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ABSTRACT

Regional rul“ipliers aze a useful and popular =ool in

. the economic study of a region. However, conventional

o)

regicnal wmultipliers derived from a static dinput-ouipu

‘\
S$§f model fail =c provide the <time path of the izpact ovar
5
2R c3zicd. Ir many cases, *he time restricts the impact wishin
oy a year neriogd. To alleviate the problem, this <=hesis
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E ¥ intrcduces a regional dynaric multiplier modal which sporeads
)
ﬁﬁxv the iampact out over time. In the absance of +*echnical
‘£; charge, each periods omultiplier adds wup %o <+he s*tatic
% 3%t
:?ﬁ pultigplier. D+iliziag the Korean 2coromy data, <*he *hecsis
B t .
l§£‘ estimates the capi+«al coefficients and <the dynamic
::b . nultipliars f£or the Kcrean ecomony. Finally, i%* preovides a
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I. INTRODUCTION

. Mcre than twsnty percent rate of infla*icn has brought a
6‘ concern tc bcth roliticiars and eccnomists. Inflation has
{;ﬁ become a major economic and pclitical issu2 in recen: years.
;fﬁ Some econcrists used to think that 2 daveloping =zconomy
‘3, needs some sort of inflation. When an economy is =xpaading,
 ? business firms need money to expand thier <£facili<iss, ani
i

inflation makes it easier for +*them “o0 operate %*h2 business.

v
-

e

The Phillips Curve suggests that inflation and =zcession
should have an inverse relation. It is also considsred ttacz
a raridly develoring econcmy will dinevitably have some scro=

of inflation. Ccntrazy to these views, the recent inflation

comes with recession. Keynesian eccrnomics fails to provide

b a satisfactory solution to <+the stagflation. Governmen+
%? stending as a s*imulus tc economic development simply does
,ff ' not work for the stagflation.

pus Stagflaticn stems from cost push. The Korean goverrcmernt

blames OPEC price hikes ¢n <c¢rude petrcleum and world wide

inflation, rarticularly the inflaticn in the U.S., £or the

Korean inflation. The import prices of all capital gocds

it
%

. and energies have beccme tco exfpensive and it is inevitable

-

that the government raised controlled prices. Industries
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N
oy
a3
'ﬁ? ne2ad more money to buy these expensive produc<ts ind an
A#“ increase in wmcney supply is a necessary step to avo>id any
\;ﬁ . further burdens tc the business firms which already face a
&)
{;E shortage ¢cf mcney. The gJgovernment provides 1low intaeres<
2 loans and encourages non-union types of wage negcziaticn to
$§ minimize the ccst increase tc the firms.
A}
;%ﬁ Inflation, growth, and energy supplies are the mcst
ey
3 {mcortant rrotlems which the Korear economy must face *oday.
E;ﬁ To answer <<he2se qusstions, economists and gJovernment
.%% organizazicns have buil® many irnteresting shor%--ur ard
paxs long-Tun aggregate economic models. There are two popular
s
:gg asorcaches: 1) aggregate =aconcmetric nodels and 2)
ﬁﬁ _ inout-cutpu: mcdels.
et .
The Korean Development Institute (KDI) [Ref. 1] and Bank
ﬁ:ﬁ of Kcrea (BOK) [(Ref. 2] aggregate oconometric models are
%ﬁl 2xamples c¢f the first grour. Thcse econometric modzls are
# vary valuable stepping-stones toward the construction of
ﬁ;ﬁ cractical and vseful econcrnic models.
ot
{?; Thsy are built on the assumption <hat each endogencus
ff‘ vaciatle is related *o other variables with. a coefficient
;;3 vhich is invariant over +time pericd. In many cases, the

2

stability of the estimated coefficients over a pericd is

s

challenged. By 2dding a set of naw data to <the model and

)

running the sare structural equaticns, shows that structural

coefficierts keeo changing.

?'
¢
-
4

3

B R T N S R S
e _-f.\l‘-f. el T '.‘.'-'\..\.f\"‘.,“]




et
SR

‘F

&

w‘\.!
nTa'e's

Vo o e
eV

¢

.
s
L3

4:

R -
THEN
o

"y P L P N L
W Ry ws-.‘ '-"','(

The pcssitle source of errors is <+the presence of

irzrelevant variatles or bias from the oamitted variables, 5T

the wronag choice of either fuacticnal forms or explanztcry
variatles. It is evident that awmulziplier analysis or

n

simulation rssults from such aggregat2 econometric amcdeil
mav not be reliatle. A con+inuing search for th2 rszliarbla
econcmetric models for the Korean ecorncmy is currently beirng
undertaken ty various grours ¢f ecocncmetric researcchers.

Another noopular *0o0l fer forecaszting futurs eceononric
conditions and tracing the ecoroamic impact 0f ou%side shocks
is the input-cutpu:t anpalysis. I+ 4is fortunate %2 havzs a
saries of inpuyt-output transaction *ablss [Ref. 3] for the
Korean econony.

The wusual input-output analysis is done under <=he
assumpzion thet the techrical ccefficients are invariant
over a tim2 period. Cne difficulty wvi+h the fixed
coefficient mcdel is it is incapabile of irncorporating the
economizing behavior of f£irms into the models. The 1979 cil
crisis is an illustra+ion. An increase in crude oil prices
shculd affect <he <technical coefficients. The fixed
coefficient model fails to respond ¢*o the firam's efforts to
sukstitute less expensive energy socurces for <th2 sxpensive
crude oil.

To makéeé *he input-outrut model more flexible so as to

respond to such economizing behavior of firms, a variatla

AT e s T AT AT N AT NN
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$§3, inout-cutput ccefficient wscdel is in+roduced for +h:z Korsz=an
.‘-‘.:1
'*" econcmye. An interesting feature of the input-outpu:r modesl
\
O is its variabls coefficiernts which are Jerived from the
N
N . . . . c s
‘}ﬂ- basic duality Ltetween rproductiorn and price possibility
) g . .
ey frontizrs. From the dual relaticns, a se% of prics
3§Q €-orntiers can ke ob*tained. These prices dapend on input
AR
‘3&} elasticities, service pricss of capi:tal s<ocks, wage ra*es,
I.“:‘:
“he service orice of money and technical progress. These
NN variables affect <the technical «cosfficiants <hrough the
A 3
.-".-.‘: , .
oy orice variables.
SN . . .
Th2 ourchase price of inputs, tschrical change, =z2nd tkhe
';EQ sales oprice c¢f <cutput as dstermirants of +he <+echrnical
iy cnefficients wers suggested by Walras [Ref. 4] arnd marny
cther econcmis+s. [(Ref. 5]
Py
OO N Arrow-Hcffenkterg [(Ref. 6] attempted to forecast targez
.-" ‘-.
L, . .
AL year input-output coefficients f£from the base year
o -y
-
. ‘.* s 3 I3 (]
cocfficienss, real output, and a ratio of defense speniing
Ao . . .
N to real sutpu+. Another approach *o variable input-ouzpu*
-,
U . . '
il coefficients is the RAS 1zethod. The RAS method [Ref. 7]
B ,
= computes the target year «coefficients from the bas2 year
i:ﬁ coefficiants. Hcwever, these *wo apprcaches are act capatle
oy
[t of tracing the exogenous shocks such as the cil crisis
R
= because of the mcdels' incapability to respond to thz irnput
O price change. Recently, Hudsorn and Jorgenson [Ref. 5]
N
o . . .
Iﬁ%- introduced an irteresting macro-inter-industry model. Thesy
414",

