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Appendix A Notation and measurement conventions

Domestic income and expenditure

Variables measured in real terms are denoted by an upper-case symbol followed by a 2 or 3
character country or bloc code or W for the world total:

e.g. V_Ja Japan's GDP
VW = sum(V_?) world GDP  where ? denotes each bloc

GDP is measured at base-year dollar prices divided by a different base-year purchasing
power parity adjustment pp0 for each bloc. Real incomes and expenditures in each bloc are
measured by dividing current dollar values by the domestic expenditure deflator for the
bloc to convert the figures to base-year values and further dividing by the base-year
purchasing power adjustment to make them more comparable across blocs.

It follows that current dollar values, denoted with a leading underscore, are equal to real
values multiplied by the dollar price of domestic expenditure ph for each bloc:

e.g. _Y EU = ph EU * Y EU income of Europe in current dollars

International trade and other external transactions

International transactions denoted by a $ suffix are measured in terms of world purchasing
power. The deflator used is the deflator for world expenditure aggregated over all blocs in
purchasing power parity terms. The value of this deflator is set to 1 in the base year (2005)
to facilitate comparison of $ variables with current price series.

e.g. X$ CN = X CN/phw China's exports (international value)

The real exchange rate rx for each bloc is defined as the ratio betwen the local price
deflator ph and the world price deflator phw. Thus international values may be converted to
domestic purchasing power by dividing by the real exchange rate:

e.g. rx_CN = ph CN/phw China's real exchange rate
X CN = X$ CN/rx CN China's exports (domestic value)

The latter figure X _cN represents the buying power of China's exports in terms of goods and
services within China. This is considerably larger than the buying power of the same
exports in terms of globally-consumed goods and services x$_cN which, taking an average
for the world as a whole, are more expensive than in China.

Conversely the income of each bloc, normally measured in domestic purchasing power, is
converted to world purchasing power by multiplying by the real exchange rate.

e.g. Y_IN India's income (domestic purchasing power)
Y$ IN = Y IN * rx IN India's income (world purchasing power)

The definitions above imply that the weighted average real exchange rate for the world as a
whole is a constant (equal to the base-year value of the world expenditure deflator before
the latter is set to 1). Thus with n blocs there are only n-1 degrees of freedom for real
exchange rates just as there are only n-1 degrees of freedom for nominal exchange rates.

Alphametrics Co., Ltd. October 2010
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The 'volume' of exports and imports measured at base-year prices and market exchange
rates is denoted by suffix 0:

e.g. XEO_WA West Asia's energy exports at base-year international prices.

The contribution of West Asia's energy exports to West Asia's GDP measured in constant
Ppp units is given by

XEO_WA/pp0_WA
where pp0_Wa is the base-year purchasing-power adjustment for West Asia.

World exports are equal to world imports in value and volume terms for each commodity
group and for goods and services as a whole:

e.g. XWS MW$ sum(X$_?) = sum(M$_?)
XWO MWO sum(X0_?) = sum(MO_?)
XAWS = MAWS = sum(XA$ ?) = sum(MAS$ ?)
etc.

Similar identities hold for other components of balance of payments current and capital
accounts and for cross-border holdings of assets and liabilities when the latter are valued in
terms of the same global purchasing-power standard. But when international transactions
and assets are valued in terms of their purchasing power within each country or country
group, it is no longer true that totals balance out.

e.g. CAW = sum(CA$_?/rx_?) where CaA represents the current account surplus (+) or
deficit (-), is not equal to zero, although the same total valued in world purchasing power
CAWS = sum(CA$_?) 1is equal to zero for the world as a whole.

One implication is that when excess savings are transferred from one bloc to another, the
value of the savings in terms of purchasing power in each bloc is not the same. Thus if
savings are transferred from a low-income bloc where goods and services are cheap to a
high-income bloc where goods and services are more expensive, the volume of expenditure
foregone in the low-income bloc is greater than the volume of additional expenditure in the
high-income bloc. Evidently the reverse is the case when savings are transferred from high-
income to low-income blocs.

Prices and rates

Prices, rates of inflation, interest rates and exchange rates are denoted with lower-case

symbols:

e.g. pvi_EU Europe's average local currency cost inflation rate (% p.a.)
is_EU Europe's average local ccy. short-term interest rate (% p.a.)
irsw world average 'real' short-term interest rate (% p.a.)

