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cne-third of the coefficient of VML, since VNA has been about three times

as large as VM over the sample period. Equation (12.2) also includes a banking

sector interest rate variable for reasoms peculiar to the Korean monetary sys-
: tem,

Deposit and loan rates have been fixed by fiat and have been rather in-
flexible over the sample period, During 1957<64 the bank rates were well be-
low the unorganized money market rates, and as a consequence the banks at-
tracted very little savings and could not play an important role in financing
capital formation. Korean monetary authorities state that the demand fot
loanable funds always was well in excess of supply during this period so various
forms of non-price rationing were used to allocate loans,

Late in 1965 the top bank deposit rates were raised to 30% per year, and
the top loan rates to 26%. The results were dramatic: savings deposits-have
been increasing by about 100% per year since then, and the volume of bank
loans to industry has risen correspondingly., Thus in this context the interest
rate variable signifies availability of savings for investment, and not sur=-
prisingly it is statistically significant in all formulations.

Various specifications of the accelerator hypothesis were estimated and
some are shown in Table 11-4, page . Equation (12.2) was selected for fore-
casting. It approximated reasonably well an uneven pattern of investment, as
ghown in Table 12-A Zfollowing: .
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TABLB .11-A

FUNCTIONS ¥OR FIXED INVESTMENT IH MINING AND HANUPACTURING
. (11 ORSERVATIONS: 1957-67

Capit ) Value Added 2/ Non-Agt!t}ultunl lu:ez,u: 3 s:ui-:icl;/
; !! King { Manufacturing>’ GNP, Serial Coxx,

Rate~ Constant
-Bquation XM I'ML avy AVHL L VRAL AVHAL
12,18/ -0.375 0.471 2.353 11,373 .97 9.91 neg.
2.68) - (2.22) (6.61)
12.2 -0.563 0.281 2.599 -46,963 982 8.36 neg.
: (3.56) (3.12) (10.42) (3.81)
12.3 -0.164 _ 0,138 3.009 ~11.847 .950 13,79 neg.
(0.57) ) . (0.36) ) (%.35) (2.18)
12,6 -0.103 0,021 2,963 «13.673 949 13.91 neg.
(0.22) (0.09) (2.35) {0.38) . .
12.5 0,744 0.939 0,961 4.576 913 18.24 none
(2.96) (2.78) (2.36) (0.69)
12.6 . ~0.468 0,523 0,907 -12.422 .829 25.5% noaa
(1.01) (0.80)  (1,33) (1.48)
. 12.7 -0.,075 0.40L . 2.436 -7.500 a7 10.46 nag.
CL77) (1.93) (6.74) (2.78)
12.8 . -0.069 : 0.431L
(1.32) (1.93) 2.503 -8.447 .967 11,25 neg.
(5.10) (3.07)
12.9 -0,078 0.004 2.831 8,972 936 12.93 neg.
(1.32)  (0.02) (7.26) (2.15)
12.10 -0,105 0,114 2.722 -6.,668 .969 10.85 neg.
(2.25) (1.72) (8.63) (2.22)
12.11 0.102 0.126 2,895 " -8.895 .962 12,08 neg.
(1.65) (1.51) (5.93) (2.57)
12,12 0.20L ' 0.236 -5,850 .686 34.61 neg.
(2.07) (1.12) (0.61)
Capital stock in mining and manufacturing (L is for one year lag),

1/

ZI Value added in mining and manufacturing (L is fox ona year lag).

3/ Hom-sgedcultural GNP (L is for one year lag).

E[ Highest bank savings deposit rate (as an index of all bank saviugs deposit vates).
/ Standard error of estimate, divided by wean value of depandent varisble (%).

/ T-vatio is in paxenthesle below coafficlent,

s
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TABLE 12-A
i B

ACTUAL AND COMPUTED VALUES OF INVESTMENT IN MINING AND

HANUFACTURING, BQUATTON (12.2)

Actual Computed
20.6 19.7
18.2 18.8
13.6 12.7
16.2 13.0
14.2 18.1
18.5 19.9
25.5 24.1
23,3 25.4
32.0 30.9
63.7 64.0
55.8 55.1




A.6.3 Social Overhead Investment Functious

Accelerator type functious provide a somewhat better explanation of in-
vestmeat in this scctor than does a simple ineems relation, Two years' lagged
capital stock and incoma performed better than current and one year lagged
variables, a reflection of the long gestation lag in this scctor, Goverament
savings proved to be significant, as expected, but with a one-year lag. Some
sample equarions are set out in Table 12-A., Equaction 13.1 was selected for
forecasting.

A.6.4 Service Sector Investment Functions

In this sector the accelerator does not provide a substantial improvemant
over simple relations to incoms. The change in service sector incoms, currenc
and lagged, is not a significant variable and scrvice sector capital srock is
significant only in combination with total non-agricultural income. (This may
be a veflection of the difficulty of obtaining accurate measuresents of income
in sexvices.)

The bank interest rate is not :anm:taut fat axpllining f].u:b\u.tiou in
service income ainca most capitsl £ ion is £ ugh the unorganized
money market, Howevex, there 1s some evidance thnt the influance of the interest
rate is negative when it upautu, in contrast to tha pou'.:tva influence on
mining and mamufacturing capital £ ion, This h put forth
by monetary authorities in Korea vho feel that the 1965 bmk intexent rate ia=
crease set off a substantial reallocation of savings away from the unorganized
money markat and into banks. This csused a scarcity of.funds on the unorganized
markat which is the primary source of lcamable funds for the service sector.

