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An Equilibrium Model with Applications for some of the
Asian and Australia-Oceania Countries- Part Two
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Abstract: The model presented in this article is an adaptation of th&lI§odel for an open economy

in which we took into account the temporal variable to more accurately determine the equilibrium levels
of the macroeconomic indicators. We analyzed the periodsgdwhich the values of the indicators
exceeded the level of equilibrium and we identified the possible causes that led to these situations.
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1 The modelequations ([1])

The first equation of the model is the formula of the aggregate demand:
(1) D()=C(t)+G(t)+I(t)+EX(t}IM(t)

where

x D(t) #theaggregate demarat the moment t;

X C(t) xthe atual final consumption of householdsthe moment; t

X G(t) #theactual final consumption of the governmahthe moment; t

X I(t) the investmenat the moment;t

X EX(t) xthe exportat the moment t;

X IM(t) *the importsat the moment t

A second equation relates the actual final consumption of households according to
disposable income
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(2) C(t)=c/DI(t)+Co, Co*R, 6/ !0
where

x DI(t) the disposable income at the moment t;

X ¢y *themarginal propensity to consumg= dC 10;
dDI

X Co zthe intrinsic achieved autonomous consumption of households
(3) G(N)=icTI(t)+Go, ic*(0,1)

where

x TI(t) the total income at the moment t;

X ic #the marginal index dinal consumption of the government accordingptal
income

X G - the intrinsic achieved autonomous consumption of government
(4) TIBH=TR(t)+OR(t)
where:
X TR(t) #tax rate at thenoment t;
x OR(t) zother revenues at the moment t
(5) OR(t)=iorY(t)+ORy, ior*(0,1), OR *R
where:
X Y(t) xthe output at the moment t;
X ior tthe marginal index afther revenues according to the output;
X OR, xthe autonomous other revenues
(6) 1(t)=iyY(®)+ir(t)+lo, iv #(0,1),+ O
where:
x I(t) finvestments at the moment t;
X r(t) #the real interest rate at the moment t;
X iy #the rate of investments;
X iy #a factor ofinfluence on the investment rate
X lo - the autonomous investments

(7) DI(t)=Y({t)+TF(t)-TR(t)
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(8) TF(t):CTFY(t)'l'TFo, Cre® (0,1), Th*R

where:

X TF(t) tthe government transfers at the moment t;
X cre *the marginal index afjovernment transfers according to the output;
x TFo *the autonomous government transfers
(9) TR{)=tvY(t)+TRo, tv *(0,1), TR *R
where:
X ty #the marginal index afx rate according to the output;
X TRy #the intercept of the regression
(10) IM(t)=imyY(t)+IMyo, imy !0, IMo *R
where:

x CH(t) t£the exchange rate of the national currency based on the euro at the
moment t;

X imy xthe rate of imports;
X IMo the autonomous imports
(11) EX(D)=ex/ Y (t)+EXo, ex 10, EX; *R
where:
X exy #the rate of exports;
X EXo #the autonomous exports
(12) D(H)=Y(t) xthe equation of equilibrium at the moment t
(23) MD(t)=mdy Y (t)+mdr(t)+MDo, mdy ¢(0,1), md O
where:
X MD(t) the money demand the economy at the moment t;
X mdy zthe rate of money demand in the economy;
x md, *afactor of influencing the demand for currency from the interest rate
X MDy - the autonomoumoney demand
(14) MS(t)=met+MSo, my,Mo *R
where:
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X MS(t) £the money supply in the economtythe moment t;
X ms #the marginal index ahe money supphaccording to time;
X MSy #the intercept of the regression
(15) MD(t)=MS(t) +the equation of equilibrium at the moment t
2 The equilibrium at a fixed moment ([1])
From (4), (5), (11) we get:
(16) TI(t)=(ty+ior)Y(t)+TRo+ORy
From (3), (16):
(17) G(t)=(icty+icior) Y (t)+ic(TRo+ORy)+Go
From (7), (8), (9) we get:
(18) DI(t)=(1+Cre-ty)Y(1)+TFo-TRo
From (2), (18):
(19) C(t)=(cs+cverr-cvty) Y (t)+cv(TFo-TRo)+Co
Now, from (1), (6), (10), (11), (17), (19) we have:

(20) D(t)z(Cv+CvCT|:-Cvty+iGtY+iGiOR+iY+eXY‘imY)Y(t)+irr(t)+CV(TF0_
TRo)+iG(TRo+ORo)+Co+Go+ lo+EXo-IM o

From (12) and (20) we get the first equation of the equilibrium:

(21) (Cv+CvCT|:-Cvty+ith+iGi0R+iy+eXY-imy-1)Y(t)+irr(t)+Cv(TFo-
TRo)+iG(TRo+ORo)+Co+Go+ lo+EXo-IM =0

and from (13)(14), (15) we get the second equation of the equilibrium
(22) mdy Y (t)+mdr(t)-mst+MDo-MSe=0
Let note now:
(23) Drcv+oyCre-Cyty gty Higiortiv+exy-imy-1
(24) Ecv(TFo-TRo)+ic(TRo+ORy)+CotGot+logt+EXo-IMo
(25) EFMD¢-MS,
The equilibrium equations become:

