%6 B % B W R
BfrER EENEY #3F HE
it

B =
(REKABEEREK S BB

X} |
&S R’e
. Residual Method 2} ##F
. BWwEH
. BEEHRS BE

Summary

ZE|=:—~

Bibliography

[. & =&

EEE BHAON HB6 BT BEKHS #Fold 2 vHe HimES ks
A4 5 Q. izl 3T HH2A A2E F F QA AT Mg kEED
e il 2, B4 ZE Ml BAEME dolz, AAZE BT SHENNT A
ol '

AA A model & HEBREIT Y=AMBOFK,L)ZA 4Emiot shift 9 7o g
A detA 4r4 daste i 2R EHE £71% Jeted A olRAL LR
Hicks o @rilel 2+ 013 £EMH model T FlA rhsrhy EZﬁiHEZF & AAg Aol et P
A7A Y & EHEol2, K& #HAE, 29z L& Effd #HE< vebidd, g4 ¢
BEE veted, Y4 K9 Lo 2% A8 £ i‘é‘éﬁ?ﬁ%"]‘ﬂ. whabA] H: A
o t& FAR AL ST WM MEBEEC = AEEET FAAATGE A
Tk B AAdA Ky L g —gstd st e stes] B s =) ElE
of ol Ae AL dvlste Aojeh o]¥A 2wl modelo] W3l F& ax& FHAM
v} & ghol [TREELE o] 2] %) %+ it | Disembodied Technical Progress 7} py#E=s o] 8-S
< W F& Aol 2

HRILHY BekrE S ol 3k Hicks o] g@#oh @Rt 34 & ohg (29 Dol & 4 3
A", aAdeA e oo HEhEEM] Foh&ol, dAd 5% s, %S o B
1) J.R. Hicks, The Theory of Wages, 1963 pp.121~123. 53] Hicks = [54&m# Il A SEEHLY, &

a8y R BEAEHE BY] Asted gk ge] desta gk
------ “Labour-saving” inventions increase the marginal product of capital more than they increase the
marginal product of labour; “capital-saving inventions increase the marginal product of labour more than

that of capital; “neutral” inventions increase both in the same proportion. (&g pp. 121~122),

2) JEREHE [Hifo btk | —1E5 % 554 1966, 18 %% p. 104, [RAY HiRigES & FiBS K] REW
4 18% 48% 1967 p. 31028, A4 o model & RM. Solow 1} R.F, Harrod S¢] /LA st AR
Hapel AEMUS] o A = PiRDES e 29, o) Eul FHAERCI Y BRAH BkAc U&=
BAES S £ERRT 2439 E RE ddF2 gk
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TLR S BAEHED Ao =ebd BHRY £EHK O 0a9 tan) 94 5% 9 (E
B Foreeh. 2¥d c Bl A BEhe BARLEED) a Bl wlndtd 5% oY HARzA
St = BAS BRAEENE 5% o3t WAt FreA XF Aolch =eA B
FE# Wstsh dejuhx] gow AEEE 2ld BEABLGE 2384 BPHAL FI3
Aol % Zoith ol BAWHMY Bt &5 At ol 4] HH BAE
EJ10] 5% o138l o] Frela] Rdw BARY BREEHS 5%l oR FF Ao,
2¥ag A o2E BARAL S7MA91 5 ol fed Aolel, o]Ao] o] Eul HEIHN
el Ae 4% 4 ok 2 BAS HE BREEHS o ol 5%4 FHA
| arly iy Aol g Aoy

49 MiEd BRENNe) ele HoA vl & ERECT Y=FAM®K, L) HEXH
Z7H54d A BfiEss 9950 AEks o Adz £ webA 44 wag
EAL FEAMS A Hutelel @tz Aol # RM. Slow: E—3 ke 84
Ee 71202 4e A% FESRAS A8 d Hk#E Bire) neutral o) gl
AL A, T HBIREE $8d weieA s HiEde BRI capital-
saving o vf. el 3z BiGRE S Bhd FFHA o HESE SBEHE labour-saving
olghe Folet. wehA A~ SBEEHR S JlEos 3 BEEEdd A Bie B
FEREDF BAS FHEENC A% KE2A Fo300 22 ¢+ 9 o188 Bk
#5& R.M. Solow o} rthyriholel g} ®

HHBSH ] 94sta 97 Fifsiideyd 94 34 2239 Soegks 43
3) RGN [Hkies & il &BER EH 1969, .99 2,