A.6.5 Inventory Investment Functiona

Inventories in Korea consist primarily of agricultural products (mostly
grains). Due to the influence of weather on agriculture, by far the laxgest
part of inventory fluctuations iz attributable to fluctuations in agricultural
output.

A ralatively simple formulation of inventory behavior provided an explana-
tion of 88% of the obsarved movements in inventorias:

(15.1) II = -9.548 + 0.301AVA + 1,207 MPG
(3.08) (4.38) (6.27)

-2
(R = .,878,  scrial corr.: Nous)
where II 4s inventory invastment and IMPG denotes imporrs of grains, This

function capturad very well the many turaing points in the inventory series,
The rather high percentage (30%) of agricultural production going into invantories
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TABLE _12-A
SOCIAL OVERHEAD INVESTMENT FUNCTIORS

Capital Stock

17 2/ Gavurumsyt value-Added 27 Non=Agricultural
Equation— Social Overhead— Savings~ social Qvarhead™ GRE GNP Constant Statistics
KOLL VOLYL. GSL GS1L CSL+ VoL v VNA R BYC Seriml Corr.
GSLL
13.1 - -0.747 5.562 1,184 -48,536 944 16.69 nage
(3.89) (4.,61) (3.36 (6.30)
13.2 -0.592 6.351 . ~0.370 ~38.035 .863 25.87 none
] (2.05) (3.35) (0.78) (3.45)
13.3 -0.880 5.770 0.734 ~51.342 .920 19.91 neg. !
(3.50) (4.11) (2.42) (5.14)
13.5 -0,803 0,503 4.839 -39.387 904 21.82 none
] (3.02) e . (.59 ' (6.30) -
13.5 =0.651 Q.724 5,455 . -35.823 .903 21.97 . none
(2.55) (1.42) (3.0%) i (4.38)
13.6 i 0,180 -43,123 .885 23.87 none
. (8.83) (4.90)
13.7 : 0.133 -60,582 .823 29.60 none
(6.90) . (4.42)

1/ T-ratios axe in parentheses below tha coefficients.
2/ 1L, LL dacote lags of one and two years reapectively.




Equation

SERVICE SECTOR THENT (N
(11 OBSERVATIONS: 1957~67

TABLE 13-A

cngiul—‘-’ 2 Value Added Hom-Agricultural ﬂy GNP, !nto;g::ﬂ, Congtant Stavdstics
XS KSL Vs VSL VRA YNAL R* Src Serial Corr

14.1 -0.035 0.132 0.486 -15.903 .936 10.78 neg.
(1.40) (1.29) (1.5%)

14.2 ~0,009 0.278 -0,032 -35.638 968 7.64 nag,
- (0.32) (2.42) (0.10) (4.98)

1.3 .0.115 0.199 -0.315 -9.880 .988 462 neg.
(2.14) (5.32) (1.47) (2.49)

14.4 0.017 0,204 0.617 -31,671 2933 11.01 neg.
(0.14) {1.26) (1.64) (3,19)

4.5 -0.007 0.272 ~35,070 2972 7.15 nag.
(0.11) (3.02) (8.73)

14.6 -0.086 0.164 -9,759 .987 5.49 nog.
(1.60) (5.28) (2.30)

14.7 0,121 0.145 -16.900 .983 5.55 nag.
(8.62) (0.61) (6.33)

14.8 0.079 .0.168 -25.582 .938 10.63 ’ neg.
(3.80) (0.37) (3.25)

14.9 0.262 -34.8% 4913 6.75 neg.
(19.73) (10.08)

14,10 0.115 -15.874 .984 5.36 neg.

, (24.98) _(7.96) _
1/ 1L atands for one year lag. .

2/ capital stock in services.
3/ Value sddad in sarvices.

4/ Banking sector intereat rate, as xapresented by the highest annual savings deposit rate.




4

ig explained by the faet that national ts 4 tories are ma.
at the end of the calendar year, caly threc months after the rice harvest,
There could also be a statistical compensation for the low negative conatmnt
tern.

Addicion of a variable denoting change in mining and manufacturing ocuts
put was aot fruitful, for, although the goodness=of~fit was impraved, this
variable'as coefficient took a negative sign, as shown below:

(16.2) II = -6.625 + 0.233AVA) + 1,635 INPG - 0,354 (AVM)
(2.42)  (2.97) (6.86) (2.42)

R = .508 oW o= 1.30

4,7.0 JImport Punctions

The marginal import rate in Korea was f£airly high in the 1957+67 perfod =
32% of GNP, but the pattern of growth was uneven. Through 1965 thers was an
irregular upward trend marked by absolute daclines in imports in four years,
1958, 1959, 1961, and 1964. In 1966 and 1967, the dollar value of imporcts
jumped 59% and 37%, and ic¢ appears that the 1968 increase will be abouc
35% - 40%.

Total imports are broadly related to GNP and samewhat more clogely re-
lated to non-agricultural GNP over this perfcd. The ratio of the axchangs
rate to the price index alsc Ls a signiffcant variable, However, the regressions
of total imports on these viriables are not very accurate: the standard
error of estimste is $80 willion to $100 million (out of an average import
level of about §450 miilfon).