(26) °Drt irt E
e@ndYYt mdrt mt J

Thesolutions of equilibrium are:
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- mgi i,J md
@7 ' bng md' =g mdy

5?* t mD  _End, DJ

L0 Ong mdj Bg mg

At equilibrium, replacing (27) in (1)16), we have:

(28) T|*(t)z(ty'*'iOR)Y*(t)+TRo+ORo= mgi, ty iOR’.t i,J m|d, t, .iOR TR, OR,
Dnd, md, i bnd md,

()= mgiig ty i igi J Mm|d, ty i
(29) G'(t)= Mslde ty Tor  Tol. v Tor 1R, OR, G,

ond, md, Mg mg
(30) D|*(t)= mei, 1 Cre th iiJ Bd 1 Cr'f t, TR, TR,

Dnd, md, g mq i
BYCEH= Mo lon b & i3 B9 16 b oo o

Dnd, md, | g mg

(32) OR ()= _ Mdion , ioxi,d B,
Dnd, md i  bnd mg;

(33) TR'(H)= mity |t iJ Bd o
Dnd, md, Dnd mg ;i 0

(34) TF*(t): mSi CTE t Crr if J E‘d' TE
Ond,  md, | g mgi °

(35) I'(ty=_"msl, D iy i &@dy, DJiy, i Jndf
Dnd, md, | bnd mg

lo

(36) IM*(t)= _ msijmy  imy i J Bd
Dnd, md, | nd mg 0

(37) EX*(t)z Mmgi Xy . & i J Bd Ex
Dnd mdj Bnd mgi o °

(38) MD'(t)=ms m4,D imd, ~ mdj Dng J
Dnd, md, | nd mg

(39) MS' (t)=met+MSo

MD,
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3 Analysis of the Countries

3.1.Sri Lanka
After the analysis during 20a@016 the model equations are:

(40) D(t)=C(t)+G(t)+I(t)+EX(t}IM(t)

(41) C(t)=0.6768DI(t)+62743407

(42) G(t)=0.5196TI(t)+1730961283

(43) TIM)=TR(t)+OR(t)

(44) OR(t)=0.0080Y(t)+435585408

(45) 1(t)=0.4740Y(ty4001034r()8809821212

(46) DIM)=Y({)+TF()-TR(Y)

(47) TF(t)=0.0516Y(t)+2898700737

(48) TR(t)=0.0861Y(t)+2003174840

(49) IM(t)=0.2751Y()+922969409

(50) EX(t)=0.1161Y(t)+5040476349

(51) DO=Y()

(52) MD(1)=0.4348Y(t)+238179112r({3386637327

(53) MS(1)=13173063962625652325653

(54) MD(t)=MS(t)

Solving the equations (4)L5) we find that at equilibrium3W "~ EHLQJ WKH \HDU

(55) Y(t)=900435724.891.750028752627.70

(56) r(t)=3.8871t7810.9603

(57) TI(t)=84794362.84162362089963.94

(58) G()=44061811.1382637474350.75

(59) DI(t)=869366844.5011688749756265.10

(60) C(t)=588373970.061142856847811.25

(61) OR(t)=7239978.2613635569008.60

(62) TR(t)=77554384.57148726520955.34

(63) TF(t)=46485504.1887447524592.73

(64) 1(t)=411248081.43807059771370.53

(65) IM(t)=247750505.95480588921892.43

(66) EX(t)=104502368.22198063580987.60

(67) MD(t)=MS(t)=1317306395.612625652325653.08

From the relationships (1428) we can draw the following conclusions:
The analysis of "Actual final consumption of households" emphasizes that in 2011,
2012, 2013, 2014, 2015, 2016 is abake equilibrium value and in 2000, 2001,
2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010 is below the equilibrium
value. During the financial crisis (2068012), the behavior of "Actual final
consumption of households" emphasizes that in 2011, 2@4di® the equilibrium
value and in 2008, 2009, 2010 is below the equilibrium valbe. maximum ratio
between real and equilibrium value of "Actual final consumption of households" was
registered in 2015 (121.95%) and the minimum in 2002 (68.68%@.exess of
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equilibrium values is due, in the corresponding periods, to the large share of GDP,
between 59.751.09%.

The analysis of "Actual final consumption of the government" emphasizes that in
2006, 2007, 2008, 2009, 2015, 2016 is above the equilibriune\aid in 2000,
2001, 2002, 2003, 2004, 2005, 2010, 2011, 2012, 2013, 2014 is below the
equilibrium value During the financial crisis (2008012), the behavior of "Other
revenues" emphasizes that in 2008, 2009 is above the equilibrium value and in 2010,
2011, 2012 is below the equilibrium valuBhe maximum ratio between real and
equilibrium value of "Actual final consumption of the government" was registered
in 2009 (150.51%) and the minimum in 2001 (62.01¥hke excess of equilibrium
values is due, in th corresponding periods, to the large share of GDP, between
12.8414.40%.