Values for each bloc are weighted averages of values for countries in the bloc.

! Expenditure weights are used to average domestic price inflation and nominal interest rates across countries
within each bloc. GDP weights are used to average cost inflation. Implicitly, bloc-level real interest rates are
expenditure-weighted averages of rates in each country.

Alphametrics Co., Ltd. October 2010
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Assets and liabilities

Assets and liabilities at end year are converted from current dollars to real values by
dividing by the period expenditure deflator (the same deflator that is used for income and
expenditure in the period). The real value of assets and liabilities may rise or fall from year
to year on account of changes in their price or nominal value in the currency in which they
are quoted or denominated, as well as changes in the dollar exchange rate for that currency
and changes in the purchasing power of the dollar as measured by the domestic or world
expenditure deflator.

Holding gains measured in real terms are denoted with the prefix B and cash flows (net
acquisition or sale) of assets are denoted with the prefix 1. For example

AGF_US US government investment in banks
HAGF_US Holding gains or losses on US government investment in banks
IAGF_US Net cash proceeds of US government transactions in bank liabilities

The relationship between stocks and flows may be written as

AGF_US = AGF _US(-1) + HAGF_US + IAGF_US

The valuation of assets and liabilities brought forward from the previous year is represented
by a variable whose name begins with rp.

e.g. LG_IN India government debt at end-year
rpfa_IN valuation for prior-year assets
LG_IN(-1)*rpfa_IN value of debt brought forward
ILG_IN proceeds of debt issues less redemptions

End-year debt is equal to debt brought forward plus issues less redemptions:?
LG_IN = LG_IN(-1)*rpfa IN + ILG_IN

External assets and liabilities are treated in a similar fashion using variable names suffixed
with $ to indicate an international value:

e.g. R$_JA Japan's exchange reserves at end year
rpr$_ JA valuation ratio for exchange reserves brought forward
IRS JA net purchases less sales of exchange reserves

Actual and simulated values

Historical series (extended to include current-year estimates) are designated by the variable
name and bloc code with no additional suffix. Baseline series projected into the future by
the model have suffix _0. Series simulated in alternative scenarios have the relevant
scenario suffix, e.g. _1or_3a.

2 Holding gains or losses may occur on purchases and sales in the current year. Therefore the interpration of
rpfa given here is not strictly precise. A more accurate definition would be that (rpfa-1) represents the
ratio of holding gains and losses on current-year transactions and prior-year assets to the real value of prior-
year assets at the end of the preceding year. In general the valuation rp is defined such that holding gains or
losses H = (rp-1) *A (-1) where A represents the end-year value of an asset.

Alphametrics Co., Ltd. October 2010
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Residuals and instruments

Values of behavioural variables simulated by the model may be influenced by residual
terms or ‘instruments’ that modify the typical pattern of behaviour. In GPM simulations
instruments are specified as bloc-specific intercept shifts in behavioural equations, denoted
by the variable name and bloc code with suffix _ins. Values of _ins series may be defined
exogenously or set by policy rules that depending on the rule may also create series
suffixed with _tar (target values) or _sav (saved values of instruments).

Example: primary energy production in Europe (million tons of oil equivalent)

ED_EU historical values and current year estimates

ED EU 0 values in the baseline projection

ED_EU 1 values in scenario 1

ED_EU ins instrument (may take different values in each scenario)

Alphametrics Co., Ltd. October 2010
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Appendix B Real values, volumes and price deflators

Series | Description

Source or formula

1. Expenditure and expenditure deflators

APT GDP in current dollars

APT1  GDP at current purchasing power parity

AXD domestic expenditure in current dollars

AXDO  domestic expenditure at Y2005 prices

PXA index of world prices for primary commodities
PXE index of world price of oil

databank
databank
databank
databank
databank
databank

Model variables - bloc level

PpO base-year purchasing power parity adjustment APT (base) /APT1 (base)
H domestic expenditure, Y2005 purchasing power AXDO/pp0

ph domestic expenditure deflator AXD/H = AXD.pp0/AXDO
_H domestic expenditure in current dollars H.ph

Model variables - global

HW world expenditure, Y2005 purchasing power sum (H)