The explaoation of import behaviar iz improved substantiazlly by dis-
aggregacion into major commodity groups. Some experimentation was conducted
prior to settling on four categories: capital goods, grain, fuels, and all
others., The latter category is predeminantly raw materials and semi-manufactured
commodicies for use {n {ndustry. SITC codes for the categories and the im=
port time series are listed in an appendix,

A.7.1 Capital Goods Iwports

This category accounted for a large part of the 1966-67 jump in importa
and it quitq clearly is related to non-agriculcural fixed capical formation,
The exchange rate plays a less important but significant role. The following
aquation was usaed:

(16.1) TMPK = ~2.465 + 0.433 (IFT=IFA) = 0.062 XVR
(0.35)  (10.82) (1.85)

2
R = 0,927, TBC = 23,61, Serial corr.: negative.
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IFT =~ total Eixed investment
IFA = agricultural f£ixed investment

XVR = ratio of official exchange rate to ba GNP price index (GNP deflator
index)

IMPX = imports of capital goods

The coefficient value of 0.433 {s in line with cross-sectionsl estimates of
the share of imported capital goods in non-sgricultural capital formation.

4.7.2 Imports of Fuels

Until Xoras's £irst oil rcfinery commenced operation in 1964, fuel imports
had been petroleum produccs and a little anthracite coal. Since then crude
petroleum hzs accounted for an increasingly large share of fual {mports. Both
bafore and aftar the oil refinery complotion, income lavels and the quantity
of d tic coal produced were important determinants of fuel imports. Cosl
production is relevant not enly because thare have been some coal imports but
alao becausnae there has been some scope for coal-oil substitution in industrial
and office heating and in production of glectric power. The equations, which
are estimated in 1965 prices, indicate that domestic coal was underpriced by
about 20%-30% in 1965, relative to imported fuels. In 1967 the price of coal
was increased by about 25%, .

The exchange rata 16 not significant in fuel importa, which confims
the genaral belief that demand for fuel tends to be prica-inelastic.

The fuel import equacions arc as follows:

(17.1) IMPP = -1.932 + 0.053 VNA ~ 1.188 COAL
(1.17) (6.58) (4.98)

R = .847, SEC = 11.07, D@ = 2.19; 10 obsevvations, 1958+67.

(17.2) IMPP = 1.697 + 0.057 VNA - 1,367 COAL
(0,30) (6.37) (5.48)

-2
B « 800, SPC = 12.33, DW = 1.96; 11 obaervations, 1957-67.

(17.3) IMPP = -6,587 + 0.203 VNA - 4.308 COAL - 3,980 XVR
(0,55) (4.74) (2.76) €0.33)

R = 0.754, SPC = 14.45, DW = 1.86; 11 observations
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IMPP = Imports of fuels

VNA =~ Nom-agriculcural GNP

COAL = Domestic coal production {(10Q0 woa)

XVR = Ratio of official exchange rate to GNP price index

S’ = Srandard error of estimates, divided by mean values of depsndent
variable

o = Durbin-Ratson statiseic

A.7.,3 Imports af Grains

Grain imports are less suscaptible than other imports to statistical
analysis, being laxgely dependent on US PL 480 policiea. Kowaver, there iz
an approximate relation between the arrival of imported grains and consumption
needs, as measured by domestic consumption and domestic production levals.
The following equation was derived from the 1958-67 daza:

(18.1) PG = 11,620 + 0,201 CP - 0.433\VA,
(0.87) (2,77 (243%)

-2
):3 = 0.466, SEC = 36.23, DW = 2.30,

where IMEG = imports of grains,
CP = private consumption
AVA = change in agricultural production.

Because of lags in PL 480 arrivals and the effects of commsrcial grain
imports, the aceralation batween total grain imports and the won value of
FL 480 contributions in the Korean balance of paywents is rather low, 0.397.
The otandard error of estimate iu equation (18.1) is 4,3 million woa, more
than ona~third of the average valua of grain imports bur less than 41 of the
average value of total imports.

Atteupts to find a consistent explanation for non-grain food imports
were unsuccessful, probably becausc the structure of imports changed con-
siderably during the period. 1In the earlier years of the sample period food
imports consiated of velief goodw; in the later years, however, fmports have
inczeasingly tended to be lusury £ood {tems., In recent years, non-grain
foods have comprised less than 2% of total imports, so in the estimated equa-
tions they are grouped with the raw material imports and sewi-manufactured
imports in the category "other imports'.
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A.2.4 Functions of Other Imports

As noted, this category compriges mostly raw materials and semi-manue
factured goods for use in {ndustry; thercfore, it is most directly related to
non=-agricultural production, Demand for these commodities is more price-
elastic than the demand for imported fuels, as 1s evident in the equation
in Table 14-A on the next page. As indicated, slight differences in the defi-
nition of "other imports' do not affect the basic relationship., When varia-
ble ctotal exports are included as a fastor in place of nou-agricultural GNP,
the equation changes very little, This would be cxpected from the observed
closc relationship between export growth and non-agricultural income gyowth,
When total GNP is used in place of non-agricultural GNP, the statistical
orrors increase.

The dependence of production on imported goods ig rather high - the ratio
of income to i{mported inputs is about 29%. Thia is a reflection of the lack
of industrial natural resources in Korea; it confirms the view that Xorea's
road to higher income lies through trade; that ia, through the role of entre-

pot nation, (See Tabla 14«4 following.)