The analysis of "Other revenues" emphasizes that in 2003, 2011, 2012, 2013, 2016
is above the equilibrium value and in 2000, 2001, 2002, 2004, 2005, 2006, 2007,
2008, 2009, 2010, 2@1 2015 is below the equilibrium valuBuring the financial

crisis (20082012), the behavior of "Other revenues" emphasizes that in 2011, 2012
is above the equilibrium value and in 2008, 2009, 2010 is below the equilibrium
value.The maximum ratio betweawral and equilibrium value of "Other revenues"
was registered in 2016 (155.63%) and the minimum in 2004 (63.98%)excess

of equilibrium values is due, in the corresponding periods, to the large share of GDP,
between 1.22.19%.

The analysis of "Invesient" emphasizes that in 2011, 2012, 2013, 2014, 2015, 2016
is above the equilibrium value and in 2002, 2003, 2004, 2005, 2006, 2007, 2008,
2009, 2010 is below the equilibrium vali2uring the financial crisis (2008012),

the behavior of "Investment" erhgsizes that in 2011, 2012, 2013, 2014 is above the
equilibrium value and in 2010 is below the equilibrium valliee maximum ratio
between real and equilibrium value of "Investment" was registered in 2016
(139.13%) and the minimum in 2002 (51.25%)e exess of equilibrium values is

due, in the corresponding periods, to the large share of GDP, betweei383.3%.

The analysis of "Government transfers" emphasizes that in 2006, 2007, 2009, 2011,
2015, 2016 is above the equilibrium value and in 2000, 29002, 2003, 2004,
2005, 2008, 2010, 2012, 2013, 2014 is below the equilibrium vBlugng the
financial crisis (20082012), the behavior of "Government transfers" emphasizes that
in 2009, 2011 is above the equilibrium value and in 2008, 2010, 201bys the
equilibrium value.The maximum ratio between real and equilibrium value of
"Government transfers" was registered in 2016 (119.77%) and the minimum in 2003
(77.42%).The excess of equilibrium values is due, in the corresponding periods, to
the largeshare of GDP, between 9:12.01%.

The analysis of "Tax revenue" emphasizes that in 2015, 2016 is above the
equilibrium value and in 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008,
2009, 2010, 2011, 2012, 2013, 2014 is below the equilibrium vBlugng the
financial crisis (2008012), the behavior of "Tax revenue" emphasizes that in 2008,
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2009, 2010, 2011, 2012 is below the equilibrium valle maximum ratio between

real and equilibrium value of "Tax revenue" was registered in 2016 (129.27%) and
the minimum in 2003 (71.41%Y.he excess of equilibrium values is due, in the
corresponding periods, to the large share of GDP, betweeid @0%.

The analysis of "Broad money" emphasizes that in 2002, 2003, 2004, 2005, 2006,
2016 is above the equilibmu value and in 2007, 2008, 2009, 2010, 2011, 2012,
2013, 2014, 2015 is below the equilibrium valDering the financial crisis (2008
2012), the behavior of "Broad money" emphasizes that in 2010, 2011, 2012, 2013,
2014 is below the equilibrium valuéthe maximum ratio between real and
equilibrium value of "Broad money" was registered in 2016 (149.67%) and the
minimum in 2010 (77.58%).

The analysis of "Exports" emphasizes that in 2007, 2008, 2011, 2012, 2013, 2014,
2015, 2016 is above the equilibrium valugdan 2000, 2001, 2002, 2003, 2004,
2005, 2006, 2009, 2010 is below the equilibrium valering the financial crisis
(20082012), the behavior of "Exports" emphasizes that in 2008, 2011, 2012 is above
the equilibrium value and in 2009, 2010 is below #wuilibrium value.The
maximum ratio between real and equilibrium value of "Exports" was registered in
2015 (113.49%) and the minimum in 2001 (75.86%)e excess of equilibrium
values is due, in the corresponding periods, to the large share of GDP,hetwee
16.7522.37%.

The analysis of "Imports" emphasizes that in 2011, 2012, 2013, 2014, 2015, 2016 is
above the equilibrium value and in 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007,
2008, 2009, 2010 is below the equilibrium valDering the financial cris (2008

2012), the behavior of "Imports" emphasizes that in 2011, 2012 is above the
equilibrium value and in 2008, 2009, 2010 is below the equilibrium vdlbe.
maximum ratio between real and equilibrium value of "Imports" was registered in
2016 (128.84% and the minimum in 2001 (62.71%lhe excess of equilibrium
values is due, in the corresponding periods, to the large share of GDP, between
24.3627.09%.

