEE,
CRELRPSHR L CWAPEFZR, bRLRVEHIA LGN RTVHIZ TT s O—,
TR A NORME 1RV EAT,

- EATHAR TOERIE 2 ) HRT & TV B AT HARFEM A O R LR,

BRI NS L L 7

(2) E2BNKS
i H 2016 45 A 18 H
SN HIEII A 34
=57 Nz ¥F (ZE¥v—F, Tk MESZE)
13:30 H\W(ZHTOCHA CHHERBEECTEERELDT ) = =7
HE T A MFEM SO LAY NEERERR
14: 00 [D—27v2]p CBILEFGATD H WD S HGEDERR LHEOE® & iR
14 : 30 [HDOBIRE] ‘ﬂm%éhk—%n‘ﬁffbﬁT&b%%(M AT T
15: 00 WA & O NEHERR TLNT) Zniz2nizbe, [Lhb8k] ZE3liAE

(O PRy %t

SNE 30 FEETVLA T I A LDBAN T L (B THLASANEEZ L2 LTH
f(ht@#b#ofL L= H AL — x:%AiLKOSE%A#U—FLT
%ﬂﬁfﬁ,EE%E@%&tU%b#U%TwﬂH% CHNPTTENT, BEFRoE:
TL72.

AlE, EFHEREHELTCVWE T L ZOYTH Lo b ERZ o2 iR YR, £
DO TEEZDOTBVT, KIAFEFTICA ZAPENTHE L TEONLLIIICLTHY &

Fo HETHEIRIISHOEH L T 23w,

(3) E3ENAFZ

FE i H 2016 £ 5 H 20 H
EJlES ERRIE2EE 5 %4
R N7 T (m¥v—F, Tk MEERY)
13:30 HOHN FE2b0) ?E% WY MEHL A AT [HEELCwhw| E5o
TWE L7z, BIE DD LEZGER L2So7- &) TTH, £h
T3 810 HEUILE L7,
14 : 00 HE 5 2 b ER Txb%%xyﬂ~®%%®&$%%&guﬁ%%%<ﬁof
LEwv, =27y 73T ETL7,
14 : 30 SIMBEOLTZ ETT | HTLWETOFA L BETER L, BISCTHEWT 2 iR
#< BIRDSHIL T WD D, gﬁl/\b\zlfr%%uw
15:00 [—27v 2] p.9-10
AN 2 BTl <, LMoY v — A(?)fﬁwitto::ﬁt,ﬁ—fyfﬂ
WHDHBHAD LEFTL, ME0oAOHICLEIADOT, A SADBEEYHATE—LT
%Tww&kﬁwittoAéhuﬁMTéﬁﬁ%Di?L,mlbéﬁ£®mﬁ%t<
EAFSOTVDLDT, ZNUTHIEDIFTEZ LI ENTEE T, SHBHNL2HE éAéFA
O & Z LR SATREBRMES &2 A7Z | BEAEARR A TG L CWITIR VWAL L | LFEKTEX

))
L7z,
PR E R Td S0/, BRLoTVREFATLE (27 ). BIOFEEDP DL
FOHDPRE->TUAVEVL B LN EEAo HETE HHNF A2 L B
L7

111




bR £ 177 5

(D& & L)

L, BEOME L, T—r 7y roETE [#H] EEL—EL ZRITONELATL,
%o#(@ﬁ&kﬁw<®ﬁ,7U7FfHD%&<,$%§®NUI—&57K%ﬂT
W TENTELERIDT, SBIFETE [#H WHHLD LMAAD S L BnET,
AéAifFﬂ%%waéJk“?%W%HTTwél7f¢oit,t<§A®Aﬁ
kpZ b iWLWﬁA&iOTToSHimthwvutfﬁﬁoéfﬁAﬁfﬁéi
L7278, BRIV ANETIT->C, Zo4REEESCTOLH ) e BunFEd,

(4) BB4RBN K>

FE it H 2016 46 A 14 H

SN BHIEIE 0S4 2 %

=7 Mz B (Z¥v—F, Tk MELRE)

13:30 H O/ CAEART YIRS
HOR (FIBIMOM & Aful)
CUFERAYIC THRETE] L5228, ASALENNICAE
®%$T%ﬁﬁfwétwvﬁikoﬁh«w T D —
;iﬁﬁfﬁ«% BIENHLHZ )T, GHEARTAHAL) | Lk

AR

JFBTANG) HE: 9

14 : 00 [T—27v 7] p.11-12 | (X HBET) 1. (2) = [FE] OBREFH, [~RHBRX = 2—
VT, ARARTENS] CHE, @it [ 2258w/,

14: 30 [T—27v 2] p.13-14 |3. () [BE] L5tz TX7z, [0 AE] (28 TRHFL,
(2) THBAD % THEWAL &FiH,

15 : 00 (3) T17i] oFgRE A v ¥ 7 OFEFHDPA > T LHEFT
BlZ 720 FEBRIZ2 ATH L,
-Fﬁ@daﬁ% T2 T o7z 2R>FEDLOT K] —»Fim
HETHE ﬁ&f»&%msﬁLto ,
-7 @m$rﬂjtw7%® FERE L7, [BRH) o,

T CE /2B L LT, 4/bzy7fuﬁﬁ55%#®%
BMOBRTETEDICZITHTE )

S TSPRL ) 13ZELC THh] 25556072720, [#ESF = must] [5FfF = I—
)[/:F'_/\'_J @Ep*%uﬁﬁﬁl/oou}’ﬁbflo J_EP nJ”u}L;%d) r
FAH] LN LTCWio|T, il @ﬁ&ﬁ%ﬁ%T%%o#
FALER XS 7,

[0V %

SHONKFTIEH 1 7 HECCTOIREZ /o720, Qb TRIBLS 2 MRS 5 & 5 200012

T FE L7 BiRIZBM LS AORREEE 2, A SADTEBIYIERHF RT3 IZH
Dﬁhfwttb A D= AR PFIC D %8> Tz BHMRT 2 R— T D#TE AT
ATEHOTVWIZZ ENETHHIRNE o720 IVELL, AV FAYTOREIZHFES
LT ENTE, KIFFEBROBEDOENI-HZ 72 L3RV RS,

LHRIZBVTY, HLBREOTFEEZMATORLRWVEAR - BREZEMLTHH ) VAT
A THEATT ISR L2 2 LI U AEDF R TRV RLLTLE ) LS 2
W, AfEF ) - TREBEAZHEDFHERZ TEOPVEIMSTHEITTE 2 X ) ITLHENT 72
\,x