A,8 Exchange Rate Determination

During the period 1957-67, tha a go annual h rate moved by
20% to 100% on four separate occasions, and by ahout 2¥% on ona occasion. A
fixed exchange rate system was formally im effect until April, 1964, when a
nominally floating rate was adopted, Explaining these changes causally is
facilirated {f a digtinction is made between short-run and long-run equi-
librium, and the analysis focuses on the short-run equilibrium, The larter
long-run cquilibricm is defined as the rate which would exist withour net
capital inflows 2nd transfer payments - the A pporced” rate. Tha short-
run equilibrium rate is determined in each period by the demand for and
supply of foreign hange, without regard to the origin of those demandg
and supplies, In view of the continuous prasence of substantial capital in-
flows and transfer payments during the period studied, the shorz~run concept
of rate aquilibrium is adopted,

The relation between imports and the exchange ratg may be specified in
either simultaneous or recursive form., The choice depends on the length of
the unit time period and the length of lags in.the adjusctment process. Both
fornulations were tested on the Xorean data, and the Tecuraive version was
found to be a much better explanation of observed behavior. This finding
corroborates the judgment of many "Koreaniats" that movemsnts in the rate
genexally occur only after significant disoquilibrium has persisted for at
least a year.

In simultaneous form, the rate may be expressed ia the standard fashiom
as an equilibriuvm price:

(DD =a + by, +.ec wbiTn + & XR 3 FXA
(2) S = @a +buZit -e- thanZn ¢ XR ¥ FT

(3)p=S

210



https://ohart.-r1.U1

TABLE 14-A

EQUATIONS ¥OR OTHER IMPORTS
(10 OBSERVATIONS, 1958-67)
J Dapendnni Non-Ageicultural Ratio of Bachange 2 Stu&tlel!/
gguat_gog.l Variable! CNP Rate to GNP Congtant R 8PC Serisl cory,
19.1 | IMPOL 0,287 -0.122 ~12,416 -887 12,69 negativa
(8.14) (1.56) (0.75) .
19.2 IHPO2 a.281 -0,134 ~22,678 +881 15.49 nona
{7.94) (1.71) (1.37)
19.3- 1HFO3 0.286 ~0.147 -19.286 .873 15.56 - none
7.71) (1.77) ¢1.11)
19.4 1HROG ’ 0.292 -0.133 i =9.0%6 .882 12.69 negative
(7.99) (1,65) €0.53)
1/ T-ratioa are given In paranthesis below the coefficlents.
2/ 1MPOL = IMP0Z plus fextilizer imports,
IMPO2 = Imparts of services and all commodities except grains, non-grain foods, fortilizer, capital goods, and fuela,
THRO3 = IHPO2 plus non-grain food importa.
w 1HPQ plus fertilizer and non-grain food imports.
3/ s8pc- = Standaxd error of estimate divided by mean value of the dependent variable (%)
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where

e 5.2,
SHZN

S 5=

D, s = demand for, supply of foreign exchange 4
(t, 5‘m‘(, - ~$m’{n) reprasents those factors determining demand for imports )
FXA = net foreign exchange accumulatjon (+) or decumulation (-) 3

(41 ',\mZa -whh‘l.) represents thase _factors determining sales of exports.
FT = net foreign capital inflows plus transfer payments from abroad;

XR = exchange rate, won per dollar.
These equations yleld
(4) @B = (543,_5‘15 Yar ¥ ?T*“j_'k,i‘{j -a,- FXA)/(;;-C‘)
Assuming downward sloping demand curves and upward sloping supply curves,
(1<0 and &y >0 , 80 (e2 - ¢1)>0. If exports are exogenous in the model, (4)
’ becomes
GH MR = (EXP +FT-2hyY; ~a,- an)/cl*
cy* = -c}>0, and EXP = total exports.
. In recursive form, the system may be written as follows:
ym=a’ +b's 4 e p-!
st EgZy +FT7- TG - Fxa”!
(6) I =2, + ThyYs *CXR
(7) EXP = 4, ¥ ZL‘-J'ZS te XR
(8) FT = FT
(9) FXa = EXP + FT - IMP

_IJ With slight modifications in the structure, ¥R can be replaced by the ratio
of the exchange rate to the domestic price index.
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where the superscript indicates z ome yearblag. (In forecasting, the equa-
tions are solved in the order given.) .

Equation (5) may be estimated as 1s - with the determinants of exports:
and imports as the arguments - or the Import and export variables themselves
may be used as arguments.

Variations on equations (4), (4"), and (5) were estimated from the 1957-
67 data, Equations (4) and (4") were rejected: in all cases the importing=
determining variables took the wrong eign., (See Table 18-A on the follgwing
page.) This is no doubt due to the common tendency for importers to stockpile
in anticipation of devaluation -~ which in turn makes devaluation more likely,
Such a hypothesis on importing behavior can be expressed easily by adding
expectational variable to (6), and letting that variable be dependent on cur-
rent and lagged balance of payments variables, 1In particular, if expectations
depend on the rate of foreign exchange accumulation, then

€) 1 = o, + LbyYj +eXR £ d,Fxa”
vhere d; has a negative sign, Then

(5) m=£ @Y, gxa-2, 2471, pr-l, Yj'l)

whore the coefficlents of FXA™! and FXA-2 are negative, These equations
describe the data fairly well and with correct sigus. (See Table 15-A.)