\-. \s"\h' ~‘\-‘. l
R, & (} o A



successfully dintroduced prices intc <he variaticn :&F
<echnical coefficients. Their mecdel attempts to solvz be=h

macr¢ and interindustry wvariables by wusing *ha =traianslcg

e =4
th
(=3
(B ]
ct
e
[1]]
[}

nrice frentiers as a starting point.

disaggregaticn cf ths 4industrzial s2c¢ctors was écne -y a2

Ths model is derived from the ktasic duali“y. Irsteacd cf
s-arting frem 2z <ranslog rrice frontier, it is assumed tthas

cach output is oproduced by additive aand hsmogerous

production fren-=iers. An addizivs and acmecencus price
frontisr for each rrcduct is deriwved <from =the prciiz
naximizing <conditions. By Join+*iv solving *he price

frontiers, precfi+t maximizing prics levels are cbtainzd. The
variatle dinput-cutput ccefficients are derived <rom <he
incut-cutput transformaticn relaticns. It is assumed tha*
macrc varialles are excogerously inter<«wined

Another interssting fea=ure c¢f the @model is it*s
carakility ¢c identify the scurces of cost push iafla*ion
and its chain impact. Wage-related price multipliers,
aoney-related price multipliers, capital =-=2lated price
multipliers, and non-tax related price nmultipliers are
iatrecduced. These multipliers identify +he cortribution of
an increase in these primary input prices and a tax cu+ %o

the rates c¢f irflation in *he Korean econony.

1
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The mecdel is also used as a simulation to cbsercve +L

staaflation of the Korean economy wher energy croice

n
Vo]
0
=
o

W

or when ths government ccntrolled essential prices ar
raised. I+t shcws both the rate of recession and the rate of

inflation when these outside shocks ars2 iatroducsd inte the

'.—l

aconcmy.
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:‘~I{'-f-2'f= . II. THE VARIAELE INPUT-OUIPUT MODEL
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N3

Ccnsider tte follcwing productica function: [Ref. 8]
“i::t: f‘x ’ X ’ .........x 'Y) .aoo.coo.(2-1)
N
i
where x s tke ith irput +*0 prcduce tae output y, and p

) i i
¢ and p are the i*h input price and the ouzput price
H\y

1. .
gﬁ resvectively.
:;f The usuval profit maximizing relations are:
'n‘\d
?I:d £ E t o
Y i =
“ —=e = - - and --- = - - e o0 s 0o (2-2)

4 ? f P

. i i 3 j
o
~"'E: (i=49,1i,y =1, 2, «.., 1)
6y,

NN '

: where £ and £ are the partial derivativaes 5£f <+he
Lol
&.i nroduction frentier with respect tc the output and the i<h

o]

input respectively. The price frontier is ob+tained froa

(2-1) and (2-2). It is rerresented as:

A

?:3.:: g‘p ’ D [4 ---P ’ P) = 0 .-........(2-3)

‘ﬁ'\l 1 2 n

il

TN The variatle input-output coefficients are derived froa

T:; (2-2). The discussion of the dual =relation be*ween the

o,

,zég productior frentier and the rrice frontiers in the

A5

Ry Cobb-Louglas and the Constant Elasticitiy of Substitution
(CES) cases will be presented.

13
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A. TEE COBB-DOUGLAS PRODUCTION AND PRICE PRONTIERS

Each industrial outpu+ is produced by a Ccbhb-Dcuglas

nroduction frortier.

n
lax -2 - TIA Inx -3 1la¥y - C 1lalL
3 oj  i=1 i ij 3 3 3 3
-D an = 0 ......(2‘“)

3 3
3 =1, 2, «cey2)
where x = output of the jth indusit-ial sactcer;
b g = intermediate rfurchase ¢f the ith ou<pu< by the
ith industry;

L} = guan+ity of money employed by tha 3jth irdus<+ry:

b

L = labor services employed by +he dJth industcys
3

K = quantity of capital employsd by the jth irndustry
B

A , B, € and [ are th2 input elasticities of
ij 1 b ]

intermedia*e inputs, money service, labor service and
capi+tal service respectively. A is the technical

o]

Erogress rarameters.

The Cotb-Dcuqlas production frontiers are assumed *c be

linear homcgencus; i.e.,
n

IA 4B 4C +D = 1 cevenees (2=5)
i=1 24 3 3 3

The profit saxisizing relationships are:

T v..,i
[T ﬂ.{!.{&{!\',‘. ACEEERLY .‘(i" P,



G -
;;;. f1 (1 tj)pj
. wmeee = e Eeese '-0000000(2-6)
o £ P
' id i

v} £ (1-t )p
N : 1 33

- oo = - - - ..-.cno-o(z--,)

- - - 2 | eceoses - 0100000.-(2-8)

k -«
Y L1 3

" - wee- T =eeee- el ....---..(2'9)
o f T
2N K9 14

vatives

-+

XX Hore £ , £ ,f , £ , and f ara the partial der
i3 23 LS KJj

0% the Cobb-Dcuglas production frontiers with respect <o x ,
3

“‘,

A
AR

'iu:sl"c’ f‘ [

o o o
Ba®atatatlty

x , M, 1, and K cespectively. p , Vv , w, andr are
it 9 J 3 i 9 3 3

2

respectively the inout price ¢f x , the price of money, the
ij

SR

RS
RS

vage rate and the price of capital. t and p are the

3

ef fective tax rate and the cutput price by the jth indus<try.

T
Ik

LA A
Pl 4
P

A

M , L and K are quantity indices of money, labor and the
9 3 9

cavital (stock) Lty the jth industry respsctively.
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----------------------------------------

1O From equaticns (2-6) to (2-9), <the follewing profis
§

maximizing inrut demand functions ares cbtairad:

::\g X A (1-t )p X / p' 1000-000(2-10)
g 1 ¢4 4 23 i
)

] M =2 B (1=t )P X / V ceceeesal(2=-11)
5\ 3 i i 33 ]

C (1"t)p X / w oo..-con(2-12)
3 i 5 I | 3

Y

s

[
]

=
n

D (1-t)p X / pay ..00.-..(2-13)
3 i 13 3

-

5.3

’\d.‘-’_ . o &
d

b

"
s

The Ccbb-Douglas production functions (2-4) and <the input

o e
W

deamand equaticns (2-10) *c (2-13) are combianed to yield:

R
s ity

[ ]
oo JY

n
lnx =~ A - A ln¢a (-t }p x / p )
ol j ej i=1 if i3 3 3 3 3

Y. 1 -B 1lp(B (1-t)p x /Vv) - C 1la(C (1=t )p x / w )
.:_.j 3 ] i1 3 3 3 3 i 39 3

' -D la(d (1=t )p x /r )
o 3 3 i3 3 ]

4

n
n%b = 1lnx -~ (A + I a lrA + B 1lnB +# C 1nC +D 1nl)
= D) ey i=1 13 ij 3 3 3 i 13 3

N - (f A +B +C +D)(ln(i-t ) + lnp + lnx )
o i=1 i 3 3 j 3 b J

o + I A ino ¢ B 1lav ¢+ C 1lnvw ¢+ D 1ar .«eee(2=14)
5 i=1 44 3 4 3 3 3 3 3

e Bv the assumcticn of the linear hcmcgeneity (2-5), the 1lnx
3
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algektrically vanishes equations (2-14) and the <£following
: Cobb-Louglas price frentiers are obtainad:

2 v n

-.13.: lrp - £ A lag =¢ = 1ln(1-%t ) ¢+ B 1iav

s i i=1 1] 3 B i ] 3

+ C lnﬁ +D 1nr+o.¢o -o.n-ooo-(2-15)

- | IS B B

J

(=}

A 1nd + E1pB + C1aC ¢ D 1rD )
143 17 I3 i3 i3

where ¢ = - (A +
B j Cj 2

e

*-", The Cobb-Pcuglas price frontisrs (2-15) <can be conveniently
recresented as the followirng vector function:

‘«'.j (I-S)lar = c - lﬁ(i-t) + Blav + Claw + DILC ... (2= 16)
g} where

. /A cececceccseesd N\ / lnp \
‘ 11 1

. [T
i 4,
~ ,“Eg._.“‘g.'“'
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where ¢, 1n(1-t), B, C and D are p by n diagonal matrices of

¢, ln(1-t ), B ,C and D respectively for i=1, 2, ...,nZ.
i i i i i

T :s an n ky n identity matrix.
The Cobb-Douglas price frontiers contain <the effective

~ax rate (t ), +he price ¢f money(v ), the wage rate(v ),
3

+he prica of carital(r ), the ipput elasticities(A , E,
¢, L) and the technical progress parameters(A ) as

i 3 o]
exogenous inrtul.

In general, the profit maximizing price level has a
cositive rela+ticn with tax rates, +he price of money, the
wage rat2, +=he price of capital, and a nega+ivs -elation
wih the inrut selasticities and <the tachnical progress
sarameters. Py jointly sclving the price frontier equaticns
(2-1%5), the n profit mximizing price 1lsvels is
obtained,i.e.,

p =t (¢ ,v,wvw,c,B,C,D, 4 , A ). (2°17)

T+ 1Y ¢+ 3 3 3 3 3 3 o3 ij
Fcom the input demand equations (2-10) wvhich were obtained
fron the rrcfit wmaxisizing relations (2-16) , the

inrut-output coefficient functions is darived:

x P
i3 3
a 2 ecoo= = ) "-t )--- ...-...(2'18)
13 x i1 31 p
1 i
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Frca (2-17) and (2-18), the variable input-cu=pat
coefficients which are axpressed in terms of the effective
tax rates, the vzice of money, the wage rate, ¢the price cf
carital, inprut elasticities and the technical precgress

carametsrs will ke obtained;

namely:

A = A (¢t , v ,¥w,*r,A,E,C, D, A ,2 )
' it 3 3 13 3 3 93 j o3 ij

ooooooo-.o.(2'19)

B. CES PRCLUCTICN ANLC PRICE FRONTIERS

There is ar assumppticn that eaclt industrial output is
pzoduced by CES prcducticn £frontiars. The Cotb-Douglas
f-ontisars are a srecial case of the CES frontiers.

-8 n -nj -2 3 “nj -aj
x - b x -c M -4 L -e K z= 0
3 i=1 i4 19 j 3 j 9 j 9
............(2‘20)

vhere aj is a substituticn paramater of ths Jth indusiry

(ay >-1). b ,c ,4 and e ars distribution parameters €for
- i3 1 14 b

the intermediate inputs, money, labor service, and the

cavital service, respectively.

The profit maximizing relations are:
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‘. - eeoeoe = ‘1-t )-‘"' o.¢cq¢c-(2-2’)
. F i F

8 - i

T F P
3 3 3

~vh - we—-- = (i.‘:- )--‘ 01000000(2'22)

F j v

3] 4 ]

J,'-‘

20 P E

g i 3

‘\“’ - oeoee = (1‘t )"‘ ooooo.-o(2‘23)

N F b

a4

R P

t el E

R 3 j

G - eooae = (1‘t )"’ .10.0000(2-2“,

A Kj 3

%fg

ﬁg[ where F, P , P , F and F are +he par+ial

EN 3 i3 M3 L] K3

derivatives cf the CES prcduction frontiers with respec: to

2 X, x , 4,1, and K respectively.
e i i3 3 3 3

oY
TN From eguations (2-21) +to (2-24), the following profis+

maximizing incut demand functions are obtained:

NS P

—_ 3 4]

m”‘;,q X = ‘b (1.t )--- ) X cecssoe (2-25)
A 19 44 4 & 3

Bty i

v
'}: E

o j a3

e M = (c (1= )=--=-) x cecees (2-26)
> 3 3 i v 3

WY 3
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...........

P
- q3 _
L = ‘d (1-t )--- ) X seowee (2-27)
3 3 jow p)
3
F
393
K = (E (1-t )--- ) X es0vee (2'28)
3 3 j T 3
>
where g 1is the elasticity of the substitution between

3
two inpu+s by industry § (i.e., @ = 1/1+q.).
By jointly solving using the CES p:gduction func+ions
(2-20) and *he incu* demand furcticns (2-25) +c (<2-28), the

follcwing equaticns are ottained:

F
-q1 n 3 a3 =37
x - I bt (b (1-t )=-=- ) x )
3 i=1 i3 ij i p 3
1
E
3 a3 -q3
= ¢ (lc (1=t )===-) x )
3 i 3w 3
3
E
J a3 -q3
= 4 ((d (1=t })==-=-) x )
3 3 J v 3
3
P
j a3 -q3
- e “e ‘1.t )--') X ) = 0 ......(2-29)
3 3 3 rj 3

Where the distrituticn parameters(b ,c , d , 2 ) add up to
iy 9 b B

unity, i.e.,
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n
z b + C + d + € = 1 s oecs e e (2-29)
i=1 iy 5 3
Equaticn (2-29) <ceduces tc the
frontiers. The ocu<%put variable(x )

3
ejuations. Tha CBS price frontiers can be
recresented in thke mazrix £cram:

% % *
‘I - t )p = 2 [ XREER] -(2-31)
whare
rgj * *
/ p \ b l.‘..l..‘.b \
| L i 11. . nl |
‘ . ' | [ 3 e Y |
' . I ' Ll - - . '
* ' . ‘ * . . - - . '
s = . ] E= | . . - 1 Z
' . ' ' L4 L] . - '
’ . ' ' . . - ° l
‘ . . . -* . . 3 '
{ 2qii { . .« * |
\p / \ b ..........b /
n 1 nn
* -aq]
b = b (b (-t ))
ij iz i4 3
* -ady mngj
Z = ¢ (¢ (1=t )) i ] + 4 (4 (1-t ))
3 9 3 3 3
-ng3 aq]
+ e (¢ (1=t ) T « (for 4 =1, 2,
J 1 3

I is ac n ty n identity matrix.

8 is m q .