PPOW  base-year PPP adjustment
phw world expenditure deflator

sum (AXD (base) ) /sum (H (base) )
sum (AXD) / (ppOw.sum (H) )

paw world price of primary commodities, Y2005 world value PXA/phw
pevw world price of oil, Y2005 world value PXE/phw
2. Real exchange rate, current account, national income and GDP
APTO  GDP at Y2005 prices databank
AXX exports in current dollars databank
AXX0  exports at Y2005 prices databank
AXM  imports in current dollars databank
AXMO imports at Y2005 prices databank
BCA current account in dollars databank
Model variables - bloc level
rx real exchange rate ph/phw
CAS current account, Y2005 world value BCA/phw
CA current account in current dollars CAS.phw

TB$ trade balance, Y2005 world value
TBO net exports at Y2005 prices
BITS  balance on income and transfers, Y2005 world value

Y national income, Y2005 purchasing power

v GDP volume, Y2005 purchasing parity

v expenditure on GDP

tt terms of trade effect (ratio of GDP value to volume)

(AXX~-AXM) /phw
TBO = AXX0-AXMO
CAS - TBS
(AXD+BCA) /ph
APTO/pp0

H + TBS/rx

(H + TBS/rx)/V

Alphametrics Co., Ltd.
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Bloc level theorems

T1 Income, domestic expenditure and the current a/c

T2 GDP, expenditure and net export volume

T3 Income, GDP and the terms of trade

H=C+ IP + IV + G

Y = H + CAS/rx
= H + TBS/rx + BITS/rx
V = H + TBO/pp0

VV = H + TBS/rx

Y = V.tt + BITS/rx

Theorem - world level

T4 Weighted average real exchange rate

sum (H.rx) /sum(H) = ppOw

Proof H.rx = H.ph/phw
= AXD.ppOw.sum(H) /sum (AXD)

sum(H.rx) = ppOw.sum(H)

definition of rx
defns of ph and phw

sum over blocs

3. Inflation and nominal exchange rate appreciation

APT3  GDP in domestic currency units
AXD3  domestic expenditure in domestic currency units

PPT cost of constant dollar GDP in domestic currency units
PXD price of constant dollar domestic expenditure in domestic currency
units

RXN exchange rate - dollars per domestic currency unit

(databank - internal)
(databank - internal)
APT3/APTO
AXD3/AXDO

APT/APT3 = AXD/AXD3

Model variables - bloc level

pvi domestic cost inflation (% p.a.)
pi domestic price inflation (% p.a.)

rxna nominal exchange rate appreciation (% p.a.)

100 (PPT/PPT(-1) - 1)
100 (PXD/PXD(-1) - 1)
100 (RXN/RXN (-1) - 1)

Bloc level theorems

T5 Price inflation, cost inflation and the terms of trade

(1+pi/100) = (1+pvi/100)
.kt (-1)/tt

Proof PXD/PPT = (AXD/APT) . (APT0/AXDO)
= ph.V / (AXD+AXX-AXM)
= V/(H + TBS/rx) = 1/tt

defns of PPT, PXD and RXN
defns of ph,V and APT
defns of H, rx and tt

T6 Nominal exchange rate appreciation

(1+rxna/100) = (ph/ph(-1)
/ (1+pi/100)

Proof | RXN.PXD = AXD/AXDO
= ph/pp0

defns of RXN, PXD
definition of ph

Theorem - world level

T7 Movement of global dollar prices relative to US prices and real
exchange rate movements

phw = phw(-1)* (1+pi_us/100)

.rx us(-1)/rx us

Alphametrics Co., Ltd.
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Appendix C Variables and identities

Note: variables with no suffix represent domestic purchasing power values, variables
suffixed with $ are measured in terms of world purchasing power, and variables suffixed
with 0 denote volumes or quantities measured at base-year prices and exchange rates.
Variables suffixed with w represent world indexes or totals.?