. ‘ ' TABLE 15-4

| EXCHANGE RATE EQUATIONS
Equations Statistics
2 . Serial
R SPC Cozrx.
1. Equations of Type (S)ll
(20.1) 39.534 + 256.119 VPIL .918 18.0% neg.
(1.77) {3.44)
-1.623 4+ 1.033 IMPL
(1.60) (0.91)
(20.2) ~39.749 + 227.600 VPIL - 0,701 P*  .919 17.9% neg.
(0.50) (2.31) (2.63)
{ (0.96)
(20,.3) 29,631 + 289,153 VPIL ~ 0,771 F* 914 14.7% neg.
(1.286) (5.47) (2.77)
+0.287 IET
{0.67)

II. Equations of Type (5")

. (20.8) -30.562 + 265,368 VPI © 0 .935 14,8% neg.
(1.61)  (11,26)
473y AL+ Tks)

(20.9) -27.303 + 260,975 VIP 4929 15.5% neg.,
(1.30)  (10.32)
=90,139 FXA*
{1.02)
1/ vwer GNP price index

MP total imports of goods and sexvices

P net foreign capital inflow plus transfer payments
FXA = foreign exchange gecunmulation

L,LL denote lags of one and two years
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APPENDIX B

STOCHASTIC EQUATYONS IN THR FORECASTING MODEL .

B.l Production Functions

Agricultyre
VA =<368.379 + 0.293 LAND + 12.3620

(20.98) (35.76) {11.73)

R% = 0.994 SFC = 1.06

Mining and ggufactu;ing:
Vi = 3.370 1 0-268 yo 0-648
(2.09 (0.91) (2.51)

22 = 0.99

Social Overhead
Vo = 0.436 xo 0-839

(4.51) (22.90)

B2 = 0,981

Services
Vs = 132.106 + 0.764 (VM + VO +NFI)
38.58) (38.85

R = 0.993 SPC = 1.64

Net Factor Income from Abroad
NI = 4,591 + 0.405 (BGSV -+ EMSC) .

(11.21) (15.37)

%2 = 0.959 SPC = 10.79
-B.2 Consumption Functions

Private Consumption - -
CP = 111.183 + 0,379 /(V-TAXIM) + (VL - TAXIML)/

(9.27) {41.44)
-2 —
R =0.995 SPEC = 1.18
Govermment Non-Defense Consumption
CeC = 18.481 + 0.059 ¥NA
(8.36) (11.30)

-2 —_—
R = 0,920 SPC = 4.98




.‘ . .B.3 Investment Functions

Agriculture
] IFA = « 12,100 = 0.092KAL + 0.050 (VAL + VALL)

(0.76)  (0.45) (1.25)
+ 0,127 (68 + GSL)
(1.34)

E2= 0.847 SFC = 21.49

Mining and Manufacturing

IPM = - 12,422 + 0.907VML + 0.523 VML
(1.48) (1.33) (0.80)

- 0.468 K!l
(1.01)

&%= 0.829 BSFC = 25.55

Social Overhead
(a) IF0 =-60,582 + 0.133V
(4.62) (6.90)

§2 - 0,823 STC = 29.60

(b) IFO = - 48,536 + $.562 VOLL - 0.747 ROLL + 1.184 GSL
. (6.30)  (4.61) (3.89) (3.36)
7= 0,944 B5PC = 16.69
Services
IFS = - 15.874 + 0.115
(7.96)  (24.98)
=2 —_—
B = 0.984 SPC = 5.36
Inventories

I1 = - 9.548 + 0.301 VA + 1.207 IMPG
€3.08) (4.36) (6.27)

iz = 0,878
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B.4 Import Functions
Capital Goods

IMPK = ~ 2.465 + 0,433 (IFT-IFA) = 0.062 x XVR
{0.35) (10.82) (1.65)

72 = 0.927 S9C = 23.61

IMPP = . 1,932 + 0,053 VNA - 1,188 COAL
(1.17) (6.58) 4.98)

x‘z = 0.847 SPC = 12.33

Grains

IMPG = 11,620 * 0.201CP = 0.433 VA
(0.87) (2.77) (2.34)

RZ = 0.464 SPC = 36.23

Othex Goods & Setvices*
I = - 9,036 + 0,292 YNA ~ 0.133 XVR

(0.53) (7.99) (1.65)

R? = 0.882  SPC - 12.69

B.5 Government Revenues : .

Customs Duties
CUSTOM = 2.871 4+ 0.089 IMPO4
(2.41) (6.91)

£ = 0.824 §FC - 12.03

Interpal Taxes and Monopoly Profits
TAXIM = 19.947 + 0,067 (ADMIN1) (VNA)

(12,55) (24.17)

-~

52 « 0,983 3BC = 4.68

Nontax Revenues
NONTAX = 2.455 + 0.013 (ADMIN1) (V)
€0.94) (4.76)

B.6 Exchange Rate
XR = 39,534 + 256,119 VPIL - 1.623F* + 1.033 IMPL

(1.77)  (3.44) (1.60)  (0.91)
2 = 0.918 SPC - 18.0

* Including non-*grain foods, but mostly raw materials and semiemanufactureds.
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APPENDIX C
SCURCES AND METHODS FOR COMPILING DATA

"Ce1 National Accounnts

The natignal accounts data and GNP by sector of origin are taken from
the official Korean national accounts in 1965 prices. Dollar values are che
tained uniformly by conversion with an exchange rate of 264 won ko the dollar.
See, for example, Economic Planning Board, Ecomomic Statistics Yearbook, 1968,
Tables 7 and 8, Investment by sector is taken from the same set of accounts;
op. cit,, Table 12,