KIEEB)TE

TEH 620 H

R L7 i O NE p.15-16 (X < HiZ#T), BEFHE, p.17-18 (R A~ FH)

WEIORETFESR—Y | p.15

(5) E5EBNKZ

JEHti H 2016 4% 6 /1 20 H

S P 4%

2 WZ BT (v —F, Tk HENEY)
13:30 B O (13:30-13: 45 H TR/ &HEDD

112




14.: 00

14 :30

15:00

A ¥ N4 7 AL LR 3 5 B AR

[7—2 7y 2] p.17-18

T

BRI OV T OIEE Y

WO TIEIZSIM L7z 2 A HliZ,
CERTA AR FICETEEE, Fﬁit BES FE L () ) Tk
’%fe%ﬂ@f\*-- (fa)] 7 & LBt BT RER TN

CH AT = TOHLETMN, AT . (50)
<13 45-14:20 J5%E : G { ALY
CETT A MO SEHUE 9 e T L TR R
- R OBED 5 ) 12 < 75>o 72 B (T I 2l 728 3#]) .
[WE = r TR 88 oN5b 2L | [BRBE = B2 5
BN EV)INICEEOHCEEHPILE L,
-[OOF % A = ~ er] ) support/supporter & ZAL3 5 & 912,
HAEGTE [#F] #MTRIHEVDH L, &) T,
(14:20-15: 00 #53& : K < Ay
CETHAKOGA - SEO &0)}173%17;«7 mf)% R

%?‘ETE?’C%KK , & T %Z ANHEATTE2 LKL E L
2o (7170)”7%_#?( ) FﬁJHﬁ ZHE LV [N
%n B e B3 25 % 72 J DFEAIZDNTIE, R
—25% E%‘Jlnx— O EFRE XD 2 ST E

ki EJ (%@%’U 75’57\75”) ?" 73 H32TRELTWE L,
RESTBENPLT 5 E5FD,

@i')tcﬁ’ﬁﬁo it Aé’\fuii BT B &) BRI CHLR
LCBY, (B Xv) S8 EICnE L,

[P}

BIENE A SAETHER - 7FAMTFH -

BLTwE L7,

TAMUBOFEZIRL, BRI VE

FHARTR L OO TE I L LTV HRWTL T—2 7y
7 DEFTDIE A NHAL L THE 325,

FERISHIGTE TV D L9 TY, $RET DI

272 SADTEHE G ATET, HRDLNEISEHE ’i,ﬁ%ﬁoﬁ#)’(&ﬁ#;}?%ﬂﬁttﬁb

9, 72720, ASADHMIER VT THICHED & RO
L[4 OB T DS %Wk

HHysksnT, €0
FiEd o7 ] LR )‘7"%/\;« F&@?ﬁ\&kmbi L7z

AL L OB AR O S AT L7213 ) DS BnE 3 (= ARSI,

RIS BT 7E

FEH

6 H24H

R L7 f O N E

[—=27v 2] p.21-24 (X HBHEFLFEELTEM

RIEDOFRIGTER—T

p.19-20 (6/20 T TIZFHFEATL 1)

(6) E6ENKRZ

FEhi H 2016 4 6 H 24 H
SN FHEAY
i3] Mz BF (ZE¥v—F, Tk MESZE)
13:30 (13:30 ~ 14:10)
TEHT 2 b ASAHMEEBCTODLIIZ, SSANTFA PO TEHNR—
OO, MAPEF ) — b F /7%L A§/m>f5‘7bot
BWEHT A DT ONSADVTAINOUDT 2T 5% &, BT E % LTI
DALAE L7ze M- 2 Eind 1 o 2) m&f/\l%mﬁﬁ
7“fr"“%>:.%0)(9‘5$0)?l AR, FhMED 7T A L C#R
Ao 4] &) gs)s mfﬁ PHEFKDTEZTLHE) &,
14: 00 mmﬂmw@@%%ﬁﬁtb LLF L7
(14:10 ~ 14 : 45)
[7—27v 7] p.21-22 1§u)‘u:#tcb%&ux— G END IR TET L (M
FREND | 32 350 L SNAMOENDYH L L EHH,
F72, A SAD [RIEER] oB®E2HELTINE L, [
BEORHE] &\ ) EREIAERBREDO BT 5TV 2
TYAS, [ | t@gb\&&474—fiiﬁ¥f§fb\&wi7
14:30 TL720 SRMELHTLATHAL ) HELLEY DT, Ak

LL LN LHHTEDL LI
ELUE L7,
(14 : 45 ~ 15: 00)

LTBLLENFHLH L

113




15:00

RLFBE R EHEA e 177

FEHLTEXFOF v l’frh’CA éﬂ/wb%OM M a«x?’;:.:a%f“%\&éi n, #-bd &
7 (p.23) “CM?E SN F LI IVOEATEE 2 HME 6i D~ —
iﬂ%tfw&wwﬁ&fmﬁé *b% EREY Y

i@‘o FOWTHZTRITETHHH)Z L :Li L7z

(O PRy %t

DY) AL—RHEGZENTE, GhoRVEIAZRESMIHEY M2
72 %@ﬁ"fﬂ’ééﬁﬁ'ﬂ_ %ﬁ#“(%é&%x%ﬂiﬁ“o A SADTHEZRBRD ,
FTOMERFR— ML TENERWAREE LT L, 72, ASAIRTITY YD
51 7 HRIFER T, HAVE > TWARIZANY, kW icds2 &

AéA@wfi*n%ﬁé@%ﬁzéﬁtmﬁbibxi LAEIZA S A
D ASIEAET 35%7110W2~WU&4/E$/7 7/18 ~ 19 3B THEIC

97T

RGBT 7E

TEH 6 H29H

TR L o N% [T=27v 2] p.2526 DFE, p.21-22 55 OFF ) — b

RIBIOFHIG T ER— [T—=279 2] p2dDF 227 ~p.25-26FT

(7) B7EIN RS

FEhti H 2016 4 6 H 29 H
SN ERRIE o 2 %4
i3] Mz B (¥ —F, Tk MELRY)
13:30 H A (13:30~)
5 A b 2 ANEbMBME->-0T, FFIEHCHEN2L. BORBEAN
T - BETHERR %bot%,ém%erwaﬁmiLt A SADEE T
A N EFENT WS-, *A BFBLTLNZZTF A O,
REAWFHET /) — VOMEREZ LE L7z, HET X MIFLoOE
b DD EEL o7 £ CHRIE RS EHWT LD, R
14:00 <wa€réi Pk | IZERCECVE L,
14: 15~
[7—27v 7] p.25-26 | FERMIIFAETECWE Lo [HE] 2 [HR)] 1LMHZ
SEISVHRZTHMHLE L [342Y - 4% 0BTz FEE
14: 30 YOI LB TIDTEZTAHAE Lz [#1FF] ofiix
CATHEELTHBLTOILVE L
(14:50~)
15:00 (V=272 2] p.27-28 | fiBATRTHGEL £ L7z, BT ORI L TWz L)