3 1

-1
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.=
o |
?3\ From the rrcfit maximizing dinput desmand equaticns, <kh=
,ﬁxz variable input-output coefficisnts are dsrived.
\
o "3 "5 a3
o a = === = (b (1=t )-=-) e eeeee (2-32)
?‘:f' ij x1 i 3 pi
>y By djointly sclving tte CES price frontiars (2-31), the

‘.l

equilibrium industrial prices were obtained. These prices

l‘ l‘
AN

W danend cn the effective +tax cate(t ), the price of uwoney
~ J

(v ), the wage rate(w ), <*the price c¢f capital(r), +he
3 3 3

substitution raram2tezs(m ), <+the elasticity cf subs=i*u+<ion

(3 ) and the distributicn parame*ers(tk , ¢, 3, =21).
i iy 3 3 73

Th2se exogenous variakles and parameters affect <*he
aﬁq tachnical ccefficients thrcugh the aquilibzium price levels.
e e The CES variable input-outpu« cocefficients dappend ¢n

those exogencus variables and paramsters:

‘s %

a =a (t,v,v ,* ,.,m,9.,0Db C ¢4, 2 Yeu. (2-33)
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When the <elasticity cf substitution betweezn <wwo inputs
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becomes unity, the CES variable input-output modsl becomes
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~he Cobb-Dcuglas model.
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III. MOULTIFLIER ANALYSIS AND QUTPUT DETERMINATICN

- -— ——————— — —— w——

Table I rrecvides the basic stzucture of the variarble

input-output mod=l.

TABLE I

The Structure of *he Variable Input-Output M=del

Exogenous Variatle Paramezecs Endogerous Variable
1. Frimary inpu* 1. Inputt 1. Technical
trice elasticities coefficiants

a. wWags rate

b. Price of 2. Techpnical 2. Interindustry
capital Erogress transactien 1
parameters
C. Frice cf

mcney
3. Output, income,
2. Final Cedand and employment

cemponents }
|

a. Consuspticn
4. Industrial
b. Investment Prices

C. Government
sprerndings

5. Price multiplier
d. Net export

e. Inventory
changes 6. Output, inconme,
and employment
3. Tax Structure multipliers




The wmcdel assumes that the inpu*t elasticities and <he

*echnical rproqgress varameters are ipndepsndent of a changs in

ei+her =orimary imnput prices or £firal demand ccmpcnent

mn

Excqgernous variatles +o the 1wmodel ara the wage rate, =he
orice ¢f capital, the price of mcney, the %ax ratzs, and th2
final demand ccmconants. Endogenous variables o0f the mcdzl
are *zchnical ccefficients, industrial ouczputs, inconme,
em.lcymant, industrial prices, interindus<ry *ransactiorns,
and vacious pultipliers.

Any chanage in an <exogenous vaciable affects +he
*z2ckrical ccefficients and cther endogesnous variables. It
is evaluated stev by step using the procedure by which *he
sxcgencus variable changes thos2 exogenous variablss.

Ey taking 2 derivative of th2 price frontier equations
(2-16) with <=respact to the primary iIaput pricss and tax
rate, th2 fcllewing price mul+ipliers are obtained:

3lnvp -1
((I - s) B)' loooo.(3"1)

Alnv

slnp =1
w=== = ((I - S) C)' ceeeee(3-2)
Adnw

3lnp -1
-——-w = ((I - s) D)' 000010(3-3)
alnr

anp -1
—eemeem= = (=(I - §) ) ' eeeees (3-U)
aln (1-¢)
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Equa=icn (3-1) shows the relation between and rcate of
change in the trice of money and the corresponding change in
ianflation rate. As the price cf money becomes expensive, iz

fursther inc-eases “he inflation rate. TLe service price of

ot

mon2y includes «he cost of holiing money. As pecple exctec

{e)

more inflation (in the future), the price of money b=acomes
more expensive and it further increases the infla+ticn razes.
Real estate sreculaticn such as buying lands, hLousing, and

apartments is a <clear sign that the price of mcney bacomss

W
"
13

ensiva, The low cost expor« financing is a gcvernrent
cffnrt o lower *he pric2 c¢f money.

Equation (3-2) indicates the inflationary impact of the
vage rate. Estatlishmen*t c¢f a minimum wage is cften oppossd
because i+ is inflationary. The ianflationary impact of wage
iacreases is different depending on +he wages of which
industzy is hiked. Tte wage-relat2d price multiplier
answers the cuestion.

The =rice of capital includes +the cost c¢f capital and
the price of lands. The 1interest payment and decreciaticn
of the capital s+-cck are part of the price of capital. An
increased lending rate on the purchase 5f a machine raises
<he price c¢f capital which in “urn raises the prices of all

commcdities. The price of capital-related amultipliers

ansvers how nmuch the price of each commodity goes up wken

there is a one percen* increase in the price of capital for



AN
v.\l‘ ,
:gj the industry. The right-hand expression cf the egua+ica
= (3-3) denotes the sarvice capital-related price mul-iplier.
.g Tax is a tart of business exgense. dHigher =ax ra<=2s
1N
.
fﬂ increase the firms cost, and the firm may pass <h2 Ccst ¢Cn
AN
-f,‘.f
A to <he user cf the products. In our model, <he noa=-tax
T vorticn(i-t) instead of +he tax portion(t) will bz used. As
.J~
e
}2 the nern-tax pcrtion incraases, firms lower the price level.
=
N Since 2all cther industries ncw purchass cheaper producss,
- they lower ths price of their porduct. This chaiz impact is
J‘._-
;%j m2asured ty the non-tax-icrtion-related psice multiplisrs.
)
2 The right-hand exprassicn of equazica (3-4) shews the
A 4
o non-tax ocr+icn relatsd price multipliers.
-
R . . . ;
o Next, <he way by whick prigary input price affescts +he
hia variable inout-outcut coefficients is evaluatad. Frem
A
;Q aquation (2-18), the follcwing relationship is evident:
NN
) lna = 1nA 4+ 1ln(1=t ) +1nf = 10P cevees (3=5)
5 Suppose *hat the wage is the cnly chang2 in the econony,
’ [
2ﬁ the rate of chanqe in variable input-output ccefficients due
,
§{ 0 the wage chancge can be identified as balow:
e 31na 31np 3lnp
IR .
e i3 3 i
_‘,._:, oo e- = D - cen ao- ces e (3-6)
Lo 51lnw 31nw 3lnw
o K k k
-
(i, o k = 1, 2, ... D)
Yoy The right-hand axoressicn ¢f equatio:n (3-6) are
l»’
(~.
';g . {dentifiakle from the equation (3-2). Suppose, there are
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-é bas2 year input-cutput coefficients(a , (t )):; and the new
e ij 0

i coefficients(a , (t )) are evaluzted after the wage <change
ij 1
o as below:

KN

.\.
K. a (=) =23 (t ) .Exp(@lnp = 31Inp ) ceeaees (3=T)
\ iy 1 ij o 3 i

ﬁ (Ne+e ¢ 1na can be approximatsd by

- ij

o (lna (=) =- lna (t) or in(a (t)/a (=))..

; i 1 ij ij 1 i3

The 3lnp and 31ng are the chaage in

\ i i

:g 2quilit-zium prices due tc the wage change.

4

N Similazly, the rate o0f <change in variable input-cu+tpu<
1Y

i coefficizrnts resulting frcm 2 change in otner primarv input
o .

> prices such as the price cf money and the price cf capi*al
.-; .

™ can te traced,

ﬁ A chargs ir inout-output coefficients results in a
- .

s change i Zndustzial cutputs, inccme, and zmployment. Any
.

e change in crimary input prices not only affacts +*he

inflation Ltu= also <the grcwth of the Korean econoamy. The
{' variable dircut-output model identifies beth industrial
gcowth and inflation for *he <Korean economy, a £2ature not

shared by the conventional input-cutput model.