Model variables

Symbol Name Units Exogenous, behavioural or determined by identity
AGF Bank deposits and capital held by $m AGF = NGI + max (NGF,0)
government at end year
AXS External assets at end year $m AXS = RS + AXO0$
AXO$ Other external assets at end year $m AX0$ = AXOUS$.AXOWS / AXOUWS
(adjusted)
AXOUS$ Other external assets at end year $m AXOUS = NXIS$ + max (NXFUS,O0)
(unadjusted)
BAS Net exports of primary commodities ~ $m BA$ = XAS - MAS
BAO Net exports of primary commodities ~ $m BAO = XA0 - MAO
at base-year prices (adjusted)
BAUO Net exports of primary commodities ~ $m behavioural [structural policy]
at base-year prices (unadjusted)
BE$ Net exports of fuels $m BES = XES$- MES
BEO Net exports of fuels at base-year $m BEO = XEO - MEO
prices
BITS Net income and transfers from $m BITS$ = XITS$ - MITS
abroad
BITUS$ Net income and transfers from $m behavioural [structural policy]
abroad (unadjusted)
BMS Net exports of manufactures $m BM$ = XM$ - MM$
BMO Net exports of manufactures at base-  $m BMO = XMO - MMO
year prices
BS$ Net exports of services (adjusted) $m BS$ = XS$ - MS$
BSO Net exports of services at base-year ~ $m BSO0 = XS0 - MSO
prices
BSUS$ Net exports of services (unadjusted)  $m behavioural [structural policy]
c Consumers expenditure $m C = YP - SP
CAS$ Current account balance of payments $m CAS$ = TBS + BITS
DNN Natural increase in population millions exogenous
DP Bank deposits at end-year $m DP = NFI + max (NFF,0)
EB Energy balance mtoe EB = EX - EM
ED Energy demand mtoe behavioural [structural policy]
EDW World energy demand mtoe EDW = sum(ED)
EM Primary energy imports mtoe behavioural [trade policy]

® Most variables are also available in current US dollars (variable name prefixed by _).

Alphametrics Co., Ltd. October 2010
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Symbol Name

EP Primary energy production

EPW World energy production

EX Primary energy exports

G Government expenditure

H Domestic expenditure

HAGF Holding gain or loss on government
investment in banks

HAXO Holding gain on other external assets

HDP Holding gain or loss on other sectors'
investment and deposits with banks

HKP Holding gain or loss on capital stock
at end year

HLGO Holding gain or loss on other
government debt

HLN Holding gain or loss on bank lending

HLX Holding gain or loss on external
liabilities

HWP Holding gain or loss on private
wealth

IAG Government asset transactions

IAGF Government injections to banks

IAGO Other government asset transactions

IAXOS$ Other external capital outflow

IDP Acquisition of bank deposits

I1LG Net issues of government debt

ILGF Acquisition of government debt by
banks

ILGO Non-bank acquisition of government
debt

ILN Net borrowing from banks

ILXS Other external borrowing

im Bond rate

Ip Private investment

IRS Net acquisition of exchange reserves

irm Real bond rate

irs Short term interest rate

is Short-term interest rate

v Change in inventories

KI Produced capital stock at end year

KID Capital consumption

KP Value of capital at end year

LG Government debt at end year

LGF Government debt held by banks at
end year

LGO Non-bank holdings of government

Alphametrics Co., Ltd.

Units
mtoe
mtoe
mtoe
$m
$m

$m

$m

$m

$m

$m

$m

$m

$m

$m
$m
$m
$m
$m
$m

$m

$m

$m

$m

% p.a.

$m
$m

% p.a.
% p.a.
% p.a.

$m
$m
$m
$m
$m

$m

$m

Exogenous, behavioural or determined by identity
behavioural
EPW = sum(EP)

EX = EP + EM - ED

[structural policy]

behavioural [fiscal policy]
H=C+ IP + IV + G

HAGF = R(-1).rpr$/rx + (LN(-1)+
LGF(-1)-DP(-1)) .rpfa - AGF(-1)-
Inbail.IN(-1) .wln.rpfa

HAXO = AXOS/rx - AXO0S(-1)/rx(-1) -
IAXOS/rx

HDP = DP - DP(-1) - IDP
HKP = KP - KP(-1) - IP - IV
HLGO = LGO - LGO(-1) - ILGO
HLN = LN - LN(-1) - ILN

HIX = LXS$/rx - LXS$(-1)/rx(-1) -
ILXS/Tx

HWP = HKP + HDP - HLN + HLGO + HAXO

- HILX
IAG = IAGF + IAGO
IAGEF = AGF - AGF(-1)

behavioural

- HAGF
[financial policy]
IAXOS = ILXS$S - IRS + CAS

IDP = IRS/rx - IN + ILGF - IAGF
ILG IAG - NLG

ILGF ILG - ILGO

ILGO = LGO - LGO(-1) .rpfa

ILN = LN - LN(-1).rpfa. (1-wln)
ILX$S = LXS$ - LXS$(-1) .rplx$
behavioural [confidence]
behavioural [confidence]

