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Oewpieg Okovoptkng MeyéOuvvong

@ H owovopik® peyéBuvon otoxevel TNV KATAVONOT TWV

ELOOBMNUOALTIKAOV SLaLpop@V HETAE) TwV XWwPV.

International Differences in the Standard of Living

Income per Income per
Country person (2007) Country person (2007)
United States $45,790 Indonesia 3,728
Japan 33,525 Philippines 3,410
Germany 33154 India 2,753
Russia 14,743 Vietham 2,600
Mexico 12,780 Pakistan 2,525
Brazil 9,570 Nigeria 1,977
China 5,345 Bangladesh 1,242

Source: The World Bank.
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Oewpieg Okovoptkng MeyéOuvvong

o Aiepeivion TPpoodLOPLOTLKAV TOLPOLYOVTWV aLUENONG:
@ Tnc cvoowpevong kepadaiov.
© Tovu gpyatikol duvaukov.

© Tnc texvoloyiknic KavoTopiog.

Tipoe Otkovopkdv Emiotnpédv Ocewpioe Otkovoptkiig MoArtikiig ADexépPprog 9, 2024

3/32



Ocewpiec ovoowpevonec kepalaiov: TTéderypa
Solow

@ Yuvdaptnon mapaywyfc (Tpoocpopd ayadiv):

Y = F(K, L)

@ TmobBétel otabepéc amoddoeic kAipokag:

zY = F(zK, zL)

@ Auth M umtdBeomn poc emiTpémel vor avadOoovupe Tto Ley£0m tne
olkovoplog og oxéon pe tov aplbud twv epyalopévwv:

Y/L=F(K/LL/L)< Y/L=F(K/L1) < y=f(k)
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Ocewpiec ovoowpevonec kepalaiov: TTéderypa
Solow

Output The Production Function The
per worker, y Output, f(k) production function shows how
the amount of capital per work-
er k determines the amount of
output per worker y = f(k). The
slope of the production func-
tion is the marginal product of

MPK capital: if k increases by 1 unit,
y increases by MPK units. The
1 production function becomes

flatter as k increases, indicating
diminishing marginal product of
capital.

Capital
per worker, k
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Ocewpiec ovoowpevonec kepalaiov: TTéderypa
Solow

o H Thtnon yiow ayot@é mpoépyeton amd TV KATVAA®OT Kol Thv
eTévduo.

@ To mopaydpevo mpoidv avd epyditn droywpileton otnv
KOLTOVAAWOT ovd €p YT Ko oTnv emévduon avd epydTn:

y=c+i (1)

@ To utdderypo utoBétel 6TL éval pépoc s Tou eloodHUATOC
atotopLeeTa ko To utdlotmo (1 — s) katovaddvetan. Emopévag
1N KaTtovdAwon propel va ypael wc:

c=(1-s)y (2
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Ocewpiec ovoowpevonec kepalaiov: TTéderypa
Solow

o AvtkaBiotdvtoag v (2) otnv (1) éxovpue:
y=[1Q-s)y+isi=sy

o H e&lowon awty pog delyvel 6TL 1 emévBuon LoovToL e THV
oTtoToLievon.

@ Yuvem®dg: to amdbepa kepadaiov avd epyoldpevo (k) kabopilet
TNV ToodTNTA TPOLEVTOG TTOU TTAPALYEL T) OLKOVOUIL, KOl TO
Tocootéd amotopicvone (s) kabopilel TNV katowvopr| Tov Tpoidvtog
AVAECO OTNV ETEVEVOT Kall TNV KULTOLVAA®GCT.
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Ocewpiec ovoowpevonec kepalaiov: TTéderypa
Solow

@ Avo mapdyovteg petafdAlovv to amtdBepo kepadaiov:

© H emévduon (véog eomhiopdc).
@ H andofeon (pBopd kepahaiov).

i =sykowy=f(k), omdrte:

i=sf(k) (3)

@ Auti n ediowon ovoxetifel To utdpxov amndbepo kepoadaiov k pe T
CUCOWPEVOT] VEOU KEQAAioL .
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Ocewpiec ovoowpevonec kepalaiov: TTéderypa

Solow
y=c+i
Output
per worker, y
Output, f(k)
Output
per worker
¢ Consumption
per worker
Yy
: Investment, sf(k)
S, Investment
! per worker
|
Capital
per worker, k
Tipoe Otkovopkdv Emiotnpédv Ocewpioe Otkovoptkiig MoArtikiig

Output, Consumption, and
Investment The saving rate s
determines the allocation of
output between consumption
and investment. For any level of
capital k, output is f(k), invest-
ment is sf(k), and consumption

is f(k) — SF(K).
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Ocewpiec ovoowpevonec kepalaiov: TTéderypa
Solow

o H andéoBeon evowpoatidveton vtobétovtog 6Tl évar Tuiue § Tou
anofépatog Tou kepahaiov pOeipeton k&Be xpbdvo kotd dk.