T
R e

* 8
Pl o N

The industrial outputs are datermined by the usual

balance equazicns

-1
x=(I-0) vy

[ .
OA |-
« o _ e a

<

Ped
L)

vhere x = an n-component vector of output;

U = the variable input-cutput coefficients which

28
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derend on thte primary input prices, *tax races,

inrut elastici¢ies and tachnical pr-cgrass
rarameters;

y = firal demand componsnt vector.

c-eates a chain

A one-dollar change :in final deamand

impact on industrial cutputs. The chain impact is traced by

the usual cutput, incom2, and eapleyment multipliers. These
maltiplisrs are calculat24 as belows.
Thera are definitions:
) -1
= (I -0 : an boi by D direcs and indirect
raguiremernt ma+trix.
(w 14 il j’-' 1' 2'00- ZI)
i
h ¢ an r comgcoaent vactor cf inccme
coefficients.
(h [ i = " 2.-.- n’
i
e : an n component vector of employment
coefficients.
(e [ i - 1' 2'..- n’
i
n -—
output multipliers s TH = T W seesaae {(3-9)
3 i=t ij
n -—
inccme multigliers : IN = r W « h ceoes (3=-10)
3j i=1 i i
n -
employment multipliers : EMN = r W e @ ceseee(3=-11)
i i=1 iY i

e XN SRR
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Sc far,

theze are assuaptions that the macker condizion

is near perfact competiticn, and <he pric2 and outpur levels

are de-ermired tv £reec market forces.

down in responss
vocgress.
catital eguicment
higher prices on
cutput discourges
bacomes srcaller.

Hcwever,

to the change in inpu:
increase, the
+their frroducts. Tha

waste and the

+the assump*ion of perfect ccmpe=itic:a

The pricss go up cr

costs or technical

Wren the costs of purchased matarials, labecr, oF

indus<ries will
higher prices of
output soid in +he marke+

2rd no

government interventicn are far frcom realizy in Korea, The

Korean gove-nment conzrols

crecducts produced in
cealistic, it is assumed
industrial vprices and
sx cgenously.
The prices charged
de*ermined &Ly free mark

jo)

"

frentier equations(2-15)
n
Irp - I A 1
3 i=1 i

= ¢ - 1lan(tt ) ¢+
3 3
n
+ D 1lar + T A
| 5 i=k+

i=1, 2, .

Korea. TO make <*%ne

ices are fixed by government

prices of more than hali cf the

ncdel mcre
that <the governaent controls scme

these prices enter +the mcdel

ty the £irst k industries are

€t forces and the r2maining(n-k)
intervention. The price
become as below:
g

i
B lnv + C 1lnw

)| ] 3 3

lnp 000000(3-12’

ij i
o e n)
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The »nr-ice levels of the first k industries ace join+ly
determined by the k price frontiers (3-12). The govarnaen+
requlated prices(p., i = k+1, k¢2, ce.,D) afiects <hs
equilibrium crice ' levels, The variapla 4ircus-ou=
crefficiernts are determined by eguation (2-18). B11 o%hec

d2-ivation will work for +his case. The oaly change in the

{(n=k) ragulated prices enter *he model excgenously fcr <h2

raaqulated ma-ket mecdel.




IV. EMEIRICAL FINDINGS

The 60 sectcr interipdustry transaction <table compiled
by Bank of Korea for 1980 [Ref. 9] was used as the base da*a
for this study. Th2 60 sector <+<ransaction was agg-egated

0 a *en s=2ctcr modal. The aggregation was don2 by adcéing

.
-
-

2}

colusns and rcws of the transaction matcix. Tacle II
providszs the industrial classificatiorn of +he ten =secter
model.

The ten-sector model includes four 2nergy industries and
six non-energy irdustries. The energy industriss are ccal
pining, coal rroducts, petrol=zum products, and slectriciry
anl agas. The non-energy industrias include primary
irdustries, manrufacturing and cornstruction, commercial
sarvice, cther industries, government enterprise, and grains
and mea+t processing. Primary industries include
agriculture, tfisheries, and mining except for coal mining
and grain farming. Non-energy related manufacturing
industries ace :included in manufacturing aand coastructiorn
sactce. The other industries include the sccial and

Jovernnent services.
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< TABLE II
N
e Industrial Classification
"%
204
N Ten Sector Model Irdusirial Code by
¥ 60 Sector BOK H¥odsi
i 1. Prisary indust:cy 2-6, 8, 9.
B Z. Manufacturing and 11-15, 17-26, 28-39, 33,
2] construction 34, 36-45.
3. Commercial service 49, 54, 56.
%
,J 4. Other industry 55-60.
K
ZJ S. Coal mining 7.
4
e 6. Ccal rrcducts 32.
§ 7. Petroleum products 31.
cq 8. Blectricity and gas 47.
9. Government entarprise 16, 27, 35, 46, 48, 51=-53.
o 10. Grairs and meat 1, 10.
f: prccessing
s
e
M
';: A. INPUT ELASTICITIES
$<‘
Rt , ,
- Prcm the 1980 input-ocutput +ransatioa matrix, ingut
elasticities, labor coefficients, capital coefficients, and
‘% sffective tax rates were coaputed. Under the Cobb-Douglas
b
- production frcntiers, <tlte input elasticities becoame the
gg inrut share after tax (the Cobb-Dcuglas production frontier

At X

&M

vill be wused in <¢this study becausez of difficulty of

e e
-

E

obtaining reliable elasticity of substitu+icn by each

industry in Kcrea), i.e.




P X
i ij
A = hufadieidndiendeddhd eeceeco (“-1)
i1 (1-t )p x
33 73

The labor coefficients and capital coefficiants ar< obtained

frem eguation (2-12) and (2-13).

v L
j 3
C = mememcmceces L iee.. (4-2)
i (t-t )p x
>3
T K
23
D =T mme-e- memee L eeees (4=3)
j (1-t)p x
5 I |

The service cf mcney is not identifiable frem the 19890
input-output transaction <¢able. It is <ZIncluded irn <*he
service of carital(k ).

The inpu: elasticity shows the output response to the
input changse. Por example, the primary 4input =lastici<y
wi<h raspect to the petroleum precduct is 0.7760. It implies
that a one percent change in primary input will change 0.776
rarcent of the petrol=zum products. It is intuitively clear
*that the crude petroleum is the major input to the refinecy
crodccts.

The largest input elasticity fcr the primary industry is
the capital input which is 0.4937, followed by laber input,
0.1515; ard manufacturing input, 0.1030. These three inputs

contribute approximately 75 percent of the primary outputs.
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The enerqgy inputs to the primary industry constitu<e lass
than five percent of the primary outpucr.

As expected, 0.4690, to ¢the manufacturing indusczry,
follcwed by the capital input, 0.1379; 1labor inpu=, 0.1112;
or-imary inpu+, 0.0622 and ccmmercial service, 0.0614,

Major sources of energy to the manufacturing industry

o
¥

ara elecrtricity a2nd refinery products. Its input slastici

D}

is 0.0300, fcr refinery produc4s 2ané 0.0182 €fcr th
electricity and gas.

labor is tte single larges* input into coal aining. The
labor coefficient to coal mining is 56.71 percent f£cllcwed
by the <capital input, 0.12u8; primary, 0.0896; ard
manufacturing and constructiqn, 0.0815. The z2lec*ricity is
the major source of energy to the ccal mining industry. 1Its
inout elasticity is 0.0496, <follcwed by *he p2troleunm
oroduczs, 0.0102.

