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UPX-12 - UPA-38 - IFF equipment for all ROKN ships that do not have or
not on order. Required to provide positive, rapid identification of ROKN
ships. (32 sets at $3,430 a copy)

AN/UON series - Fathometer for all ROKN ships not already on order.
Required to provide accurate depth equipment, to replace outdated hard to
support equipment of many different types.

AN/SPS=6C - Air gearch radars for APD-81, PG-85, B6, 87. To provide
ROKN with additional air search capability, (4 sets at $21,500 & set)

Figures include $540,973 for installation costs, ancillary equipment
and required test equipment,

B.3 Armament Improvements

The costs largely reflect the purchase of fifty-five MK-63 Gunfire
Control Systems. The systems will be allocated in the following manner:

SHIP TYPE 5" MOUNT 4OMM MOUNT

DD -- 4
APD 2 4
PG 8 8
DE 2 5
EF -- 4
PCEC -- 8
MSF /PCE . 3
BCE ~- ?

TOTAL 12 43 (55)

The fifty-five MR-63 GFCS represent & total cost of $1,650,000.00.
This system is primarily designed for surface-to-air gunnery. However, it
also possesses surface-to-surface and shore bombardment capability and
ROKN shipyard has the capability to install this syastem. The twelve MK-63
GFCS for 5" mounts are considered to have higher priority than those listed
for 40MM usage.

The overall cost of this alternative is summarized on the following
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ANNUAL - COMMU- ZATION
SHIP MAINTE-  COSTS . NICA~ ELEC~ ARMA~
1YPE NANCE _  LOGISTICS FUEL TOTAL  TION TRONICS MENT  TOTAL
BD 1/ 99,828 806,148 549,360 1,455,336 160,986 167,655 120,000 448,641
APD 44,478 219,504 113,050 377,032 £9,047 176,287 420,000 665,334
$ 89,120 316,510 276,968 682,598 54,020 67,150 240,000 361,170

¥R

3

2

4

3 45,009 322,784 246,039 613,832 24,655 207,225 210,000 441,880

4 50,416 448,500 271,940 770,856 99,581 43,063 120,000 262,644
C 4 53,668 143,904 110,028 307,600 28,020 95,362 - 123,382

7

4

1

1

8

0

1

5

PCE 61,957 413,856 230,356 706,169 85,206 200,188 300,000 585,394
PCEC 52,788 276,076 108,068 436,932 56,000 150,690 240,000 446,690

LSMR 13,826 229,290 43,348 286,462 14,000 38,038  -- 52,038

iSM 11 155,485 414,912 344,168 914,565 154,000 131,825  -- 285,825

LST 154,840 498,836 157,432 812,108 142,775 139,700  -- 282,475

MSC 1 84,460 185,100 193,050 462,610 162,625 113,375  -- 276,000
ARL2/ 19,595 238,167 20,011 277,773 13,625 25,163  -- 38,788

AXL 35,785 76,670 113,250 225,705 68,125 91,687 -~ 159,812
20(Y0) &4 16,160 71,969 82,616 170,745 54,500 100,850  -- 155,350

ATA _, 2 11,374 55,966 26,664 94,004 28,000 21,175  -- 49,175
rerd’ 10 - - 10,000 10,000 6,250 - - 6,250

s?‘ A‘

<.w):/ 4 - - 4,752 4,752 2,000 - 1,476 3,476

™

{65)3/ 9 - -- 25,659 25,659 - - 10,800 10,800

LEB

(0% 5 .- 138,438 48,312 186,750 7L.865 _ -- 10,800 82,665 (@

¢T 32/73 988,787 4,857,630 2,975,071 8,821,488 1,295,280 1,769,433 1,673,076 4,737,789

i/ Density figures for FY89 raflect three DD's even though the third DD will not
arrive until spring of FY69.

2/ ABL costs (in Logistics column) include ROV costs. Present accounting system in
ROKN precludes separation of ARL costs from othexr vessel repair costs.

3/ M&L costs are included in support unit costs to which boats are assigned. Only

POL costs are feasible for breakout.

LPB logistics and fuel costs sre estimates based on O&M cost data furnished by

USCG. There is no maintenance costs available on this class.

o
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APPENDIX P

INCREASING FUEL REQUIREMENTS

Increased fuel requirements have been caused by increased tempo of op-
erations, increased density of the fleet and increased requiremeats for new
construction radar sites and boats. Requirements projected for FY 70 are
considered to be near the maximum requirement for the ROKN as presently
planned.

{1) NSFO requirements have increased fastest due to the arrival of
ROKS PUSAN (DD-92) and SEOUL (DD«93) during FY69 and the activation of five
EX-USN APD's during FY68. The total number of NSFO burning ships in the
ROKN is at the maximum planned level and totals l4. The addition of the
seven ships recently added to ROXN more than doubled NSFO requirements over
FY67 needs.

(2) Diesel fuel requirements have increased with the increased tempo
of operations primarily and with the addition of nine Cape Class Cutters

funded under FY 68 MAP augmentation.

