EFE=E JonesBAIS FIAISH
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(kB EEHER)

£42 34 KDL AW 347 s 58 wma

x 239yl gL
FAE fEaty d4AA =8 e AFA Zd9 T4 wA}, dAdd Y A
€3 ZFA Hel A=
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Romer® ol AR H3EYs AzAsse] JFRYL 58
3+ Jones(1997, 1998a)el]l &3t H A7 FFAAZ L 75Tt 4
BET ZY o2 @8Rl ARVIGE & AR UekTh
EANHE 7&ol 458 2 /MdE =YY JonesHE
€ FA}IL o] o] L3ty = AFLAE T o
29 UGDP EAHF, 7Y & H HAA ZFAFY F
7t T olF ARG driade] A 3087k = FANAE S
o] 78%F AR Yo #HAAFAE 209 AL 22%°
AYA FEh AEEH Y HE oo R&D F& 5 A @718
o g8 FUEHEA HUHY AALZEC] ZA A
&S Ao dqAETH
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I.A &

AFAQ AZASe AFEF wE A Ad 30879 2
=4S RS9 AZF FA A A (catch-up)d] BE AA2Y
Folnh. wetM AA7t AR FEA 2N HZo w0
BTt 4o BaHEA AFEC] AA 7Y AoE 9F
HAth ol @ =99 mAdE AN IAZLQ AT
ol 113 AEd FTFHoR FUMNE F e LT el
T =d87F AR Aok AT Friade JFHaes ol
== 1990 dth ofAjobst FALE A& A AW 19471

n=Fe APE E o gFAe]l 2 glo] E<loh. Jones(1998a,
pp- 29~30) W=,

David(1977) notes that much of nineteenth century U.S. growth
was driven by a rising investment rate and a corresponding rise in
the capital-output ratio, which building on a term used by Hicks,
he calls a ‘grand traverse.” Clearly such a traverse is not
sustainable, and, writing at the end of the nineteenth century, one
might have been tempted to predict a slowdown in future U.S.
growth based on this fact. However, we know that such a
prediction would have been proven wrong, at least for the
subsequent hundred years. While it is correct that the rise in the
investment rate and the capital-output ratio ceased, the grand
traverse was continued by other factors, namely the rise in
educational attainment and research intensity. Perhaps when this

) BEFME ZAANRZEZR BHAA :
szA g &, "‘71"3 FR]1E F7)3 %A (steady-state)3t2] 4
Aste Sclein, @714A2 UL O9e RE AF29L st
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second phase of the grand traverse comes to an end there will be
again be something else to continue it.

FA AHEZ A 3 TEAFo] FA] s b A
AeA7E nFAA Y FAAE dSsRe A Wzt &
2549 HE o9 dFALEEHH R AHLER T4 qg &
7178748900 ETA B384 EE FFde HEES =29

W7l d&olch

Romer(1990)2 A 3 Jones(1997)8] Aol 2J&4d 1950~934
NN = ARAE F7HY B 27% ol AU FAAF LA
o3 AJEHAT UM T3%7F @713 - A F 24 3 o]
EHAT. oA AFZAF QstE L= FAAFo] &7
- AAY 29 s BIFIAAZARE dol AFse A
o] X=3] Hs Bl tAl T3] JAF T AFH Jie
AR EF A8 F7b7t 197 4EE F73 ez S7HZ
T e ZNAFY s ddolg= Solow-SwanE ¥ 8 71 E
=g A el Ao i FFFA o] A, AA
Romer(1990)¢t Zo] 7€ EE WA SIsIHA, €4 AxAdgq
BRAEYAA S} 2ol g8 FAAFI G7|HoEE AFE A
TEHE AT ANFHo2E $FF F(evel effects)”’ TS 2T
£ & Romers} A& FARY, 49 WA AFEY
(semi-endogenous growth model)oll A3t )

E A& Romerd] WAZA AZEFEE +4¢ Jones(1997)9]