4) R.M. Solow, “Capital, Labor and Income in Manufacturing,” in The Behavior of Income Share (ed. by

C.F. Schwartz), 1964, pp. 101~128,
5) R.M. Solow, “Investment and Technical Progress,” in Mathematical Methods in the Social Science, 1960
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28 R & B ¥ %
A HE Aolvh. A4 HERLFY SHEEHS Aoz 1L sl oA un
At SR EMES A FBSERES A2 G HEEHS Humoldn ¢y £
A& Aol

2 d4 AN B Bl =tel Sl Wl gz wEchn sl
EA7F et I R Hicks & 21831, BEGSE] Idsde qo A £EER Bigs

£ dshAd14 G BWE Py ¥z BseE AR ¢ Aolgkm Y .©
=etA 3T RS ol Rl REBEANE S@kEte] A$HoE Fou
He Aozt ¥ 4 ith

2 —EE kHEe BB EMC] = H#ES Solow o #HUkolw} o), d=)ul olel WA
S 2A ) HEES S AATZ Qe gk 2t HiEsd ZRE EEAEAE Y
B TRl AR 224 HigSse BWRE FaE T glolth. A wabw Higigd ol
BRE BHRBY BEZAAN Ttz doh? =ebd Bkt 25 3 Sl glo] A Solow
7t gelste shirielsl HMA LEHe FwHY BES BEHESE Jelde HE &
At Aoleh, old oW 2 A 2 Mk BAMAM purely capital-augmenting<l
EEMEE BT Ao d.?

A A2 RF. Harrod o] w3zt il e 29 BRIEHEY A AAst2 9ot

FA—3 BAe L£ENS HEo D 3o H#ES fiked ol &BAe BALE
A4 A ==, HikiEpe S8 AE55o] BEAE o Atz s Ao Harrod o sy
Pk Neutralityo] o}, =teba] A EEEE Y=FK, A(QL)2A %id A4+d BEEHREA
Ibor-augmenter 2}z T@ 4 Yo},

Harrod & F|TF20] 43 E A BAREYS gl dart deolvhxl e HiES S Har
fyol et Al Aot Wbk FFERE FAFMER oz 4 Fsla, M gie] Harrod 7}
L3 darmvel =t FISEA A4 dAEA 2 Aol ol HAMREC BERFIERS
F& Aol FESAEIR] 7] = Foleh,

BRHREE A4 € B, FTFERA 2 distg dovlA S HK#ES S ol
g Ao 4 Aok =ebA HgESe] il Astd F—3 BAREE HEge=z ¥ A
$- g8 2 9 HHE E & 4E A

A3 BAMEELE 992 9t Aoz ¢ Ay, F HEsRAd WsE dovA ge
B e darmyel =t 2o o g BEAEESE ¥4 44, F HiBoRES HAA 2
A & o EiEse SHEVHSE S Aelth ez o) did = HAFEEE

Uz A4 F FESRES BB Sl ¥ A49 HiEFESE BAEGNNCGE Aol

6) J.R. Hicks, Capital and Growth, 1965, pp.180~81 2.

7) R.M, Solow, “Technical Change and the Aggregate Production Function,” Review of Economics and
Statistics, August, 1957, pp. 312~320,

8) R.M. Solow [@%3 ] p.313 2,
TEIRES, [BRES O Partk| —fa#k 55% 1966, 1745k p. 108 21,

9) R.F. Harrod, Towards a Dynamic Economics, 1954,
«.oo.] define a neutral advance as one which, at a constant rate of interest, does not disturb the value
of the capital coefficient; it does not alter the length of the production process.

A stream of inventions, which are neutral as defined, will, provided that the rate of interest is

unchanged, leave the distribution of the total national product as between labour (in the broadest sense)
tnd capital unchanged. p. 23,
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o2 BARECE AxAY AdxE AL W2 £EY] FEES A, wely 2
7t Ede Ky hartkel g A& A4 BAFIEES A LES FEES Btz
&A e lvh