REQUIREMENTS TABLE
FY 68 FY 68 FY_70

NSFO $ .784 - 15.680 mil gal §$1.080-21.6 mil gal $1.271 - 25.4 mil gal
D.0. § 1.618 - 16,0 mil gal  $1.713-15.6 mil gal $2.018 - 18.35 mil gal

TOTAL § 2.402 $2.793 $3.289

Underway replenishment capability - The ROKN has two small tankers
which were purchased from Norway, These ships have been modified to permit
undexway replenighment; however, they are barely satisfactory due to slow speed
and poor steerage capability. Consequeatly, ROKN does not UNREF as a rule.
They practice UNREP during training periods and are capable of UNREP in low
sea states. Most fueling from the AD's is accomplished at anchor.
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APPENDIX 4
AN BCONOMRTRIC MODEL OF KOREA

A.1 Introduction

The process of economic development in Korea hag brought with it rapid
structural changes. As new techniques of production were borrowed from more
advanced economies, particularly Japan and the United States, the entire urban-
industrial sector began to grow much more rapidly than the agricultural sector,
and the structure and size of the export sector changed and expanded rapidly.
These changes were reflacted in movements of the aggregate indicators, such as
the capital-output ratio and the marginal import ratio, which showed rapid and
uneven alterations in the courge of the last ten to fifteen years,

In the face of this rapid change, simple policy questions take on added
importance and complexity. For example, the amount of foreign capital required
to sustain a specified growth rate depends not only on the target growth rate,
but also on such diverse factors &s how rapidly the industrisl sector is to grow
relative to the agricultural sector, what import restrictione are to be adopted,
and how rapidly the local govermment improves tax collection efficiency. Under
these circumstances, the best that can be hoped for on an economic model is that
it simslates with reasonable accuracy most of the important processes. The
model used in this study is designed to quantify the effect on the economy of
alternative policies and assumptions dealing with the balance of payments,
the budget variables, and the foreign capital requirements implicit under various
circumstances, Production, investment, and import behavior had to be studied
at a disaggregated level to show more clearly the importance of the various
factors which influence the capital output zatio and the import rate.

The actuel model is rather large, incorporating twenty stochastic and
many nonstochsastic relationships in order to describe the various adjustment
processes of the economy. To handle all these equations, a recursive,
iterative solution procedure has been adopted, Since solution proceeds period
by period with iterative adjustments to equilibrium in each period, the model
may be regarded as a type of simnlation model,

Other more or less unusual features for a developing-economy model include
the following: (1) incorporation of nonlinear production functions; (2)
iterative convergence of the import-export and investment-savings gaps to
equilibrium from ex ante estimates; (3) incorporation of a price-adjustment
mechanism for attainment of equilibrium in the balance of paymenta; (4) speci-
fication of different sources of demand for two classes of foreign savings;
foreign capital inflows (loans) and foreign couaterpart budget support revenues
(usually grants); (5) the option of using different techniques to achieve
government equilibrium (in the national accounts sense); and (6) use of both
supply-side and demand-side estimates of GNP.

A.2 Structure of the Model

The model consists of several sets of behavioral equations and four equi-
librium conditions. The equations describe e¢xpenditures by naticnal accounts
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categories, income generation by sector, capacity limftations on production,
government revenues, foreign capital inflows, foreign exchange accumulation,
the debt service burden, and the exchange rate, Equilibrium conditions
govern the balance of payments, the government budget, the income-expenditure
identity, and the savinga-investment identity.

On the income side, five sectors are distinguished: agriculture and
fisheries, mining and manufacturing, social overhead, services, and net factor
ineome from abroad. Income equations are specified for all five sectors, and
investment funections are specified for the first four of these sectors, and
for inventories., Imports are further subedivided into the following four
groups: grains, capital goods, fuels, and all other commodities. Govermment
revenues were sub-divided into four categories and government expenditures
were broken into three categories.

Major exogenous elements include exports of goods and services, part of
transfer payments from abroad, government defense expemditures, government
capital formation (savings), or counterpart budget revenues, an interest rate,
the effective tax rate, and the rate of inflation.

In the working of the model, four “gaps' are created becaume more equa-
tions exist than there are variables -- the main variasbles are over-determined -~=
and the gaps describe the difference between two values of the same variable.
Several adjustment mechanisms have been postulated to close the gaps by which
the equilibrium conditions are met. On the budget side, two alternative
adjustment devices are used: the difference between total domestic revenues
and desirad cutlays is made up either through raceipt of foreign counter-
part revenues or through altering the planned govermment capital formation
(govermment saving). During the post~war years in Korea, both techniques
had been used, with fairly heavy reliance on foreigm budget support, but the
trend is toward increasing reliance on domestic revenues, Government saving
is an important variable in the investment functions for agriculture and
social overhead, so reductions in planned government saving affect future in-
come levels by lowering capital formation,

The second equilibrium condition, controlling the balance of payments,
is stated in two parta, one determining foreign capital inflows and the other
determining the amount of foreign exchange accumulation, Foreign capital
inflows are sensitive to a variety of economic and noa-economic factors.
However, there tends to be a certain imertia in long-term capital movements,
and investors and importers in the debtor natiom anticipate certain approxie
mate awounts of long-term credit and make their plans on this basis. Fore~
casts of long-term foreign credit availability during the sample period have
not been explicitly specified in the investment and import equations in this
model, but nonetheless they have influenced the parametexr estimates,

Throughout the analysis foreign capital inflows were conaidered either
to be given exogenously o¥ to be a flexible function of the (different) capital
inflows desired by investors and by importers: in alternate solutions, capital
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inflows can be set equal to the smaller of the two desired amounts, to the
larger, to the midepoint, etc. Experimentation in "backcasting” over the
1957-67 period yielded estimates of the parameter relating foreign capital
inflows to investing and importing behavior.