S AREFES O HeFd 2A £ H48 B¢
o
=2

2 A7) FEEHE AHUSe WS BI1H0E 19T 489 FHEE 4

SAY F AT FAHLRE 19T 42 FEDE SN
HAET olst 2Y 7] F/ESE FAWSY Wt BrHeRE
A 429 F78S AL & 9 S BT
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o2 3 Jones(1997)9] A+ FASHA EAA 4F a9
717t & AFAE EA E AQ7N 2Zud 1 AHt 71EY
A AT, o] 28 Young(1995), Kim and Lau(1994), Sarel(1995),
Collins and Bosworth(1996)¢] A#9}P M2 238 £ gl A
71 B39 £AH JonesEIFL 17 1 AAJ REEFE A=
Zo A9 7leddE AXFAXY A4 7Bt ol
71 o] &% ¥ (technological capability)®] 34 = 2y 7|
Aoz BAFeR FAdche A 1 g7t AT 3o
E O AVNAZLQeZ T FAHRE edA S

2A(=FY FEEHRS} AIFLEZRHY A F JjeJE)H
o 8 2 AFJFEY F/HeE FRI=

I-lO
N
ity

787 =EANAY PS4 - W] 298 RS
2719 71 =S FHTA Bk Jones(1997)8) W YL AA
A9 7e5FAN AAN 49T JE HAF, 53 UIL

LR 758 Zolola §AA /&ALy G| ATEA

T3 2%, & Hall and Jones(1998)¢} Jones(1998c)oll Al 2] & A
239 Vo8 MeRdeyg s J47059 §44 71l
Ho tialstd EYFOEZN JonesEH S £& IHE FAFH
Al o] BAE AR ot

B39 742 g3 2ok DZAAE JonessEFE S AHEL

3) 27 ot AEFE GALE & AAAAAT A3H 471820
BT 5 s AN Tt A% Vst AR A%T 9N 29
oz B & A& AREFAY SEs g ATk
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R&D Iz F7H AYA ZE5AFY 571 182 tGDP §
Ao Fo Z77F A2 ARAETHAE, AV FHOR FFEIAE

BANYE BEF THLE B Lotk MAAME 710l
£} M ES PANTE Bg xo 22T 4L e
A9 Jones2YE 2V WA 71E HolHg 4ustz
#Fe] 4ALAL B F, VAN F229E 2945T B

II. Jones ¥HAA AZEFH ==l A2

1. Jones8| HHLHAH MZAD S

Romer(1990), Segerstrom, Anant, and Dinopoulos(1990), Grossman
and Helpman(1991), 28] 7 Aghion and Howitt(1992)2] A< <]
3l 27 AAstael s FAALZ] dFHLE BAHAS
U AARSE AFHUAY eI HASHA T 13 A

7 MAAAEELS 19T 429 Ao AF A7 A7) e
AAFEE &9 3719 & F(the size effect)E zHA Ho] R&D B
229 A48 AF 53 2L ZAA} Mﬂg; grHo=
BEA7A et olHd WAARZEFY S AAE 454
Fo o AZuL £ AUt Jones(1995a, 1995b)°ﬂ IR R ] LH
AR AZFE vhsh 29 R&D AZWZS] FAG 4
< @7 ARES FVAZE BA R ARYHUI HEoIH.
ool w2} Jones(1997, 1998a)= AAE AEAFA] BA, & AL

ol)r
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Asa Ry 2ol AW Fr|How FEEAE T
AAFNEF Romerio] WA AAEYPS WIS FPYRY S
3t oldl W h LyE 1903 JAFAE

2 & o FANGEE 23 Y = A%L TR JSEHY FUF
PFARAES R ZAEE 2 2ol 28 &+ Utk

g (YIL) = n

g(Y/L) = glly) + a/(1 —a)g(x) + $4u + yg(ls) + g (Y/L)
(n=xF5F7HE, gy = AAxF AYA v&9 F7te,
g = FHB FANZFY Z71e, du=PF ZFAFY

F7HE, gly) = AFZER &Y F718)

o] FAoA WAMSTQ e Ee T3t F71H AFLA
(rm)F S8 AAQA(rg(l)e. 2 FE AT Jones(1997, p. 6)
T QBN RAZEERE 2%9HE £ 2 RomerZ g < i AFE
Folgt st o 2o 4L sy Uk

the reformulated model predicts a scale effect in levels, instead of

growth rates.... In addition, the reformulated model predicts long-

run level effects instead of growth effects from standard policy
changes, such as permanent subsidy to research. While policy
changes have Solow-like effects, the research process itself drives

technological change and endonized, so that one might think of
the reformulated model as a “semi-endogenous” growth model.