The analysis of "Trade balance" emphasizes that in 2011, 2012, 2014, 2015, 2016 is
above the equilifium value and in 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007,
2008, 2009, 2010, 2013 is below the equilibrium valering the financial crisis
(20082012), the behavior of "Trade balance" emphasizes that in 2011, 2012 is above
the equilibrium valuerad in 2008, 2009, 2010 is below the equilibrium valliee
maximum ratio between real and equilibrium value of "Trade balance" was
registered in 2016 (163.22%) and the minimum in 2001 (27.42%).

The analysis of "Output” emphasizes that in 2009, 2010, Z01P, 2013, 2014 is
above the equilibrium value and in 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007,
2008 is below the equilibrium valu®uring the financial crisis (2008012), the
behavior of "Output" emphasizes that in 2009, 2010, 2011, 2012 is abeve
equilibrium value and in 2008 is below the equilibrium valliee maximum ratio
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between real and equilibrium value of "Output" was registered in 2014 (125.62%)
and the minimum in 2000 (69.00%).

The analysis of "Real interest rate (%)" emphasizesrih2008, 2010 is above the
equilibrium value and in 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2009,
2011, 2012, 2013, 2014 is below the equilibrium valexing the financial crisis
(20082012), the behavior of "Real interest rate (%)" emphasiztsrit2008, 2010

is above the equilibrium value and in 2009, 2011, 2012 is below the equilibrium
value.The maximum ratio between real and equilibrium value of "Real interest rate
(%)" was registered in 2008 (180.62%) and the minimum in 20® (99%).

The evolution of Actual final consumption of households C(t) - original and
at equilibrium for Sri Lanka during 2000- 2016
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Figure 3.1.1

The evolution of Actual final consumption of the government G(t) - original
and at equilibrium for Sri Lanka during 2000- 2016
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Figure 3.1.2
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The evolution of Other revenues OR(t) - original and at equilibrium for Sri
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Figure 3.1.3

The evolution of Investment I(t) - original and at equilibrinm for Sri Lanka

[39)
[}
L
[
[5a}
+
—
=3

Investment I(1)

during 2002- 2016

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

]

=—Investment I(t) - original = Investment I{t) - equilibrium

Figure 3.1.4
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The evolution of Government transfers TF(t) - original and at equilibrium
for Sri Lanka during 2000- 2016
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Figure 3.1.5

The evolution of Tax revenue TR(t) - original and at equilibrium for Sri
Lanka during 2000- 2016
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The evolution of Broad money MD(t) - original and at equilibrium for Sri
Lanka during 2002- 2016
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Figure 3.1.7

The evolution of Broad money supply MS(t) - original and at equilibrium for
Sri Lanka during 2000- 2016
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Figure 3.1.8
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The evolution of Exports EX(t) - original and at equilibrium for Sri Lanka
during 2000- 2016
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Figure 3.1.9

The evolution of Imports IM(t) - original and at equilibrium for Sri Lanka
during 2000- 2016
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Trade balance

Output Y(1)

The evolution of Trade balance - original and at equilibrium for Sri Lanka
during 2000- 2016
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Figure 3.1.11

The evolution of Output Y(t) - original and at equilibrium for Sri Lanka
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strate (%) (1)

Real intere

26

The evolution of Real interest rate (%) r(t) - original and at equilibrium for
Sri Lanka during 2002- 2016

=R eal interest rate (%) 1(t) - original - -Real interest rate (%) 1(t) - equilibrium

Figure 3.1.13

3.2.Macao SAR, China

After the analysis during 20e8016the model equations are:

(68)
(69)
(70)
(71)
(72)
(73)
(74)
(75)
(76)
(77)
(78)
(79)
(80)
(81)
(82)

Solving the equations (AL5) we find that at equilibrium3W -

(83)
(84)
(85)
(86)
(87)
(88)
(89)

D(D)=C(1)+G(t)+()+EX(tFIM(Y)
C(1)=0.2101DI(t)+1839025998
G(t)=0.1434TI(t)+1011842924
TI)=TR(t)+OR(t)
OR(t)=0.0165Y(t)+232795633

I()=0.0691Y (t}272820518r(t)+3609737873
DI()=Y 1)+ TF()-TR(t)
TF(t)=0.3779Y(t)5351880834
TR(t)=0.4268Y (13062672295
IM(1)=0.3139Y (1)+2259722817
EX(t)=0.9259Y (t}1665751485

D()=Y(t)

MD(t)=1.0043Y (1)+528219986r(t)+3459791582
MS(t)=19260629508838972574644
MD(t)=MS(t)

Y(t)=2147963315.026288675555933.42
r(t)=-0.4374t+879.3466
TI(t)=952206949.991904029325482.17
G()=136531117.67271995250632.50
DI(t)=2043010554.994081413542932.43
C(1)=429242681.94855678274153.28
OR(t)=35520386.8170688068603.21