Crude petroleum is the largest input to <*h? petroleum
>croduct industry. Its irput elasticity is around 0.7760,
follcwed by the capital input, 0.1054. The labor irnput
elasticity is very small, 0.0244, which raflects the highly
au+*omated refinery system. The electricity industry burns a
lot of fuel <¢il to run +¢the generators. The pe+troleun
oroduct input elasticity for <+the electricity generating
industry is 0.5046, followed by the capital input, 0.2094;

commercial service, 0.0907; labor iaput, 0.0901; and
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Joverrment entercrise, 0.0503. The heavy uses o

th
1y
[1)]
H
. ']
1
1]
]
3

products for +he electricity ganerzation reflscts  <hs
dominance of the <hermal rcwer plants over +*he hvéroc pcuwer
plants in Kcrea. Approximately 9u percent of the =lctrici-y
is supplied by the themal powar plants.

The effective <«ax rates vary from 0.1382 on <cefinery
orodctes to -0.0632 on the c¢oz&l mianing industrv. Thz

negative tax ra%*zs imciy subsidy by the government.

B. MULTIFLIIER ANALYSIS

The orimary inputs were divided into labor, capitzl, aud
mONE Y. The 1980 input-output +%raasacticon taple provides a
combined figure of the rayments <for capital 2nd morey
services. Instead of separating these two, they acze
combined, ard will be called the cagpital-money input.

An increase in the wage rate is considered *o0 be

(2

inflationary tecause the firm passes +the cost ircrease on
“he final users ty raising the ©fgrice of output assuming the
profit margir is not adjusted. All other industries which
us2 the »>rcduct as input are forced to increase thier prices
since the input cost has riszn. The wage-related price
multipliers answer the question.

The price increase due to +he wage hike is relatively

mild in mcs* industries. The least inflationary impact due

to a one percent wage hike comes to the grai:x a2d meat
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= TABLE IV

o
|
o Multiplier Analysis
"“

]
x, pzice

: Industzry

non-tax wage c¢api:tal-morney gninui

B
{-
2y Primary -0.0389S 0.005891 0.019200 0.01759

Manufacturing -0.04658S 0.0C5080 0.026299 0.027638

;-:J Commecial sve  =-0.01865 0.002361 0.012740  0.61396
:'1 Other industries -0.01544  0.006929 0.002181  0.01882
Coal mining -0.01702 0.009654  0.002125  0.01717
?% Coal produc:s -0.01034 0.000604 0.000929 0.02546
§ Petro prodtcts =-0.02380 0.0005813 0.002509  0.02363

s Electricity -0.01259 0.001134 0.002636 0.02476

Gov't enterprise -0.02194 0.00u4495 0.005068 0.02231

A=A A

) %‘,

:: Grain & Meat -0.01324  0.0€0577  0.009005 0.01564
N industry(0.000577), follovwed by petroleun refining
:ﬁ (0.0005813), ccal precduct industry(0.000604), electricity
:1 {0.001134), and c¢cmmezcial service industry(0.002361). The
.

S insensitivity of the wage hike cn inflation is because the
2 cost ¢f lakor share is aminimal in these industries. The
— labor share of grain and meat industry is only 4.36 percent
o

.2 and that of vetrcleum refining is 2.44 percent. Indus+tries
25 such as cocal miring, other industries, governmer*
]

A

>
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enterprise, acd primary indus“rus=s, which have -zla+tively

high labor ccsts compared with other costs aave C=2ila*ivsly -
sigrnificant inflationary 4dimpacts when 1 wag2 hike is
in+recducad. Thz largest inflationacy impac+ comss *“o *he
coal mining industry. A one percant iacrease 1in wages in
the c¢cal mining indus+try results in a 0.9654 percent

increase in rrice levzls. The inflationary impact of a ¢n

W

cercent wage hike is 0.(CC5891 fc¢r primary, 0.005080 for
menufacturing, 0.002361 fcxr ccmmerzcial s3srvice, 0.004495 for

anrvernient entercrise, ard €.006929 for othzar industriss.
The carital-money input includes <he sec-vices of pcth
noney and cacirtal, Any payment for +the sarvice is pacx-t+ of

costs. Paymrent cf ir<erest, cost cf cazpital and land pricss

are exearles ¢f such costs. An increase in thes2 cost

is

n

cassed on *hz user of <+he products. The primary irndus+ry,

which spends arounl f£ifty percent

(e}

€ its value of production

on the carital-amcney service has *he largest

capital-mcney-related price multipliers. This Z<implies that
a one percent increase in the price of capital and mornay
will increase the inflaticn rates for the Korean economy by
1.92 percent. Ccmmercial service, which depends more than
68.32 parcent on capital and money service, has “he second

largest carital-mcney-related multipliers(0.01274), followed

AR
A

by grain and meat(0.009005), wmanufacturing (0.006299), and

>

v

A

Jovernment en*erprise(0.005068) . The industries such as

n' 4
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coal minirg, ccal products, petrcleum products, elzcirici+y,

and other industries, have Tzlatively small
capitel-mcney-related multipliers, a value betweaen C.J00u429
and 0.002636.

The amount of tax on industry 4is part of <+he expernses
which firms pass on thier cutput prices. If mors *taxes are
imocsad on industries, the rate of inflation will rise. The
model computes +he non-tax portion twax <zrela+ed 9oprice
malsid liér instezd of the tax related price multiplier. The
non-tax rela*<d price multiplier shows how much a tax cus
contributes th the fight against inflatiorn. The largest

non-+ax rpcrticn related price multiplisr comes to +*he

marufactu-ing dindustry(-0.04569), followed by primary
irdustry(-0.03889), petroleum products (-0.223890), and
Jgovernment entervrise(-0.02194) . Coal products has +he
least nen-+ax related price aul+iplier(-0.01034).

Electricity and arain & meat are relatively smallar non-tax

-alated price multipliers. The study shows +ha+t a tax hike

'J.

s more inflationary than either a wage hike or a
capital-money price bhike. Although there is industrial
variation, +the tax cut, particularly in manufacturing and
orimary industries, is the most affective way to £fight
inflation while keeping the rate of growth of the mcney
stock constant. Any deficit financing by printing more

money and simultaneous tax cut won't work because the




capital mcnev-related price multipliers are

Y
(3]
Q
o]

(Yol
l.‘
b

n
ot
(1]

primary, manufacturing, and commsrcial service indus<ries.
The model teatatively suggests +hat a tax cut alone could be
the test way +o fight inflation. A wage hike centoibutes
mildly to infla+ion. It is clearly not +the kev factor in
Korean infla<ticn. Taxes and the capital-money pricss are
the key =scurces of inflation ir <the Korz2ar =scoromy in
addition tc “ke rrices of impcrted goods.

The canital-non=y related oprice multipliecs are

T2latively swall for the industrias which a:

[{}]
n
=
o
n
§ o
fu
’ [N
N
W
(@}
[
]

“he qovernment, either by lower irn+eres< ratze loans, oI by

irect suktsidv as in the case c¢f ccal aining, petroleun

(o1

rafinery, 2lectricity, governasent entarcprise, and other
social commercial industries. The rate of grow<h of <he
aoney suo>ply and interest rates c¢u loans are the key factcrs
*o increase =~te service price of capital-money input.