Depreciation A constant frac-
tion 6 of the capital stock wears
out every year. Depreciation is
therefore proportional to the
capital stock.

Depreciation

per worker, 8k Depreciation, 8k

Capital
per worker, k
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Ocewpiec ovoowpevonec kepalaiov: TTéderypa
Solow

@ H amnéoBeon svowpatdveton vtoBétovtog étu éva TR & Tov
anobépatoc tou kepahaiov @Oeipeton k&Be xpbdvo katd Jk.

@ Emopévwc 1 petoforf oto andbepa touv kepodaiov sivou:

Ak =i—0d0k

@ 4mou Ak eivouw 1 petoBor Tou amobépatoc kepadaiov amd To éva
étoc oto dA)o.

@ Xpnowomoiwvtog thv (3) propoldue vo ypdoupe:
Ak = sf(k) — ok
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Oewpieg ovoonpevong kepalaiov: TTdSelypa
Solow

o Tmdpyet évo povadikd etimedo amobépatog kepaaiov (k*)
OTOV TO OGS TNG ETMEVEVONG LOOUTOUL [LE TO TOOO TNG
andéofeone.

@ Y& autod To emimedo éxoupe: Ak = 0.

@ To k* ovoudleton emimedo otabepnc katdotaong (steady
state) Tov kepaAaiov.

@ lNotl otutd To emimedo eival onpovTikd;

Tuipoe Okovopukdv Emiotnpov Ocewpioe Otkovoptkiig MoArtikiig AeképPprog 9, 2024 12/32



Ocewpiec ovoowpevonec kepalaiov: TTéderypa
Solow

@ o 8o Adyouc:

©Q 4tav o okovopia Ppebel oe avth T katdotaom, o Tapapeivel
ekel.
@ Av dev Bploketon oe avth TN katdotaoT, Ba teiver vo Bpebet.

@ Me &Mha AoéyLa, ave€dptnTol Tou ap)ikol eTmédou Tou kegadaiov,
7 owovopio Ba teivel vou Bpebel ot otabepn katdotoo.

o TT avth tnv évvola N otabept kortdotoon ekppdlel TV
HLOLKpOXPOVLOL LOOPPOTILCL.
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Ocewpiec ovoowpevonec kepalaiov: TTéderypa

Solow

Investment and
depreciation

Tipoe Otkovopkdv Emiotnpédv

Depreciation, 8k

Investment,

sf(k)

Capital stock Steady-state Capital stock
increases because level of capital decreases because
investment exceeds per worker depreciation
depreciation. exceeds investment.

Ocewpioe Otkovoptkiig MoArtikiig

k, k* k, Capital
/. ‘ .\ per worker, k

Investment, Depreciation, and
the Steady State The
steady-state level of capital k* is
the level at which investment
equals depreciation, indicating
that the amount of capital will
not change over time. Below k*
investment exceeds depreciation,
so the capital stock grows. Above
k* investment is less than depreci-
ation, so the capital stock shrinks.
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Ocewpiec ovoowpevonec kepalaiov: TTéderypa
Solow

@ [lo¢ N amotapievon emdpd otn peyéBuvon;
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Ocewpiec ovoonpevonc kKepaaiov:

Solow
@ Mg M amotapicvon emdpd otn peyéOuvon;

Investment
and depreciation

1 2. .. causing

TToderypo

ok
s,ftk)
s,flk)
1. An increase

in the saving
rate raises

. the capital investment, ...
* stock to grow
. toward a new
. steady state.
X 0 X
Kk —_ k% Capital
per worker, k
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Oewpiegc ovooDpevong kepadaiov: TrOderypa
Solow

Income per person in 2003
(logarithmic scale)
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Oewpiegc ovooDpevong kepadaiov: TrOderypa
Solow

Income per person in 2003
(logarithmic scale)
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Trdéderypa Solow: O xpvodg kovévag
OVOOWPEVOTNG TOV KEQAAALOV

@ Mok eivail 1 &pLoTN TTOGSTNTA KEPAANIOV TLOV KEYLOTOTIOLEL
TNV evnuepiot TNG Kowwviag;

@ To eminedo ekeivo OV PEYLOTOTIOLEL TNV KALTAVEAAWOT TWV ALTORWV.
Avutd eival To emtimedo Tov Xpvoov Kavéva tng cvoomdpevong
I3 . *
Kepaoiov: Kgold-
@ Apyikd mpétel val Bpodue TNV KATUVAAWON aval py&Tn OTN
otabept| katdotaon. Katémy, propodue vo Bpodue mora otabept
KOLTALOTOLOT TNV LEYLOTOTIOLEL.
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Trdéderypa Solow: O xpvodg kovévag
OVOOWPEVOTNG TOV KEQAAALOV

y=c+isc=y—i

AvtikaBiotobpe To Tpoidv y ko T eTévduon i e autd tne otabepric
katdotaong: f(k*) ko dk*, avtiotolya, ko TpokdTTEL:

¢ = f(k*) — 0k*

@ Apa M katawvdAwon otabepric katdotaong eivan n Slowpopd
avdipeoo ato Tpoidv ko tnv atdéoPfeon otabeprfc katdoToone.