C.2 Imports and Exports

Total imports, c.i.f., are tsken from official Korean trade and balance
of payments data, Constant price won values and dollar values are equivalent
at an exchange rate of 264 won to the dollar, Commodity imports by SITC cate~
gory (IMPFK, IMPP, IMPG, IMPF in the tables below) are taken from dollar customs
clearance data compiled by the Korean Ministry of Finance., See Bank of Korea,
Korea Statistical Yearbook, 1967, Table 212; Economic Planning Board, Economic
Statistics Yearbook, 1968, Table 158, Sexvice imports implicit in the category
other imports" are derived from the diffevence between total imports, ¢.i.f.,
and the sum of commodity imports. In compiling imports by category, the im-
ports listed as "unclaseifiable" in the Korean statistics were distributed
proportionately over all categories. (This procedure improved the statistical
fit of the ipdividual import equations.)

€.3 Iransfer Payments and Capital Inflows

Total transfer payments, and government and private transfer payments
are taken from official Korean balance of payments statistics. 8ee Bank of
Rorea, EBconomic Statistics Yearbook, 1968, Table 141; Economic Planning Board,

Korea Statistical Yearbook, 1962, Table 221; and earlier issues of both publi-
cations, In these statistics, PL 480 Title II receipts are classified as pri-

vate transfer payments, and Title I receipts are government transfer payments.
In AID’s accounting, both items are considered to be govermment transfer pay-
ments. Korean government and USAID estimates of the timing of commodity ar-
rivals and counterpart fund deposits differ slightly, so there are slight dif-
ferences in their estimates of annual transfer payments in the balance of pay~
ments, For the sake of historical continuity, the Korean government estimates
bave been adopted. Estimates of Japanese government transfer payments are taken
from the PY 1970 Program Memorandum prepared by the AID Mission in Korea
(Appendix B, Table z;. Tatal foreign capital inflows correspond to the trade gap
plus foreign exchange accumulation minus transfer payments. Specificelly, in
the Korean accounts, net foreign capital jnflows may be calculated by summing
the following items: (1) on the capital and monetary gold account: (a) net
private capital, (b) net local government capital, (c) net central government
capital, (d) net open account position of the central bank, and (e) net posi-~
tion on other accounts of the cemtral bank; (2} net errors and omissions in

the balance of payments, :

C.4 Foreign Bxchange Accumulation

Corresponding to the operating definition of capital inflows, foreign
exchange accumulation 18 defined to be the sum of the following items on the

218



https://balaa.ce
https://Hiss:l.on

capital and monetary gold account: (a) net position with the IMF, (b) net
Foreign assets, (c) net monetary gold account, (d) net position with ocher

Jpnetary institutions.

L.3 Capital Inflows by Type

Total foreign capital inflows are taken from official Korean balance of
payments data, as noted above, but published Korean statistics do not include
capital account details. The breakdown into direct, private long=-term, and
government long-term are taken from the FY 1970 Program Memorandum prepared
by the A.I.D. Mission in Korea ( FY 70 PM, Annex B, Table 3). The short-
term inflow data in the PM's are rough estimates, so for this study the
shorteterm inflows were taken as residuals: the difference between total
capital inflows, from the balance of payments data, and other types of in=
flows, from the PM. The estimates of arrivals of U.S. and Japanese Government
long-term capital are taken from Appendix C of the FY 1970 7

C.6 Government Budget

Compiling a caonsistent set of budget variables in constant prices for
central plug local governments required reconciling curreat price revenue and
expenditure data with national accounts control totals on government consump-
tion and savings. Budget data correspond to the "General Account" in Korean
statistics, which includes local goveraments but excludes .government corpora-
tiong. The latter are included in data on the private sector, Total govern=
ment consumption in 1965 constant won is taken from the national accounts
tables, Govermment savings aye taken in current prices from lines 16 and 17 .
in fhe national accounts table titled “General Government Raevenues and
Expenditures' (Bank of Korea, Korea Statistical Yearbook, 1967, Table 49;
Economic Planning Board, Economic Statistics Yearhook, Table 15 ) These figures
include depreciation allowances., This estimate of aavings does not correspond
to the definition of 'government capital formation" used by Adelman~Kim,
which includes transfers to the private sector. The latter corresponds to
“gross goveroment loans and investment” in the Korean statistics. Conversioa
to constant 1965 prices was carried out by deflating with the fixed investment
deflator implicit in the national accoumts,

A total government expenditure deflator was them derived fram the com~
puted current and constant price series of government consumption plus savings.
This deflator (GDEFL in the tables below) was applied to the various categories
of revenues, which are published only in current prices.

Gavernment defense expenditure figures are taken from the gemeral govern-
ment account and deflated by the computed government expenditure deflator,
rether than by the government consumption deflator, since defense expendi~
tures include some capital formation activities.