IRS = RS - RS(-1) .rprs$

irm= 100 ((1+im/100)/ (1+pi/100)-1)
irs= 100 ((1+is/100)/ (1+pi/100)-1)

behavioural [monetary policy]

behavioural [confidence]
KI = KI(-1) - KID + IP + IV
rdp KI(-1)

KP = pkp.KI
LG = AGF - NGF
LGF = LG - LGO

behavioural [monetary policy]

October 2010
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Symbol Name
debt at end year

LN Bank loans outstanding at end year

lnbail Government bail-out losses as
proportion of abnormal loan write-
offs by banks

lpa Domestic impact of world price of
primary commodities

1lped Demand impact of world price of oil

lpep Production impact of world price of
oil

LX$ External liabilities at end year

M$ Imports of goods and services

MO Import of goods and services at
base-year prices

MAS Imports of primary commodities

MAO Imports of primary commodities at
base-year prices (adjusted)

MAUO Imports of primary commodities at
base-year prices (unadjusted)

ME$ Imports of energy products

MEO Imports of energy products at base-
year

mh Import content of domestic
expenditure

MITS Income paid abroad

MM$ Imports of manufactures

MMO Imports of manufactures at base-year
prices (adjusted)

MMUO Imports of manufactures at base-year
prices (unadjusted)

Ms$ Imports of services

MsO Imports of services at base-year
prices (adjusted)

MsSU0 Imports of services at base-year
prices (unadjusted)

N Total population

NCP Child population

NE Employment (full-time equivalent)

NFF Bank deposits less loans at end year

NFI Covered bank lending

NGF Government investment and deposits
with banks less outstanding debt at
end year

NGIT Covered government debt

Alphametrics Co., Ltd.

Units

$m

ratio

log
log
log

$m
$m

$m

$m

$m
$m

$m

$m
ratio

$m
$m

$m

$m

$m

$m
$m

millions
millions
millions
$m
$m
$m

$m

Exogenous, behavioural or determined by identity

LN = DP - NFF

constant [assumption]

lpa = 0.3log(paw/rx) + 0.71lpa(-1)
lped = 0.3 log(pew/ (rx (pewmax-
pew))) + 0.7 lped(-1)

lpep = 0.15 log(pew/ (rx (pewmax-
pew))) + 0.85 lped(-1)

LXS$ = AXOQOUS - NXFUS

M$ = MAS + MES + MMS + MSS$

MO = MAO + MEO + MMO + MSO
behavioural [price behaviour]
MAQ = MAUO.XAWO0/MAUWO

MAUO = XAO0 - BAUO

behavioural [price behaviour]
behavioural [product mix]

mh = MO/ (pp0.H + vx.X0)

MITS = XITUS - BITUS
behavioural [trade policy]

MMO = MMUO.XMWO/MMUWO
behavioural [price behaviour]
behavioural [trade policy]

MS0 = MSUO.XSWO0/MSUWO
behavioural [price behaviour]

N = N(-1) + DNN + NIM

exogenous

behavioural [labour market]

NFF = R$/rx + LGF + - AGF
behavioural [confidence]

NGF = NLG + AGF(-1) + HAGF - IAGO -

LG(-1) .rpfa

behavioural [monetary policy]

October 2010



DESA/DPAD GPM 3.0 User Guide Appendix A - F

page A-F 10

Symbol Name

NIM Net migration (adjusted)

NIMU Net migration (unadjusted)

NIT$ Net income and transfers (adjusted)

NITUS Net income and transfers
(unadjusted)

NLG Government net lending

NLP Private net lending

NOP Elderly population

NUR Urban population

NWP Working age population

NX$ External position

NXF$ External position at end year
excluding exchange reserves
(adjusted)

NXFU$ External position at end year
excluding exchange reserves
(unadjusted)

NXIS$ Covered external position excluding
exchange reserve transactions

NXNS$ Covered external position including
exchange reserve transactions

paw World price of primary commodities

paw$ World dollar price of primary
commodities

pewmax Oil price ceiling

pew World price of oil

pews World dollar price of oil

ph Dollar price of domestic expenditure

phd Domestic price index

phw World dollar price of expenditure

pi Domestic currency price inflation

piw World average domestic currency
price inflation

piw$ World dollar price inflation

Pkp Price of capital (ratio of value of
capital including land to produced
capital stock)

pmms$ Price of imports of manufactures

pmmO0 Average supplier price for imports of
manufactures

PpO Base-year ppp adjustment

ppOw World base-year ppp adjustment

Alphametrics Co., Ltd.