The third equilibrium condition governs savings and investment, and it
corresponds to the real-world process of investors altering their plams to
conform to the available savings. After foreign capital inflows are estab-
lished in the model, the investment inputs and comsumption estimates are
adjusted so that balance of payments equilibrium holds and investwent equals
domestic savings plus forefgn saving ex post. fthese iterations correspond to
the monthly or quarterly process of investors and importers gradually adjusting
their plans as they see each other's behavior developing. Foreign exchange
reserves are maintained at one-quarter of annual imports.

Once imports are adjusted to foreign exchange availability investment
and production levels are recalculated to reflect the final estimate of imports
for that yeaxr. Ia this process of adjustment, the model allows more realism
than more aggregative models: fixed investment and non-agriculturgl GNP adjust
to import availability in different proportioms, due to different import co-
efficients in the stochastic equations for these activities. It might be noted
thact grain and fuel categories of imporxts do not adjust, since demands for them
is assumed to be inelastic: only non-grain and non~fuel imports adjust to foreignm
exchange availability. Agricultural income and investments in Korea are
largely i{ndependent of imported goods (except fertilizer - but that too is
considered independent of foreign exchange restrictions), so they are not
recalculated on the basis of imports.

The net consequence of this adjustment mechsnism is that import availability
affects income and investment differently, and consequently consumption and
investment respond differently to import availability. To look ahead for a
moment, the sets of projections with this model show thar consumption responds
to imports more than investment does; i.e., investment plams are "stickier" --
8lower to respond to increased availability of foreign exchange.

The fourth adjustment process in the model is a simple device which in-
sures that the aggregate income-expenditure identity holds. GNP is calculated
from expenditure equations, subject to capacity constraints, and it is dis-
aggregated into sectoral income estimates by use of sectoral production
functions. The disaggregation of GNP into sectors of origin is accomplished
through first making Sectoral income estimates with production functions and
then adjusting these estimates so that total income equals total expenditures.
As a result, the burden of adjustment falls on the mining and manufacturing,
social gverhead, and service sectors, which are more sensitive to demand
conditions: the estimates of agricultural income and net factor income from
abroad remain fixed at their imitial levels,
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In the solution sequence the agricultural income estimate 1s calculated
firat, followed by total GNP, and then the individual expenditure components
and income in the nom-agricultural sectors. Throughout the process; the dis-
tinction between agricultural and non-agrieultural income is maintained because
it is important im many of the expenditure equations, Capacity constraints
are applied at the sectoral level in the form of bouunds on the ratios of output
to imports, to capital stock, etc. Total GNP is calculated from & reduced form
equation. The major elements in the solution sequence are as follows:
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The workings of these variocus adjustment mechanisms caur.be more readily
visualized with the equations of the model at hand. The stochastic equations
are listed together in an appendix and discussed individually in the next section.

A, Parameter Estimates

Several hundred functional relationships were fitted to the 1957-67 data
before arriving at suitable stochastic forms for the 19 equations, A few of the
equations are non-linear, as permitted by the generally block-triangular nature
of the systems of equations. Single-equation least squares estimators were tsed
in 8l1) cases; it is planned to revise some of the equations with simultaneous
estimators evencually. Most equations were estimated over the years 1957-67. Data
for 1954-56 are avzilabie for some variebles, but the figures for the immediate
post=-war years are felt to be lesa reliable than later figureé. Variables ware
measured in billions of 1965 won unless otherwise noted..

In selecting among the alternative equations, six criteria were used, two
judgmental and four statistical: (1) the signs of the parameters were required
to conform to specifications of economic theory; (2) magnitudes of parameters
were required to conform ressonably well to cross-section estimates and judgment
baged on selected data; (3) the T-ratic on all estimates was required to be
greater than unity whenever possible; (4) high values of the goodness, adjusted
for degrees of freedom, wexe sought; (5) low values of the standard error of
estimate, divided by the mean value of the dependent variable, were preferred;
and (6) appropriaste magnitudes of the Durbin-Watson statistic were Selected.,*
It should be notad, however, that with only 11 time-series observations the ‘Durbin-
Watson statistic is not very meaningful. .

A,3.1 Production Functions

A.3,11 Agriculture

Five factors were used, in varying combinations, to arrive-at the agriculture
production functions: Capital, arable land, weather, fertilizer, and -time.
(See Table 1). The weather variable is a crude dummy variable taking on values of
-1, 0, or +1 (or 1, 2, 3 in the mtltiplicative equations), and it proved to.be sta-
tistically significant in all cases. Only the functions with weather yield the
turning points in the agriculture time Series.

Arable land proved to be a highly significant variable in all cases with a
fairly stable coefficient. This is consistent with stetements by agricultuwists
in Korea who point to land reclamation as one of the major factors in the growth
of agricultural production over the past decade. However, the .significance of
the land coefficient could be due to the fact that national income estimates are.
based, in part, on the quantity of land under cultivation.. In. any case, arable
land has been increasing by less than ome percent per.year; so the land and weather -
variables alone do not explain the yield improvements underlying the -long-term
production increases, which averaged about 4% per year from 1956 to 1967.