23d HA oA ks BFEL dddoz HAARe] £ TEMAE B4
A FaebAd He Aoz dx gch uteF HEESIE glol B ve TR REZ] 2
otz B=x)ul o]l £ES FEAAAN 4Rda E 5 dE Al AL BHEST A
2 A% EEY FHACT AR AN ERol 2 & A& e Aol }4F
2o HEES BEARRS Tolt At Aol o+ HESEAT FRBEENY £
BAES 2 T g BAHNNHY ML TS okt ZEMMel v AEKMY u
Dol ot AERRY MRl 2 EX HHELRY 4 = HEN WEHERY dd
ket BAKHY i1 5, dAd Fol HA G ARG B8] o] FelxE AE 9
2 & vk oj A Buwl Aolx A9 HE#SIT BAFREE Fold Hlthe Hide
QA 2 2 Mol EFfmAYtE BAERC A A4 A= £ 4 sk A
B BAEWE 43 498 Aeg vopxivh. o A4 gt HEmEE Wit |
il BAEHES Fole 993 BAREE N7z =k &EY FEES A=
gt B 4 Aok =eby L EmECL shift 5 = BfES A SdR AE L 238 5
&7t ke Aol At AHE BE#ES ST 23 G AEL EeESCL AP A4
o A4A4 & dvs A= Fdde

H Bl A B RS 7 Harrod By iz fhrt Holed & BAREK 25 EFE &F
Pho] AR T Kol e AL FBHEE 9 —EHA = EA HE Aol Y 4 9
oh. webA EiiES 7 Harrod iy olwlel] Al shariyel 7] &t MiEste xsGat e Hik
#HY FEE deblE HEC HEhhdl des deldrls oz jikt g
) purely labour-augumenting o} 2} & 4 ¢l v},

I. Residual Method 8] #iF

ikl %okol I Tinbergen'ol 1} RM. Solow'® & o 2ol B2 A HiEsEs a
A% A% Aol

gl Yol LEREE shift 24 WY BEABAY HRESEE Bt ¢
S 9% Aol vh 2ok ol AL S AL FAn Eol¥ 4 9vh0 29
o BAOESE BRS EIEA 2E Rel ool Kaldor b Johansen o) Hipllx —Hrh
QAT EEES FHE BAY B0 BAESE BRAE DR Bde 2 4 ds
a7m old Ao ww AEMME shift parameter 24 Stobehd 9t Bikikel 449

10) SFEHRE, [HHES L EEmB] RERER 1969, p.107 2],

11) RERES, (R3] pp. 107~108 2R,

12) J. Tinbergen, “Zur Theorie der langfristigen Wirtschaftsentwicklung,” Weltwistschaftliches Archiv, 55
Bd. 1942, S.511~549,

13) R.M. Solow, “Technical Change and the Aggregate Production Function,” Rev. Econ, Stat., Aug. 1957,
pp. 312~20.