Units

millions

millions
$m

$m

$m
$m
millions
millions
millions
$m

$m

$m

$m
$m

index

index

index

index

index
ratio
index

ratio

% p.a.
% p.a.

% p.a.
deflator
deflator

deflator

ratio

ratio

Exogenous, behavioural or determined by identity

NIM = NIMU + NIMUW* (NIMU -
abs (NIMU) ) / (sum(abs (NIMU) )

behavioural
NITS =

behavioural

- NIMUW)
[labour market]
min (XITS, MITS)

[external policy]

NLG =
NLP =

YG - G

SP - IP - IV
exogenous
behavioural
NWP =
NX$ =
NXF$ =

[trend]
N - NCP - NOP
RS + NXFS$
AXOS$ - LXS$

NXFUS$ = CAS$S - IRS + AXOS$S (-1)
.rpaxou$ - LX$(-1).rplxs$

behavioural [confidence]

NXN$ = min(R$ + AXO0S$, LXS)

behavioural [global markets]

paw$ = paw.phw

constant (assumed level at which
demand and supply elasticities
become infinite)

market-clearing price
EDW and EPW)

(equalizes

pew$ = pew.phw

ph = rx.phw

phd = phd(-1) (1+pi/100)

phw = phw(-1). (1+pi us/100) .

rx_us(-1)/rx_us
pi = 100 ((1+pvi/100) .tt(-1)/tt-1)

piw = sum(pi.H) /HW

piw$ = 100 (phw/phw(-1) - 1)
behavioural [confidence]

ppm$ = MMS$S / MMO

ppm0 = sum(sxm* (XM$/XMO) * (XMO (-
1) /XM$ (-1))

constant

constant
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Symbol Name

pvd Domestic cost index

pvi Domestic cost inflation

pxm$ Price of exports of manufactures

RS Exchange reserves at end year

rmlx$ Ratio of exchange reserves to
imports and external liabilities

rpax$ Valuation ratio for external assets
brought forward

rpaxo$ Valuation ratio for other external
assets brought forward (adjusted)

rpaxou$ Valuation ratio for other external
assets brought forward (unadjusted)

rpfa Valuation ratio for domestic
financial assets brought forward

rpkp Valuation ratio for capital stock
brought forward

rplgo Valuation ratio for non-bank
holdings of government debt brought
forward

rplx$ Valuation ratio for external liabilities
brought forward

rpr$ Valuation ratio for exchange
reserves brought forward

rrf Bank reserves as percent of lending

rx Real exchange rate (adjusted)

rxd Nominal exchange rate

rxna Nominal exchange rate appreciation

rxu Real exchange rate (unadjusted)

slgx Proportion of government debt
financed in foreign currency

SP Private saving

spvi Inflation indicator

sSxm Market share of exports of

manufactures in imports of each
destination bloc (adjusted)

sxmm Percent share of world exports of
manufactures
sxmu Market share of exports of

manufactures in imports of each
destination bloc (unadjusted)

TBS$ Trade balance
TBO Trade balance at base year prices

Alphametrics Co., Ltd.

Units

index

% p.a.

index
$m
%

$m

$m

$m

ratio

ratio

ratio

ratio

ratio

%
ratio

index

% p.a.

ratio
ratio

$m
log

ratio

%

ratio

$m

$m

Exogenous, behavioural or determined by identity
pvd = pvd(-1) (1+pvi/100)

behavioural [supply, incomes
policyl]

pxm$ = XMS / XMO
behavioural (monetary policy)
rmlx$ = 100 RS/ (M$ + LXS$)

rpax$ = rpr$ * r$(-1) + rpaxo$ *
axo$ (-1))/(r$(-1)+ axo$(-1))
(AXO$-IAXO0S) /AX0S (-1)

behavioural [price movements]

rpfa 1/ (1+spvi) [assumption]

rpkp pkp/pkp (-1)

rplgo = slgx.ph(-1)/ph + (1-
slgx) .rpfa

behavioural [price movements]
behavioural [price movements]

rrf = 100 LGF/LN
rx = rxu ppOw.HW/sum (H.rxu)
rxd = rxd(-1) (1+rxna/100)
rxna = 100 ((ph/ph(-1))