* In each of the tables which present the parameter. estimates, there is a column
labelled "Serial Corr," with the entries ‘'none,” *pos.", or "meg." These entries
tell whether thers 1is zaro, positive, or negative serial correlation of the resi-
duals according to the Durbin-Watsen test, at the 5% confidence level. Zero
correlation means non-rejection of the hypothesis of non=-correlation. g
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Capital stock is a significant variable, but it is closely related to

land ~ the partial correlation between the two variables is 0.958: Much of

the agricultural capital formation in the past decade has gone into land recla-
mation. The land variable generally is more significant than the capital

stock variables but this may well be due to the fact that the capital series

is synthetic, It was constructed by summing depreciated fixed investment from
1955, using & base-year capital-output ratioc of 0.55 and a depreciation rate of
0.96. (Both parameters were derived from ¢ross-sectional data.) Time limi=
tations did not permit analysis of the results of using different capital stock

series,

The fertilizer variable was not highly significant, and in one equation
it took the wrong sign, probably because of the rough method of construction of
the variable. The dollar value of aggregate fertilizer imports was added to
the quantity of domestic production, valued in aggregate at the 1965 dollar
import price. No allowances were made for percentage nitrogen content or price
variations over time, A time trend variable proved insignificant, and it is
highly correlated with land and capital stock, 8o it was dropped after one trial.

Clearly there is room for much more detailed quantitative study of Korean
agriculture, The time limitations of this study permitted only the briefest
of excursions into this field, but even so the results were encouraging. The

data are summarized in Table 2=A.

4.3.12 Mining and Manufactruring

The main factors affecting the growth of mining and manufacturing over the
past decade have been capital stock, social overhead Investment (primarily
electric power and transportation), and imported raw materials. Labor has
been readily available throughout the period, due to the large influx of
refugees from the north and because of migration from rural to urban areas
caused by the historically high population density coupled with high birth rates.
Capital stock data were developed by summing depreciated investment. Various
categories of imported raw materials were reviewed to detexmine their relation
to mining and manufacturing production; in doing this, it was found that minor changes
in definitions of imported raw materials did not affect the regression results

significantly, '

Capital was a much more critical factor than imporis of raw material. The
argument for this conclusion is not straightforward, but is based on the following
observation, When only ecapital and import data were used to determine output,
the elasticity of capital with respect to output is about the same, 1.0l and 1.03,
These elasticity estimates are statistically significant at the one percent confi=
dence level. In the equations with imports and capital stock, the import elastici-
ties and coefficients are not significantly different from zero. This indicates
that capital was a much more critical bottleneck than imported raw materials.

The availability of social overhead investment, as measured by value added
in overhead, was more critical than ayailability of capital during the sample
period. However, there were somewhat decreasing returns to use of additiomal
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overhead inputs. When overhead investment is introduced, imported raw materi-
als become statistically significant, although not very important quantitae
tively. The introduction of overhead investment also alters the DurbinsWatson
statistic so that the hypothesis of serial correlation of residuals is
gradually rejected.

It 18 1likely that the social overhead constraint will become lees binding
in the next five to ten years because of investment underway and planned in
that sector. Consequently, for forecasting purposes it would not be appropri-
ate to use a function which included overhead but excluded capital stock. In
the equations with all three factors =~ capital stock, overhead, and imports -
the elasticity of capital stock becomes statistically insignificant, no doubt
due to the high degree of multicollinearity present. 7Thus for forecasting,
equation (2.1) in Table 3~A has been selected, (See Table 3-A on the following

page.)

Exports have been a significant determinant of secondary sector production
levels., Since the Korean exporters tend to meet their announced annual export
volume targets with consistency, the export variable may be useful for ob-
taining good short-run forecasts but for the longer run it probably is safer
to rely on the endogenously generated capital and overhead variables, because
of the difficulty of foracasting export market conditions over the long-run.

A.3.13 Soeial Overhead

Before the model was built, shortages of capital stock and imported raw
materials were judged to be the major constraints to social overhead praduction.
This was found to be the case, Capital stock lagged one year was used on the
grounds that most social overhead capital projects have a long gestation lag
and generally in the first year of operation they do not operate at anything
1like full capacity because of technical problems, Use of the lagged capital
stock variable in place of unlagged variable generally reduced the amount of
unexplained variation in social overhead production.

Imports of both fuels and raw materials have significant effect on output
levels in the overhead sector, but the effect of raw materials imports is the
stronger, Some sample equations are shown in Table 4-A on page

A.3.14 Net Factor ¥Income from Abroad

Net factor income from abroad originates primarily from service contract
earnings from US forces in Vietnam and Korea., Therefore, it was made a fumction
of the two export categories which include these particular export earnings:
exports on government account (BGSV) and exports of miscellaneous invisibles
(EMSC). The resultant equation is

(4.1) WFT = 4,591 + 0.405 (EGSV + EMSC)
(11.21) (15.37)

-2 —
R = 0,959, SPC = 10.79, Serial corr.:pos.
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(25.19) 2.28) . (15.66)
2.9 -.0.825 0.098 4,558 .995 0.92  weg.
(2%.61) ) (2.07) (1%.44)
2.10 0.820 - 0.099 4,616 .995 0.92  neg.
(22,48) (1,59 (11.88)
211 0.999 ) < .0.006 0,770 .989 1.01  sag. .
(13.90) {0.08) . . (3.52) ‘
2,13 0,99 0.011 .0.773 989 1.01  peg.
(15.27) (0.15). C(1.9)

Capitsl stock in minfng and manufsctuving.