On the revenue side, customs duties in current prices were takem to be

the tariff revenues (Rorea Statistical Yearbook, 1967, Table 258). Total
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. taxes in current prices were assumed to be the sum of indirect taxes, direct
taxes on corporations, amd direct taxes on households and private non-profit
institutions in the national accounts general government budget tables (lines
3, 4, 5, Table 49, Korea Statistical Yearbook, 1967). Internal taxes plus

il monopoly profits (TAXIM) were derived as the difference between total taxes
7 and customs duties. Non=tax revenues are a residual item, corresponding to
< : the difference between total expenditures, consumption plus savings, and

total domeatic and foreign revemues. Foreign counterpart revenues are derived
in current from the naticnal accounts general government budget tables

(line 7, Table 49, Korea Statistical Yearbook, 1967), These estimates do

not correspond precisely to the Program Memorandum estimates, due to differ=
ences in estimating the timing of arrival and sales of counterpart commodities.

C.7 Capital Stock Series

4 Official Xorean statistics do not include aggregate or sectoral capital

ik stock figures. The capital stock estimates by Bector were derived by summing
depreciated investment. A family of stock series can be derived for any one
sector by varying the depreciation rate and/or initial capital steck value.
The values for the first few years are particularly sensitive to the initial
values assumed, and for the service sector some experimentation was conducted
with different capital series aud investment functions estimated therefrom,
The following depreciation rates and initial capital-cutput ratios were as-
sumed for each sector:

Sactor depr. rate initial R[O
. A 0.04 1.00
M 0.06 0.55
0 0,04 4 .00
s 0,04 1.18
C.8 Prices

The wholezale price index is the published nation~wide index coverimg all
classes of commodities; it is based on a continucus sample survey of more than
1,000 individual prices. The GNP deflator index is that which is implicit in
the national accounts. The annual exchange rate series was constructed by
-taking anmal averages of the official monthly rates. The interest rate
variable was taken to be the highest savings deposit rate since all deposit
and loan rates tend to move in parallel over.time. All commercial banks have

the same interest rate structure,
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HISTORICAL DATA SERTES .
income by Sectoy apd Consumption

billion 1965 won
Y0 Vs KT v
— 1.15 |

H

[ Date VA

1955 225,06 52.50 12.07 | 178.16 . 157,36
1956 213.23 6L.45 15.17 184,24 T.38 480,47
1857 230.57 69.13 15.92 199.52 T.59 - 522.73

W . BI;EE; 250& m.zi i L] is -

1 1880 2u3.97 88.81 22,90 226.01 7.38 580.07
1961 268.53 9164 23,15 224,50 5.79 613.61
19é2 252,37 106.60 26.30 234.82 6.48 634.97
1% 270.56 23.49 | 30.57 261.62 6.79 693.03
1 34,30 30. % 3508 263+ 11 0.03 B
1966 345.91 1814 ko.91L 323.49 13.08 | 913.8

| 1067 385.27 222.20 61.33 365.10 22.29 995.43

VA = Income in agriculture, forestry, VS = Income in services (constructiom,

fisheries banking and insuranece, trade,

VM = Income in mining and manufacturing housing and real estate, public

VO = Iacome in social overhead, (trans- administration, and other services)

portation and atorage, slectric NPI = Net factor income from abroad
power, communications, water, and Vv = GNP
sanitary services)

billion 1965 won

[Date ] VRA 13859 CP. 6??09 Gac___ GD.
1955 80 . 4
1956 262.24 510.58 hhk .85 65.73 3k.64 - 3111
1957 292.16 537.66 471.32 66.34 31.40 .

1959 332.1 570.39 . . . . |
96 3k -08 598.22 528'38 | 69,84 ’40.92 23.92
l l 5.0 e . . Ld .

1962 382,60 639.40 568.96 TO. 4% 41.36 29.08

1963 IR 4 661.58 587.74 73.84 46.20 gggg

e e s e e T Ra T on

1966 567.91 801.75 T16.99 au.76 51.59 277

2967 670.16 871.16 783.92 _93.42 58,37 35.05
VRA = Total non-agricultural income C6 = Government consumption
C = Total consumption C6C = Covernment non~defense consumption

CP = Private consuamption GD = Defense expenditures
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Lavesgment

billion 1965 won

[~ Tate 150 i T T FE P
1955
1956 10.40 19,13 52,77 4.52 5.07 18.17
1957 15.88 18.39 61.31 26.60 6.48 20.17
1958 15.21 19.06 57.79 19.93 5.35 18.17
;32% 16.62 23.08 . ~1.46 5.99 13.60
19 13.20 25.39 1. 71 1T ©.97 10.15
1961 20,44 22,24 65.26 7.69 8.35 1%.23
1952 28.1‘0 30-1‘2 8"-05 "6006 6.72 18.51
A B A i
l 5 31-1 _%c% u?- .8]; 13067—_- 31'95
1966 56.52 r.22 190.63 16.75 - 23.16 63.73
1967 87.55 63.59 226.27 9.63 19.29 55.84

IPA = Pixed investment in agriculture IFS = Fixed investment in services

IFI = Total fixed investment

IMPG

= Imports of grains (SITC 04)
IMPK = Imports of capital goods (SITC 7)

IMPF

IFM = Fixed investment in mining and mfg.
IF0 = Fixed investment in social overhead ITI = Inventory investment
Imports billion 1965 won
te e IMPG TMER IMPP “THER TMEOL

1955
1956 104,57
1957 123.07 24 .23 12.19 12.52 6.68 67.45
1958 13635 1t.1oe 10.35 J.o.g 2.07 g;gt
1959 '51. 1 « 50 11,71 10. .17 .
1960 . 20 . 6.5 3.31 159
1961 - 90.81 8.78 12.32 é{.95 2.8 58.87
19& 120017 lo.& 180""8 .10 2.27 80.'{0
e
1965 : : 19: 31 . : 2: :
1966 205.31 16.18 45,33 11.20 2.93 129.67
1967 280.92 20.22 81.89 16.26 L.84 157.7L