Jones(1997, 19982y 17 A3 WEF oz dds $&d
3

Romer® ) WA Y42YH 371 #IHRAE 249 A
A
o

g3 e T AN FARIOE FF AA

=
oX

4) Jones(1998a)F Jones(1997)¢) /MAT/o 2 nFAA ¢ JAANE AF3IHRd F
g Ay AR5 AAY 72 EF4E FXs4
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o] FHEZ AHUFELE A2 ATHY Jonesd] L A7t ol E
Aoz BAF ¢4 RomerFTY UAZ AFZEH S AF
A - Z7AA SHAA ATAGH E A HET A2
T3 9 Romer® ¥ E& WA A Axdsts ZFojzty
QAT &, AxAEgs JA§rY 71£5FA)S Romer
71E R ZR&DFEE) TYLE YAIFSIHA o] REY H
7t BB ZARANA FTEHAE ZES ZZAE Bo
A o)} e F7hy FHOE BHPo| FHoT
7t A xR 2y A4 EFHTs ol Fosiok
oltt. A Joneso] WM HAIFRFL JYHFT FFE3
9]e] Romer2 g3 oh2 Ho] glon By B¥x Mex 7|e
LAS HAFS 2] (2) o] 9] Jones®EF I zpolrt ok FoAA
22 7EHCE £ RomerEF o)zt & + Ut
AARTI FERAH/E e JonesBH O EAL 59 AlA
g As59E ¥ £t [29 1], [O2" 219 [29 312 &
7} 9iGDP EAHHF, HPYAY I X89S 1P dFFISE
(IGNP R&D A& HlF 2 AA HGA oy A7 ¥HFHHE B
o FEd, BF 7%z Z/837 98¢ ¢+ Uk FA
ARAZERF =W o83 fg F7he Z71A4F 0907
& 199 GDP F7H&E 23] AsAIACk & Ao, A4
Ho=z J8% AF4E TAANIA FF2S ¢ F Aok [1¥
alel s 19% GDP7L Ael 94 $E2 Z7t8T U]
B Eolch AAGH Ge® HFRA AZ3k Atole] FolE A
45T 9A gk BF FFY A olE UGDP FAE, A
A9 A BEAF 1PT AFPFE Z7hE AN 4
FEHE 20T RO, AF AnASH ol M st 7ol
o]

4%
Gr1He2E TS, AVHLEE FEEHATE TANT]

2,
.le‘ﬂ-:i‘””.
mo‘_,i;rﬁm\""q

o N o 9 o _,—bf‘“

_l
ol
X
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(33 1] CHGDP F|AHIZ
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(28 4] 12/€ GDP(ET )

ar
B.S_M
3k
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27 [= 1005 gDp  — ME0I=A |

15 [

1k

05

ol v v v vy e e e e e

66 68 70 72 74 76 78 80 8 84 8 8 N R KU B
Z ) AR Adjusted R? = 0.995, F A M5 0.0365-2 76). 1=} A7)
A9 AL FAE A3He = 0.70).

2) FAESFY AFE e TFAAE 49 Adjusted R® = 0995, F
AW 0,03(21.6), M WSG9 AT —0.00(-2.08), 1z} =713 A4 7
S FAME A3 = 067).

3) &9 Ao FAHSY A Fol HF 0o ZASA T F8A vt
AR FAHEE, AFEo] dAZTHE sHde] 2 e A
717+, E4E 9N AAGES AFx 123 GDP7E FA 4
7 (trend stationary)o] g7l Bkt A& zb= §F B2 3 (random work
with drift)e] AZF & zhe= A #9d. a8 9714 €4 A3ZE
AL ANEF T3/ FHAAAHAM) AZE & AN 23
g diEg JdelEg AR = AT ZAEH AL ofd.

t 9714 4gedd Aol

[ 419 10T &9 A T7/1& S 53 2 o &
ZAAZE W AR ZFNFEAE T FEY S UAAT
HAHCEE AFHoEE FFsst7] offoh oJEFE &
i FFAAE AAFE FH3E de olAAFAZ U7
Foll AR 2ol A7 FAHAA AAZ EHAHT AT