Yalue addsd in the social overhesd sector.

0l » 02 and fartilixer isparts.

02 = Impasts of sexvicss and all uaum,u oxcapt grains, other fodde, fertiliser,
cepital goods, uﬂ fuals,

= 01 + nou~grain food impozea.

= 02 + fertilizer snd:wsa-gratn food imports

4/ Zlast, Bum » suz of exponsnza of {ndspendsnt vnmlu.

? mau are gives in parencheses. balow the coefficients. -
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MisipMeativet/
3.1 0.839
(22,90)
3,2 0.831 0.08%
(32.79) (1.21)
3.3 0,838 0.225
32.94) (4.50)
34 0,763
(32,61}
3.3 0.772
(13.57)
3.6 0.7
(13.75)
3.7 0.728
.(17.83)

3.13 0,166
(28.95)

1,14 0,185
(24,357

3.1

3.16

3ar 0,158
12.44)

3,18

3.19

3.20

0.735
(20.23)

0.852
(19.02) .

0.103
{0.49)

0,209
(21.27)

0,120 0.648
€31.36) (4.12)

0.170
(17.61)
0.209
(21.27)

6.172
(19.94)

R '
neot  1m0s  Zorel Comsrane

0.147
(1.50)

0,341
(1.48)

0.22
(4.11)

0.101
(4.48)

0,149
(1.59)

0.282
(4.41)

0.471

0.026
€0.78)

0,092
5.22

0.436
(4.91)

0,372
(8.47)

0,302
(7.60)

0,333
(6.42)

0,327
4.31)

0,315
(4.27)

0.257
(6.90)

0.230
(7-48)

0.671
(3.46)

3.817
(3.58)

- 3,083
(1.56)

- 2,202

(1.A3)

«2,296
(1.89)

2,863
1.79)

=1.149
(1.08)

2,202

. (1'¢5’

sn;:;egta

982,

991
#9384
983
<9684

950

973

.9e8
.987
978
992
K
996
978

984

0.8%
6.92
1.08
0.9
0.91
0.92

1.00

0.85

4.96

5.18

.672

6‘“

3.08

3.60

6.72

3240
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%/ Ta equatisa 3.6, this vartable {s DNFF4INPOL; in equation 3.8

I/ X ~ capitsl -steck in social overhged,
¥OL ® capital stock in saeisl mthud, lagged ona yssT.

y

MPOL, TROA:
Elast.
Serial covt.:

L-ratios ave given in psrent
4/ Obasrvstion - 1957-67 for sultiplicativa; 1957-68
thasis balow the cosff{cignts. .Elasticity of eapl

2/ DOP = iwports of fusls.
see note to Tabls 3.
sum ® sum of exponents of independent vaciablss.
see taxt and footnete on pige

basas below the coefficissts,
for additive.

and 3.15._ vespectively: 0.82, 0.82, 0.78, 0.78.
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1t is THPRHTMPOG,

T-ratics ars givan in parsa-
tal aeock in sguations 3.18, .11, 3.12,
UrNPRFIMPO™ fs THPRHTMEOL {n equation 3.20.
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This equation captures very well the sharp 1966-67 upswing in net factor income
from abroad. ’ )

A.,3,15 Income in Services

Both supply and demand functions haye been estimated for the service sector,
Although both functions fit the sample data reasonably well, the demand formula-~
tion appears to be a more realistic statement of the true determinants of services
output. Supply can be expanded substantially using present structures. and other
capital facilities, and employing labor which is in excess supply. Of course,
expanding output in this manner produces crawded conditions in mavkets and offices,
reducing efficiency, so in the long run iovesatment responds to the rate of
capacity utilization. .

On the demand side, services were made a function of total non-service GNP,
or non-Agricultural non-service GNP. The latter gives a better explanation of
the 1957-67 data, probably because the dynamic element in demand for services
has been the income in urban areas.

A capital stock series for this sector was constructed by summing depreciated
investment and edding this to depreciated base=year capital stock. Base year
capital stock was estimated by using a cross-sectional estimate of the average
capital-output ratio in this sector. The equations. are indicated below:

TABLE, 5-A

EQUATIONS FOR INCOME IN THE SERVICE SECTOR

Functional Relationship - Statistics
Bquation {Regression) R Ef? Serial corr.
5.1 40.137 + 0.49 (VA + VO + VM + NFI) .963  3.88 © neg.
(2.95y (16.22)
5.2 131,106 + 0.767 (VO + VM + NFI) .993 1.64 neg.
(38.58 (38.85) - :
5.3 24,265 + 0.741 (KS) ,973 3.34 none

(1.94) (18.91)

5.4 131.862 + 0.814 (VM + VO) .922 ' 1.85 neg.
(34.12)  (34.47)

VA = Value added in agriculture; VM = Value added in mining and manufacturing;
V0 = Value added in social overhead; NFI = Net factor income from abroad;

KS = Capital stock in services.
SPC = Standard error of estimate divided by mearn value of the dependent
variable %.