TYPERIIEEL T L, (> ]\Zx/?’.:u@ A bER
ThbboTHELEDONTE LT,

(ORI %t

SENPHTELLEETCEZEEDT, BV ATF Y —CEROTHZ L
WL FE L7z B2 X9 RBEROBMNPECEA L &2, Eox AT
572 CY o WD 72 SIEEIEPHEL TN T) Y bR LFE
"X FHATLS: ()o MHEIRD LD EbEBR—VTELDIALOT, %
R—VFTTELHEDTIILVEEZTVET,

KIBIGE) T 7

TFEHR Ao (7 A THERHR?)

R L7 EEONE [T—=27v 2] p.29-30 (C&7:5p35FT), #HE/— b

KEOFETFES—Y | (V=27 v 7] p.29-

(8) BE8MENKS

2016 427 H 25 H

FEhiH ¥ 20 HIZRHEICAITC DT ETHFy v bb, 24 HIZHBEHO OB RT LD
LTAEEF Y ELELD F LT,
SN HEIIE 14

114




A2 B2 7 Nriafihb i B 120§ 5 0 ARS8 %120 C R B et

237 Mz Y (m¥v—F, Tk MEERY)
13:30 B, TR SE VNPT THEAL Y FAYTIREL, R TiMB%E %

FTT21 HPHEIFLIZAZA ALY OGRS E 2 ) £ L7,

z 7%@x+/7%%%3L@LE§iLtOk%%@w
BTHELLT, ZOFENY LTLENE Lf:o

14 : 00 BETEBT AL 10 AT 7 BT L7z, RAICHED % 8 Z 9 BT 05K &ﬁ
LNzl TE D F L, 45 & F/éuJ CDWEEHE

S0 F L7z,

[TD—=27v 7] p.29-34 | EFOGFHA, PIXLOFHAER) Lz, ASAREZVET LT

LEATWE LS, [HB#EIE] % [Twl k)] Liba s

DIALHN T L7z, P31 ~32 13, HWHEIEEDI RN THAL

ngtiﬁ@&AéA’”%LiLto

14:30 [7—27v 7] p.36-39 | BeRIASE 5T, D LEIFE CTHTOHA, HIXOHAEZSY) F

DENETNT DI L7ze TORERILAED, p.36 ~39 OZNENIOREE L
F L7z I Tl MIZKREW - b L), 5L
15:00 FL7
A SADET R GAMEZ 72 BMFANGE, S SANEFTA MR- FEHWLA530
Ok = ppom| WLE LA @R 722, ﬁ% SR L 7 BGE & o RO DS P IR I X A E
TS L, ASARBIUCENTEZL )T, VI v 7 ALTHATLNTWLIDNbh) ¥
L7z,
TEH 7H29H
WIENEB)T5E | T8~ L 720 MNE EEHHEIR, [V—2 7 2] p.40 ~ 43

WRIAIOFAIG T ER— [77—2 7> 2] p.36lI, 38II, p.40 ~

(9) E9EIN KZ

FEhti H 2016 47 A 29 H

SN 24

5] 7S Y (¥v—F, T3k RESZY)

13:30 B, EhRkE MENHITESA SN TRILE R bFELTwE L HH
S v H BY THEGEO DML RIRAE L 2o TWE L7,
AHEL L2 HIZSNWD TR ->720T, HEHAD»RT
HHEEE LE L7,

BETAEET AN 10 S 7 T L7z, 3 HOMETRH UEFTHHGEICTS

14: 00 CETERPELS>TL LI LICHTEMRDEDH L L) T, BR
Low“(t( SABMDH 57272808 T4 P R— FTTEIZH
25 EITLFE LT

[U—27v 7] p.36l WRTE LD SinE LA B R A L C 2 ~— Tk b
[T—27v 2] p.3811 | 13T METLZ. [B] OoFALFO LI TLx] AT L0
14:30 IZIER DS o TWE L7z,

[T—2 79 27]p.4043 | K=Y PELTEIZH L o TRELBENTWE L7z, [
EVIHRERLD [RA, R, RIFTT] TERPELLZ L0
tﬁ CHEEELFE L. FRIEICIE R o T W B A T
ZIG] e EOFA TN Do TWie o 72O TEK G T TH
Z, HAETHE  — MIHEZ-MEYELTWwE T L,

15 : 00 HO7)VA—2%EE ZAiEEZTOLWE Lz, K-
OFPEFEATHIET LE LT

GIOBRBTHEET A ORI HORATV L 22T, b7 F A bHELLS
0L pg| B2 TS HARRICEDE CTHMMEHOMIM L LT L TR LTI L 5200 T, AR
T ML TREES LI DRI KHEEL TS ENRUNI A>T B7E5 ) LKL