],
B7] oigth E¥ A/ F AN E L4
FAE Holx Rou, BF AYY AHEE B
AL YA 19808 U AR TR 27HFAE

(Lee[1998)). HFH22E F7| 7= 7
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¢ & Qo2
2. HEZ0IM 2| 7|suH

Jones®] WhiA AARFPL NeSel A E37] Aol =afok
g EAF &Y 8 Aok el ZE HkeE 7o) Jones(1997)&
Romer(1990)¢}t Zro] R&D A &d W& 71efA 7} 97 J 7
mE R N FEAFTE VLR st AAFEF ot A
4] Hall and Jones(1998)€} Jones(1998¢c)= QA AE HAAE 7]& 9]
Ao £o2 JRIE AEIRYL 728 ¥ Yo, AED
oz slgolMo] A AHARE Faa] o] FoiA7] G F
7449 oW MEE YE L7HA gk AFHE )
£F9 71¢olgFY BEE VSRR 9% 99 AT g0
vt EHo] ok wEtA BRAE 0§ JIE(E T

HAAHCE 2980 2N Jones(1997)E Y8 FAHI MEZF A
ARYL VEIA S

=39 7l BAe £ e 2ok $H ADE A
E%9 /eAE, Bk 998 JEelgFI Tl HoH]
2E

7 2o A
[o]
AAZ 71& T FE 33, Romer(1990)2} Jones(1997)E W

-~}

-
w

FAAA A0S A4S T3 Zol WAt 4 o3 2ol
ADS F7HEE A (DI Zol AR & =349 EHEE(0)%
AT LFL)E FE A 4 (the duplication parameter: A)Z A 3}3t
FLHA Fo2 A AL

5) 8}A 2+ Summers and Heston2] PWT Ho|E] & Al&-3led ZAA AA ] <B4
20 &S ANE A Y AY FAE FAE SE YA

6) A& EF, &3 FAJ Fs= R&D T4 @%%9} A 97t v
R&D Fx1¢F A9 AFost 75‘11 gt ZEHoZ Aetries AF #
FFo] 27 wWEojtt. vF A% &g AL FEALE AT &
FEAY A= J8R goH F Hs}ﬂ] Aolxo] g1g Boltt.
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dAGyd: = OL; (D

of
Y
-

A7} 0T A3 184 A9y 7Yt JE A7 4
EigEE *ﬂ*‘wlaJ YFEo] A AT HEY
Mg = LS AR 5, & 84 4
- 433 64M DRAM 71 o] & FA d74d 9
LEHAE A dF A74Y 8L FJAHY 7]
& Zgol HAXT 23 %ﬂl{iﬂfﬂ NedAdEs 7
& Zojth
T 4 Q)% 2ol MEFol AN FHE 7ieol&5HA)
F AT FA FH AF xS 2E®B)O] NEF A
T4 A AAH@)E F-oFs YAFE %ﬂﬂi(A"B"")i&
Z7HNZTT AR BT ol & = JA'AE HWFY JE2E)
2 A 213 Romer(1990)} Jones(1997)E A 3F 3‘101 o}

2
lo

T

o wft
2
X
% ol
e

i
L
=

1)

=
3%

£ oy &
a2y
AL b
5‘:

o
n
3
N
N
g0

8 = SA’B-* )

¢ = 2] 2 A < (the parameter for knowledge spillovers)Z 0
oAy 1B A0y pg e &, N 47 de eRe
FEAAE TAANA BARA ‘3 2 %Y 2FE HAT F
o ES o] A2 ARAF VELE BE EYTLEH AXF9
Zlgdne] AxFY QG ¥ &adst ddy 7t &
9] ZurA o] o] ¢)(advantages of backwardness)ol] T3k =9 &=
Gerschenkron(1962), Pack(1993), Lau and Wan(1994)o] A & 4 gl
© 1 Krugman(1979), Dollar(1986), Segerstrom, Anant, and Dinopoulos
(1990) 52 UWFFEIFAA SolA olF gt Ut Jones

