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Solowiz & ERCKA&EA #  AX¥JGDPWHF L3 K, A BELETINEH

BRI

= JhA(exogenous)E = : BRAABMIRWSAK (IA42) , mIRAFHHARKL
T 5T G EregE R

= M4 (endogenous) L =: L RBAINAESK, HITAARKNATH ST H M *
EEBAN T &

INAEKIEH. BRAB T I AL TR FKER
NAWKIZ®: BRAKETNARZTHARFNKIZD
s NAMHRESAY, TRRARG R AT FIRD

ShAE SN ARKIE R, AR HFHRLLLFF LT X

= JLRTE X (paradigm): B DA ER (FAFEaaEMm) R"E, B -AFAREHK
G R 69 7 kit B A AR, AT AT R 8 — ANk A
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B — AT, A ey A A KA
= BRI Y R A3 KA A AKE
A RARaE sk, AR —
vV REABIR: Y, = AK,, HiREW L
TR R AR, L5z K
ZINFEI—HK

Paul Romer, 2018Fi%% 1% £
= 1986. Increasing Returns and Long-

Run Growth. Journal of Political
Economy 94:1002-37.

= 1990. Endogenous Technological
Change. Journal of Political Economy
98:571-5102.
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Mik(idea) R —F & = BF, —FHBRKEN®

P IS F YL

BENEA— M B e, BAAESTF M (nonrivalry)

= MR EANKE: iR, HAKiEZE (know-how)

= St&FM(rivalry): —ANANIZB RaE R, AFHMEIET B —ASAITH 6 4E A

= AEAIEEE M —ANAN IR R, TETAFH — AT H 69 A
v BT AR

MY ETEERAAT HBEGIRE R REREE R

MR — MR S0, TEA T A AA] R 69 HEA P (excludability), &
A BEAT AR, X KA
= HHMEHAREMESF, AL, BZTERA
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AT S
= FH K A AR
T LUES Bk % %

He Ao P 55 48 A foif, Ak
\ NEZ BT KA =
1%, T RER S B kA K

HEFE TR 2 %
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N4k da(public good): E£&IA T A G A H b
= e RRBEHEAIETEFE, WA KN LS, wEE
= W RAREHFE, RALTRFE A0 ER”

FEHAE P £ 7, HR AR ARINE T MR P =T LB & (&K
JR%) &94E R

A FEF: BRAeE TR, EA L dbpdf

= At E: BE—NAENRR, 2EE—AKRFE

SN0 (externality): JEHEMLMLZFEN T, F =7 K E R W

= HE7: ERHABMXOAT

v RABIF Iy, BRAERKAS =T, BALLBELME RS
AT RHA, AR5 A& F IR Rk B 2 R B K
= 2349138 L Coase (1960) “The Problem of Social Costs,” JLE
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e F M —BHIA, WAATUFI] ., B4, miwaidni
= AFHERK: BREV BRI, WEAFBREQLRE Z4ERA4FAE
V' HLAR % 3 4§ 1 (increasing return to scale): —R M A, LIk &
R AEHEA M . FT A ) T AR S AR R A R AR B T Ak
B 5 ORI R 43T )
= BARB#I O BEIAZ, AR AHA MRS 49 T A2
= 19X ERAZEEGSG B, 2182 B R E E Y K 34
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RomerfZ B ERNE =

iﬁ@ﬁ;n=xﬂm@akﬁ;M%”%m%iﬁﬁ%%ﬁk,m%
N esiR e (BiK)

P ERARR: Koy = (1= 8K, +s¢Y, sy AFHME F
" EE T AN AN, 4o RCKARA

TN EERFHOERE: Ly = A +n)Ly, HRLe = Ly + Lay

gt (RR) WRE: Apy = A +0L%,, Ly ANF LR 6953
= FHRERRAMEK, AFRIRAET (FFK) 9AARS, ZHOFHFREARS
= {20 > 0FEE s, mALIREFAANE, — IS HE = 047

VEG >0, MmitheAhs, HAAFNETELS: Wl aftFestd

V EG <0, WhiR BB, FREGEFFRIK: 4o K HieyiRst
= AEMiE: 1€[01], <1, 6>0
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RomertR & shpyidic . FEHEFH