L7
FoEH 8H9H
WIENGETF 92 | f8R L 72 o N7 R, [T—2 7w 7] p.4d~p. 47

RIBIOFHIG T ER— [D—=27v 7] p 411, p.431l, p.44 ~

115




AL BER AR

(10) 210 BN K5

e 17T

i H 2016 8 H 9 H
kS 234
7] N7 B (Z¥y—F, T3k MESZRY)
R G E O G RMERL GIENTASANPCDL L7272 13:45 A5 — P EL
toﬁmmls HuM“®ﬁﬁW&LtPR®tb®H$?i
14 : 00 HE T A %%4/bm/7 T B0 = Af%ﬁwitto
TS @%m A EADEE Txb%%wfwéﬁ M ASETHHE OMERE, Y
MTEHLTETLINTF A DORERE, %LTH#%)\?’EE%X
N ORI AITVE L7 AT A A 10 AT 9 5 TIEIE5e
F?%‘( [/f_o
14:30 FE R [ERE Wa%%ﬁ&tfiwfwf%%#~ﬁﬁLofwt
7o, ASALHESZZIETHEZ L CETCLEFVE L, £
D7, #Eﬁ%&bfﬁtw£%+mﬁm%ktfﬁtt%
TOIE LM’P@@"’%%‘E%L& L7z,
[V—=27v 2] p.44-54 | BIEIOMEEEL LCTTFA MDD p. 47 FTHIFRLTCVWE LA
15 : 00 BAE P54 FTROTETLINADT, THFAID b2
CWEET | (p.44-54) DD F L7z MEZTWZEZ AL
HFETE T holoilaOAHHAE LE L,
[HALSRASH LD IZMA» > TRC] Ewy ET [HAS, L
SMPBHLED] EFHEATLESTWE L7, FIRATEL LS
CERETHEIALHLDIEEERLE L,
WEION AT OHIZIZSHHL TR 7 F A NS0T -2
Ty EFHoTLAEIRLE Lz,
PR@L@@%%@#&E%%D,%E@@ﬁﬁﬁ@lﬁ%ﬁﬁthoL#L,%E%
f_< SALTETINIBNIT TR 0#EDLZENTEE Lz, —HICHEZ &
DEZEEM| DX VIEFEHEL TN Lol AT L LV 5727 &) ;jj* AED
B LNTEZEBVET, P55 OMEOME HHHE LA o270, ROORES T —%
WZIRWTR ) a2z E L,
FEH 8 H23H
WIRRNGE) 772 | T8 L 721 - O NEE EERER, [V —2 7 2] p.55-

WO FIGEFEN— Y

[D—=27v 2] p.55-

(11) F11EBNKZ

2016 48 H 24 H

FIH | s w3 03 HOTRTH o1, ¥ 7 NERDDREE ko7

SN FIEE 1%

i3] Mz BF (ZE¥v—F, Tk MESZE)

13:30 B, b—2 %&EA@XVN~T%ottb,Eaﬂﬁd&fﬁw@ﬁﬁ
MEZ LT L. HRIZBUIBHFEHEENEDENRL, 12 FA
>7qunmJ@MA#ﬁEﬁﬁﬁ%%Fﬁﬁwﬁﬁikﬁ
BB %) O T%é k, 4/bm/7@%kf A
DRET R EILOVTHHERI DD ZENTEE L ASA

D ZREDIRDL waéﬁ%bf<téwitto
14: 00 HEHEF AL AéA#@ETxb%ﬂwfwéﬁF%E%L#& FHREIRD
BT IR R R KT FAMOFHNEEZMRALE L. 7 A MEiiA
<L

14:30 [—2 7> 2]p.55-58 | FETILp.5 # DFLVIEIZAZ FETLD, HilnoL
_5155 RGREFTE A SARHLHEM L TN, &

=l %x :&uLiLJ;F%@JkFWiLwJ@L

15 : 00 w% THo] & [HT L] OFEVIZOWT, &fITIETAE
L7225 E5 L F L7z,

116




A 2 N AT 7 N R B (3§ A A ARRREE SR IC D W T OB

MEDHEERPHIOE SR LOELSHBKL

THE -1 3 TR EIICRRE L T
Ok = Lo | PB% PHEATEM LTSN, Rilko
— AR AY J;E‘ S = c £ Fllﬂ

I EE —MIAEET A
RS A ST b B INEE
A

o

STwEF, KPS

-~

s
TR TRPLENS LT
E

RIENEE)TE | 878 L 72RO NE BB, [V—27v 7] p.59-

KIEOHBTES=Y | [T=27v 7] p.59-

3. AEBIRT &iRVRY)

DEAE 11RO N KT OEHREHFTH 5. 2016 -8 A 30 H, FEYHFHFHRE L) HH
WZRME (A=) DEVTze ZONEIZA SADIIRLZ209HEXE b > CGRkT 52
Ll olzb ) bDTH o720 NAKR T DZROTEBRIEIZLINE 7))V — 7 TlA S 7225,
AYN=DPOHIEFPMED A v =Tk A LHFEOLNT, 9H 21 HICEREZEFATA S
ADLEEFML, &&LZ. 9 A28 H, A SAFIRELZ,

12HA5H, EFHREILEELYIOARAEYIZRAEL, NAIOIRVEY)EZBI Hols
SIMFEEDPSE [BEAF— LR T BEAANDERED LR oz THE KR E
Zeolo) [HAFEREICERICHED L Z LN TE, RFETOFEUMPENLSINDLDTHERIC
EU72] [H2HEAQLTEIZA SADRTH - HHIZEMNIHYHA TN TR LZD0DrD,
HRIZZEDVPEBALEDLOTVEEV) FIRAZIE LD I EDPTE ] R EOEMEDZE
Do 720

4. ETWTICHAT

IrRERAE L D FEIR B R D 7230 O HARGE B THRILFAE S 12 L TIHD TOREERTH
D, ) L7FEERRETHI b E, AL S THOTORBRTH o720 FVIHE)Y
MTED o 72B—EDRIIHESNTZEE LT D, T TME Y b/ E A ERAL TS
R LTS AT HARIZER LT 7201 2 HARGERR I O L v ) TR E TITARSED
WA Z LD WEIEAEBRCTELZLILFIRERBEEZDNDHLLEEZTVDH, NKRTD
WY AAAE, FEFTRHEMERSIIL o TRX) Y MEHZIEN) TR, TP FERFIC
G212 BBERRIIRE o WBHEOBIGAFIR SR8 T Z DR TUNITEERL, TORMER #
RT B72DIHLEBRGEIICSINL, oM eRE8E2R T 70 22T 52 L8
TE50HTHD, PIIEAQARTIHEIK T L2dy, T TLEMES O HANDERD

117



RLFBE R EHEA e 177

HLSIOWTHEZSEONLIAERETRETH o2 MBI 720,

N RSO A EESH DL T L 2012iE, W OPOEI RSN TV D, E—
2, BEREOZFTANETHLHEEIT L O T REHEL W PITEET L0 Th L, BHIEDS
OEPNIZRN LR L 720, NRTOFERH ZFTET H12H720, HEFH, L OIHHRSEM
FRPE RV MATESEOAAREFELIZICBVTIE, Bk b ERERBECETEHOAL
59, BB M HRER AL SO FARN e B L v o 72 HRRATLE & 7 B By
Ndhotz. EREERBN KL ERTL001E FEORIL2HELRICIERED D,
BMPMFEREET D HEME ICL 2R NILEARTRELR D, TD72DI12H HER
EOFEELRTILL TR ITIUR AR S Vv, BT, ZORDMHAEMEET L7021 F v
YNA LB ERET LB EFEOHICB N TEEOTENLETH L, FEY OWHIX
WTEHB LR OZKHBEED I, KFVRIPLDY 7 ¥ —HEPLETH 72, 5%
HEIOME % S S ICHEIC L, FHBIERERIHBEEOMRICEDITIEL bR EE X T
Wb,

