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YTo Takoe npuKknagHble (pacyeTHble)
mozaenun obuwero pasHosecua (CGE)

* [lpuKnagHble (pacyeTHble) moaenm obLero
paBHoBecua (Computable General Equilibrium
Models, CGE models) nosasuaucb B 70-x rogax XX
BEKa M C TeEX MOP NOAYYUAN LUMPOKOE
pacnpocTpaHeHne BO Bcem MUpe, 0COOEHHOo B
nocneaHue ABa AeCATUNETUA, YEeMY
cnocobcTBOBasio BypHOe pa3BuTHe
BbIYNCIUTENBHOUN TEXHUKU U PE3KMIN POCT
NPOU3BOAUTE/IBHOCTU KOMMbIOTEPOB.



OcHoBHble 4yepTbl (C)GE:
aHaNNTUYECKanA CTPYKTYpPa moaenmu

* MpuKknagHble moaenu oblwero paBHoBecKHs
BK/10YAOT B ceba moayaun, onucbiBatoLme
Pa3INYHble CEKTOPA SKOHOMUKMU:

— dopMUpPOBaHME NPeaNoKEHUSA, KaK peLlleHune
ONTUMM3ALMOHHOM 334341 NPOU3BOANTENS;

— dopMMpoBaHUE CNPOca BCEX SIKOHOMUYECKUX
areHToB, Kak ONTUMaNbHbIN BbIOOP;

— banaHc foXx0408B U pacxoaoB ANA KaXKA0ro areHTa

— BbanaHc cnpoca 1 npeanoXXeHmna Ha BCex PblIHKax co
cBOOOAHbIMU LEHaMUN (UCKIOYEHNE MOXKET
COCTaB/IATb, HANPUMEP, PbIHOK TPYyAa, €CAN eCTb
dUKCUPOBAHHAA MMHUMANbHAA 3apnaaTa).



OcHoBHble YepTbl CGE: AaHHbIE

 PaBHOBecHaA 6a3a AaHHbIX

 OueHku anactuyHocten ana CES n CET
OYHKUMM

 KannbpoBKa: npeanonoxeHmne o paBHOBECUM
B 6a3oBom nepunoae



What is a CGE model?

CGE models are a class of economic model that use
actual economic data to estimate how an economy
might react to changes in policy, technology or other
external factors. (wikipedia)

CGE models usually have most or all of the following
characteristics:*

— Multiple agents

— Agent’s behavior derived from optimization
— Multiple markets

— Decentralized equilibrium

* Following P.J. Wilcoxen (http://wilcoxen.maxwell.insightworks.com/pages/371.html )




What is a CGE model?

* Designed for policy analysis
— CGE model can evaluate effects of a specified
policy change ONLY

* Policy areas with heavy use of CGE models

— Tax policy

— Trade policy
— Environment policy



What is a CGE model?

* CGE models usually
— Employs benchmark balanced dataset for one year

— Data meets the complexity of the model’s
structure

— Separate estimation of behavioral parameters
such as elasticities in CES/CET (constant elasticity
of substitution/transformation) functions



Economic agents

* Types of households

— A representative household: one for entire
economy or a region

— Several types of households, defined on the basis
of
* Income — deciles groups
* Occupation —urban vs rural households
e Factor ownership — labor force vs capital owners



Economic agents

* Types of producers
— A representative producer: one for an industry
e Usually there are several industries in a model
— Many producers in one industry
* Oligopoly models
* Monopolistic competition models



Economic agents

e Government

— Government hierarchy implied by a model design
* Federal government
* Regional governments
— Various ways to model a government
* A consuming agent
e A producing agent and consuming agent
— Government budget:
* Tax revenue
* Interbudgetary transfers for regional governments.

— Government’s problem
e Solution to a problem gives final demand by government



Accounting identities

* Market clearance
— Each market in a CGE model should be clear
— Unless there are some special price frictions
— There will be a market clearing equation for each market

* |ncome balances

— All income received by agent in a model should be spend,
no leakage

— There will be one income balance equation for each agent



Market behavior assumptions

* Perfect competition

— This assumption was quite widespread in CGE
models

— Perfect competition implies both

* Price-taking behavior
e Zero profit

* Monopolistic competition
* Different oligopolistic models



Price-neutrality

 Consumer demand functions are homogeneous of
degree zero in prices.