EHLQa):WKH \H
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(90) TR(t)=91668663.18t1833341256878.96
(91) TF(t)=811733803.141626079243877.97
(92) I(t)=267738284.90632611407783.12
(93) IM(t)=674255656.0211343975443394.29
(94) EX(t)=1988706886.528972366066758.81
(95) MD(t)=MS(t)=1926062950.098838972574644.47
From the relationships (1428) we cardraw the following conclusions:

The analysis of "Actual final consumption of households" emphasizes that in 2002,
2003, 2004, 2005, 2013, 2014, 2015 is above the equilibrium value and in 2006,
2007, 2008, 2009, 2010, 2011, 2012, 2016 is below the equitibralue.During

the financial crisis (2002012), the behavior of "Actual final consumption of
households" emphasizes that in 2013, 2014 is above the equilibrium value and in
2010, 2011, 2012 is below the equilibrium valliee maximum ratio between real

and equilibrium value of "Actual final consumption of households" was registered
in 2002 (119.00%) and the minimum in 2010 (92.61¥he excess of equilibrium
values is due, in the corresponding periods, to the large share of GDP, between
22.9145.25%.

The analysis of "Actual final consumption of the government" emphasizes that in
2000, 2013, 2014, 2015, 2016 is above the equilibrium value and in 2001, 2002,
2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012 is below the
equilibrium value During the financial crisis (2002012), the behavior of "Other
revenues" emphasizes that in 2008, 2009, 2010, 2011, 2012 is below the equilibrium
value. The maximum ratio between real and equilibrium value of "Actual final
consumption of the government" was registd in 2016 (112.67%) and the
minimum in 2006 (84.62%)The excess of equilibrium values is due, in the
corresponding periods, to the large share of GDP, betweei17.66%.

The analysis of "Other revenues" emphasizes that in 2005, 2006, 2007, 2008, 2009
2011, 2012, 2014 is above the equilibrium value and in 2000, 2001, 2002, 2003,
2004, 2010, 2013, 2015, 2016 is below the equilibrium vadueing the financial

crisis (20082012), the behavior of "Other revenues" emphasizes that in 2008, 2009,
2011, 202 is above the equilibrium value and in 2010 is below the equilibrium
value.The maximum ratio between real and equilibrium value of "Other revenues"
was registered in 2007 (125.73%) and the minimum in 2002 (73.20%)excess

of equilibrium values is dyén the corresponding periods, to the large share of GDP,
between 2.1:3.59%.

The analysis of "Investment" emphasizes that in 2005, 2006, 2007, 2008, 2014, 2015
is above the equilibrium value and in 2000, 2001, 2002, 2003, 2004, 2009, 2010,
2011, 2012, 203, 2016 is below the equilibrium valdeuring the financial crisis
(20082012), the behavior of "Investment" emphasizes that in 2008 is above the
equilibrium value and in 2009, 2010, 2011, 2012 is below the equilibrium Vidige.
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maximum ratio between akand equilibrium value of "Investment" was registered

in 2007 (158.55%) and the minimum in 2001 (37.95¥he excess of equilibrium
values is due, in the corresponding periods, to the large share of GDP, between
18.8635.06%.

The analysis of "Governmetransfers" emphasizes that in 2000, 2001, 2004, 2005,
2007, 2008, 2010, 2011, 2012, 2013 is above the equilibrium value and in 2002,
2003, 2006, 2009, 2014, 2015, 2016 is below the equilibrium v8lugng the
financial crisis (20082012), the behavior dGGovernment transfers" emphasizes that

in 2008, 2010, 2011, 2012 is above the equilibrium value and in 2009 is below the
equilibrium value.The maximum ratio between real and equilibrium value of
"Government transfers" was registered in 2001 (460.04%thanthinimum in 2003
(-1260.88%)The excess of equilibrium values is due, in the corresponding periods,
to the large share of GDP, betwe814.9625.26%.

The analysis of "Tax revenue" emphasizes that in 2000, 2001, 2002, 2010, 2011,
2012, 2013, 2014 is ake the equilibrium value and in 2003, 2004, 2005, 20086,
2007, 2008, 2009, 2015, 2016 is below the equilibrium vdbueing the financial

crisis (20082012), the behavior of "Tax revenue" emphasizes that in 2010, 2011,
2012 is above the equilibrium valaad in 2008, 2009 is below the equilibrium
value.The maximum ratio between real and equilibrium value of "Tax revenue" was
registered in 2000 (4549.98%) and the minimum in 2016 (60.68R&).excess of
equilibrium values is due, in the corresponding pesjiad the large share of GDP,
between 15.087.56%.

The analysis of "Broad money" emphasizes that in 2000, 2001, 2002, 2003, 2012,
2013, 2014, 2015, 2016 is above the equilibrium value and in 2004, 2005, 2006,
2007, 2008, 2009, 2010, 2011 is below the ldzriiim value.During the financial

crisis (20082012), the behavior of "Broad money" emphasizes that in 2012 is above
the equilibrium value and in 2008, 2009, 2010, 2011 is below the equilibrium value.
The maximum ratio between real and equilibrium vabfie¢ Broad money" was
registered in 2000 (121.21%) and the minimum in 2009 (85.84%).