T-ratios are gilven in parenthesis under the coefficients. Eleven observations:
1957~67. '




Ads.l Consumption Functions

Consumption is divided inte three parts: private consumption, govern=-
eent defense expenditures, and government nonsdefense consumption. Defense
expenditures are comsidered exogenous. Govermment non-defense consumption,
which represents the economy's need for goversment services, is made a function
of GNP. In fact, non~agricultural GNP was found to be more signifiecant than
total GNP in explaining government consumption. This appears reascnable in
view of the fact that the most rapidly growing part of government consumption
is related to the growth of urban areas, which ere increasing at a rapid rate
because of migration from rural areas.

Private consumption is considered & function of dispeosable income;
however, soma experimentation was conducted with differeant approximaticns to
dispogable income in order to reduce unexplained variation. The permanent
income hypothesis was tested in distributed lag form, but the simple sum of two
years' disposable income performed equally well or better. The high degree of
collinearity (0.995) between current disposable income and lagped private con-
sumption probably distorts the coefficients in full distributed lag formmlation.
If the distribution lag formulation were written

+
cet-a+bi§>‘*"‘~\/t* , o<X<|,

{ A%
then CPe-1 = & + b£ AV
130

multiplying the second equation by A and subtracting,

&
CPg- ACPp.y = bVE

or CPy = bVE +ACP,_y

This latter form of the hypothesis was tested (in equation 7.5).

The government non-defense consumption equations are listed below and the
private consumption functions in Table 6=A.
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TABLR 6-A
FRIVATE CONSUMPTION FUNCTIONS

Eguacion}-/ 3 Statisticsz-/
{Regression) f SEC Serial corr.
(8.90) (31.40)
7.2 102,035 + 0.397 (V-TAX) + (VL-TAXL) .995 1.20 ceg.
(9.27) (44 .95)
7.3 148.138 + 0.702 (V-REVD) .992 1.51 neg.
(11.66) (35.36)
7.4 129.835 + 0.700 (V-TAXI) © .9%0 1.74 neg.
(8.61) (31.02)
7.5 57,113 + 0.446 (V-TAXY) + 0.429 (CPL) .990 1.68 neg.
(0.95) (2.18) (1.25)
7.6 132.264 + 0.702 (V-TAXIM) .989 1.76 neg.
(8.70) (30.59)
7.7 134:383 + 94373, 4Cv-ax1) + (vi-maxDML)/  .995 1.18 neg.
(9.65) (36.88)
v = GNP,
TAXI = Internal taxes.
TAXIM = Internal taxes and monopoly profits.
TAX = Internal taxes, monopoly profits, and customs duties.
REVD = TAX + non-~tax revenues (total domestic revenues).
CPL = Private consumption lagged one year.
VL, TAXL, TAXIML = one~year lagged values of above variables.
2/ BPC = Standard error of estimate divided by mean value of dependent variable %.
3/ T-ratios are given in parentheses below the coefficients. Eleven observations

(1957-67) were used for equation 7.1 to 7.7, and twelve observetions (1956-68) for
7.8.
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A5 Domestic Revenue Functions

In Korea domestic revenuas are derived from three sources: customs
duties, internal taxes plus monopoly profits, and non-tax revenues. Monopoly
profits are normally a small item and are placed with internal taxes in the
Rorean accounts system. In real terms internal tax collections grew very
8lowly and customs duty collections not at all during 1957-64. In 1965-67
there were sharp increases in all collections. The earlier period was
characterized by inefficient tax administration; real tax collections actually
declined substantially in 1961, the year of the military revelution, Beginning
in 1965, the Pak administration laid great emphasis on improvement in tax
collection procedures. Late in 1967 the Nationsl Assembly passed a bill re~
vising the tax structure itself, but this reform had a minor overall effect
on ¢ollections - it has been estimated that it will yield less than a 5% in-
crease in revenue, given the same tax base. The improvements in tax adminise
tration, together with growth of the tax base, yielded total real tax in-
creases of 19Z, 36% and 26% in 1965, 1966, and 1967, respectively. The 1868
percentage increase apparently was at least as grest as any previocus ome.

To forecast future revenue collections, an attempt was made to distinguish
the roles played by tax base increases and tax administration improvements in
recent years. To do this, a variable representing administrative improvement
has been used, This variable is not always important: for example, 1t was
found that the growth of imports alome explained the increases in customs
duty collection; that is, customs collections rélative to the duty base have
not increased. (See Table 7-A below) In internal taxes, however, the tax base
did not grow as rapidly as tax collections in recent years, so administrative
reform accounted for most of the improvement, Non-tax revenues appear to have
grown about as rapidly as the tax base,

TABLE 7-A
CUSTOMS REVENUE FUNCTIONS
Egu__g!::‘.omy scatisticsgf
{(Regression) Rz TSP Serial corr.
10.13/ 4,480 + 0.045 TM@ ,697 15.77 none
(3.31) (4.90)
10.2 2.871 + 0,089 IMPO4 824 12.03 none
(2.41) (6.91)
10.3 4.766 + 0,052 (IMPO4 + IMPK) .796 12,96 none
(4.68) (6.32)
10.4 3.915 + 0.084 IMPOL .888 8.8 none

(3.99) (8.01)

1/ IMF = Total imports of goods and services; IMERK = Imports of capital goods;

IMPO4, IMPOl = See note to Table 3,
2/ SPC = Standard error of estimate, divided by mean value of dependent variable

(%); T-ratios are given in parentheses under coefficients.
3/ 11 Observations: 1957-1967.
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The administrative reform variable was designed to reflect improvements
in the workings of the Kerean tax collection system. To accomplish this, it
was first asgumed that during 1957-64 there was a constant level of efficiency
in tax collection and then in 195667 the rate of collection with respect to
the tax base increased by 20%, 25% and 20% respectively. Thus, the multipli-
cative administrative efficiency variable (ADMIN) has a value of 1.0 from
1957 through 1964 followed by values of 1.20, 1,50, and 1.80 in 1965, 1966,
and 1967, Other versions of the variable were conatructed analogously.