OH . (AF,,YH) = A OH (P,YH) =
I-OH (F,,YH)=0QH (F.,YH)

* There is price normalization in CGE models

* Excess demand is expressed in terms of relative
prices



Walras’ Law

e Walras’ Law

— |If each individual satisfies his budget constraint, so that the
value of his excess demand is zero, then the value of the
sum of the excess demands must be zero.

— One implication of Walras’ law: if at some non-zero vector
of prices, all but one markets clear, the last market also
clears.

— In terms of equations in a CGE model: one equation is a
linear combination of others, any you can cross it out.



Equilibrium solution

* Uniqueness of equilibrium

— No general proof of uniqueness of a CGE model
equilibrium for an arbitrary model

— Depends on model properties — have to be
established in each case, if possible



Square system

e Square system of non-linear equations: number of
unknowns must be equal to number of equations

— n excess demand equations are not independent can
determine only n-1 prices

— Drop one equation

* Fix one price — this good will be a numeraire good - all prices will
be expressed in terms of that good

* For example — wage for one type of labor

* Model consistency test: you can drop any equation and get the
same result

— Add a price-normalization equation
* Express all prices in terms of a price absolute (fixed) price level



Equilibrium solution

* Walrasian equilibrium

— Vector of prices such that there is no good for which there
is positive excess demand. If all goods are desirable then
no good can be in excess supply in equilibrium.

e Solution of a system of non-linear equations

— Demand functions are homogeneous of degree zero in
prices (“no money illusion”)

— Aggregate excess demand function is also homogeneous of
degree zero in prices



Numerical solutions™
Newton's Method
Johansen's Method
Shooting
Multiple Shooting
Fair-Taylor
Finite Differences
Simplex-Based Approaches

*Following P.J. Wilcoxen: (
http://wilcoxen.maxwell.insightworks.com/pages/483.html )




Software*

 @Gauss; Matlab; Ox

— Ox is a well-designed matrix programming language. An alternative to
Gauss and Matlab.

* GEMPACK

— Codsi, George, K.R. Pearson and Peter J. Wilcoxen (1992), "General-Purpose

Software for Intertemporal Economic Models", Computer Science in Economics
and Management.

— Impact Project (1992), "An Introduction to GEMPACK," GEMPACK Document
Number 1, Melbourne: The Impact Project, Monash University.

* GAMS

— Brooke, Anthony, David Kendrick and Alexander Meeraus (1988),
GAMS: A User's Guide, Redwood City, California: The Scientific Press.

*Following P.J. Wilcoxen: (
http://wilcoxen.maxwell.insightworks.com/pages/483.html )




GAMS*

* Generalized Algebraic Modeling System

— GAMS is a language for setting up and solving
mathematical programming optimization models.

— GAMS can also solve simultaneous systems of equations
and deal with computable general equilibrium models

— GAMS allows one to specify the structure of an
optimization model, specify and calculate data that go into
that model, solve that model, do report writing on a
model, and do a comparative statics analysis on that
model, all in one package.

Following McCarl, Bruce et al. (2009).



What is a SAM?

* A Social Accounting Matrix

— A square matrix;
— Each account is represented by a row and a column;

— Each cell shows the payment from the account of its
column to the account of its row:
* the incomes of an account appear along its row;
* the expenditures of an account appear along its column;

— Principle of double entry accounting:

* for each account in the SAM, total revenue (row total) equals total
expenditure (column total).



What is a SAM?

* Accounts
— Activities
— Commodities
— Factors
— Households
— Enterprises
— Government
— Savings
— Rest of the World (ROW)



What is a SAM?

Activities Commedities Factors Households Enterprises Government Investment Rest of the Total
World
Activities marketed home-consumed Activity
outputs outputs income
(Gross
Output)
Commodities intermediate transactions private government investment exports Demand
inputs costs consumption consumption
Factors value-added factor factor income
income from
RoW
Households factor income inter-household surplus to transfers to transfers to household
to households | transfers households households households income
from RoW
Enterprises factor income transfers to transfers to enterprise
to enterprises enterprises enterprises income
from RoW
Government producer sales taxes, factorincome | transfers to surplus to transfers to government
taxes, tariffs, export to government, government, government income
value-added taxes government, direct household | direct from RoW
tax factor taxes taxes enterprise
taxes
Savings household Enterprise government foreign savings
savings savings savings savings
Rest of the imports factor income surplus to government foreign
World (RoW) to RoW RoW transfers to exchange
RoW outflow
Total activity supply factor household Enterprise government investment foreign
expenditures expenditures expenditures expenditures expenditures exchange
inflow
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SAM accounts