The analysis of "Exports" emphasizes that in 2000, 2001, 2002, 2004, 2011, 2012,
2013, 2014 is above the equilibrium value and in 2003, 2005, 2006, 2007, 2008,
2009, 20102015, 2016 is below the equilibrium valli2uring the financial crisis
(20082012), the behavior of "Exports" emphasizes that in 2011, 2012 is above the
equilibrium value and in 2008, 2009, 2010 is below the equilibrium valbe.
maximum ratio between reand equilibrium value of "Exports" was registered in
2000 (155.87%) and the minimum in 2016 (71.34%)e excess of equilibrium
values is due, in the corresponding periods, to the large share of GDP, between
81.6291.67%.

The analysis of "Imports" emphass that in 2000, 2007, 2008, 2012, 2013, 2014,
2015 is above the equilibrium value and in 2001, 2002, 2003, 2004, 2005, 2006,
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2009, 2010, 2011, 2016 is below the equilibrium valexing the financial crisis
(20082012), the behavior of "Imports" emplwes that in 2008, 2012 is above the
equilibrium value and in 2009, 2010, 2011 is below the equilibrium valbe.
maximum ratio between real and equilibrium value of "Imports" was registered in
2007 (114.08%) and the minimum in 2009 (74.45%)e excess foequilibrium

values is due, in the corresponding periods, to the large share of GDP, between
33.3949.90%.

The analysis of "Trade balance" emphasizes that in 2000, 2001, 2002, 2004, 2010,
2011, 2012, 2013, 2014 is above the equilibrium value and in 2008, 2006,

2007, 2008, 2009, 2015, 2016 is below the equilibrium vdbueing the financial

crisis (20082012), the behavior of "Trade balance" emphasizes that in 2010, 2011,
2012 is above the equilibrium value and in 2008, 2009 is below the equilibrium
value. The maximum ratio between real and equilibrium value of "Trade balance"
was registered in 2000 (621.77%) and the minimum in 2015 (54.73%).

The analysis of "Output" emphasizes that in 2000, 2001, 2011, 2012, 2013, 2014 is
above the equilibrium valuend in 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009,
2010, 2015, 2016 is below the equilibrium valDering the financial crisis (2008
2012), the behavior of "Output" emphasizes that in 2011, 2012 is above the
equilibrium value and in 2008, 2009, 20X helow the equilibrium valuelhe
maximum ratio between real and equilibrium value of "Output" was registered in
2000 (132.95%) and the minimum in 2016 (76.70%).

The analysis of "Real interest rate (%)" emphasizes that in 2000, 2001, 2002, 2003,
2004, 200, 2010, 2011, 2012, 2013, 2014 is above the equilibrium value and in
2005, 2006, 2007, 2008, 2015, 2016 is below the equilibrium vBlugng the
financial crisis (2008012), the behavior of "Real interest rate (%)" emphasizes that
in 2009, 2010, 20112012 is above the equilibrium value and in 2008 is below the
equilibrium valueThe maximum ratio between real and equilibrium value of "Real
interest rate (%)" was registered in 2011 (830.51%) and the minimum in 2008 (
399.52%).
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The evolution of Actual final consumption of households C(t) - original and
at equilibrium for Macao SAR, China during 2002- 2016
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Figure 3.2.1

The evolution of Actual final consumption of the government G(t) - original
and at equilibrium for Macao SAR, China during 2000- 2016
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Figure 3.2.2
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The evolution of Other revenues OR(t) - original and at equilibrium for
Macao SAR, China during 2000- 2016
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Figure 3.2.3

The evolution of Investment I(t) - original and at equilibrium for Macao
SAR, China during 2000- 2016

7.189E+09
6.189E+09
5.189E+09

4.189E+09

Investment I(1)

3.189E+09
2.189E+09

1.180E+09
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

=—Investment I(t) - original = Investment I{t) - equilibrium

Figure 3.2.4
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The evolution of Government transfers TF(t) - original and at equilibrium
for Macao SAR, China during 2000- 2016
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Figure 3.2.5

The evolution of Tax revenue TR(t) - original and at equilibrium for Macao
SAR, China during 2000- 2016
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Figure 3.2.6
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The evolution of Broad money MD(t) - original and at equilibrium for
Macao SAR, China during 2000- 2016

4315E+10

S15E+10

()

 3315E+10

2815E+10

Broad money MD(1)

2315E+10
1.815E+10

1315E+10
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

——Broad money MD(t) - origind ~ =———Broad money MD(t) - equilibrium
Figure 3.2.7
The evolution of Broad money supply MS(t) - original and at equilibrium for
Macao SAR, China during 2000- 2016
4315E+10
3.815E+10
3315E+10
2815E+10