7 L' 8 AFddAs 97 Adextema) R22 EA G
8 A'E A8 ATdAAE AR Adlextena) 22 EABT
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(1998c), Hall and Jones(1998)= MEZ 7| wA 9 U3 QA A
AHOE HRAFAAY 7leBHdE AFs gloH, 47 s
ol 2 AZES, 98 MEFo] ¥ AFES AgE3E o
FE& ME=2 A =3 Q<l(infrastructure)dl] A 3. ¢l ch. Parente
and Prescott(1994)= M= Q6] s Fats 7)< & A (barriers
to technology adoption)®] I A7} &x+=te] A= FZ(catch-up)
B3R T2 2d9E AHEHL Urh ol 2 =&
E o 4 QF AEH 8o A9 o]dg WA
BE. & AFFHLE FAFAAA Ae AEFAA Y AA
ECIEol LTS A2 ol 2 £ A

@E A (D st 4 (3)°] =&d

i

dA(®/dt = OLSA* B (3)

A A ()Y FEE AT ] FA AEIe seusE
HAFE 4 9F 7T 5 Utk

dinA(p)ds = 8LA(BIA)* €

N

18 BAZRANA 71€°18&58L2 BT FHE@E

T dABAZELANME d7LEFY S7HE0] A+ F7HE

o o] FAE Al dgsH Z7F I AN

9 AEZ NEBASSEIS HAFY FAH J1EABEE ()
9 AAE BAFE 4 9F 92 5 Uk
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g = (- ¢) + gs ®)

ga =-¥n + gp

Jones(1998c)ell WEW ANE=9 F7] 7jedd F7H&
F 71X B E(gn)E WARSFIE obd A Folth B A
HARTY 2 ot} gt 7HSAHE 55 7HE@/(1-4) =7
mel Foltt. &, Jones(1998c)8] FAHt} & Syt gt o] 3}
ol MEFANAY 7l 7&olE5H2E F=E /Hdssta
FU 2SS TS AFon. o] FrEF A F
Z1Mdel AEH AxAgae ZriMdsd dEel Fdsfer
RAoltt. AFA AxA%s ARFPAAME NEFolA AAFL
2o AolY7|HE F7IE TS JYAT A7AME HEFY

=2
AR FAARZE B2 AHs 7] dEolHh 3 BE

A

1

rlo

rlr

E Fedt w2l 371284 O%
EE 75 ATPGARE 918 40T 4PHT
Atk &, 474 =FY MEL LE FARY Lk Lo LY
Foz A ol ¢ TYNA £ v 2ol LS F7F
B8 4FRACE, L9 F748¢ 3718 P02 ¥

I,
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2EYlNE AEF 7128 e JASIAN ATARE,
STAREZANFE £ 7eF 722 FA5H I Romer®Ed
< Ag3y o 7R T EA 9 A ORAE et
o ARARE TFAIL ARAREL SHAL 7Y &
BEAE QAT F ASAFE Ao dd. JFA AR
2QHE ARAY WA AF & Yo NeFEol BF
N (FF)e] W& o] &3td AAAANY #F4ZAEE &
YA A7 Z(a constant growth path)yE HASt= WA LS =&
337 g

HFASEE 7199 BAATFE BASIY e (F5)9 4
ADAAM ZAZ2A S A =0E LB A FARAA S FHA
e oot 2.

Y = A(hLy)"™x"

E3 FTARE 7199 AEA F2FH AAAA Y FAL
259 FAE BEAIE 4 (A0S BAl Sl st kF F
7t el 9] 7] (labor-augmenting technology)e HAFE= AFH <l

]|

-HEHA A E FeA g
Y = K* (AhLy)"™* (6)

o] Aatgrol ostH Zle@)o] AT W AHY FAGRE K
S S8ETF iyl U FFEHS EAET. 13u ZARA
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Ho gy A7 A8 @99 AR 2 S¥xF ol &2 F U7
o] ATHRE R i@ FFAFE BAES. F, 74 A
BAFAANAE JRH AT BA AR = HF2 olth. Romer
(1990)] 98 FxEHAUTC] A2 7EFHSE v AAH L ul
Al & 7}% FH(nonrival and non-excludable) 54 & zt7] wj o Z
FH o2 AAFAAHLE FEAFo YEUH ol BA £
A AR E AZANI 7] mrE ol

