A Ramsey’s model for the
economy of China.

Performed by Gaynullina Dina
NM-401



Content (coaep>kaHue)

® The formulation of the task (mnocTtaHoBka 3aaa4n)
® Selection of parameters(noaroHka napameTpoB)

® Numerical implementation(4ncaeHHas
peaAnsaums)

® The result of the identification of the model and
graphics(pe3yAbTaT MAEHTUDUKALMN MOAEAU U
rpapuKm)

® Scenario experiments with the model: the
comparison of the basic(pessimistic) and the
optimistic forecasts (cLeHapHble 3KCMEPUMEHTbI C
MOAEAbIO: CpaBHeHUe 6a3oBOro
(MeccMMUCTUYECKOro) U ONTUMUCTUYECKOTO
NPOrHO30B)



A

The formulation of the task (noctaHoBka

33AQ4M)
Y(t) - gross domestic product (Ba/ioBbI BHYTPEHHU MPOAYKT)
Ly — Kin —p—<
Y=Y, [a() P+ Q-0 EHT (),
0 0

whereY >0, L >0, K_ >0, a€(0,1), b>-1, c>1.

L(t) — employment (3aHATOCTb)
L(t) = a1*x ba+c1 (2)
K(t) — gross fixed capital(ocHoBHbIe GoHAbI)
K = 1-p) K+ Ji, K(0) = K 3)

_where p >0

e J(t) — investment in fixed capital (MHBeCTML MM B OCHOBHOU POHAbI)

I(t) — import(nmnopT)
E(t) — export(akcnopT)
C(t) — final consumption(koHe4Hoe noTpebaeHue)

Py(t) — GDR deflator (aednsatop BBIM), p, (t), pc(t), p; (1), pe (t) — price
index for import, final consumption,investments ancf export(MHAeKc LeH
A9 UMMOPTa, KOHEYHOr o NoTpebaeHnsa, NHBECTULMIN 1 SKCNOPTA)

m(t), T,(t), TTe(t) — the relative price index for import, investments and
export(MHAEeKC OTHOCUTEbHBIX LieH AN UMNOPTA, UHBECTULMWN U
3KCnopTa)



The formulation of the task (noctaHoBKa
33Aa4M)

@ An equation of the main macroeconomic balance in current
prices of 2003 year (ypaBHeHMe OCHOBHOIO
MaKpO3KOHOMMYEeCKOro banaHca B TeKyLWMX LLleHax 2003r.)

PyY(t) + pil(t) =p.C(t) + pJ(t) + peE(t) (4)

* An equation of the main macroeconomic balance in the
relative prices(ypaBHeHMsi OCHOBHOIO
MaKpO3KOHOMMYeCcKoro 6asaHca B OTHOCUTE/IbHBIX LieHaX)

Y() +mlr) = Q(r) + () + meE(e) (5)

pc(OC()

where Q(t) = o0 (®

(6)



g |

' Constants (KOHCTaHTblI)

_ T (D] (D)
° Y(E) )+ 1(11) (t)I(E))— g (DE(Y) (7)
. s = Te®EM®+m (D)
0 Y(t)+ 17 (OI(E) (8)
_ e () E(t) +11y (O] (t)— mp (D)I(L) (9)
Y ()

We consider the constants as the average value
over the years (MpyHMMaeM 3a KOHCTAHTbI
cpesHee 3HayYeHume rno rogam)

* 6=0,474328 1+ 0,033191
* 0 =0,610376 + 0,027471
® P =0,519344 + 0,039047



Formulas for export, import, investments and final
consumption (pOpMyAbl AASl SKCMOPTA, UMMNOPTA,

MHBECTULIMM N KOHEYHOTO NOTpebAeHUs)
Q@ - 6-6(-}
E, (6-1)(1-6)nf (10)

Ll = (p—08)Y;

. 6Dl (1)
.| =80-p)¥

)= (12

* Q=(1-p) Y, (13)




Selection of parameters (noaAroHka
napameTpoB)

Employment (3aHAaToCTb)
L(t) = 10.66 *x*>>?> + 7268 (14)
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Selection of parameters (noaroHka
napameTpoB)

The relative price index for export (MHAEeKC

OTHOCUTEABHbIX LLEH AAfl DKCINOPTA)

()= 1-0.003846*sin(2*pi*(t-2003)./(max(t-2003)-min(t-2003)))-
0.09045*cos(2*p1*(t-2003)./(max(t-2003)-min(t-2003)))+
0.09045+407.8./(t-2003+97.69)- 4,174429 (15)
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Selection of parameters (noaroHka
napameTpoB)

