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â
=
 h

1 
+
 h

2K
/̂L

 +
 m

) ˆ(v
ψ

, 
 

 
 

 
 

, ˆ
) ˆ(
v

v
=

ψ
 

h
1 
>
 0

,  
1 

>
 h

2 
>
 0

,  
 

m
 =

 0
, i

f 
v 

=
 0

, m
 >

 0
, i

f 
0 

<
 v
 <

 v
m

in
,  

m
 ≈

 –
1.

25
5<

 -
1,

 if
 1

 >
 v
 ≥

 v
m

in
 >

 0
;  

T
e
c
h
n
ic
a
l 
p
r
o
g
r
e
s
s
 f
u
n
c
ti
o
n
 f
o
r
 t
h
e
 U
S
A

T
e
c
h
n
ic
a
l 
p
r
o
g
r
e
s
s
 f
u
n
c
ti
o
n
 f
o
r
 t
h
e
 U
S
A

.
,

,
,

,
ˆ
)ˆ
(

/̂
ˆ

0
1

0
0

1
0

2
1

2
1

>
>

≥
≥

≥
≥

+
+

=
j

m
h

h

v
v

m
S
IG
N

L
K

h
h

a
j



M
e
c
h
a
n
iz
a
ti
o
n
 f
u
n
c
ti
o
n

M
e
c
h
a
n
iz
a
ti
o
n
 f
u
n
c
ti
o
n

.0
 U

SA
 

fo
r 
th

e
,0

10
3

.0
It
al

y 
fo

r 
;1

0,0
,0

,0
),

(
/̂

3
3

3
2

1
3

2
1

>
<

−
≈

<
<

<
<

>
<

−
+

+
=

n
n

v
v

n
n

n
v

v
n

u
n

n
L

K

a
cc

.
0

 U
SA

 
fo

r 
th

e
,

0
It
al

y 
fo

r 
,

0
,

0
,

/̂
ˆ

>
=

>
>

+
+

−
=

b
b

r
g

L
b
K

rv
g

w

M
o
d
if
ie
d
 P
h
il
li
p
s 
E
q
. 

fo
r 
re
a
l 
la
b
o
u
r 
co
m
p
en
sa
ti
o
n



I
n
v
e
s
tm

e
n
t 
fu
n
c
ti
o
n
s

I
n
v
e
s
tm

e
n
t 
fu
n
c
ti
o
n
s

  I
nv

es
tm

en
t (

∫→
 s
to

ck
 f
ix

ed
 a

ss
et

s 
K

) 
K�

 =
 k

[(
1 

– 
u
)P

],
 1

 ≥
 k

 >
 0

. 
D

er
iv

at
iv

e 
of

 p
ro

fi
t 

in
ve

st
m

en
t 

sh
ar

e 
in

 
H
L

 (∫
→

 s
to

ck
 v

ar
ia

bl
e 
k)

  
 

 

 
 

−
−

=
w
p

s

u
c

k
1

2
�

, 
,0

2
≥

c
0

>
w
p

. 

Pr
of

it 
in

ve
st

m
en

t s
ha

re
  

 
 

 
   

(a
ux

ili
ar

y 
va

ri
ab

le
 k

) 
in

 C
L

  
 

 
 

1 
≥ 

s
c

c
k

1
0
−

=
 >

 0
, 

.0
 

an
d

 0
1

0
>

>
c

c
  

  



In
d
ir
e
c
t 
b
ro
a
d
e
r 
e
v
id
e
n
c
e
 f
o
r 
th
e
 p
ro
fi
t 

In
d
ir
e
c
t 
b
ro
a
d
e
r 
e
v
id
e
n
c
e
 f
o
r 
th
e
 p
ro
fi
t 

in
v
e
s
tm
e
n
t 
s
h
a
re
 e
q
u
a
ti
o
n
 i
n
 

in
v
e
s
tm
e
n
t 
s
h
a
re
 e
q
u
a
ti
o
n
 i
n
 H
L

H
L

D
e
n
m
a
rk
, 
G
e
rm

a
n
y
, 
G
re
a
t 
B
ri
ta
in
, 
G
re
e
c
e
, 

Ir
e
la
n
d
, 
S
p
a
in
, 
a
n
d
 s
o
m
e
 E
a
s
te
rn
 E
u
ro
p
e
a
n
 

c
o
u
n
tr
ie
s
 c
u
t 
c
o
rp
o
ra
te
 i
n
c
o
m
e
-t
a
x
 r
a
te
.