2315E+10

Broad money supply MS()

1.815E+10

1315E+10
2000 2001 2002 2005 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

B road money supply MS(t) - original =B road money supply MS(t) - equilibrium

Figure 3.2.8
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The evolution of Exports EX(t) - original and at equilibrium for Macao SAR,
China during 2000- 2016
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Figure 3.2.9
The evolution of Imports IM(t) - original and at equilibrium for Macao SAR,
China during 2000- 2016
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The evolution of Trade balance - original and at equilibrium for Macao SAR,
China during 2000- 2016
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Figure 3.2.11

The evolution of Output Y(t) - original and at equilibrium for Macao SAR,
China during 2000- 2016
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Figure 3.2.12
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The evolution of Real interest rate (%) r(t) - original and at equilibrium for
Macao SAR, China during 2000- 2016
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Figure 3.2.13
3.3.Mongolia

After the analysis during 20e8016 the model equations are:
(96) D(t)=C(t)+G(t)+I(t)+EX(t}IM(t)
(97) C(t)=0.6186DI(t}164922179
(98) G(t)=0.6203TI(t)340485346
(99) TI(Y)=TR(t)+OR(t)
(100)OR(t)=0.1309Y (8225801390
(101)1(t)=-1.4326Y(t)+227159158r(t)+17023830652
(102)DI(t)=Y (t)+TF(t)-TR(t)
(103) TF(t)=0.5781Y(1)6713540843
(104) TR(t)=0.2037Y(t)258671116
(105)IM(t)=0.7090Y(t}315586637
(106) EX(t)=1.0360Y(t}4786543367
(207)D(t)=Y(t)
(108)MD(t)=0.5896Y(t}11369307r(H)1165802667
(109)MS(t)=334059912667837328063
(110)MD(t)=MS(t)

Solving the equations (AL5) we find that at equilibrium3W”"~ EHLQJ WKH \HDU
(111)Y(t)=621948341.2061.24192281793.62
(112)r(t)=2.8692t5763.3428
(113)TI(t)=208145108.23%16114103176.23
(114)G(t)=129109818.73258450881926.26
(115)DI(t)=854819398.521713380744280.03
(116)C(t)=528755586.641059990707768.02
(117)OR(t)=81443060.80162853448842.37
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(118) TR(t)=126702047.43253260654333.86
(119) TF(t)=359573104.75724718580680.27
(120)1(t)=-239241463.77t+486993241300.97
(121)IM(t)=440987894.08880891820713.11
(122)EX(t)=644312293.681291366290253.41
(123)MD(t)=MS(t)=334059911.91667837328062.51
From the relationships (1428) we can draw the following conclusgn
The analysis of "Actual final consumption of households" emphasizes that in 2010,
2011, 2012, 2013, 2014, 2015, 2016 is above the equilibrium valuéng the
financial crisis (2008012), the behavior of "Actual final consumption of
households" emphies that in is below the equilibrium valdehe maximum ratio
between real and equilibrium value of "Actual final consumption of households" was
registered in 2010 (141.37%) and the minimum in 2016 (103.9Bp&).excess of
equilibrium values is due, imé corresponding periods, to the large share of GDP,
between 52.5%8.54%.

The analysis of "Actual final consumption of the government" emphasizes that in
2010, 2011, 2012, 2013 is below the equilibrium valexing the financial crisis
(20082012), the bhavior of "Other revenues" emphasizes that in is below the
equilibrium value.The maximum ratio between real and equilibrium value of
"Actual final consumption of the government” was registered in 2013 (99.86%) and
the minimum in 2010 (86.07%).

The anasis of "Other revenues" emphasizes that in 2000, 2001, 2002, 2003, 2007,
2013 is above the equilibrium value and in 2006, 2008, 2009, 2010, 2011, 2012 is
below the equilibrium valueDuring the financial crisis (2008012), the behavior

of "Otherrevenues" emphasizes that in 2008, 2009, 2010, 2011, 2012 is below the
equilibrium valueThe maximum ratio between real and equilibrium value of "Other
revenues" was registered in 2000 (1226.86%) and the minimum in 2010 (80.07%).
The excess of equilibriumalues is due, in the corresponding periods, to the large
share of GDP, between 4:8368%.

The analysis of "Investment" emphasizes that in 2012, 2013 is above the equilibrium
value and in 2010, 2011, 2014, 2015, 2016 is below the equilibrium \E2uimg

the financial crisis (20062012), the behavior of "Investment" emphasizes that in is
below the equilibrium valu&he maximum ratio between real and equilibrium value

of "Investment" was registered in 2013 (108.23%) and the minimum in 2010
(49.46%).The excess of equilibrium values is due, in the corresponding periods, to
the large share of GDP, between 5568784%.