2017 FERKICIE, A X 3D S 72 ITHME AR L O Z T AN ZRE L T b B
IECTCNRTOWEEZFHHT LI LI L7,

5| A3k

TP T - BRAK - W Z 2014 [N AH AR & ALE NS85 O % AREE— EPA 4
AR O ANERE TH 0 & LT—] [BEREMERE] 4255 - [
FERZFIARFIR] 65 47 75 ¢ 21-29 _—,

R 2012 [ RSO L IZ0bh I S—HEAMEREFEIZE >TOZ LIFDRM
RE— | [frEfmtka] 19(1) @ 94-100 R— 3,

AT 2012 [N EIRHERO B ARGE—E A ENREE L 5 TOZ LIEoE—]
[ritatt=2] 19(1) @ 26-33 *—3,

HREMN = X — - ATNVT 4= 2015 [ 4 ¥ FA 27 AriErgtk L5 0 AR CE)
CHE —EHWEIC B 2 mHE AN X OF— ] [+ &= 098] 55 97 %5 1 75-103 X —
v

BB RS [P 28 (2016) 4R ATIZEIREHKE - BET T — <l —%]

118



C

David Paul Haney The Americanization of Social
Science : Intellectuals and Public Responsibility in the

Postwar United States 2008 Temple University Press.

HarE A B A R

HFHN— 413 1998 12T X AKFE A — A F VR THEALSAA (BHAE) 2HUS LTV b,
Z O ARG L7230 % 10 F20 0 THERBEH L 720K ETH 50 L OBUEIER
FEFJOHM, FlFEoE4M, AL 1945-1962) TH b, FEHIEA—AF T332
ZTA ALy Y, kb TR FRPINBEIR TH LY FHIX 1963 FLEENT, Ho
TWAHIEREZRER L T v, 5FEIE 1945 A F T, 1964 FI2RFICAY, 1968 42
51973 I RFERE CTHEF A FE L, BIZET — < IEFI12 1950 4E18 1960 £ DA RE N —
N—FRE, a0 7 REOHEZEETH L, GEIDL) LI LN drl v L,
R D BFRE P WIZFFEE D THA TS, AEEE 2 CTHEROZEED, LrdaFzair#dn
72D &) BB RO THDEDTH D, 7FH LD 10~15 RAEROFEKERZ 7 )V IZEER L
oL —BEORER LI ETHA ),

REOHFAE Mo T2DIE, ¥ —F—&%—F— [RUEAHEF: 72 HEaF otk
GHT] AT, HELXHEL CWRETH % 2N F CREOFEICK OV B ol AF
EAFLTOLELIESHEZM LT, Lok DRI &3 hholze TNHIThD
WCAEIZLoK VEERET I IR o7201E, F7 LA [87) v 73 &5MH Ha%%
STy PREFEPOHD | BMHT A= - - vy 00— YRR EOETE N SIS
SRR L 720 ICIRAMN - 2 L TH o 725

REFFELFORMEE, #HEFOHRMEEICEF T HITE5NTWED, vy ru—1) »

VEFRORM, F— 7V (2017: 5) T HAL, BB i AHEEIR adjunct professor (3 H
RTOFEFE D5,

2 PR 167,168 5 (2014) 12 [HARIFO L9 12N Wi&F] L v ) BIFgETig .
SON= A A8 T ) v G ADOHEFORERE, Ta T ey varhrbEINYL RS
DOHPER L 720120, HESR, BRICHLAEREZ L Twh, EEECHONZZ 08
FEHE AT AL LY IEVEIR LD 72 2> THEE SR BB T 2 0 % Wi L7242 &
HMLZATS, 1945-1963 4EDT A ) HHEZFIZONWTFH—N—VECa—%2 52 TWb, N"—F 1 DID
KL, MM THERIRZ 2wy kDb, BETHEETE LD THS (McLaughlin 2010) -

119



LB AR 451775

DLEDOERELEVTNLEL, HENBEIHET L2010, KEOFMIEEDERX,
EROTL—LxHPICHESTVRDEDT, ZREFVDLDICL B HEFTFEITo Thiz,
AFFE LR LE S LI L2 02F12, FEHEOMEERDL Lo L, MEERZ B
L-0DEBH LN > B VAL TOENTWS, BE5 L, M, O 5l &% 8, s
BIST, BENEIZHOAITL L, Bz L TFEMIT 1945-1962 4E7205, Z LU,
ZRURICHL HREY 32 L) IS ERF S, HEZ KT OEHZR b DICES
Wz, €©ag 7+ OHIFEKREFTIHEFELIST) v IHEFOT —2I12HR05 )
L, ENEDOLHPY) ZWLNICT HNELZIFmOKE EMREORZIBML 722 & HHEG
T&E Do WL, HE¥IRENT AT 7474 (=70 72y aFiik, BHEEMIE
M) GER L7 L LT, 1960 FALE, REOH A — XY OFRAMEF =X 04t
KE VIAVE-NIRY, U=FA4DZa— - TI7TT 4 ALETRY HIF TV 5,
MEOBEPLIEICES2), WMEPERICE 0% 720, RE2LOANLFmEE,
FEICHLTWBY N—th 1t L LT, THATIv 2 ek itboo, GiEEOIKENS
B OB Z % L Tn2b 0720, FEORESHLETIC LHICTRL TS, 7272
BRI TV ARWnADIl, DEDDOREIIEROT —~, MIEdEEEY AT TS
P2, HICHIG L CEHIEER BRI Cw b e L EN S,

8 [THERE] o7 2 ) 21Mb] $EFELTHVR T W, KREOBREE, Blmrhas ki
HFRN . 7 A0 AR OER L i e KD WBRN OB Ch 5. FEmftar e, 4
() FrERRFEEEAT, B LT FRoKERAHEICMBAY S L) &, K
B HESICREMESE L) LEDLT T Iy s HEE (B), 7u 72y v a F VS (B)
&, HEFORELT ) T4, NTY v ot (—ikEE) 2R LS e —F
DEE, SHOMES, FRETH LT v 7H&FE, X7 v 7 WA E
HTHL MBI EREHOIN—NN—F, a0 ET7REODIN—V VX AT T 7— X —
M T —AT IV RTHY), BEIHEIFZONA M T —F T A I SN —
A=Y, INWA, VT b TN, VA A-T—HF— TOIN—F - ZANY b

