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» BEREDES: &i&/K#standard of living 2585
HEKEFZROLDIIEEAEDGDPTIEAL,
— A=Y EHOutput per capita
=% &GDP.~ A Opopulation.
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BAREXD— ANH1-UEEGCDPDZE 1t

The Evolution of Output per Capita in Five Rich Countries Since 1950

Annual Growth Rate Real Output per Capita

Output per Capita (%) (1996 dollars)

1950-1973 1974-2000 1950 2000 2000/1950
France 4.0 1.8 5519 22,371 4.1
Japan 7.4 2.3 2,417 24,671 10.2
United Kingdom 2.4 1.8 7,641 22,188 2.9
United States 2.4 2.1 10,601 33,308 3.1
Average 4.1 2.0 6,544 25,634 3.9

s 1950F YFEHERBE EFEKEFIKRESHELT=
L&, TA)A3LE. T R41E. BN 10.2(8
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The Decrease in Growth Rates l'
Since the Mid-1970s ‘

1970F R LUIED R RFILIXENIZE FEZIH ?
= “rule of 70”
DAL MNEZREXNTEMLTWNSEE, TOEHI 2/
[ZHBIZITFIT0IXEI D,

s 1950-1973F (2 1TA4EDFEHREREILL.1%
HT M70/4.1=$916F THEFEKEIFZ2{EI1Z155

s 1973-2000 12 H 1T EH K EEIE2.0%
HREIKEMN2EIZHDDIZT70/2=35FthHh 5
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The Convergence of
Output per Capita
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The large increase in the standard of living

HEERIKEDKIEZM L

The decrease in growth since the mid-1970s
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Convergence of output per capita
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Looking Across Two Millennia l!
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Looking Across Two Millennia l!
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Looking Across Countries ll

LOELVWEBE D TOREFRREEZATHED,

Growth Rate of GDP

per Capita 1960-1990, & s~ %o

Versus GDP per Capita § - .

in 1960 (1996 dollars); 8 «+-* L, & *e¢
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between the growth rate of 3, $% ¢ oos
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Looking Across Countries ll

g R [CR THBE. ..
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OECD, Africa, and Asia § ,_ % °® o oqs *
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Aslan countries are o 2 :I-... _ ¢ .
. (U]
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levels. There is no g 0o-ng .
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evidence of convergence 5 - — ==
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FOTHEDEEEICHFTRELTWAS—H, FIUAEEIFEUREL T
LY, The four triangles on the top left corner correspond to the four tigers:

Singapore, Taiwan, Hong Kong, and South Korea. All four have had average
annual growth rates of GDP per capita in excess of 5% over the last 30 years.
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Looking Across Countries l!
CCETODFRED

- Growth is not a historical necessity.
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Distribution of Happiness in
the United States Over
Time (Percent)

1975 1996
Very happy 32 31
Pretty happy 55 58
Not too 13 11
happy

RNIZHTE=RED

Distribution of Happiness in
the United States Across
Income Groups (Percent)

Income Level Top Quarter Bottom

Quarter
Very happy 37 16
Pretty happy 57 53
Not too 6 31
happy
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= Robert SolowA 1950F K ICRAFRELE-BREFRKETIL(/O—
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What determines growth?

AR EDERIE

What is the role of capital accumulation?
BEXAEROHR

What is the role of technological progress?

BRI ES D3R
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The Aggregate Production Function l'

.

SETRIEER#The aggregate production function

» PHSWTEFTEOAISEEHL A, REIMICITER (EEFKR)
DEENEZEITED

Y = F(K,N)

- Y = GDP(5&tHIEH =) aggregate output.
. K= &XRcapita—EFEADEY - £EHKE
. N = FElabor—F&1& DK

. F: &£ EB#—F itk #state of technologyZ &9,

. TOBETESIWDI=E/NEETELDN., ED KO ITE
WTHEETEHDD,

- BKENS TN RCEDFHE - ERXNOLYZDEEH
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Returns to Scale and l'
Returns to Factors ‘
SETNEERBOME
«— R [E] B 14 (FRIZ D Y7 — 5F ) Constant Returns to Scale:
FE - EAREZE(IZ2EBALVNIE, EEL21B(2HS

2Y = F(2K,2N)
— I, FE - EARZHIIMETNIE, EELE
XY = F(XK,xN)

«EARDYFEE B Decreasing returns to capital
FEE—TIRL . EREITEENSE-EE. £ESDEM
X T-ATZAVELTGS
Bl MESADBZ—TEITRLE/NYIAVZEPT L.

« B DUNFEE F Decreasing returns to labor
FEZE—TEIEDL. ERLHZENSE-EE. EEEDEM
XA ADELES
Bl NV DEHE—TEICRL. MESADHZIELT L.
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Output per Worker and l'
Capital per Worker ‘
(FEE) — A &71=Y & E=The amount of output per worker

s RRICEALTIRE—EDEEZENLT., EEFBZEEN
TDIBELTAHEI (—ABLYDIZFaTEFR)
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51=8HI1Z1F...
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o FMTIKZEFD ] £ (FfiTES)
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Output per Worker and
Capital per Worker

&ARZHcapital accumulation D3 E

| 2ol F(Kny, 1)
Output and Capital per == '} -———--- ]
Worker @ |
E I
. . S o |
Increases in capital z B "Yon=(Kn, 1)
per worker lead to Q = i
smaller and smaller 3
increases in output g A'r
per worker.
A B C D

Capital per worker, Ky
s FEBE-AZEYER KN, NMEZRLHEFHEE—
ANEEYERYINVAEERBRRICA>TEM
» BL. EFXICEBAITLINERRBRDI-O. ERZTHEDOI
RIFFEATZAINSKLGS

Ch.10-p.21



The Sources of Growth

K fit#e Stechnological progressD3hE

The Effects of an
Improvement in the
State of Technology

An improvement in the
state of technology
shifts the production
function up, leading to
an increase in output
per worker for a given
level of capital per
worker.

Output per worker, Yy

@

o

Capital per worker, Ky

= BiiKENR LT HE AC—AZ-YERKIND
HLETHERYZLD—ANBEYEEYINZRIRTEDS

Ch.10-p.22



The Sources of Growth l!
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BEARAERII—ANE-YATEZ LR SES,
- BTEE Saving rate NETNIL, I{SADEZEENITHN.,

— ANBYRFIKE | ZLFSES
(Chapter 11)
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(Chapter 12)
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logarithmic scale
output per capita
standard of living
purchasing power, purchasing power

parity (PPP), convergence
Malthusian era
leapfrogging

four tigers

aqgqregate production function
state of technoloqgy
constant returns to scale

decreasing returns to capital

decreasing returns to labor

capital accumulation
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