Cne dollar srent on a final demand creazes mcre than ore
dollar ou#put fcr the economy. Such a chain impact 1is
measured Lty the ou%*pu*t multipliers. In genernl, the
industry which has the smallar value added coefficients
ocovides the larcer output mwmultipliars. The manufacturing
industry rrrovides the 1largest output multiplier (0.02768),
follcwed ty coal products(0.02546), alectricity(0.02476),

petrclaum (0.02363), governmert enterprisa(0.02231), and

primary industry@©.01759). Commercial service <industry




LA T LA N ALS . e e I I T a®h TN -b_-.":,‘.' . -.-.-'.' LA A Rl e e A A AN

'};J

:-'

-

jl which has the largest value added ccefficients(0.00909) has
{ the smallest cutcut multiplier.

3

C. SIMULATION ANALYSIS

. Th2 1979 CEBC price hike and the world wide iInfla<%icn,
é vsarticularly in the 0.S., ar2 ccnsidered to be the zain
IE source of the Korean inflation. At least, these impor+
e relat:d ccst-increases fiay a Fivotal role 'in  Korean
e

g inflatioa. To oay high energy and import costs, dindusiry
5 2245 more mcney. A shortage of money will lead the economy |
%: to recessicr and more unerrloyment. To avoid %the appar=zn+
3 cecession, gcvernment iIncreases +*he supply of money which
-,

! fuels the ramraging infla+icn further. Labors deaand highks:s
: wag2s to ca<ch up the cost of 1living. Govarrnaent has no
i; choice but +*c increase zthe ceiling on +he =essential
.ﬁ commcdity prices to allow the industries to recover the cos+
o increases. The vicious circle c¢f inflation struct +he
45 Korean economy hard in 1679 when the OPEC coun%ries raised
- *hier crude rcetrcleum prices three times within less than
»2 seven months.

.E By using the variable input-cutput modsl, the infla+ion
_r and recession ¢a the Korear economy which results from the

OPEC price hike will be simulated.
Consider the following three cases of price hike,

(). Only ¢the petroleum price is hiked with all other

A @A e

enec-qy nrices and govsarnment c¢on+«rol prices

.
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remaining unchancad;

(2. Pzices of 13ll energies arce hiked whils othe:
governmen= contrcl prices vremaiz unchanged. Tha
energies include coal mining, ccal producrts,
petrcleum vrcducts, and electrici<y and gas;

{(3). Prices of all energies and other government
centreclled items are increased.

The inflaticnaryvy impacts or primary, manufac*uring azd
cens+ruc=icn, ccmmercial services, and o+thar Zrdus<riss will
be evaluated for cach of the three casses,

A ten percent increase in price of p2trecleum products
boosts the price of rrimary products by 0.52 percent, <*he
orice of manufacturing and constructiorn by 0.65 percent, the
service price ty 0.1 percent, and othar price by 0.27
r2rcent. The net impact c¢n the perrolieum price hike is very
mild. A fo-ty rercent increase in the petrolsum price only

" results in 2.06 percent price increase in primary price, and
2.59 percent increase ir manufacturing price. Commercial
service <price is up 0.54 percent by the forty percent

pe+trcleum price hike.

Thr OPEC r¢rice hike itself is not that inflaticnary.
The ccncern on OPEC price hike is because of its "snow-ball®
effect. The inflaticnary forces accuamulata as they proceed
to succeeding rounds. It is assumed tha* all energy prices

in Kcrea are ccn+rolled by government.




TABLE V

Sirpulation FResults on Inflation

(1). Price of
vpetroleun
products
is hiked
bv

10%
20%
0%
40%

(2). Prices cf
all ener-
gies are
hiked by

10%
20%
30%
40%

(3). Prices cf
ensgrgy and
gov't con-
+rclled
itens are
hiked Lty

10%

20%

30%
40%

[
]
=
m
L)
]

0.63
1.26
1.90
2.53

1.78
3.54
5.46
7.08

(unit: percent)
¥aauf!g & Ccmmercial Qther
censtruc service industry

0.65 0.14 0.27
1.29 0.27 0.54
1.94 0.41 7.81
2.59 0.54 1.07
1.06 0.27 0.46
2.12 0.55 0.91
3.18 0.82 1.37
4,24 1.09 1.83
2.96 0.85 1.45
5.84 1.69 2.88
9.15 2.57 4.41
11.68 3.38 5.76
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There is a2 simulation of the variable input-outpuz model

‘=

{f' bv raising priczs of all energies which include c¢oal miniag,

5% coal products, e€lectricity and gas, and pstrolaum prcduct.

fi% A ten percent increase in all energy pricss forces the

T c-imary orice up by 0.63 percent; the manufacturing price up

EE\ b7 1.06 percesnt; +the commercial service price up by 0.27

\E% parcent, and cther prices up by 0.46 percznt.

~J A forty rercent increass in all 2nergy prices ornly

Cogic

N rasults in a mild inflatior. Primary price and service

<

js >zices 1incrcease ocly 2.53 Fercant 2and 1.09 pecczns

tj; rasrectively. Marufacturing price incrsased by 4.20¢ percent

f: due tc the forty percent erergy rrice hike. It did nct rise

Ao

‘EE to twenty percent inflaticn which the Korean economy has

\ < .expgrienced for several years. |

‘ﬁi . Tc investicate the "sncw-ball" effect of infla+tiorn, all ;
(. i

%’; energy prices and o*her government controlled prices are

A raised.

Qﬂ A ten psercent increase in all government controlled

fg; orices including energy rrices result in somewhat strong

i;: inflationary impact. The manufacturing price goes up as

'ﬁ? much as 2.96 rercent, follcwed by the primary price, 1.78

?i; percent and cther price, 1.45 percent. The commercial

E;; service rrice was still a minimal iancrease, 0.85 percent. A

E? forty percent ovorice hike could boost the manufacturiag

;*f prices as much as 11,68 percent and <the primary price by

1;3 “
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7.08 rpercent. The ccamercial service and other prices ara

onaly up by 3.38 rercent ard 5.76 tpercen*t respectivelv.

There is an assumption that <here are no changes in
final demand comronents in these simulations. I+ is not
surrrising that Korz2an inflaticn runs ardsund twenty p2srcen<
if all other inflationary sources such as tazes, intares+ on
loans, wage hike, par-icularly <hat of skilled 1labor and
other imacrtirg ccs*ts are added.

fhat are tlhe best ways *o stcp inflaticn? Monetacists
blame the rarcid increase ir meorey =stock 23 the cause of *the
surging inflaticon. Piscalists tlame ¢ths uncentrcllable
outside shcck such as the CPEC price hike 2ad <the iafla<icn
on imvorted goods. An inrcrszas2 in the @wmoney supply :is
freguent acticr <c aveid derressicn and aass umesaplcymenc.

The mcdel sazs the "snow-ball" effact as <*he source of
“he Kcrean intla=ion. ke OPEC price hiksa, impor+ price
hike, or wage hike alcne creazes a nild inflationary
p-essurae. Rasraging inflaticn ccmes as thase costs pass ¢n
other pricaes.