 Activities

Activities Commodities Factors Households Enterprises Government Investment Rest of the Total
World
Activities marketed home-consumed Activity
outputs outputs income
(Gross
Qutput)

— “Activity” carry out production

— Receipts of the “Activity” account are valued at
producer prices

— “Activity” outputs are either exported or sold
domestically



SAM accounts

e Commoditi
o) odiuaes
Activities Commodities Factors Households Enterprises Government Investment Rest of the Total
World
Activities marketed home-consumed Activity
outputs outputs income
(Gross
Qutput)
Commodities intermediate transactions private government investment exports Demand
costs consumption

inputs

consumption

— P

— “Commodities” — markets for goods and services

— Receipts of the “Commodity” account are valued at market

prices in the commodity accounts (i.e. including indirect

commodity taxes and transaction costs).

— “Commodities” output consists of domestic supply and
imports.
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SAM accounts

® Tra N Sa Ct| O N COStS Activities Commodities
Activities marketed
outputs
Commodities intermediate transactions
inputs costs

— For each commodity the SAM accounts for the transaction costs are
associated with domestic, import, and export marketing
* For domestic output: the cost of moving the commodity from the
producer to the domestic market.

* For imports: the cost of moving the commodity from the border (adding
to the c.i.f. price) to the domestic market

* For exports: the cost of moving the commodity from the producer to the
border (reducing the price received by producers relative to the f.0.b.
price)



Transaction Costs

* Example of Transaction Costs Account:

— Standard SAM for Zimbabwe (Lofgren, Harris, Robinson 2001).

Activities Commodities Transaction costs

Category 1 2 3 4 5 6 7 8 9 10 11 12
Activities
1. Agriculture,

large-scale 0 0 0 0 0 5,250 0 0 0 0 0 0
2. Agriculture,

small-scale 0 0 0 0 0 670 0 0 0 0 0 0
3. Industry 0 0 0 0 0 0 17,859 0 0 0 0 0
4. Transportation 0 0 0 0 0 0 0 8,263 0 0 0 0
5. Other services 0 0 0 0 0 0 0 0 15,781 0 0 0
Commodities
6. Agriculture 244 7 2,697 0 97 0 0 0 0 0 0 0
7. Industry 1,145 165 5,859 3,075 3,619 0 0 0 0 0 0 0
8. Transportation 38 29 176 183 282 0 0 0 0 3444 1,689 986
9. Other services 715 30 281 421 1,685 0 0 0 0 0 0 0
Transaction costs
10. Domestic sales 0 0 0 0 0 657 2,788 0 0 0 0 0
11. Imports 0 0 0 0 0 9 1,680 0 0 0 0 0
12. Exports 0 0 0 0 0 580 406 0 0 0 0 0
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SAM accounts

Government account

— The core government account
— Tax collection accounts

* Forward revenues to the core government account

* Tax accounts:
— Direct taxes on domestic nongovernment institutions and factors
— Commodity sales taxes
— Import taxes
— Export taxes
— Activity taxes
— Value-added taxes



SAM accounts

* Domestic non-government institutions
— Households
— Enterprises

* Enterprises
— Do not consume
— Earn factor income
— May receive transfers from other institutions
— Pay corporate (direct) taxes
— Save
— Transfer profits to other institutions



SAM accounts

* Households

— Own home consumption
* household payments to activities
e valued at producer prices

— Consumption of marketed commodities
* payments from household accounts to commodity accounts
 values include marketing margins and commodity taxes

— May receive transfers from other institutions
— Pay direct household taxes
— Save



Data for a SAM

National accounts
Balance of payments
Monetary accounts
Public sector budget
Input-output matrix

Secondary data on household consumption,
factor employment and capital stock.



Data for a SAM

* |Input-output matrix

— Quality of the IO matrix constrains SAM
development

— Upper limit for sectoral/commodity disaggregation
— Transaction matrices

e Deviations between different sources of data
— SAM balancing methods



Harberger units
convention

* Benchmark data are usually in value termes,
thus units must be chosen for goods and

factors such that separate price and quantity
observations.