The analysis of "Government transfers" emphasizes that in 2004, 2005, 2006, 2007,
2008, 2009, 2014, 2015 is above the equilibrium valueimrD00, 2001, 2002,
2003, 2011, 2012, 2013, 2016 is below the equilibrium vddueing the financial

crisis (20082012), the behavior of "Government transfers" emphasizes that in 2008,
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2009 is above the equilibrium value and in 2011, 2012 is belowghiibeium

value. The maximum ratio between real and equilibrium value of "Government
transfers" was registered in 2015 (528.29%) and the minimum in 204%.30%).

The excess of equilibrium values is due, in the corresponding periods, to the large
shareof GDP, betweerd4.97%-34.38%.

The analysis of "Tax revenue" emphasizes that in 2000, 2001, 2002, 2003, 2006,
2007, 2008, 2011 is above the equilibrium value and in 2009, 2010, 2012, 2013 is
below the equilibrium valueDuring the financial crisis (2068012), the behavior

of "Tax revenue" emphasizes that in 2008, 2011 is above the equilibrium value and
in 2009, 2010, 2012 is below the equilibrium valliee maximum ratio between

real and equilibrium value of "Tax revenue" was registered in 2000 (372drt%6)

the minimum in 2009 (87.09%Y.he excess of equilibrium values is due, in the
corresponding periods, to the large share of GDP, betweei13.84%.

The analysis of "Broad money" emphasizes that in 2000, 2001, 2002, 2003, 2011,
2012, 2014, 2016 is abewhe equilibrium value and in 2004, 2005, 2006, 2007,
2008, 2009, 2010, 2013, 2015 is below the equilibrium vdbueing the financial

crisis (20082012), the behavior of "Broad money" emphasizes that in 2011, 2012 is
above the equilibrium value and i8@8, 2009, 2010 is below the equilibrium value.
The maximum ratio between real and equilibrium value of "Broad money" was
registered in 2000 (263.50%) and the minimum in 2009 (81.26%).

The analysis of "Exports" emphasizes that in 2014, 2015, 2016 is dheve
equilibrium value and in 2010, 2011, 2012, 2013 is below the equilibrium value.
During the financial crisis (2068012), the behavior of "Exports" emphasizes that
in is below the equilibrium valu&he maximum ratio between real and equilibrium
valueof "Exports" was registered in 2014 (117.75%) and the minimum in 2012, 2013
(85.82%).The excess of equilibrium values is due, in the corresponding periods, to
the large share of GDP, between 6372801%.

The analysis of "Imports" emphasizes that in 2@01,2, 2013, 2014 is above the
equilibrium value and in 2010, 2015, 2016 is below the equilibrium v&lugng

the financial crisis (2002012), the behavior of "Imports" emphasizes that in is
below the equilibrium valud.he maximum ratio between realdhequilibrium value

of "Imports" was registered in 2014 (110.80%) and the minimum in 2010 (74.16%).
The excess of equilibrium values is due, in the corresponding periods, to the large
share of GDP, between 70:43.99%.

The analysis of "Trade balance" dmagizes that in 2011, 2012, 2013 is above the
equilibrium value and in 2010, 2014, 2015, 2016 is below the equilibrium value.
During the financial crisis (2008012), the behavior of "Trade balance" emphasizes
that in is below the equilibrium valud&he maximum ratio between real and
equilibrium value of "Trade balance" was registered in 2013 (228.94%) and the
minimum in 2016 {72.88%).
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The analysis of "Output" emphasizes that in 2012, 2013, 2014, 2015 is above the
equilibrium value and in 2010, 2011, 20i6below the equilibrium valuéuring

the financial crisis (2002012), the behavior of "Output" emphasizes that in is
below the equilibrium valud.he maximum ratio between real and equilibrium value

of "Output” was registered in 2014 (106.81%) andnti@mum in 2010 (87.75%).

The analysis of "Real interest rate (%)" emphasizes that in 2013 is above the
equilibrium value and in 2010, 2011, 2012, 2014, 2015, 2016 is below the
equilibrium value.During the financial crisis (20808012), the behavior of "&al
interest rate (%)" emphasizes that in is below the equilibrium vaheemaximum

ratio between real and equilibrium value of "Real interest rate (%)" was registered
in 2013 (123.35%) and the minimum in 201874.98%).

The evolution of Actual final consumption of households C(t) - original and
at equilibrium for Mongolia during 2010- 2016
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Figure 3.3.1
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The evolution of Actual final consumption of the government G(t) - original
and at equilibrium for Mongolia during 2010- 2013
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Figure 3.3.2

The evolution of Other revenues OR(t) - original and at equilibrium for
Mongolia during 2000- 2013
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Figure 3.3.3
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The evolution of Investment I(t) - original and at equilibrinm for Mongolia
during 2010- 2016
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Figure 3.3.4

The evolution of Government transfers TF(t) - original and at equilibrium
for Mongolia during 2000- 2016
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Figure 3.3.5
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The evolution of Tax revenue TR(t) - original and at equilibrium for
Mongolia during 2000- 2013
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Figure 3.3.6

Figure 3.3.7
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