ANIAEs AR ANA GG 2ol AF7E A AT F
FTHI 7P A AEFe FH
AT AAFE 282 FE ULy, 71€lEFEHES 5
HAA71 98, & 71€EZ%E 93 L&E FEWL) RS Rl
o E3 o] BAY FFREFWY R FHAIAL) oY
o AHAAE E= 75E FH37] st LAZHEU)°] L&
T Aox MRS AT = gAY Agxd L bed 2o

(W

SLA

Li+ Ly = (1—I)N Q)
WASE FASE T 2 A7MEGES d8 |, 45
£ BASE 42 g 2
dinK(p)/ds = sx (Y/K)—d ®)
EAY T sk A7HZLE a7t 0BT gy 7pg g 4 (6)
AN AR 3A FIHFAZE £ A8 y = VALY,
k= K(AML)E A58 593 4%+ ¥ AR5 2A4E
& % o
y=¥kK
alnk(syat = [sk(k)] — (n+d+ga)
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kSl Z7hgol 09 o kst yo] AR K HyE 7T F Y
o M QAN B ArFF A0l =&d

k*/y' = sp/(n+gat+d)

o A& Foby YuFFo) A AR A O)% A (10g
7 & gt
K = &0 ®
ya _ §K¢/(l—-a) i (10)

VA & = [sil(n+gatd)]olth o] A& ThA Eo Aesd 1
AF &9 FrIFgel 4 1N} 24¢ ¢ F ok

(YIL)" = LA'R &0 (1)

o] 2ol A Iy = Ly/Lo]t}.
A (HE A s RIS 2 (D] WY 199 A=
7] 7% 4 (1% 2ol 4L & Ut?

*

(YIL) = Iy &0 (8/g)™ pe™ 17 L7 B 12)

rlo

o Mol A Iy = L/LO|Z y = A(1-¢)°lt}. o] FFF WA
Oe 2 534S /AT 9o AA, wAg FEEHS 1
AX AEE upe} o] Tl o] g YESFY JUth AFF

AXE Zegilol MER 197 A& FTFHLE F7HA 717
gEolct. 28y o] BFNA ol s A £84E glo] A
A7 o]|Fojx & Zo] oYt} Hall and Jones(1998)} Jones(1998c)

o3l

9) FEAAAEAS] & AE(the stock of technological capability)ZtS 4] (4)E
AEsE 44 F8 + Aok F, A=) LTV B =@ LIV B
ol Al 4 (1D WY A 19§ 78 & Ak
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o &g 7leo g TNV A dFH e =¥ E 2
82 3. EAH, =29 I 7] & FGize effects)= LA =, Jones
(1997) A &} ZFo] 59 F2F FH(scale effects)7} ) g c}.'0
Z, 1 U AFAFE] 24 7]€F 4 (the technological catch-
up) £t ME7] & 1 59 F7H&°] ¢ A Fth
st g o 2, 10T A& AFY X =5FMEmF A
AFAAM Y 7eFAESE(gpdd AT AZE 4 (12)°] =
I8 A 5, xx u, AT L7} ASTDE 7HR ok 4L vl
£ 4 (13)% 22 A7AZAEEE 7€ 5 Ut

8 (Y/L) Tt gs 13)

o 4ol BEW FHARAZAA, 197 4EF7}
e A9 AeeRrd o, e FRE)e AAF
g A1&8Axg g AART Utk ol 2 § 1) 23

2o et HElRFOZA Jones(1997)e] J3f F

e BE
AH 2 Qe € XA A7 Z(the constant growth path)E +& &
A

e
oA
-z
e

N

gV/L)=g(ly)+a/(1-a)g(xx)+PAu+ygll)+yn+gs  (14)

e FAME o YHMAASE ol &5 I AANT
291e BY3A Frh

10) 27153 199 429 A7F Z77 259 7o o ZAEE, 7
BEESE 1973 229 Z7F 2 E\SUHE uet 2R E S 9k
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(E DI 4 (199 Yetdes BE 59 57
BT Aot T2 AYeTUnH ATETUNY T2
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