A widely employed convention, originally
followed by Harberger (1962), is to assume
units for both goods and factors such that they
have a price of unity in the benchmark
equilibrium.



Calibration

Calibration: Mansur and Whalley (1984)

Assumption: Base year data depict benchmark
equilibrium in the economy under consideration.

Parameters of the model are calculated such that the

model can reproduce the equilibrium data as a

model solution (Benchmark replication test)

Activity production parameters:

— ad, — efficiency parameter in the production function for
activity a

— ag, — share of value-added for factor f in activity a

— Factor demand in the benchmark data is described by an
optimal factor demand equation.



Calibration

* Activity production parameters:




Calibration

* Activity production parameters:




YucneHHble moaenu
PErMoHasIbHON NONUTUKNA

* Bnabl moaeneu
— Mopgenun mexoTtpacnesoro banaHca
— Mopgenun maTtpuubl COUMANbHbIX CHETOB
— PerMoHanbHble IKOHOMETPUN4HeCKne moaenun

— PernoHanbHble NpuKnagHble moaenm obuero
paBHOBeECUH



Moaenn MObBb n SAM

 KpUTMKa ncnonb3oBaHUA mogeneu
mexXoTpacnesoro 6anaHca n moaenn SAM
(MaTpUL, coLManbHbIX CHETOB) A1 OLEHKM
PErMOHANIbHOUN NONUTUKM

— 3aBbllEHHME NOJIOKUTENbHbIX 3ODEKTOB

* be3 n36bITOYHOro NpeasioKeHmna GakTopoB 3TU MOAENM
NPUBOAAT K 3aBbllLUEHUIO NOCNeACTBUM PETMOHAIbHOM
3KOHOMMYECKOW NONIUTUKMU, TaK KaK HEAAIBHO
MCNOJIb3YIOT NPEAN0/I0OKEHMNE O COBEPLLUEHHOM
3nacTu4HocTM npeanoxKenma. Rickman(1992) m
Gillespie et al (2001)



Moaenn MObBb n SAM

* KpuUTMKa UCnosb3oBaHUA moaenemn
MmerKoTpacaeBoro banaHca u mogenm SAM
(MaTpuL, couManbHbIX CHETOB) ANA OLLEHKM
PErMOHANBbHOU MOANTUKU

— OTcyTCcTBME ABHOU SKOHOMWYECKOU CTPYKTYPLI

 Hanpumep, mogenm MOB He moryT 6bITb UCMO/Ib30BAHbI ANA
OLEHKN PermoHanbHOM GUCKANbHOW NOIUTUKMN,
HanpaB/NeHHOM Ha yYBeNn4YeHue NpmBAEKaTE/IbHOCTHU
pernoHa.

* Koh, Schreiner and Shin (1993, p 50 ): “Policy makers can be
mislead by fixed price multiplier analysis into thinking that
certain actions of a structural nature can bring rapid results”



PermoHanbHble NMpUKNaaHble moaenmu
obLiero paBHoBecUH

e CBOMCTBA (KenatesbHble) pErMoHaNbHbIX
moaenen OP
— TGOpETW—IECKaFI OCHOBAd PermMoHa/ibHbIX N\O,EI,GIIGVI

NOMIXKHA NexaTb B Teopuun pasmelleHmsa (location
theory)



enaTtenbHble CBOUCTBA
pernoHanbHbix mogenen OP

e NnAa aHann3a HeboNbLLKUX (B IKOHOMUYECKOM NaaHe)

PEermMoHOB, C yCTOIZHMBbIMI/I mexpermoHaJibHbiMU
CBA3AMU, AONKHbI MCMOJZIb30BATbCA

mexpermoHas/ibHble moaenu



enaTtenbHble CBOUCTBA
pernoHanbHbix mogenen OP

* Ha pblHKe Tpyaa A0NXKHO ObITb BblAEEHO
HECKONIbKO BUAOB TPYAa N pa3INYHble
MEXaHU3Mbl OTKANKA NPeaoXeHUa Ha
M3MeHeHUA SKOHOMUYECKOU cpeapbl



enaTtenbHble CBOUCTBA
pernoHanbHbix mogenen OP

* HeobxoamMmo MCMoNb30BaTb IMMUPUYECKHU
BbIBEPEHHble cneundunkaumm 6espabotuubl n
M3MEHEHUA SIKOHOMMYECKMN aKTUBHOIO HaceseHuns



enaTtenbHble CBOUCTBA
pernoHanbHbix mogenen OP

* [lepenBukeHne HaceseHUsa Mmexxay permoHamm, B
TOM yncne n BpemeHHasn (paboyana) mmrpauus
(commuting)