IMP = Total imports, c.i.f. IMPP = Impc;rts of fuels (SITC 3)

a Tmports of foed (SITC 0 and 1,
except 04)

IMPO1 = All other imports; mainly in-
dustrial raw materials and semi-

manufactures, plus services




FRICES
" .YEAR WPT " VPL IR INT
1955 .
1956 1 8o 50.0
1957 oh.1 37.8 50.0 .120
1 1958 88.2 37.6 50.0 120
_&.m‘L 90,6 L 38,4 50,0 211
1960 | 100.0 ° 4.9 82,6 .100
1961 113.2 ¥4 4 130.0 127
1g62 . 123.8 54,9 130.0 .150
1963 149.3 T0.% 130.0 .150
2011 R.9 214.8 .150
1965 221.2 100.0 264.0 .1875
1966 238.0 112.9 272.0 .300
1967 253.% 126.1 273.0 .300
WPI = Wholesale price index
VPL = GNP deflator index ' .

¥R = Officlal exchange rate, won per dollar
INT = Highest bank interest rate on time deposits




Trade Balance in Dollars

million dollars

D&te TMFCD | 1vped | BMECD X EXPSD |
1955
1956 .
1957 W27 24.0 0.2 10.4 46.0 56.6
%956 gggéz gig 8'2 7.;{ ;E'; 223;.3
i [ L * . .
1%"'" T 3%43.53 35.7 0.1 g."a,“ (P ﬁ'g"
1961 316.14 27.9 1.4 9T 93. 10k.7
1962 421,78 33.k 3.1 9.4 95.9 109.8
1963 560.27 18.0 2.7 8.2 T7.8 88.7
1964 __%)h_.% 27. ‘2.8 10.1 T79.0 91.9
3. 5.0 Tl - - 12,1 9%.9 114,7
1966 T16. bk 6.3 16.2 19.5 168.7 2044
1967 996.25 67.9 16.3 27.7 279.2 323.2
IMPCD = Total commodity imports EMSCD = Miscellaneous non-commodity
IMPSD = Service imports exporta (transportation and
EXPTD = Exports on travel account {(tourism) ingurance, investment income,
EY = Exports on govermnment account, plus non-monetary gold)
civilian remittances from ovarseas PEXPSD = total service exports
employment = EXPID + BJ +.EMSCD
= EXPSD + EXPGD
. million dollars
“Date | ERPGD EXED 1D GUKD. “FXAD |
1955 T1.0 339.1 268.1 -Ll.7
1956 65.0 396.0 331.0 2.5
1957 22.2 78.8 y66.2 38T.k 17.0
1958 16.5 97.8 403.6 305.8 30.9
___132%__ _'%% 104.7 1.1 26.4 0.8
19 - 116.9 - 2 03 9'8
196 | k0.9 Ws.6 | 3o 196,14 50.0
1962 54.8 163.2 455.2 292,0 -38.4
oLt | B e 88 |0
l u Ol L] [ 9 o
175.1 . . 168.6 9.9
1966 | 250.3 skt TIT-T 323.0 98.9
1967 | 320.2 3.4 | 10640 420,7 1.1
EXPGD = Total commercial commodity exports
. EXPD = Total exports
. = EXPGD + EXPSD
IMFD = Total imports, c.i.f.
CURD = Current account balance 224
FRAD = Foreign exchange accumulation




million dollars

Dat:e TRP FX
QT

1956

1957 29,1 20.5
1 1958 26.3 -12.2

1959 < 17.2"5 -16.;{

1960 190 ~3.6)

1961 2k, 6 16.9

1962 36.5 17.1

1963 52,0 106.1
,1%&. : 332 _26.3

19 5 v H .7 5.2

1967 . 90.7 306.6

TR =« Net trdnsfey jeyussts: £ron sbroad

™G = cmmm tiansf e puynente ; @

TRT = Jepinese govarnnedt. teansfed mnta

TR = mme tameafar mmn :
FE = Net eapitsd infiows .
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	one-third of the coeffxelent of VML, elnce VSA has been about three tines 
	as large as VM ever the sample period. Equation (12.2) also Includes a banlcing 
	sector Interest rate variable for xeasoos peculiar to the Korean monetary sya* 
	cem. 
	Deposit and loan races have been fixed by fiat and have been rather In flexible over Che sample period. During 1937«64 the bank rates c^ere well be low the unorganized money market rates, and as a consequence the banks at tracted very little savings and could not play an Important role in financing capital forraacion. Korean monetary authorities state that the demaad for loanable funds always was well in excess of supply during this period so various forms of non-price rationing were used to allocate loans.
	Late in 1965 the top hank deposit rates were raised to 30?. pet year, and Che top loan rates to 26%. The results were dramatic: savings deposits-have been increasing by about 100% per year since then, and the volume of bank loans CO industry has risen correspondingly. Thus In this context Che interest rate variable signifies availability of savings for Investment, and not sur prisingly it is statistically significant in all fonaulations 
	Various specifications of the accelerator hypothesis were estimated and some are shown in Table 11-A, page . Equation (12.2) was-selected for fore casting. It approximated reasonably well an uneven pattern of investment, as shown in Table 12-A following: 
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