T
h
e
ir
 a
u
th
o
ri
ti
e
s
 a
rg
u
e
 t
h
a
t 
th
e
y
 s
tr
iv
e
 f
o
r 

h
o
s
p
it
a
b
le
 i
n
v
e
s
tm
e
n
t 
c
li
m
a
te
s
 a
n
d
 c
a
n
n
o
t 
h
e
lp
 

w
o
rk
e
rs
 i
f 
th
e
y
 d
ri
v
e
 a
w
a
y
 t
h
e
 c
a
p
it
a
l 
th
a
t 

e
m
p
lo
y
s
 a
n
d
 p
a
y
s
 t
h
e
m
 i
n
 a
 g
lo
b
a
li
z
e
d
e
c
o
n
o
m
y
 

w
it
h
 m
o
b
il
e
 w
e
a
lt
h
 a
n
d
 i
n
v
e
s
tm
e
n
t 
(H
e
n
ry
 O
ls
e
n
 

in
 T
h
e
 W
a
ll
 S
tr
e
e
t 
Jo
u
rn
a
l,
 J
u
ly
 2
1
, 
2
0
0
8
: 
1
5
).
 

“H
o
w
e
v
e
r,
 i
n
 s
u
c
h
 a
 w
o
rl
d
,…
c
a
p
it
a
l 
n
o
w
 c
a
n
 s
e
e
k
 

h
ig
h
e
r 
re
tu
rn
s
 f
ro
m
 a
b
ro
a
d
 m
o
re
 e
a
s
il
y
 t
h
a
n
 

b
e
fo
re
, 
th
u
s
 e
n
h
a
n
c
in
g
 i
ts
 p
o
s
it
io
n
 i
n
 a
 s
tr
a
te
g
ic
 

b
a
rg
a
in
 w
it
h
 l
a
b
o
u
r”
(A
rj
u
n
Ja
y
a
d
e
v
in
 C
a
m
b
ri
d
g
e
 

Jo
u
rn
a
l 
o
f 
E
c
o
n
o
m
ic
s
, 
2
0
0
7
, 
3
1
: 
4
2
3
).

A
.V
.2



С
л
а
й
д
 1
7

A
.V
.2
 

O
ls
e
n
 H
. 
E
u
ro
p
e
 h
a
s 
a
n
 e
co
n
o
m
ic
s 
le
ss
o
n
 f
o
r 
O
b
a
m
a
 /
 T
h
e
 W

a
ll 
S
tr
e
e
t 
Jo
u
rn
a
l,
 J
u
ly
 2
1
, 
2
0
0
8
: 
1
5
.

Ja
y
a
d
e
v
 A
. 
C
a
p
it
a
l 
a
cc
o
u
n
t 
o
p
e
n
n
e
ss
 a
n
d
 t
h
e
 l
a
b
o
u
r 
sh
a
re
 o
f 
in
co
m
e
 /
 C
a
m
b
ri
d
g
e
 J
o
u
rn
a
l 
o
f 
E
co
n
o
m
ic
s,
 2
0
0
7
, 
3
1
, 
4
2
3
-4
4
3
.

R
y
zh
e
n
k
o
v
, 
8
/1
7
/2
0
0
8



S
p
e
c
ia
l 
c
a
s
e
s
 o
f 

S
p
e
c
ia
l 
c
a
s
e
s
 o
f 
H
L

H
L
in
te
n
s
iv
e
 f
o
r
m

in
te
n
s
iv
e
 f
o
r
m

1.
 G

oo
dw

in
 m

od
el
 (1

96
7)

, P
lo

eg
 (1

98
5)

 n
eo

cl
as

-
sic

al
 m

od
el
, B

og
gi

o’
s 

(2
00

6)
 G

oo
dw

in
ia
n 

m
od

el
 

w
ith

 a
lle

ge
d 

in
cr

ea
sin

g 
re

tu
rn

s, 
 M

an
fre

di
 –

 F
an

ti 
(2

00
0)

 m
od

el
.  