PermoHanbHble NMpUKNaaHble moaenmu
obLiero paBHoBecUH

— [MpocTpaHCTBEHHAA XapaKTePUCTUKA MUTpaLnm
AN mexpernoHanbHbix moaenen (through multi-
regional specification)



PermoHanbHble NMpUKNaaHble moaenmu
obLiero paBHoBecUH

* IMHamKn4Yeckme moaenmn, cornacyromecs c
M3BECTHbIMU SMMNUPUYECKUMMN 3aKOHOMEPHOCTAMMU B
NaHHbIX



[Tpmepbl aHaIM3a UHPPACTPYKTYPHbIX
NPOEKTOB Ha TPAHCNOPTHbIX

 moaenb SinoTERM (Horridge et al, 2005;
Horridge and Witter, 2008)

* Moaenb ncnonblyerca gnAa aHanmsa
BO3MOHbIX 3KOHOMUYECKMNX NOCNEeACTBUM
CTPOUTENBCTBA CKOPOCTHOM
enesHoAopPOXKHON BeTKM YyHUUH-J/InYyaHb
(Chonggqing—Lichuan)



MmenesHoa0poXKHaA BeTKa
YyYHUMH-JInYyyaHb

* [lpoTAKeHHOCTb
244 Km

e Ha 12% coctout
N3 MOCTOB

- * NHa76% u3
TYHHEeNnewu

* CKOpOCTb MOXeT
ANOCTUraTb
200 Km/Y

Obwmnn 06BEM nHBecTnUMM — 16 mapa toaHen (2,5 mapa, aonn CLUA),

NPU 3TOM CTPOUTENBLCTBO HOBOMU ABYXMYTHOW JIMHNUM MeXxAay YYHUMHOM K
®dynmHom (okono 50 Km, c ceBepa oT AHU3bI) TpebyeT uHBecTUuMii 5.43 mnpg,
toaHer (850 maH gonn CLUA).







Moaenb SINnoOTERM

* B moaenn skoHomuKa Kutaa npeacrasneHa 137
cekTopamum 1 31 permoHom (27 npoBUHUUN 1 4
MYHULUMNANbHbIX 06pa3oBaHuA).

* ba3a AaHHbIX SINOTERM
— TabAunUbl «3aTPaTbI-BbIMYCK» AN KaXKA0ro permoHa
(npoBUHUMN),
— JlaHHble 0 MeXPermoHaibHbIX TOProBbIX MOTOKaX,

— a TaKKe JaHHble 0 NOTOKax paboyen cnnbl mexay
BCEMM PErMOHaMM MOAENN.



Moaenb SINnoOTERM

* TpaHCNOPT MOAENUPYETCA NYTEM BBEAEHUSA
TPAHCNOPTHbIX HALUEHOK (transport margins) —
A8 NATU BUOOB TPpaHCNOPTaA:

— aBTOMOOUNBHOTO,

— XKeNe3HoA0POKHOrIO,

— BOZHOTO,

— BO34YLIHOTO

— 1 TPYyGONpPOBOAHOIrO TPAHCMOPTA.



Moaenb SINnoOTERM

* TakKe paccmaTpmuBalOTCA TOProBble HALLEHKMK
(CKnagcKkue, onToBblE M PO3HUYHbIE) U
HaLLeHKa CTPaxoBaHMS.

* HaKkoHel, TWwaTenbHO NpopaboTaHa
HanoroBaa cMcTema.



Moaenb SINnoOTERM

* B pabote (Horridge and Witter, 2008)
OLEHMBA/IUCb KPAaTKOCPOUHble 3ddeKTbl ANA
3KOHOMMKM BCEX PErMoHOoB Kutas, B TOM 4yucse
NN7 Tex, Mo TeEPPUTOPUUN KOTOPbIX
HenocpeACcTBEHHO NponaeT 3Ta BeTKa.

* ccnepoBanncb BANAHUA
— Ha PbIHOK TpyAa (M3meHeHue cnpoca Ha TpyA,),
— N3meHeHune peanbHbIX 0XO0A0B HaceneHus,
— [NoBeaeHmne nHBecTUUUK, NoTpebaeHna m 1.n.,
— a TaKXe nameHeHue BPI1.