A lack of ccmpetitior among suppliers suggest that the
firms could charge virtually any prices for their products.
These outside shocks rrovide Jjustification for price
increases. Th2 price increase is usually Jone by a
negotiaticn tetween governmeat and the indust:oies, It

aorears that gqovernment accepts the inflated industry ccst

ué

Y
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data which worssns the ‘"snow-ball" effac:. Ancther aspect
cf Kcrean inflation is an unpredictable increase ir mcaey
stcck wnich makes the price ¢f mcney =2xpansive. The high
cost of holding money makes speculative inves*ment mcre
attractive, which in turn accelera<es th2 prics of money and
inflation.

Tke rresent model prcvides a tocl by which governmer+
can minimize the "snow-ball" effect on Korean inflaticn.

Next, <+he grcwth imract of *h2 supply shock will he
discusseqd. Tte variable in input-output model [Ref. 10] is
simulated to see how much recession is expected to come when
each ¢f the three cases is implemented into *he model. The
distinguishirg <feature cf <the present ' model is its
carability to allov the optimizing behavior of firms. PFirms
substizute less expensive inputs for expensive Snes. Given
final demard, the industry which producas expensive products
slcws down its growth because of “he shrunken demard by
other industries. Pacirg the input cost increass, firms
ootimize their industrial mix so as to minimize their ccst.
In “his prccess, the industrial structure and the techrical
coefficients change. The conventional input-output fails to
incorporate such cptimizing behavior of firms.

Consider the follcwing three cases:

(1. Only retroleum prices are hiked.

(2). All energy prices are hiked.

(3. All gcvernment cotrolled prices are hiked.

47
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.
5: When *he ¢trice ¢f petroleum prcduct is hiked by a +en
FV r2rcent, ths demand for retroleux products drops 223 tha=
.j; for cther ensrgiss goes ur. The pstroleum demand is dowrn by
‘gs as much as 17.5 rercert. Electricity and gas demand gces up
. by 0.332 vercent,. The petrolesum prics hike forces industry
;; and consumer *c kuy amore coal and coal pooducts. Their
?3 demands are up by 0.184 percent and 0.094% percent*. As
N
j' sxvec*ted, overall indus*tries slcw Jowa their growth rates.
WE Marufacturing industry ceduces its output by 0.741 psrcent.
Ez The grewth rate of primary industzy and <tha+t of ths
:J conmmercial service industry are down by 0.492 percent and
S; 0.069 percent resvectively.
E% A drastic increase in petroleum price, 1let say a thir+y
{ osercen- increase, forces firms t¢ switch %o other sourcses cf
;g ’ anergy. In this case, +he electricity demand is up by as
i} auch as 1.005 vercent, followed by coal mining, 0.561
B percent, and coal products, 0.285 percen+. These energy
2; demands are tle net effect of more demand by substituticn
Zg and less demand Ly recessicns. The thirty percent price
’: hike hurts the manufacturing and construction iadustry mos*.
23 Its growth rate is down by 2.203 percent. The primary
%} industry and ccommercial service slcw down their growth by
fj 1.408 percent and 0.077 percent respectively.
vfé The ini+ial effect cf any drastic increase in the
;ﬁ ] patrclaum price is rather mild both on inflation ard
b 49
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recession. Tc investicate +the “snow~ball" =2ffzc¢ct on

r2cession, the model ty ircreasing pricas of all ersrgies is

(& )
-t
O
=]

simulazed. Thera are c¢lear signs of substitiazicrn
energies to ncr-energy ingputs.

A ten percent increase in price of all energies reduces
damand for «ccal minizng by 14.19 perceat, desmané <£for ccal
prodects by 11.99 percent, demand for petrclzum products by
16.85 percen=, and demand for- electricity by 15.33 percernt.

Industriz2s purchase more products and sectvice provided by

non-energy government enterprise., I-s grcwtih has increased
bs 0.348 rercent after the ten cgpercent prics hike. The
grain and meat industcy is also s+imulatsd by <+<he ereczgy

sub

n

titutien. 1I<s demand grows by 0.307 percent:.

The growz=h rates of orimary, manufacturing, and service -
industri2s slcw down., The primary industry is down by 0.195
cercent, manufacturing down by 1.178 percsnt, and ccrrercial
service down by 0.048 percent. A thirty peczcent price hike
of all energy prices reduce the grecwth rate of primary by
0.443 percent, that of manufacturing by 3.476 percszt, end
tha*t c¢f commercial service by 0.122 percent. The primary
induetry ies mcre stimula*ed when prices of all energiaess are
hiked than when only price of petroleum product is hiked. A
thirty percen* price hike in petrcleum product alone hampers
the gqrowth of primary industry by 1.408 percaant whereas a
“hirty percent cf price tike in all energies <reduces the

grcwth of primary industry c¢nly by 0.443 percent.
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An increase in the grcwth rate ¢n primary industry fronm

~1.408 =0 =-0.44323 indicates a <clear sign of substitu<-icn
between energy and primary input. As an illus*tr-ation of
such subs*ituticn, it @may be ccnsid=srad +the case whecoz
industries buy mcr2 animal-fish o0il, vege<table fuel such as
alcohel, c¢r mettane frcm animal waste, iastead of buying
conventional ercsrgies which are now tco expensive. Aiso
there is mcre demard fcr the rproducts and sec-vices by
non-enargy government enterprises. 4ha< would happen +=c
K>-ean eccnceny if all energy pricss aad goveraman<
contrcllad prices go up? When enercgy ccn:trolled prices go
us, *he inzdustriss and housahclds <consums morz primary
products and commercial sezvices. The modzl predicts that a
“en percant lncrease in price of all energiszs and goveramens
contzolled items could stimula*e the primary indus+ry by
2.30 percent, and the cosmercial sarvice iadustry by 0.378
pe rcent. However, the manufacturing indust: wculd slow
down as much as =-2.215. A +hir+y percen* increase in all
qovernment ccn+relled iteas including energies could
stimulate the primary industry as much as 7.49 percent arnd
the commeczcial service industry by 1.342 percent, The
sanufacturing industry would be down by 6.337 percent. all
anergy demands are down scmewhere between 29.47 percent to

34.36 percent when all cortrolled prices are hiked by thirty

Percent.
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V. CONCLOSICN

Grow+h, inflation, and e2nergy are “he crucial issues
which the Korean =sconcmy faces <«oday. A variatile

inocut-ou=put model was erployed as a tool for such an

w

investigatica. The model respcnds <o *hs indus=<ry's effczIis
+o substitute less expensive inputs for expensive ones.
Industries are very seansitive to the cost charge.

The supply shock such as +he OPEC price hikz, wags hiks,
or impor+ -ice hike has a rather mild initial Ziapact on
inflation and gzowth. The aggravating +hing is <the
"snow-ball" sffect. To ginimize <the "snow-ball" =effect,

goverrmernt should promote the competition among suppliers

and minimize tte cost of hclding mcney so taat the price of

money is cheaper. Tax arnd price cf mor2y have rather large

LY
g

- '
3 orice mul+ipliers.

'«.::4

:f Efficiepcy through competition and reduction of price cf
\ Ll

money *hrough s*able expectatior are the loag-rua solution

:H: for stagflation. The stakle expectation may be formulated
o5
0 bv the steady growth of money and competition will be

promcted by raducing wunessential government controls,

2l 17

raqulations, and subsidy. Howe ver, the short-run solution

A=A

for the stagflaticn 1is tc sinimize the ntsnow-ball" effect.
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: The rpresent model provides an insight *0o <+he shoz-+-run

'h
( solution, A
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