14) F.H. Hahn & R.C.O. Matthews, “The Theory of Economic Growth: A Survey.” Surveys of Economi¢
Theory, Vol. 1, 1967, p.54.
~~~~~~ the “residual” is attributed to technical progress ----.-(p.54).
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T gl e Aeloh, oA B dsle & WdAdE sge HEEKY A% &
el Aol A HEmBES shift parameter 7} LA o) Atz & Aolvh. zE BEE
ol A HEEe] A Wststa] ghe A4 Solow A9 ZEiko] A4 4 £ Avh:
AE Eo] Hrl,

R.E. Johnston & Abge 29 R [HAES S B4 Dol 4 By =& A 3ER
(the third factor) & FEal@WH2 B residual 2tz ¥ otvh, aelnz 9 L%V &
Foll Slel A Hig o] 2t HMRA TS £EHA AL Rl soz 4" 4 9
= Aoz} g}, 2734 ¥.3; innovation & A 43 Q] 7] 7ke]] 9l o] A ¥4} 5] & time sequence
23 YAt o

wetA o] sequence & BEFH FE Y& Aoln o FL AL YT F UYL A B
RE ATPoEH HFO 3 E(the flow of innovation)& Z7142d 45 9 AHolth. A
Wy =k LEA e HEE AL 7= d2 ofF HEY 7E Y& Aold. 29
3 EFL A9 ER AMEA vl £ A5E e

BEZAY EHESE BEREY F2 FR 9o shvet s =ed o3e g%
5ol tool A L ERES ASE A9Ey] AT 2asx, @9 AFIR] FL FA
o vtz YA}, Solow & Alge HfSE A 07 Foiz) MY o) Tul B
BEE 159}l Solow # o} &} Kaldor v} Eltis £+ Arrow = HilFHSE 259 model
of £Q4% Aolchi

A4 ERESSs 92 SEER S BE BY BmdA 2 KRS & F
= ohih EHBRINE 2ol she B residual 2t Aol o]d Kol A Domar & 434,
WBHERRS ERES s AAAAA AL aA v FE Aole o ®

webd 2e BAE S5 Bi SABMLE A9 AFd 3 28 Ao2A9 Resi-
dual o2} o}, 4| o] & ofZ TPo 2, BAKMS EMHE output per unit of input -
A g Y efficiency index (Schmookler), it technical change (Solow), &= TiE4:
#E 7 total factory productivity (Kendrick)zle @3 72ciz g o). 1®

15) Robert E. Johnston, “Technical Progress and Innovation,” Oxford Economic Papers, Vol. 18, July 1966,
Pp. 158~173, B@.

16) Robert E. Johnston, “f3g3c" 1966, p.158.

17) EikES & model {L3t =5 A27] BRY Ao % 2= g F,
(a) investment rate (Kaldor([))
(b) rate of change of investment rate (Kaldor(I))
(¢) time and investment rate (Eltis)
(d) total economic activity (Arrow([))

18) fiesy Bk BUES & Residual 24 E.D. Domar & o3¢ 3 714

1. technical progress in the narrow sense (innovation)

iy

Ei g+t

economies of scale
external economies
. labour improvements (health, education skills)
. better management
6. improved product mix
19) E.D. Domar, “On The Measurement of Technological Change,” Economic Journal, Dec, 1961, pp.709

~110,
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M. BWEH

Sl HirEre 2 Jhxl BEHEES o Aol HFgd do #EEEs £& A R
o}, HEe BEHELS 54T A oA H¥ol vt Higrd #3 HHMHE 4TS -
=} ah A g S inter-industry o)} 2] NE intra-industry of 4 A = HHF A
Y A @ (tabulation) & wHEA wv}h, bk F& T B st AEHed FH @R
25 dh ol & Lol FH™ + 5% Aol

¥4 innovation & A Fx HEHA TRV HEME AAd =dste Aol BHY +
gt 2RL Az HELD LFEHolt T2 2 Bk £E EEHEAA = L&
HEE Y E Aolzt B 4 gtk w4 Egeld & 2RAE BHE HEed 3
A4 BMrE doyEd B4l Aoz fAT F vk 2HRE o9 b o EFOI K
He g2 pgoly ¥ a8z d vl dF45E AdE #AsexE Ao ®

g o)A A ke AL WL =42 Y invention, FEH innovation, M
imitation 8} 3 ¥R 2 5¥E3t J. A, Schumpeter 8] A EA Q] ERJkaE 2 o).
Hgrol o] Schumpeter = [4i%st | Fo 2 2edx [F2 5oz syt Bxp= il
el et B4 @3 HEHR AR ki 239 543 Aol @g. @
s FatE AA oz FU R AL ol Bul HEABo A e F& B Foldd. =3
A BEHS BBTAA 2y A B ohe A4 dEFHAA Aol Aelg 2k A
AFAE 22 23 BWoY HEF 9 Bl 7L time sequence 2| of 2] Al g
oA AidedAd gvim Fxsze ook o EHFe 2o WL AGeR Ao}
e Aoz Folg v vk, Al A AEM HFe =3 dAd A es e
E SAZ dA44A Rolok gekm B webA AMA QA EFE 2 B #
A Aol sbe wlel AA FAR A B oFig Notol dvke et

o]t e FFE ¥l 7hx| 7| o2 viye] um whg- el

A4, P BeE olue HEwol AN TR g Azl idea 22z A48
Aol A AAF Seld, #HErel AR AFE A& 7 A

B4, BEEEY BRE 9 RBREECR oln: HiEF 2 AAH sMsdd A 344
g A4 Foleh

AR, A4 4 —the initial point innovation oz A3 gA EFY Y&
F2 43 AL #HFH AAF G2 oo Anel iof AL A

A, B RmaA 2 e Aget Ee o7le] FAHal ol g0 2 At =
"f}iiﬂ“:&- EF2 A A sl

V. B#EEH B
BRER = BWHES AATH AAd4 AEEH XA G TLEE AW 8