BB E B AF L3187 3 b A % sy, WLy =spl, ERFHL, =
(1 — sgp) L2 = 3R]

Flg, AT AN T x5 KE, SRR -5, AEBKITH

9y = Gk = 9a
s o b A AP AA¢yq Ly
#U‘L/\ % & /i‘iji lﬁ,%ﬁ/lﬁ‘j/iAAt_Fl —_ QLA,tAt = gA — —A - HAl_'
t t
e 538 K35 20, iﬂz%ﬁ*%w,mﬁ%&f\T%
AL An
P25 (g )20 = (1= $)ga = g =
Lay Ay 1—¢

R RN (FEMEETER) , BE. S5 HER X MASolowE &Y
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5Solow# A £, oA 73 (KRERETAEAYE) GAZh A

a

i S i—a
) = (X (1 - sp)
At Tl+gA+6
= AP, 1-spg ATIRAKL 5L REMAAHRLAET LA >

SRLt HSRLt

FERBAHEHAI=1,¢=0, WAA(1 =0Ly;, > gy =06
io:n ]

= At —
A ga

a

. Sk 1-a ) HSRL
yt_n+gA+5 ( SR)gAt
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R&D expenditure over time
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Relationship of R&D growth and prod growth
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Romerfyoamk: MABEZEI4SE = 2R R0 B At

B BEEFERENDHFOX LA = HLﬁ’tAf, 2R3 K 693 S HUH]
5Solow#z & 5 L5+
= 1960F KA 48, ZFFRAF KT KRR
Romer®y 5% m wak, & T %4 M £ (endogenize) T kA = K4k, £
HKR—ANEHRKEZH, TR—ANEF RN REGZFEF, KR
T AT EAR 25 ALAUR] o9 22 fF
Hbagrzs, AT AEGIETHFRAITE S LER, XFRZAEN
Fr AT F B AT T A 5L F (imperfect competition) &9 7 % AL

Bk - T FH - RMNEBE > T LTF

FHLFFE TN TF: BYHEERLE2N@AT, REBIX A
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RomerfR BYA R Bl : & 2% 2 aaEPl )

5S0low. RCKER —#, AT 1E TR ML T RY, EANAH
N 4§ﬁ‘39’7"5/7, T F

M RAETAES I RMEZZTROT AR, REHA:

A

Y =Ly “ z X"

j
F— AT AR B —AFEZR BRES, EZAHA, REAFS)
B AR % 2

st B YA, i A E R RO R AR R T

BEARAET R, A ASLEN, 20 REE 7 BEHAIMNEIR
BB 3T T B A S, MEARKES T L
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A
Y = LWJ xidj
0
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RS

BIX mA ML AT, RES LR
TN, mARAAHE

A A
max Ll_“j xi'dj — wlL —J x;idj
[max, Y o J Y . P;jX;&4j
o j;_q:pj;%ﬁﬂl‘é]%xjé@%‘#é

ERAVE R K F ARG — I R
w=(1—-—a)— pj = aly %x* 1 vj

Ly’ J

G — A EARLA T SR E KB H: pi(x))
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8] ERI JAVR R

HA P S — A LA BB YA BARAES, AR T RERAS,

F)” AjIFRA—ANT 2 2

= FREERXZL, WILEAER T A2H K(imperfect substitution), AN B A A2 8
ety — A F A, XA TR L5 AR A £ BT 52 4 (monopolistic competition)

IR EFHAR: RIFAZR R RA S, £ 51520 F R &)
28 AT S AE AT ARBNGWAE Hr, T B jeaALER KA A

max 7Tj = p](x])x] — TX]'

Xj
FOC: pix; + 0 ! !
= . - X s . — 1 = = , — ; r = = —7
Pj%j TP Pi=1% X/ Dp; P~

%j{‘ﬁ? ?i gé‘h’i=a—1
= 1/a <1: m A& 2 A (markup pricing)
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a=1.y —rx

= aly “x% — a?Ly %% = a(1 — a)Ly *x% = a(1 — cx)Z
= aly Y = Y = Y

PR AT ASRNEERFTEFFTOTAGE
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X Ay AR AR P e B A AR T — ANV A
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AR (RAS) EodP, A—3(0RA AT ARTS, mA@LT IR
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