/ (1+pi/100)-1)
behavioural [monetary policy,

confidence]

slgx = 1 - log(l+YR)/2 [assumption]

behavioural [confidence]

spvi = log(-0.718 +
3.436(1+pvi/100) / (2+pvi/100))

sxm = sxmu / sum(sxmu)

sxmm = 100 XM$ / MMWS$

behavioural [trade policy]

TBS = X$ - MS
TBO X0 - MO
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Symbol Name

tt Terms of trade effect

ucx Unit cost of exports

VO GDP at base-year exchange rates

v GDP volume

VN GDP per capita

VNE GDP per employed person

VT Productive capacity

v Domestic purchasing power of GDP

vv$ External purchasing power of GDP

VX Import content of exports relative to
import content of domestic
expenditure

wln Write-off rate for bank loans

WLNA Lagged loan write-offs

WP Private wealth at end-year

X$ Exports of goods and services

X0 Exports of goods and services at
base-year prices

XA$ Exports of primary commodities
(adjusted)

XA0 Exports of primary commodities at
base-year prices

XAUS$ Exports of primary commodities
(unadjusted)

XES Exports of energy products

XEO Exports of energy products at base-
year prices (adjusted)

XEUS Exports of energy products
(unadjusted)

XEUO Exports of energy products at base-
year prices (unadjusted)

XIT$ Income and transfers from abroad
(adjusted)

XITUS Income and transfers from abroad
(unadjusted)

XM$ Exports of manufactures

XMO Exports of manufactures at base-year
prices

Xs$ Exports of services (adjusted)

Xso0 Exports of services at base-year
prices

XSUs$ Exports of services (unadjusted)

Alphametrics Co., Ltd.

Units
ratio

ratio

$m
$m
$
$

$m

$m
$m

ratio

% p.a.
$m

ratio

$m

$m
$m
$m
$m

$m

$m
$m
$m
$m

$m

$m

$m

$m

$m

$m

Exogenous, behavioural or determined by identity
tt = (H+TBS$/rx) / (H+TBO/pp0)
ucx = 2 mh M$/MO +

(rx H + X$-MS) (1-2 mh) / (pp0 V)

V0O = V.ppO

V = H + TBO/ppO

VN =V / N

VNE = V / NE

VI = 1.05 movav (V,6) .
(V/V(-6))"0.3

VV = H + TBS/rx

VV$ = H*rx + TBS

vx = 2 + (X0-MO)/ (pp0.V)

[assumption]

exogenous [confidence]

WLNA = 0.8 LN(-1).wln.rpfa +

0.2 WLNA(-1)
WP = KP + LGO-AGO + DP-LN +
(AXOS-LXS) /rx

XS = XAS + XES + XMS$ + XSS

X0 = XA0 + XEO + XMO + XSO

XAS = XAUS.MAWS/XAUWS

behavioural [trade policy]

behavioural [price behaviour]

XES$S = XEUS.MEWS/XEUWS

XEQ = XEUO.MEWO/XEUWO

behavioural [price behaviour]

behavioural [product mix]

XITS = XITUS.MITWS/XITUWS

XITUS = NITUS + max (BITUS, 0)

XM$ = sum(sxm MMS$)

behavioural [price behaviour]

XS$ = XSUS.MSWS/XSUWS

behavioural [price behaviour]

XSUS = BSUS + MSS$
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Symbol Name Units Exogenous, behavioural or determined by identity
Y National income (domestic $m Y = H + CAS/rx
purchasing power)
Y$ National income (international $m ¥$ =Y / rx
purchasing power)
YG Government net income $m behavioural [fiscal policy]
YN Income per capita $m YN =Y / N
YP Private disposable income $m YP = Y - YG
YR Relative income per capita $m YR = YN / YNW

Additional variables for policy evaluation

Variables listed below are calculated after solution of the core model. In addition to these
variables, many growth rates and ratios are computed for display in graphs. Growth rates
have the prefix D before the variable name and ratios have the name of the denominator

after the name of the numerator.