20) Innovation may be defined as “the introduction of new and improved processes and products into the
economy”, It involves a change in production resulting from a new or improved product, process,
technique, or method. The term “innovation” is applied to the introduction of such change in its first
application and also when the innovation or an alteration spreads into other firms, industries, or countries.
(Robert E. Johnston, “Technical Progress and Innovation,” Oxford Economic Papers Vol. 18 July 1966,
p. 160.)

21) Robert E. Johnston, [Ra&3C | p. 160 28,
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AL 0EY AYES] TIAAAA 2R A o4 A8% o] okd & ek
A RERAAE 292 AFE BRERN Yo kES) KAES Folz g A
Aol ‘

AAS WEREAIA dolvhe Egel MELE 5B TAHES ol Aok HA
Bl A 2 ZoANl MMT ol BAESE Re ¢ QAT AL HAESI HE
ARl Fs o LEBRAA Hehte Aow A4 4 sk Selvet AL
AE ol WA Bod Ao A2 we NEAAM HA Fddche ¥ & Aeh
Fo] BETH M6l 49 MMt (embodiment) & ZiAsH Hel 5 Eikol A ol ke, $2)
vt TRAAE BB F2 $L ABEAY e FRAL G W Eo HEES
B MR EEAY) L vintage model o] 9% PN HABLE ¥ 4+ ek woA &
W% FRAMEAL oRe HEEH AZE Tdolst ¥ 4 A

R, HRES O EERKS) shitaA iR EMERNY A92 dehitn v, o
A4E HAM @i lAx S iz 2

5ol QolA BT HAESS) EEWERS (I D% 2o ds4 BETHS

rlo

@b AERMO 3 BHED ERE
. BOEA | BAGA
CERN | BEY | R | o0 @) 10d® ) 0d®
4 F H 7o) A a_, e, »(-1»-)~><100(1—)><100;a)»><100
WAt el K" @

A | 0.18090 [ 0.013090 | 0.08222 0. 08558 7.24 45.45] 47.31
Al 0.07292 |--0.071517 | 0.00964 0.13652 | —98.07) 13.22] 187.21
Al 0.19210 | 0.014892 | 0.08127 0.09574 7.75) 42.35] 59.84
e | 0.082127|-0.017623 | 0.023817 | 0.075933| —21.45 29.00; 92.45
41 0.047348 0.011971 | 0.017883 | 0.017492] 25.29, 37.76) 36.94
%1 0.090140/—0.001582 | 0.048006 | 0.043716] —1.75| 53.26] 48.49
% | 0.142946/ 0.045768 | 0.018407 | 0.078770, 32.02 12.88; 55.10
¥ | 0.122806| 0.018213 | 0.026089 | 0.130773| 14.82 —12.23 106.41
1 0.20484 | 0.013389 | 0.042360 | 0.149094 6.54| 20.68 72.78
A - & A 0.236017] 0.068914 | 0.153786 | 0.013315] 29.20, 65.16 5.64
5| 0.16956 |—0.042349 | 0.052907 | 0.159011) —24.97 31.20] 93.78
7| 0.131702/—0.024075 | 0.080471 | 0.075306 —18.28/ 61.10, 57.18
% | 0.056497, 0.0179118| 0.037902 | 0.000683 36.04; 67.08 1.20
-3

=

(RIS R R SR S S TR SR G
fu Bl

0.105702| 0.038180 | 0.0166594| 0.050862 36.12 15.67| 48.12
s 8 A 0.259676/—0.077398 | 0.128690 | 0.208384] —29.81] 49.56] 80.25
A4 - AeA Z | 0,296741)—0.646940 |—0.000654 | 0.944336|—218.01 —0.20 318.24
=4 428 F | 0.187932—0.072006 | 0.072851 | 0.187687| —38.63 38.76] 99.87
A1aF4AE | 0.193172) 0.070115 | 0.127492 |—0.004436, 36.30] 66.00] —2.3
< A £| 0.178122) 0.040870 | 0.140267 | 0.003021) 22.94] 78.75| —1.70

A | 0.138522] 0.071789 | 0,057822 | 0.008910] 51.82] 41.74] 6.43
71 7| 0.328898 0.024617 | 0.257607 |—0.046673  7.48| 78.32 14.19
£ 7] 7| 0.380175—0.029420 | 0.161608 | 0.247897| —7.74| 42.53 65.21

FF : BEEEEAR ERREARR, (244736 )49 71¢A8¢ 2 A5y | 1971, p.54.
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1960~604F ¢ §3hel FAH 1.49%9) BAESES eIz o}, MRS ol %
ol EN -T.15%9 HRESEE bl Gk webd EIE AT B
shol s 0.18% A5k Fe L31%e] HAESFE vl T2 oot ¢ M%7
o A%l HRHEPS EERES T.75%0 %, FIF AAZAE 1.24%5 Yoz 9%
& 2+

59 mEEH 4l dFo
7.18%, 7.01% 4 6.89% =% =3
2 el 3234 53 A% % A9, o9, 24, 5 9 AF 5w

AL S Sl e 2 Ae ZABAL Bk AEHE O LA
A 2494 X% AL B 4 Atk AL BE WA 2 A BMERRTE ¢
Aoz %ol ¥ FE 9 Aol

§91 okl BRI AE il ek b ACl AE 2o e ol i

=i° gl

73‘I‘°“ kAl = lsffﬁ HAx /J\——r:} °]% e SHERHE mm@ﬁfaﬁﬂ' ‘%—0.: 7“"] 5
ojeh, Faw ki A4 Ao RFLBELT 4L AuF4E @] Ao 7}\3
AAg 4 doh A=l A BEEE Aoz $E Aol & 4 A3 weEhA A
WA SEERANT Al & 4 ek

=t A FFAANA At v HARAAMY =942 B MRS LAF ol #H
AN vintage I BftSE dohes Aol LA AA & F Sl

a9d SevhebE | AAEEAEAC % etk midh 7 o] AFA s H
Aifebd ke HKESE NEAD HEAMT o] of £ EREE Y 4+ 9A
2 A BRERS T F AE Aolvh oA st #EHEC FAAAGLE WS
st BRI 2 Aolz HERWH #slel 9 Aot ARz,

R A i AAQL ol &N 249 7“*&-15 HES S Add 5= dedH