Tipoe Otkovopkdv Emiotnpédv Ocewpioe Otkovoptkiig MoArtikiig AeképPprog 9, 2024 20/32



Trdéderypa Solow: O xpvodg kovévag
OVOOWPEVOTNG TOV KEQAAALOV

Steady-state
output and
depreciation

Steady-State Consumption
The economy’s output is used
for consumption or invest-
ment. In the steady state,
investment equals deprecia-
Steady-state tion. Ther_efor_e, stead_y-state
outpit, fk*) consumption is the difference
between output f(k*) and
depreciation 6k*. Steady-state
consumption is maximized at
the Golden Rule steady state.
The Golden Rule capital stock
is denoted k¥o14, and the
Golden Rule level of consump-
tion is denoted c§oi4-

Steady-state depreciation
(and investment), 8k*,

H—i%—/ Steady-state capital
‘ it ‘ per worker, k*

Below the Golden Rule  Above the Golden Rule

steady state, increases  steady state, increases

in steady-state capital in steady-state capital

raise steady-state reduce steady-state

consumption. consumption.
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Trdéderypa Solow: O xpvodg kovévag
OVOOWPEVOTNG TOV KEQAAALOV

@ H kAion Ttng kotutOANG TNG OUVAPTNONS TTapaYwYhig Stvetau
atd To opLokd TPoidv Tou kepohaiov MPy.

@ H kAion tne kopmdAng andéofeong and to 4,

@ Emeldn M katavdAwon peylotoToLeitol dtov oLutég oL 890
kAiosig sivow ioeg, o xpuodc kavdvac Teplypdpeton amd Ty
eglowon:

MPy =6

o AnAad1, To opLokd TPOldV TOU KEYAAAIOU LooUTOU e TO TTOoO0OoTd
¢ amdoPeornc.
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Trdéderypa Solow: O xpvodg kovévag
OVOOWPEVOTNG TOV KEQAAALOV

Trdpxel v Too0oTS ATOTAULEVONG (Sgoly) TIOV Bivel To eTtiTeSo TOL

Xpvoov Kavéva tov kepaaiov:

Steady-state output,
depreciation, and
investment per worker

Tipoe Otkovopkdv Emiotnpédv

*

gold*

P

Cgold

ok*
sy

Sgoldﬂk* )

%
’gold

*
kgold

|
Ocewpioe Otkovoptkiig MoArtikiig

Steady-state capital

per worker, k*
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Owkovopkn lNMoAitiky oto vrdderypa Solow

@ Av umoBéooupe étL 1 olkovopia pog Pploketol oe ot otoBepr
Katdotaon Sioupopetik and ekeivn Tov Xpuvoov Kavéva.

o Ti Ot oupPBei otnv kKortavdAwon katd tv wetdfoon Ttpog T
KaTAoToLon Tou Xpuoou Kavova;

@ Avokpivoupe 800 TepLTTOOELS:

© H owovopio ekkwvel amtd onpeio pe vPnAétepo etminedo kepalaiov
otaBepfc katdloTaong amd autd tou Xpuocol Kavédva.

© H owkovopio ekkvel attd onueio pe xopunhétepo ctinedo kepaaiov
otabepric katdotaonc and autd tou Xpuoolh Kavédvar.
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Owkovopkn lNMoAitiky oto vrdderypa Solow

@ 'Eotw 6t Bprokduaote oe éva onpeio e vPnAdtepo eminedo
kepahaiov (ky) amd autd tou Xpuoolh Kavéva (k% ).

TIpoidv kot amdcPeon otadephc KATAGTAONG

Tipoe Otkovopkdv Emiotnpédv

&

Sk*
f(k*)
¥l
k*gold )% -
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Owkovopkn lNMoAitiky oto vrdderypa Solow

@ O umevBuvoc X&pa&ng TONTIKTC ELWDVEL TNV OLTLOTAUIEVTT).
Y uyxpdvwe avEdveton 1 katovdAwon. Emeldd to kepdhowo
MELOVETOW, LELOVETOL ETILONC N €TEVEUOT, N TULPAYWYN KOl OTOSLOKEL
1N KOTAVEAWOT.