Moaenb SINnoOTERM

e OTMETUM, YTO B OTINYMNE OT MHOTUX APYInX
PaboT, 34eCb yYnTbIBaNca spPeKT Kak oT
3KCNAyaTaumMm HOBOU BETKU XKene3HOoU
A0pOru, Tak N 3sPpPeKT OT ee CTPOUTENLCTBA
(pa3a cTpouTenbcTBa MOAEINPOBANACh NYTEM
3K30reHHOro yBe/IM4YeHnA cnpoca Ha TpyAa, B
CTPOUTE/IbHOW OTPAC/IN B NPOBUHUMAX YYHUMH
n Xyb3n).



Moaenb SINnoOTERM

* MogennpoBaHWe NoKasano, YTo B
KPaTKOCPOYHOM NMepcneKkTnuBe B panoHax,
npUAeraroWmx K MapLLIpyTy HOBOU
MarmcTpanu,

— MacwTabHasa CTPOMKa YBE/IMYUT 3aHATOCTD,
— peasibHOe noTpebnenune,
— peaJ/ibHble UHBECTUL NN,

— MOBbICUT LEHbl (B 0COBEHHOCTN B CTPOUTE/IbHOM
CEeKTope) BCcneacTeme yBeIMYeHuUs
arpermpoBaHHOro cnpoca.



Moaenb SINnoOTERM

* PeanbHanA 3apaboTHan nnata (HomMHanbHaA 3apaboTHasn
naaTa, NepecynTaHHasA c yY4eTOM MHAEKCA NOTPEOUTENbCKUX
LEH) B pa3HbIX permoHax nmbo pocna, 1Mbo He meHAnach.

 CunbHee BCero oHa BblpocC/sa B NPOBUHLUUAX YYHUMH U
Xyb63n — Tam, rge npoucxoamno CTPOUTENBCTBO HOBOM
BETKMW.

— ObbsacHAeTcA 3TO yBeanyeHmnem Crnpoca Ha Tpyg un yseJitdeHNeEM
3dHATOCTUN B 3TUX PETNMOHAaX.

— B ocTanbHbIX NPOBUHUNAX PE€A/IbHAA 3aPl/iaTa nnbo cnerka
BblIPOC/ia, nnMbo He n3meHmnnacb COBCEM.

* BPI1 B uenom HemHOro BblpacTyT, 0O4HAKO 3TOT POCT
OKa3blBaeTCA MeHblle, Yem NpeacKa3biBanoCb NPOCTENLLEN
MOJE/IbIo MeXoTpacneBoro 6banaHca (input-output model).



[MpunKknagHble mogenn obLiero
PAaBHOBECMA C TPAHCMOPTHbIMU BNOKaMK

* B pabote Kim and Hewings (2003)
MccneaoBanoch BIMAHME CTPOUTENbCTBA CETU

CKOPOCTHbIX aBTOMObOUAbHbIX Aopor B KOXHOU
Kopee Ha pernoHbl CTpaHbl.

* [1nA 3TOro NCNosib3yeTca MeXXpermoHaabHas

CGE-mopenb, MHTerpmnpoBaHHaA C
TpaHCNOPTHOM moaenbto (network transport

model).



CKOPOCTHble aBTOMODOUNbHbIE AO0POTU
lOXHOU Kopewn

* TpaHCNOPTHAA MmoAe/ib PAaCCUYMUTbIBAET CMPOC Ha
TPaHCMNOPTHblIe ycayru mexay 132
TPAaHCNOPTHbIMM 30HamMmun KOXKHOM Kopeun nytem
OLUEHKW AOCTYNHOCTU MarmcTtpaneun, onnpancob
NPU 3TOM Ha YNCNIEHHOCTb Hace/iIeHUA N AAHHble
O CKOPOCTU nepeasBuKeHua no
aBTOMarucTpanam.

* B TpaHCnopTHOM MoAyne pPacyUTbIBAIOTCS
MapLLUPYTbl MUHUMANbHOW NPOTAXKEHHOCTU
MeX Ay 3a4aHHbIMU MYHKTaMMU.