ol HEBEFY Az FAKEE wATe2A A4 AL BEtkel# A w. ey o
AS BEiEFe BEife Ad HEAME 4 ]%‘iiéﬂ“ﬂ- A3 75T Aot =HekA &
FA99 HEAM EAL A HEESD A2 Biiid olFe Aol B+ dx 4
Axql Mo et YAt ol A 1048 AL & FHAAE S B 2 F9
o] w2z Racte dddh zng B A9 BAME ofFe F ARAE HEX
fel 7% SRR Favkn 2 Edch o] AN He HEs Atz dv B
Mo s A 2e Hike Astetr e BK e H2x] Xy A o0t 2y
d o7lA wagstE olv ¢ EAE, U< 2T EERMHAd T BEHERESL A9 Esdl ‘
B Aol BARME 220 o EH AT BERA BB BELFELE RET 5 4
Ak, A5 AK% dFol = EE Eobes 2 e AAE Fa e HERE s 5
el @Al A e}.® o]z & L. Johansen o] putty-clay*¥ & @4 sha]s]E Aoz £ 4 Avh

22) WREALEESAR ERCHEARN, (HAA A el 718 E E =254 | 1971, p.M4BR.

23) BREE, (EETEHSD QoA EmiEse £EFRC A=t F] BEHBHERSE & 18 1971,
p. 113 2,

24) L. Johansen, “Substitution versus Fixed Production Coefficients in the Theory of Economic Growth,”
Econometrica. Vol. 29¢1959Y pp. 157~76
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A S8 el A AW E9el ool A HEUAL stz At AL HEE #F
A ol HHEE L vt A= gt olE, BEEA—BRRE—REAES 3WAE A
AA Hed, e d4e HADAN ME2 A& Toldh. =AAAA A7 7 el
Asebd Hilkel Hadtor st AF A AEE A AT €At wvd FF
F42 dol 44 miwA 2 $obdst $HAL 2ddAe HF¥E ol 29D HEL
g Aol Bike 94 29494 S 3¢ A ofHd Ade AF FAR
of gelA Bk AG4& ¥ /FsAe] A

o, e MR A A HEESS BRIE K@Kl AN 9
AfA ER, BAY BRIMES (R 2), (29 Dol A wzs b 2Aiebel By
o BRFIL 1960~6849 AG)E 1960=1% Fx 2 HFL 49 Add, A3} Fo
Y odstsh ante sch @ wad ) @ BEY 232 e RPFAE 29

F3 Q& Aol

(% 2) Index of the Technological Progress
U.S.A. (1909—1960) Japan (1930—1960) Korea (1960-—1968)

Year |"=Y/L\"=K/L| 8 |10 5% 8 | T® el 8| To
1909 | .67102.0798 .325(1.0000
1910 | .6525(2.1142] .3300.9660
1911 | .6732/2.0851| .335{1.0004
1912 | .6626/2.1102) .330,0.9802
1913 | .70342.1216] .334}1.0350
1914 | .6444{2°0652| . 325’0. 9492
1915 | .6587(2.1395 .344(0.9579)
1916 | .7216/2.1963 .358{1.0323
1917 | .66322.2110} .370,0.9389|
1918 | .72002.2995; .342(1.0004
1919 | .78212.3938| .354{1.0654
1920 | .78252.4143] .319(1.0626
1921 | .8611)2.2868 .369]1.1802
1922 | .835912.2714] .339(1.1474
1923 | .8694[2. 4042 .337}1. 1693
1924 | .9380}2. 4945 .330[1,2404
1925 | .9157[2.5630 .336[1.1983
1926 | .9447)2.6356] .327[1.2237
1927 | .9460(2.6336] .323i1. 2264
1928 | .9542(2.7025 .338|1.2258

1

1

1

1

1929 | .989912.7874 .332(1.2575
1930 | .9751j2.9654] .3471.2098 .200/1.0835 .321} 1.000
1931 [1.0088[2.9787| .325|1.2490{ .206]1.0867| .280; 1.029)
1932 | .9774/2.9556 .397|1.2118 .198]1.0581;, .307| .989
1933 | .9432)2.8450 .362{1.1840f .195[1.0312| .314] .989

25) K4, [aEssy | Bresl@mpisead 4 1 1971, pp. 125~147. 28,
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1934 [1.0429[2.9120 .355[1.2874] .206[1.0148f .322| 1.050
1935 [1.1242/2,7977| .351]1.3982) .201]1.0349 .355| 1.018
1936 [1.13422,6662| ,3571.4344, .203/1.0546) .348 1.021
1937 [1.17172.6787 .3401.4777| .216{1.0800, .400| 1.078
1938 [1.18852.7350; .331j1.4892| .2101.1208 .355 1.032
1939 [1.21832.6518] .3471.5407| .204(1.1418 .341) .996
1940 |1.271312.6421) ,357|1.6068| .196)1.2158 .362, .935
1941 |1.3040/2.6011; .3771.6566) .2071.2431} .345 .980
1942 |1.31302.6226| .356{1.6634) .196/1.3150| .352| .908
1943 [1.3408/2.5972| .342(1.7038) .192|1.3811] .352) .874
1944 11.4629:2.6341) .3321.8386| .1791.5174) .346, .785
1945 [1.5282(2.6968 .314{1.9031| .192]1.8736| .341] .778
1946 |1.45122.6398| .3121.8146] .123)2.2768 .060| .441
1947 [1.4192[2.6675] .327|1.7674] .160[2.6881) .019] .569
1948 |1.4797|2.7546| .332(1.8202| .195(2.7933 .030| .693
1949 [1.5201{2.9078] .3261.8359 .230\2.8230 .124| .817
1950 [1.62692.9383| .363(1.9484) .26612.7027| .163| .988
1951 [1.6545(3.0308| .34511.9605 .247[2.3170| .181| .940
1952 [1.68473.1316| .317|1.9742] .261[2.2742] .144) .996
1953 |1.7058(3.1431] .311j1.9967 .267|2.2416 .165| 1.021
1954 [1.7820[3.3265 .305(2.0478| .256[2.1462 .147| .987
1955 |1.8618(3.3595 .3292.1289 .2872.1252 .156| 1.045