Reducing Saving When Starting With
More Capital Than in the Golden Rule
Steady State This figure shows what hap-
pens over time to output, consumption, and
investment when the economy begins with
more capital than the Golden Rule level and
the saving rate is reduced. The reduction in
the saving rate (at time ty) causes an immedi-
ate increase in consumption and an equal
decrease in investment. Over time, as the cap-
Consumption, ¢ R LR E R ital stock falls, output, consumption, and

. investment fall together. Because the econo-

Investment, i _I """""""""""""" my began with too much capital, the new
L steady state has a higher level of consumption

than the initial steady state.

Output, y AR R R R R

The saving rate
is reduced.
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Owkovopkn lNMoAitiky oto vrdderypa Solow

o Qotbdoo, pakpoypdvia 1 kaetavéAwon Qo Bpicketou oe
vPnAdTepo eminedo ev oxéoel pe mpv TNV TapépPoron.

Reducing Saving When Starting With
More Capital Than in the Golden Rule
Steady State This figure shows what hap-
pens over time to output, consumption, and
investment when the economy begins with
more capital than the Golden Rule level and
the saving rate is reduced. The reduction in
the saving rate (at time tg) causes an immedi-
ate increase in consumption and an equal
decrease in investment. Over time, as the cap-
Consumption, ¢ R AR R R ital stock falls, output, consumption, and

: investment fall together. Because the econo-

Investment, i _l """"""""""""" my began with too much capital, the new
L steady state has a higher level of consumption

than the initial steady state.

Output, y R R R R

The saving rate
is reduced.
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Owkovopkn lNMoAitiky oto vrdderypa Solow

@ H peiwon tne anotapicvong civo ety nuévn TOATIKY: TO
emimedo TN KaTAVAAWONG aLuEdveTol SLoLypovikd.

Reducing Saving When Starting With
More Capital Than in the Golden Rule
Steady State This figure shows what hap-
pens over time to output, consumption, and
investment when the economy begins with
more capital than the Golden Rule level and
the saving rate is reduced. The reduction in
the saving rate (at time ty) causes an immedi-
ate increase in consumption and an equal
decrease in investment. Over time, as the cap-
Consumption, ¢ R LR E R ital stock falls, output, consumption, and

. investment fall together. Because the econo-

Investment, i _I """""""""""""" my began with too much capital, the new
L steady state has a higher level of consumption

than the initial steady state.

Output, y AR R R R R

The saving rate
is reduced.
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Owkovopkn lNMoAitiky oto vrdderypa Solow

@ 'Eotw 671 Bpiokduaote oe éva onueio pe XoupumAdtepo etinedo

kepahaiov (ki) amd autd tou Xpuoolh Kavéva (k% ).

TIpoidv kot amdcPeon otadephc KATAGTAONG

Tipoe Otkovopkdv Emiotnpédv

&

Sk*
f(k*)
¥l
Ik k¥gold o+
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Owkovopkn lNMoAitiky oto vrdderypa Solow

@ O umevBuvoc Xdpa&ne TohTikTc vEdvel TNV atoToisvon.
Y uyXpdvwe RELOVETOL 1) KOTOVEAwoT. Emeldn to kepdhaio
agdvetal, oLvEdvetol emtiong 1 emévduon, N TAPALYWYT, Kol
potkpoxXpévieL 1 KOLTOLVAAWOT.

Increasing Saving When Starting With
Less Capital Than in the Golden Rule
Steady State This figure shows what hap-
pens over time to output, consumption, and
investment when the economy begins with
less capital than the Golden Rule level and
the saving rate is increased. The increase in
the saving rate (at time t) causes an immedi-
ate drop in consumption and an equal jump
in investment. Over time, as the capital stock
grows, output, consumption, and investment
increase together. Because the economy
began with less capital than the Golden Rule
level, the new steady state has a higher level

Output, y
Consumption, ¢

Investment, i of consumption than the initial steady state.
£ Time
The saving rate
is increased.
Tipoe Otkovopkdv Emiotnpédv Ocewpioe Otkovoptkiig MoArtikiig AeképPprog 9, 2024

30/32



Owkovopkn lNMoAitiky oto vrdderypa Solow

@ Y& awth tnv Tepintwon (k* < k;;o/d) ocrcouteitol piot oLpYLtkn
Tepiodog PelwPéVNg KaTavaAwong wote va emitevBel n awdEno
TNS LEANOVTIKA.

o Quelel tic peXdovTikéc veviég os Pdpoc Tne Ttapovoag Yevide.

@ O umebBuvog Y&pagng Tohrtikng avTipeTTilel o oxéon
oLvTAAALY G TNG EVNREPLOLG ETAED BLOLPOPETLKOV YEVEDV.
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2 Ovoyn

Trdderypa Solow.

H otabeph katdotoon oto utdderypor Solow.

O xpvodg kavdvog cuooOpevang Tou kepohaiov oto VTtdderypa
Solow.

Owkovopukty MoAttik? oto umdderypor Solow.
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