* Parsons BEREEFME DX/ 8T 4 L OEL (p. 7, p. 235), Alvin Gouldner @ 70 FEAAAE &AL D7
EOUF (p.120), Herbert Blumer Ot 4x5: 8 FOf7iE D) (p. 170), Elik Olin Wright D<)V 7 A5
% (p.240),

STAVHFA Y=Y avid, —ENERZT AV I USOEDET AN AR S) (hRerb) T
P, =4I -y Hta%, Jug b, VTR, TaANT L, Uz =N DRERFEDT
A A THCRICHLE N2 Z L 2T DICZORRATHVTW5,

TOA MEMGT =705, YV 7 AT OL, Falr T ) I—a— Y EBTOT )
I =7, ALFED[ T/ X — anomie|] OKFED[ 7 / I — anomy] ~ODiEd,

KE/EDOFETIE, T—0 v XORFEEHDT A HHIHEBE L2 2D HITTW D,
SIS 435 & 55 53,

120



David Paul Haney  The Americanization of Social Science : Intellectuals and Public Responsibility in the Postwar United States 2008 Temple University Press.

ETq ) s - va—%ry HEFFTE LRI EmAMAL LTHONDERTRY v T —,
K= H— FAFFN - b)) T, THATIALIHE LAWY v —F1) A+ TH A
SEFMLEY, HEFEHHEREALAZNC A - Xy —=F, 74 )75 -H KT R,
XAy b N=H—=TH Db,

REOBHREATHL I
B1E F@#

1945 455 1963 S DB FDOT A T2 74 7 1 B4

HaF [WETHECE] & THE»SMERT %], [FHEE2 SHEHRT 2% Ol
FE2E HRFORPHELMF v oN—>

HAREBFEE A D52 % 3K o CRERFZF ISR LM E A Y HES, A TOHEES
SSRC (#E&RLMsemass) A78— v ¥ AICHEHPERE, HREHT SN, 20
BN TV 1948 F0E DS (Klassner 1986)

RAY, TG RN—Z /= VX <— >
E3IE SEMHECHHMM OFIE

AF YT 7= TN—=T T —=ZAT )V K

[7 2 7 DSt | ZHEERT

a0 BT KIS TR ZERT O FE R
FA4E F—OvN B [7/3—] BEPTXYHRLICEESNATOEE

BAY, EEL, T I -BEOT AN A FA = ay, HARERZETRE,SMAN
HIRREE fr 3 &

JuL/S )Ty b SE=Y A RS A UM
FBS5E I-—Ov/NNARHKHPIT7AVHIALICBES W TOEE
TAVAOEREGRIZET 2R FEOF

T AV ORI STET 7 v v Ao, ST

T R FRWBEORE (7 Fy)

XV =Y ALDRFAGBANDWYA (A5 o7 7, FHF=ZAT7 )V, X))
YNVA=Zy 7 A== )Ty bR T = TG AT VR 8=y
SRS NS T RV T N—T (= A=) F T =T v Y —F)

S 2N —=b-a=F—HEOEEI4 )T LTy b RTA D (VA TRFE>T—FNVKEE) T
3L, A= H=E—-2ary - XVOFZFTYv—F ) AP, IFVEA—LHIEEIN—Y2TY,
TETEMRSEOHME &L, RN L EREE B 2 N ORRTAOBOKRFEOSFEER, BHgERT
DS LR e fe 5

121



RLFBE R EHEA e 177

B6E ARHHEREILEL>TLEPATHEVWNT Uy 70EE (VE—%> /3ILX)
THTIRALNEOBER N EZ I 508 & ZAUTH 3 5k
INA [HEFWRGT ] ©%BK, Vo —% > ® Fads & Foibles
IV [HRFNEGN ] B (HEFomitmE) oNEEoa 2 v N, IhE, L

il

=
(Mg | lE~ O SEETF (ER, RFRT), FA8—v ¥ XK & 79—
A7 x )V RGBT 72 2 LITR LT
BT1E 50 FROTAVARKIFOINT ) 9T - 4 4= FERRE, HRTF H#ET
U —F ) A MK DA ESEEE, B

FIRE, T e &R A AL S SR

ON—=F - =} IZEBYY—F VA, NTYv T A AXA=TUhb T T2y at
WAt OB

TA)TLH ATAN"FET -9y N TF9F /TN )a— NN =Tl
H=2/NVAN - AT )=/ A T Th /Ry N—=H—
E8E ARIANREEBTZIELNDREEE

Ny =R ) =A< /I NK

BRI RIARRNI o 72 Ty e P ) =A< >

[P 2 iR ] RS FHETRRKONA M T — 127 o 7B
ARICANGREET 52 Lol IV AO BRI S5 % FH012

[xoA4 H7—=] X7 —21)—}]

BOE BBEMTAT T 1T 1 HROEE

B T7 ATy 74 74 Me%, 7u7zyaFiv - TATY T4 T4, FHEIES M
DR LFEFICHEHAL TV D

BHAMEE A AR L 722 EDBEDHRDOT A ) I TOMEHIZEALREEEL L TWDL )

BHEIIIFE B> TVd, TU 72y v a FVHKRFLLDRFNTAT 7474, FF
ZHLYF vy — (E4M) @k, 2, 3%, U LAEES%E, 7Y v 75
MNEE 6, 8%, Vv —F ) XA OMEFHHNIE 7R, T -0y kRS LI
L7e7 A AHEFOMBN, 72 2{bidH4, 58 THL, FEO [HERFEOT 2 Y
L) 134, BEICAS DLW, EEOFREL LTREI 24 EE) BIEO [H#A
EAIEE] 13556, 8%, FA - INKX, FUA4 YR YA IIAEDLY, &
LIy ==z O CET AT ITRHABRANOTH 2o 2B 5HL H3b Ly,

122



David Paul Haney  The Americanization of Social Science : Intellectuals and Public Responsibility in the Postwar United States 2008 Temple University Press.