The results in Table 8~A (on the next page) show that use of the adminis-
trative efficiency variables improves the explanation of observed tax col-
lections, Slight variations in the assumed rate of administrative reform do
not have much effect on the calculated values. The best assumption appears
to be a 10% decline in efficiency in 1964, followed by increases of 15%,

20%, and 15% in 1965, 1966, and 1967, respectively, (ADMIN &), This conforms
closely to prior judgment. :

Since this variable changes the slope of the tax function, it reflects
long~term changes in tax collection efficiency. Planned further improvements
in collection efficiency may be incorporated in the model by increasing the
administrative variable's value by given percentages. The calculated and
actual values for all types of revenue functions are shown below:

TABLE 9-A
ACTUAL AND CAILCULATED VALUES OF w .
COSTOMS TAXTM w SUM

Actual Calc. Actual GCalc.  Actual Cale.  Actual (Calc.*
1957 7.3 9.4 38.0 38.4 1.2 5.1 46.5 52.9
1958 8.1 9.2 39.6 39.6 5.4 6.4 $3.1 55,2
1959 8.2 8.2 42,2 42,2 5.8 7.4 56.1 57.8
1960 10,7 9.5 43.4 41.8 10.2 8.0 62.7 62.0
1961 9.5 8.3 43.4 41,3 10,7 9.1 61.5 60,8
1962 10.2 10,2 47.0 50.3 10.4 10.0 70.9 67.2
1963 9.0 10.4 50.8 52.0 14.3 12.6 75.3 73.8
1964 9.5 9.3 47.9 48.8 17.0 15.1 75.3 72.3
1985 12,6 10.6 59.5 56.7 20.3 17.5 89.6 87.7
1966 15.0 4.6 77.6 7%.0 19.7 22.3 113.7 114.5
1967 17.0 17.3 101.1 100.6 244 | 25,9 142.0 144.3

* Sum of calculated values, not from separate esquation.
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TABLE 8-A

FURCTIONS FOR INTERNAL TAXES PIUS MOWOROLY FROFITS

wmm‘ = CALCUTATED WITH DIFPEAENT INDEFEWDENT VARTANLRSL/2/
ADMIN ADMIN2 ADMIN3 ADHIRA " ADMIRS ADMINL ADMIV2
VHA WA WA WA YHA ) v A v
1957 37.95 39.63 37.17 38.13 38.38 38,75 39.48 36.89 33.87 33.51
1938 19.60 40.53 38.54 39,39 39.64 19,81 40.85 39.03 35.97 36,82
1959 42.88 52,33 41,29 41,93 42,18 41,95 41,99 40,82 40,20 19,66
1960 41.75 53.20 42,62 43.15 43,41 42,97 42,62 41.80 42,23 41,22
1961 41,29 63.20 42,61 43,15 43,41, 42,97 53.78 43.62 52,24 46.11
1362 50,26 45.73 5657 46.71 66,98 45.96 44,79 45,21 48.18 46,63
1963 52,01 58.41 50.57 - 50.49 50.77 49.14 47.53 49.51 54.49 53,47
1964 48.79 49.32 51.96 47.64 47,91 50.22 50,24 53,73 56.63 60,21
1965 56.73 59.91 63,03 61.99 61.99 59.48 60.76 63.84 65.84 66,75
1966 79.01 77.35 77.79 78.83 78.83 771,57 79.57 80,07 77.59 79.47
1967 100,63 101,23 98,78 99.41 99.41 101.10 99.48 96,26 93.67 89,08
.' a2 0.067 0.103 0.095 0.095 0,080 0,047 0.074 0,158 0.118
comn!'; torm 19.947 7.131 10.422 10,587 15.475 14,771 -1.852 ~12.344 ~28,156
. K .983 977 985 991 ".985 976 959 9.28 874
T 4,60% 5.47% 4., 46% 3.45% 4.48% 5:53% 7.28% 9.68% 12,800
farial corr. 248. neg. neg. neg.  nag, neg, nag. pos. none
Equation nusbar 10.20 10.21 10.22 © 10,23 10,26 10,25 10,28 10,27 10,20
1/ V = GgAP; VWA = non-agricultural GHP.
2/ The following administrative efficiency variables wers used:
ADMIRL ADMINZ ADMIN3 ADMIRG ADHINS
1564 1.00 1.00 0.90 0.90 1.00
1965 1.20 1.10 1.10 1.04 1.15
1966 1.30 1.21 1.27 1.2% 1.38
1967 1.80 1.33 1,40 1.42 1.39

{the wariables axe 1d-ntica11y equal to 1,00 for the years
1957-63.)
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Aggregate tax and domestic revenue functions which embrace all of these

- determinatesof revenues, implicitly or explicitly, were found to have a higher
goodness-of-fit over the sample periods, but the coefficient values are in- ’
appropriate, assigning, for example, too much weight to imports in the absence
of an administrative improvement variable. Therefore, the disaggregated
functions are used in forecasting.