1956 [1.6546(3.0319| .319j1.9281) .29312.0715 .188| 1.134
1957 |[1.8912(3.5060( .311[2.0746| .2912.0046/ .127 1.133
1958 |1.9360[3.6131] .3012.1044] .294[1.9840| .187 1.146
1959 |1.9993)3.6308 .316[2.1656| .342)2.0618 .235| 1.325 _
1960 {2.03423.6852) .309{2.1929| .380[2.0826, .262| 1.469| 1.000; 1.000| 0.264 1.000

1961 .852| .845| 0.264] 0.893
1962 .899 803 0.264 0.961
1963 .926| .749] 0.264] 1.009
1964 1.032 1.055 0.264] 1.016
1965 1.031) .913] 0.264) 1.051
1966 ' .884] 745/ 0.264] 0.957
1967 1.051] 1.557, 0.264) 0.858
1968 1.153| 1.879| 0.264] 0.900

B RS, [EEREO B | 1968, pp. 279~281.
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< Summary >

A Study on the Productivity Efficiency
of Technical Innovation

by
Chin “Sei-In
(Prof. Kon-Kuk Univ.)

The main purpose of this paper is to study the technical progress or the third
factor of residual method. The innovation at firm or industry level is a micro-
concept which can be more readily examined, It is a time sequence occurring over
an extended period. This sequence can be shortened and also the flow of innovation
can be increased by influencing certain factors which create more favourable condi-
tions. The effects of individual or collective innovation can be observed and measured
and innovation is shown to be a function of several factors.

Technical progress is one of the major causes of economic growth. As a tool of
economic analysis the concept of technical progress can explain shifts in a production
function. Technical progress is one of the major contributions to economic growth.
Early models of Solow regard technical progress as an exogenously given parameter,
i e. an exponential function of time.

The term of technical progress is often a ‘residual’ to explain all increased output
which cannot be traced to quantitative increases in inputs of labour and capital. As
Domar points out, this technological progress in the gross sense consists of many
effects on growth.

Innovation may be defined as the introduction of new and improved processes and
factors into the economy. It involves a change in production resulting from a new
or improved product, process, technique, or method. The term of innovation is applied
to the introduction of such change in its first application and also when the innovation
or an alteration spreads into other firms, industries, or countries.

The innovation is a departure from the traditional approach of Schumpeter, i.e. of
dividing the process of technical change into the three parts: invention, innovation,
and imitation.

The industrial development which has been making a stride progress is chiefly due
to the recent advanced technical innovation. When the basis of industry is viewed in

.the perspective of energy, it has changed drastically from coal to petroleum since
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1960s. The Korea’s industry, particularly the mining and manufacturing sectors,
with petroleum energy as power resource has made a brilliant development. The
transfer from coal to petroleum energy can be surely said to be the product of
technological progress. Accordingly in building up the the sound foundation of modern
industry the contribution of technological progress to production can not be contemp-
tible and the rapid advancement of industry depends mainly on the advancement of
technology.

During seven years the growth rate of the primary industry run at 4 percent, the
tertiary industry at 7 percent, while coal mining industry shows a higher growth rate
of 13.6 percent. Korea, has recently introduced much technology in order to keep
pace with technical level of industrially advanced countries. A striking disparity is
found between industries equipped with introduced technology and otherwise produc-