FEN—AIA DVHNEIIEZIZH LD N—/N—F, 302 ET ERIROFTEFITITH
HYT, AEMHRBAOMIZT > TWD, L L IV LTI HNTH L, ) — A~
WX L CIEITENTH D, HEZTTRZE, 94 - I VA [MEFENEGE] 2ik-
726 #iE 35 HCMOKBLELADFBRTH L, £/8FETINAD[KFTA bHT—][x
J— L) =M KAEDFEGEECTNL, U7y aF V- TATYT 474 %
BT DERMINS—V VX, FH—ZAT2VF, ¥—br, AYTT7—D4 ADPEH> TV
b, TU7xzvyatV - TATYT AT A 2 HT LB L, HELTWL AW
LT~V — M y2MHEICH T B FROPLAMII~— N OBBH L, 72720 —% 1 1F
Y= FIHANTH S,

NI DFERDER T SR L TB & 72w,

OHBERICIBIT 2747 I v ZHERFENT A) A TIHERFOHRT/XT) v 705
WA VIEH LD T o 430G 285

FNE, THTFIvIREENS T Ty v aFb - TATFY T4 714, BHEERIEL D
BRIZOICN e o CE 22 EICHBDYH 5
Zo7Ta Ty a BN o o ANWETIEWAE EHAFOMR, TAT Iy
7BV RN A T 2 — I ZBFTT FL AT 5 ELOHM/MIRCIZES L7z
FoBEE I I v M A Y POBHERIIRS, BIERBE{RE RTWIHEWERTH L1t
) EHEOW LA L BT

OBFHETHDOT A ) IHKFOMRZREN DT O T2y a v DTAT VT4 T4
REOLOERMIT anr BT RFEEN—N— FRFEHEFRDIGE L 72

R, =V VR AFITr—, FHE—-AT VN, <= LRI AT
THo7eMRH LT A ) AMBFROFEELEEZ )
INZNORFETHRYHOUM, EED) — 5= v 72BN L0

* RSB RAIAC T TEAY =2—) =5 =2 LTHRETLTF ¥ v AN

EEh

1930 4F & 1945 £ CTHAFRSE W, HESFH L ZIURE SN (22— - 77— VEGEN
OHE, HRHORKHERREFENOBHR), M 2WHEFETH T Iy 7 KX IO
i

EN— R4 FF S EFEL (T v, #—F—, ¥ —J— (1990) AREL

123



LB AR 451775

P2ERFEEIOY) — 5= (E— KRR LRI OS5 HUGE) OES#E E TOMIE
WAEAZ 50, BEHEATHS72ZTRry ML E
* B IRMEE CRFEATE, HRFER, BEEO2,
N N— R a8y BT RS 1940 FRUTHEREA, REFEBERRKANOUH (/v —73—
FHSBIRE 1946), a0 ETADTHF— A7 2V K, v — b O (1941)
* W22 B IS DT &
REMHIZRES (97 729 -WRO77 > M) LA 1T
IN=D VX (N F—= v, TRy A—=T—),
FHFE—ZA T2V N, AF 77— (EEEIEE)
HIERBRF I & 2 HF9EE 4 0 Bl b

O A AFOBEPIFIED b ) —DOOHLT —VIIHEFOFEGmOREE, —~1 )
=T DEETH L. (HEFFEOT — XA ) —F LRRICHERAE ORI, T 7Y
YT, REEGHT, BEENGE, /5 A ZOMORHERN) b —F 28HT 5% 7225
RWFZEIE, BB RFOMRN, HEROBREO SR )BT L, Z5 KRk L2k
W (Fa7xyatrl) A 7FaF—0an, BRYEREMRE T2 &0 —% 1 13EK
ZPRIE. HRFEIZLE o TIREETH LD, FEbHIIHL 2 WRIRE BIFTw5,

OMEFPHELED TELRFNT ATy 74 7418, [EFH, REPSEHES L GE
CHYEII—ERAT ABEILAEFTHENTY v I NOBGP LN Z L8, RO
(e Rl A JEQBYAS 7 - 2 B S A

OZF0—>0)EHE HEFHAONIIZESRE, PHT2E03N: (6 ®)
MEFEPRZI A ) ETLHLOKE a7y aFl - TAT VT4 7 4125F
% JElE
FloERASFE,SER SN T -~ AHERE, 46l BN OBR, s, mEE
FENTEE (SRR IZHU) LA Z
MEFHNOmHFIIEY, HEFETHEVY v —F 1) A MOHHE, Mk Swestcakett
KFPHPRE L L) otz (BT, HHAOL O, HHENERTHEIELNDL D DI
BEDLEL07VRSTVLEWVIRE T 7y yafb - 74Ty 747 ABEICD

9 John Madge 1962 The Origin of Scientific Sociology.
Jean Converse 1987 Survey Research in the United States : Roots and Emergence, 1890-1960.

124



David Paul Haney  The Americanization of Social Science : Intellectuals and Public Responsibility in the Postwar United States 2008 Temple University Press.

2ELTCVLOPEMARE ZhSMEH T, AEE S () OHRICE - TREEIZ
"oTwWh

OB T A T2 7 4 7 4 IR SFOBM L2 5K, 1 74 0¥ —@limoiEmk %
By 7z
* FERHEIE CIIRERE 138, MO7 L2 B FE L MEIcEo < &0 b ZEHLE & fifEic
o TRt A YATALLTOMHEEEMN ABOREENE:ZEH
* A 74 F—@i Tl
ZIMRIFFEZOBMAL ) b RIFZOER
I3T7) w7 OIERG, FrEIE RSO MR T3
TA)HOBGER, Y — MHOFES, TREBLV S, 777 T — MR
£ B I G L 2B EREP S A D
BL, 78V —, T I—H%E (554, 5F)

Ofgiiptt %% (Fvay b - X=X K= - FHF=27 2V F) IHEFOT
ATV TAT4%EL DI, BWHAOWMRESZ T 22 & LAT, JEEOHIERET)H
LA OFMAELRHET 52 2 L IZBLTH o7

W ERRER, BOGER, MEERNTH 720, % (REWHETE) 13HaR
MESTEN OV T O, RGN, KRR~ Y 2 FH ORI ER & & 2 7

L L, Ett S BRI RTER R, L WAEDP S 28R S o720, WEIICK S
ANTFEZ—FHPLEHFHHA LAV EN—H 1 1TE X D,

BENAHROA R, BMAHSEE, SR o THEHRL, AERLERZELEAD
RANZELONG o/l L TRI o7z, TOEGER, MEOTEOARTE, BORVE
i, JTEROEROAED, BUGHISULRATEFE ORI, BHrof L WHERICHFR 2 2 &
I2&oT, U7z arOMEHERT S L) I35, EHKIEER D,