A.6.0 Investmeat Functions

Total fixed capital formation has grown unevenly in the past decade in
Korea, declining in 1958 and 1964 and increasing by more tham 60% in 1966, In
individual sectors the pattern of fluctuations differs. Inventory investment
has, of course, fluctuated even more sharply, regiatering vaiues from minus six
billion won to plus thirty one billion won (in 1965 prices).

The rate of fixed investmant has been tied closely to the volume of foreign
capital inflows, but it is also related to growth of output and to existing
capital stock levels. Since one of the main purposes of this model is to fore-
cast foreign capital requirements, investment in most Sectors 1s specified to
be dependent on output and capital, and, as will be seen later, foreign capital
inflows are made a functfon of investment. Inventories comprise mostly grains,
so the inventory function includes the change in agricultural output: and grain
importa in the arguments,

As noted above, in all four sectors capital stock series were synthesized
by summing depreciated investment. Different capital atock series can be derived
by using different assumptions on base year capital stock and different deprecia-
tion vates., When this is done the investment equation coefficients are more
sensitive to the particular measure of capital stock employed. Time limitations
have permitted only brief experimentation with different definitions of capital
stock.

A.6.1° Apricultural Investment Functions

Fixed capital formation in agriculture was considered a function of govern-
ment savings and lagged income in agriculture, The current level of capital
was not included: a number of capacity accelerator hypotheses were tested, but
the capital stock coefficient was not statistically significant in any of them.

These results confirm evidence from other scurces, including anthropological
studies, which indicates that farmers in Korea do not make their production/
investment plans with demand levels in mind. Rather, income windfalls and loans
from the govermment are comsistently put toward additional investment in pro-
ductive capacity regardless of existing capacity. The fact that farm households
have existed not much above subsistence level during most of the peried studies
may account for this strong tendency to increase production whenever possible.

The important role of the government's urbanm-rural redistribution of savings
is shown in the equations: the sum of current and lagged government savings 1s
significant in almost all formulations. The greater significance of lagged
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savings reflects the gestation lag in public supported projects such as irri-
gation and land reclamation. Other econometricians also have found the avails
ability of govermment savings (defined somewhat differently than here) to be
a significant variable in agricultural investment.

Equation (11.17) was selected for forecasting purposes. (See Table 10-A,
page .)

A.6,2 Miving and Manufacturing Investment Functions

The general capacity accelerator investment function used here was
derived as follows:

¢y I= 8 (*-K)
I = fixed capital formacim

K = capital stock at beginning of curreant period, measured in -
capacity units

¥¥*= desired capital stock next period

® = that portion of the shortfall in capital stock which is to be
made up by investment this perfod;

Cenerally Q<f<l because some prev:r.oualy initiated investment will contribute
to closing the current gap between E* and X and because uncertainty about the

future inhibits investing fully for demands expected several periods in the
future. However, these two provisos are somewhat offsetting, 80 one would

guess that generally € »0.5.
Then

& [K(u Jav - K6

where u = current rate of utilization of capacity
u* = desired lemg-term value of u

= expected growth rate of demand for output
and therefore

(3) 1= [K(&!LKJ-)(t )« K] &

where V = current output

¥k’ = capital-output ratio

this yields I = [( %’-)(wr)-— )(]e
L) ()]s B S
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*
vhere AV" = expected increment in demand for output. This is equivalent to

» 1 - EEy . uay-sk

where AV = increment in output over previous period
A = AV¥IAY

Note that 4i»] in 2 growing economy. Therefore, the relationship can be stated

6 1 = oV 4 baAV -eK

with bsa, ce1
2nd gince  bfux 145, dhen a 2,156 21ibe..

There is an approximation to this standard accelerator formulation in
equation (12.6), {See Table 11-A following.) Since this particular
equation employs KML instead of XM, and VML instead of VM, and AVML instead of
AVM, we should expect the estimated & in equation (12.6) to be smaller than other=
wise, 2 to be larger than a by VM, and b to be larger than b by AVM .

VML AvML

These expectations are roughly confirmed in the regression r sults, with
the exception that b is not statistically significant. (Bven 80 b is of, the
right order of magnitude.) It turns out that @ (or #) is about 0,5 and a is
0.9, which is more than 1.153, but as noted that is expected in view of the
lags in the estimated equation and the rapid growth of VM in recent years.

Equation (12,6) also can be used to derive estimates of the capital-
output ratio k. The coefficient of KML, equal to 0.47, may be taken as an
estimate of 8, Given that i/u* = 1.15, and correcting for the lags, we have

N
(1) k' = EFfVM . 50,
VML

Alternatively,
qu AV

)y k= 2S[OV o s,
&t | pvml

Since the estimate 3 is statistically more significant than the estimate 3, the
capital-output ratio in this sector is likely to be closer to 1.50 than 0,77,
From the manufacturing praduction functions, the estimate of k/ is 1,21, so

it appears that the true value lies in the range 1,2-1.5,

Dropping VML and substituting VNAL for VML, equation (12.2} (see Table
11-A on page ) can be derived. A4s expected, the coefficient of VNAL is about
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	UPX-12 -UPA-38 -IFF equipment for all RORN ships that do not have or not on order. Required to provide positive, rapid identification of ROKN Bhips. (32 sets at $3,430 a copy) 
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