2.
 S

im
pl

ifi
ed

 H
L
 g

en
er

al
iz
es

 lo
ca

l b
eh

av
io

ur
 o

f 
Pl

oe
g’

s 
ne

oc
la
ss

ic
al
 m

od
el
 (1

98
3)

 a
nd

   
 

K
en

ne
dy

 –
 G

oo
dw

in
 m

od
el
 (1

98
1)

 
as

 i
ts
 r
ep

ro
du

ce
s 

th
ei
r 
be

ha
vi

ou
ra

l 
pa

tte
rn

s 
an

d 
ge

ne
ra

te
s 
ne

w
 o

ne
s.
 



S
to
c
k
s
, 
fl
o
w
s
 a
n
d
 c
a
u
s
a
l 
lo
o
p
s
 o
f 

S
to
c
k
s
, 
fl
o
w
s
 a
n
d
 c
a
u
s
a
l 
lo
o
p
s
 o
f 
H
L

H
L

P
ro

fi
t 
ra

te

G
ro

w
th

 r
at

e 
o
f

la
b
o
u
r 
p
ro

d
u
ct

iv
it
y

G
ro

w
th

 r
at

e 
o
f

em
p
lo

ym
en

t 
ra

ti
o

-

G
ro

w
th

 r
at

e 
o
f

ca
p
it
al

 i
n
te

n
si
ty

+-

T
ar

ge
t 
p
ro

fi
t 
ra

te

E
m

p
lo

ym
en

t 
ra

ti
o
 v

v
d
o
t

+

R
el

at
iv

e 
la

b
o
u
r

co
m

p
en

sa
ti
o
n
 u

u
d
o
t

C
ap

it
al

-o
u
tp

u
t

ra
ti
o
 s

sd
o
t

P
ro

fi
t

in
v
es

tm
en

t
sh

ar
e 

k
k
d
o
t

-
+

+

-
-

-

+

-

G
ro

w
th

 r
at

e 
o
f

la
b
o
u
r 
co

m
p
en

sa
ti
o
n

+

+

-
+

G
ro

w
th

 r
at

e 
o
f

la
b
o
u
r 
fo

rc
e

-



H
is
to
r
ic
a
l 
fi
t 
o
f 

H
is
to
r
ic
a
l 
fi
t 
o
f 
H
L

H
L
, 
I
ta
ly
, 
1
9
8
0

, 
I
ta
ly
, 
1
9
8
0
--
2
0
0
4

2
0
0
4

0.1750.2050.235

1980
1984

1988
1992

1996
2000

2004

(1
-u
A
)/
s A
 -

ob
se

rv
ed

(1
-u
S
)/
s S
 -

si
m

ul
at

ed
Va

ria
ble

RM
SP

E 
(%

)
U
M

U
S

U
C

Pr
of

it 
ra

te,
   

  
(1
-u
)/s
 

1.
04

0.
00

0.
15

0.
85

Em
plo

y-
me

nt 
ra

tio
, v
 

0.
07

0.
00

0.
00

1.
00

Pr
of

it 
inv

es
t-

me
nt 

sh
ar

e, 
k 

0.
69

0.
00

0.
09

0.
91



0
.5
8

0
.6
6

0
.7
4

19
80

19
86

19
92
19

98

20
04

uO
b
s
e
rv
e
d
 (

O
b
s
e
rv
e
d
 (
b
lu
e

b
lu
e
) 
a
n
d
 s
im
u
la
te
d
 (

) 
a
n
d
 s
im
u
la
te
d
 (
v
io
le
t

v
io
le
t )
 
) 

re
la
ti
v
e
 l
a
b
o
u
r 
c
o
m
p
e
n
s
a
ti
o
n
 (

re
la
ti
v
e
 l
a
b
o
u
r 
c
o
m
p
e
n
s
a
ti
o
n
 (
uu
),),

It
a
ly
, 
1
9
8
0

It
a
ly
, 
1
9
8
0
––
2
0
0
4

2
0
0
4



0
.0
0
6

0
.0
0
9

0
.0
1
2

0
.0
1
5

-0
.0
0
5

0
0
.0
0
5

0
.0
0
6

0
.0
0
9

0
.0
1
2

0
.0
1
5 0
.0
1
4

0
.0
1
5

0
.0
1
6

0
.0
1
7

In
ve

rs
e 

re
la

tio
n 

of
 

gr
ow

th
 r
at

es
 o

f 
em

-
pl

oy
m

en
t r

at
io

 (
v̂
) 
an

d 
la

bo
ur

 p
ro

du
ct

iv
ity

 (
â
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