tive efficiency of new capital goods makes oldfashioned capital goods obsolete or
substituted. We are in much endeavour to follow technical innovation and make
narrow the gap between the technical level of advanced countries and ours through
the efficient use of abundant industrial labour.

In this respect, the introduction of technology has made a great contribution toward
this efforts, bringing great change in the process of production in many industrial
sectors. In the short run, technical introduction has resulted in the development of
industrial structure and also in the rising of the new industries. For example, che-
mical textile has been developed in place of cotton textile and durable consumptive
industries of domestic electricity and motor-cars for riding have come into heing
recently.

Iron and steel industry and petroleum refinery industry have grown in both
quantity and quality. Accordingly heavy chemical industries have advanced in the
mean time by developing the productive technology of petroleum chemical industries.
Further, electronic industries including all kinds of machinery industries will be expected
in the near future.

There are two kinds of technological progress. One is intrinsic technology which
has backed up the industrial development of Korea and the other is introduced
technology imported from advanced countries. The purpose of technological introduc-
tion lies in narrowing the gap in technology between our own country and industrially
advanced countries through improvement of one’s technologically backwardness and
competing with other countries in international market through qualitive heightening
and cost down of goods. This is also true of our country whose purpose of technical
introduction is to develop new products to raise the level of production and to improve

industrial production pattern through extension of facilities investment. The process of
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eliminating technical gap in industrial production depend firstly on the introduction
of technology from foreign country, and whether the introduced technology has been
digested and imitated successfully in the industrial circles.

In Korean industries this process has been not successful, owing to the inadequate
imitation of technology. Therefore, a large-scale research investment should be cond-
ucted continuously to the process of imitation and creation.

As we are now at the stage of technical introduction, we should import again
the technology in case of reproduction of new goods in foreign country. The process
of technological progress in Korea takes not a natural course from technical introduc-
tion and imitation to creation.

In this respect, Korea’s great dependency of technology on foreign country is increasing
everyday. Korea has not improved, the level of technology though the technology in
trivial sectors has been introduced. The contribution of improved technology to produc-
tivity is also not little. Recently, in Korea, technological progress is being made in
the process of multi-improvement and rationalization along with a great influx of
foundamental technology.

Technological progress enhances the development of manufacturing products and cost
down in industries which in turn results in the lowering of market price. To us who
are striving to promote technological progress in export sector serves as an indicator
for intensifying the international competition, but not least the development of inter-
national market. As for our country heavy dependent on foreign country in raw materials
technological progress make possible the transfer or substitution of home made raw
materials and it brings about increases of unit productivity of industry through the

effect of mass production and reform of facilities.
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