UL, BN= b - NZ Y OO R FIIE TIED AT — L7205, M LAF—
LEN—D AL, WHEOHSFIIL L TIELbDLE 27 (p.16,p.186)0

1020 4648, BFHEALD T 2 ) I ESFEEEBREO ERERIT 22 L1 E -,
HR¥E b o LEMBAELOIIL ) Eib7z, U= b NZZAF—HLAY — -

10 Robert Bannister 1987 Sociology and Scienticism : the American quest for objectivity, 1880-1940

125



RLFBE R EHEA e 177

T —F, AE—), Lt — FFYIALEMEEOENTERDO< ) v 7 ADNER
2 TEBIER] PHBELZZEICHETIRYOUENRERZ 52 Tnb, [BET%]
R A SITBIOBISEWRE L AMBICIRE L, MREZFIRLT 22 L2 ER L, [&
izl Ao BN, WRMNEESFP5DE-s &) & LIZHI TH 72720, LI
LB ARG 27 22 L2b oo, HaFroRBERITEATO-ERIE:
RAEER LTV, [FHESR] IRIMIFOEMNA (ZORLHEB LA X 2 N—
FELE— R R DT A 2 S L 72) OFERICFE R L7z ZAUIREIC [
TUAL (EEEHRE)] ZBHE [V 3IF) AN (BEEHRE) L] LIRSz b
DI E) WD 720 FIFIENV—F— ) — N—F = F, BEET )T LT T N—
Y, EAFa7—b - FoAEIREIND, N—F = FiZLoT, BEMRHAF
37714 ANT, HRBORD 720 M MR DIz TNV EF A EVIZE 5
T, BHENBRAAFHE X 28— b HE D O LAFRICESEDL A ) L3 28K
TOREMTHEFN LD TH o7z, FHIERZINTTEHNRL TV 20D, WHIX
NxELET, ¥ TFEROMEITHRE L 72 1930 487 2 ) A HEFEHNEO N bV
B aH Ureo 1513 1950 EMR A8 U CHAF R IR L7 N— Y =7 Y HEEmER & it
REER (A5 T 7—, FHF=AT2IVEF) O 7+ =< VRFEBIEEFVZ,

o — K b MO RIS ORRIEIZH LWbE B TH 2 LIk - T, HEN LK
ERFORBICAH) VFNVAREREHZHILICE ST, N2 A Y — 35— KT
W L ROHRF OB L= =7 BRI L T0d, BISBERIER 2 HIER, 17
FTUF—0, EROBEICES, TROT7THITFIvrshTuTyary HEFEOS
L) ORBEICHEO VR ZIRL T B,

N=H A DZDOFEIL, o7z ZMPETAHZIIZ) 328z & 59, LMD

S EL L 22 KX ) ICEE L, AR SIZECE L TWd, ) — AR O [ EER]
MBE)LTRA M T —F Ik o72h, WERAEAME B ZOXFPRZHNEF NI L,
i AFR I O R OB O NFIFBI SRR SN0 #b ) HAEH % 521) 72 2 & 7 SEBR R
A OERIZAEE L T D F2C T - INVAD [HEFEWAGT] P45 HTYH
NED D D DD, BN EE L7288 3 R Z T IO RENTNDE I &, NS A —
A, TRT=F- VA K=V FHF=ZAT )V, O/N—} <=L rrblibit/z3
NVADO NS 22 b 63, #R%E, RECZERBOALRDSH D00, [F71 + -

I Robert Bannister 1987 Book 7 — % X— & X )

126



David Paul Haney  The Americanization of Social Science : Intellectuals and Public Responsibility in the Postwar United States 2008 Temple University Press.

BT 37— ) = M ZBERIBY AN VDI, R FEEFENEG] 7200
DEEFE BT B DA REIFRELRDSZO L) ZEMICIIIE A TSN\, v/ 7 )b a
T T F AN Lo THIRSNIZ [T ) v s M%) 7275, €a T 7+ AURNIT A1) it
FRERHMTHRA N A A= (1989), TV7Ly K-x27F 71— (1976) 7%,
FILTLAMNR ST, [287) v Zikad ] ([ZBIRS 2 58 1213, IS 1950 4K
ZW/eZ &, BEEOEREXFOE N LRIUIR TH o7z L 2 HZTINE I,

127



= EE3 A ERE

WhanE  EORCH
i Rk B
3R [3E] Tl BL (R
[(#] ik ®IES (%)
(EE] gk =Eif G4
REFEAR (] a8 8 (W)
(] frls %A (&7
(3] ANE KR G4
TEE AR it fIE (&FD)
il Bk GRE)
[ fea R AH GHERE - WEEZER)
(SPI NG TES
gl [A] Al 51 (4
[B] TR MIE GR%)
(5] A = GRE)
(] M Rt ()

HAbFPERE BRI 177 5

20174F7 H21 0 EDA k)
201747 H 26 H %47 L

9

WEFBTAN o4 K < P
meoRoE 4 ==} #* 5
ORI B i SRt D i) Ak =X 23 A
L T | =Y NE= = o ) e
T 980-8511
MEHEEREm—TH 3% 1%
(BALSEBEASN)




FACULTY
OF

LIBERAL ARTS REVIEW
TOHOKU GAKUIN UNIVERSITY

No. 177

July, 2017

CONTENTS
Articles
Variational Principle for Eulerian Dynamics of Incompressible Viscous Fluid

and A New ‘Eddy’ Viscosity Model - -« --croreeeeeens TAKAHASHI Koichi- - - -

The Relationship between HRM Systems and Firm Performance :

An Empirical Test of Causal Models - -« ===+ - oo KOBAYASHI Yutaka- - - -

Student Research Award Articles
Improvement and Operation of a Foreign Language Conversation Training System

Using PSTN and GOOgle Hangouts ............................ SATO Yuki- - - -

Integration and Function of Otaku Culture Related Stores in Sendai city

.................................................. WATANABE Chlkako e

Study Note
A Report of Volunteer Activities of Japanese Language Education for an
Indonesian Care Worker Candidate : Project in Tohoku Gakuin University,

Faculty of Liberal Arts == --ovvvreeeeeees SUGAWARA Sanae, SATO Maki- - -

Book Review
David Paul Haney  The Americanization of Social Science : Intellectuals and
Public Responsibility in the Postwar United States 2008 Temple University Press.

........................................................ KUJI TOShitake e

21

41

71

107

119

The Research Association Tohoku Gakuin University

Sendai Japan




	01_takahashi
	02_小林
	04_渡邉
	05_菅原
	06_久慈