CKOPOCTHble aBTOMODOUNbHbIE AO0POTU
lOXHOU Kopewn

B CGE-moaenun npeacrasneHbl 6 perMoHoOB: 5
permoHos HOXHOW Kopen n Becb 0CTaNbHOU MUP.

B sKOHOMUKe BblaeneHbl 4 ceKTopa:

— pobbiBatoWwas NPOMbIWNIEHHOCTb U CEIbCKOE
X03AUCTBO,

— 0bpabaTbiBatoLan NPOMbILLJIEHHOCTD,

— CTPOUTENLCTBO

— 1 chepa ycnyr.

JKOHOMMYECKUE areHTbl — JOMOXO3MNCTBA,
dUpPMbl U NPaBUTENLCTBO.

Micnonb3yeTca pekypcmBHaa AMHaMUYEcKasn
CTPYKTYpa mofenn obLiero paBHoBecus.



CKOPOCTHble aBTOMODOUNbHbIE AO0POTU
lOXHOU Kopewn

 Moaenb oueHMUBaeT NocNeAcTBMA peansaunm
NpPoOeKTa CTPOUTE/IbCTBA
— cemMmu aBTOMaFMCTpaHEﬁ B HalMnpaB/1IeHNN «CeBEP-HOIr»

— N AeBATM aBTOMArncTpasen B HanpasieHUM «3anaa-
BOCTOK», 0OLLEN MPOTAXKEHHOCTbIO bonee 6 TbIC.KM.

* PaccmaTpusanca 30-N1€THUN FTOPU3OHT,

— M3 KOTOPbIX NepBble 5 NeT — 3TO CTPOUTENLCTBO
aBTOMarmncTpaneu.

* TaKe paccmaTpMBaNNCb HECKObKO a/ibTEPHATUBHbIX
MapLLPYTOB NPOK/IaAKN HOBbIX aBTOMArnmcTpanen u
CpPaBHMBANNCb NOC/EeACTBUA Pa3HbIX BAPUAHTOB
peannsaunm npoekKTa.



Scoul
Metropolitan

State road
Interstate highway
MB line



Pe3ynbTaThl

* B KpaTKocpo4yHOM nepuoae HabawgaeTca pocT UHBECTULUN,
— POCT Ba/IOBOro PeErMoHaibHOro NPoAyKTa
— M NpomMbilLUNIEHHOIO NPON3BOACTBA B Npuieralollmnx permoHax,
— d TaKXe POCT ueH scaeacrsne ysesintdveHmMAa COBOKYnHOrro cnpoca.
B gonrocpoyHom nepuoae HauyMHaEeT oLy aTbCA BAUSAHME HOBOM
TPaHCMOPTHOM CETU, KOTOPOE NPUBOAUT
— K nameHeHun YmcneHHOCTn HaceaneHumAa,

— M3MEHEHMAX B TeEMMax KannTasbHOro CTPOUTENbCTBA B Pa3/INYHbIX
permoHax

— W, KaK cneacrtsue, K nepepacnpegeneHmio GakTopos NpoM3BoaCcTBa
MeXKay perMmoHamm

— W K pa3HOHanpaBAeHHOMY U3MEHEHMIO PETMOHANbHOTO BbiNyCcKa (B
OAHUX PETMOHAxX U CeKTopax Habatoaancsa pocT, B APYrmx - Hebosbluoe
nageHue),

— UeH n Apyrmx aKOHOMMNYeCKnX nokKa3lartenemn.



Pe3ynbTaThl

* OcobeHHO 3HauYnuTenbHo ysenmnyeHue BPI1 B
MEHee Pa3BUTbIX PErMOHAaXx, TAaKUX, KaK
KBaHa Ky (Kwangju), To ectb co3aaHue HOBOM
TPaHCNOPTHOM CETM NO3BOAUT CI/IaAUTb
PA3INUYMA B YPOBHAX SKOHOMUYECKOTO
PA3BUTUA Pa3HbIX PETMOHOB.



[pocTpaHCcTBEHHOE pacnpeaeneHume
10X0/10B

* [opoAacKue
arnomepaumnm
BycaH (Busan) u
KBaHAOXYy
(Kwangju)

| Daegu
Metropolitan !

Seoul
Metropolitan

Daejon
Metropolitan

* Pe3ynbTaTthl
Pac4YeToB Ha
Mmoaenu
Dendrinos-Sonis.

‘ Network Effect

GDP Effect