The relative price index for import (MHAeKc

OTHOCUTEABHbIX LLEH AAfl UMMNOPTA)
m (t) = 1-0.004 | 78%sin(2*pi*(t-2003)./(max(t-2003)-min(t-2003)))-
0.05964%cos(2*pi*(t-2003)./(max(t-2003)-min(t-2003)))+
0.05964+497.4./(t-2003+95.22)- 5223693 (16)
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Selection of parameters (noaroHka
napameTpoB)

The relative price index for investments
(MHAEKC OTHOCUTEABHbBIX LLEH AAS
MHBECTULLMK)

m (t) = 1+0.05497%sin(1.209%(t-2003)+ 0.3285)./(t-2002)+
0.003654*(-2003)- 0.05497*sin(0.3285) (17)
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Numerical implementation (4ncaeHHas
peaAusaLms)

® Pearson's correlation coefficient D(X,Y)
(ko3P PuUMeHT Koppensiunm MNnpcoHa)

D(X,Y) = \/ n(XeY) = Qt=1 Xt) Qit=1 Yt) (18)

[nxexF - (SR X0?] Ve - (Skey Y]

» coefficient of proximity (koadduLmeHT
6amzoctn) UCX,Y) = 1- ECX,Y), where E(X,Y) —
Theil’s index (nHaekc Tenna)

U(X’Y) — ?=1(Xt_Yt)2 ( I 9)

n vZivn u2
t=1 Xt +2t=1 Y¢




Numerical implementation (4ncaeHHas
peaAusaLms)

@ convolution of the coefficients of proximity and
correlation (cBepTka KO3PpPULMEHTOB
6amnsocTn n koppensymn)

F =" [T, ;@)U (@) (20

- geometric mean of criterion of proximity and
correlation (cpegHereomeTpuyeckoe kputepus 6amsocTu

N Koppenaymm)
F(a) —>maxg ey (21)

A={aeRV:a; < a; < af, 1 <i <N}




The result of the identification of the model and
graphics (pe3yAbTat MAEHTUPMKALIUM MOAEAU U

rpadpuKm)

® estimated and statistic data for gross fixed
capital K(t) and outputY(t) (ouneHuBaembie u
CTaTUCTUYECKHUE AaHHbIE AAl OCHOBHbIX (POHAOB

U BbiNycKa)
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® estimated and statistic data for import and
export (oL,eHMBaeMble U CTaTUCTUUECKUE
AQHHbIE AASl MMIMOPTA M 3KCNOPTA)
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® estimated and statistic data for investments and
final consumption (oueHuBaembie u
CTaTUMCTUUYECKME AaHHble AAl MHBECTULLUMU U

KOHEYHOro noTpebaeHus) Q
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Scenario experiments with the model
(CLLeHapHble 3KCMEPUMEHTbI C MOAEABIO)

® Forecasting graphic of the relative index of prices for export
and import 2003-2023 ( nporHo3Hble rpadmKkmn MHAEKCOB
OTHOCMUTEABHBIX LLEH AAS 3KCMOPTa U MMMNOPTA)
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® Forecasting graphic of the relative index of prices for
investments and employment 2003-2023 (nporHo3sHbie
rpadpuKmM AAS MHAEKCA OTHOCUTEAbHbIX LLEH AASl MHBECTULMM
M 3aHATOCTU HACEAEHUS)
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The comparison of the basic (pessimistic) and the optimistic
forecasts (cueHapHble 3KCMEPUMEHTbI C MOAEAbIO: CPaBHEHME
6a3oBoro (NeCcCMMMCTUYECKOrO) U OMTUMUCTUYECKOTO
NMPOrHo30B)

® Forecasting graphic of GDRY(t) and gross fixed capital
K(t) 2003-2023 ( nporHosHble rpaduku BBl 1
OCHOBHbIX POHAOB)

Y K
200 . 700

< Ypropt
180 ¢ o Ypr

G Kprpes
< Kpropt

600 +

160

140 | E00I:

120 +
400 +

100

300+
80 ¢

BO 200}

40|

¥ 100}
0 A

U 1 1 D 1 1
2000 2010 2020 2030 2000 2010 2020 2030




® Forecasting graphic of investments J(t) and export E(t)
2003-2023 (nporHo3Hble rpadprKM AASl MHBECTULUI U

3KCMopTa)
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® Forecasting graphic of import I(t) and Q(t) 2003-2023
(NnporHo3sHble rpadumkm AAs akcnopTa U Q(t))
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