Symbol Name

GY Population-weighted Gini
coefficient for distribution of income
between blocs

psbdyn bloc performance measure for per
capita income growth

psbnar  bloc performance measure for
activity rate

psbpi bloc performance measure for
inflation

psbrx bloc performance measure for
exchange rate stability

psbt overall bloc performance measure

pslag bloc performance comparison basis
(no of years)

psmav smoothing (no of year)

pbdyn, weights for overall bloc performance

pbnar, measure

pbpi,

pbrx

psedw global performance measure for
energy use

psdxw global performance measure for

stability of export markets

Alphametrics Co., Ltd.

Units

index

index

index

index

index

index

years

years

fractions

index

index

Exogenous, behavioural or determined by identity

computed on blocs in ascending
sequence by income per capita

psbdyn = movav (10/(1+0.3

max (movav (DYN(-1), pslag)-DYN,O0)),
psmav)

psbnar = movav (10/(1+0.5 max (

movav (nar (-1),pslag)-nar,0)),
psmav)

psbpi =
movav (pi(-1),

movav (10/ (1+0.1 max (pi-
pslag), 0)), psmav)

psbrx = movav (10/ (1+10*abs (
log(rx) - movav(log(rx (-
1)),pslag)), psmav)

psbt = 1/(sqrt(pbpi/psbpi2 +
pbdyn/psbdyn2 + pbrx/psbrx2 +
pbnar/psbnarz))

constant [assumption]
constant [assumption]

constant [assumption]

psedw = movav (10 /(1 + max (EDW -
movav (EDW(-1) ,pslag),0)), psmav)

psdxw = movav (10/ (1+100 abs(
dlog (XW$) -movav (dlog (XW (-1),
pslag)), psmav)
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Symbol
pspaew

psynlw

pswt

psed,
psdx,
pspae,
psynl
rylow

TH_ED
TH_EP
TH_G
TH_XM$
TH_XS$

TH Y

Name

global performance measure for

stability of commodity and oil prices

global performance measure for
catch-up of low income blocs

overall global performance measure

weights for overall global
performance measure

average income of bottom quartile

as a fraction of global average
income

Theil inequality coefficient for
energy absorption
Theil inequality coefficient for
energy production

Theil inequality coefficient for
government expenditure

Theil inequality coefficient for
exports of manufactures

Theil inequality coefficient for
exports of services

Theil inequality coefficient for
income

Alphametrics Co., Ltd.

Units

index

index

index

fractions

ratio

index

index

index

index

index

index

Exogenous, behavioural or determined by identity
pspaew = movav (10/ (1+abs (
log (paw) -movav (log (paw(-1) ),
pslag)), psmav)
psynlw = movav (10*exp (10* (rylow/
movav (rylow (-1), pslag)-1))/
(l+exp (10*rylow/movav (rylow(-1),
pslag)-1))), psmav)
pswt = l/(sqrt(psed/psedw2 +
psdx/psdxw2 + pspae/pspaew2 +

2
psynl/psynlw”)

constant [assumption]

rylow = sum(Q1l,Y)NW/ (sum(Ql,N) YW)
where Q1 is the first quartile by
population of between-bloc income
distribution

TH ED = 100 (1-exp (-sum(ED/EDW

log (N/NW))))

TH EP = 100 (l-exp (-sum(EP/EPW

log (N/NW))))

TH G = 100 (1l-exp (-sum(G/GW

log (N/NW))))

TH XMS$ = 100 (1-exp (-sum (XM$/XMWS

log (N/NW))))

TH XS$ = 100 (l-exp (-sum(XSS$/XSWS

log (N/NW))))

TH Y = 100 (1l-exp(-sum(Y/YW

log (N/NW))))
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Appendix D Behavioural equations

Notes:

(1) except where noted coefficients, intercepts and autocorrelations are estimated on data for 1980-2008

(2) graphs of actual and predicted values for 1978-2008: predicted values are generated by dynamic simulation using
simulated results for lagged endogenous values and actual values for other variables. For the purposes of historical
simulation values of constants and fixed effects are those estimated for 1980-2008.

SP Private savings d(SP/YP(-1))
value probability

unit root test Fisher ADF 1701 0.000
coefficients coeff t-stat description
SP(-1)/YP(-2) -0.200 error correction
d(YP)/YP(-1) 0.665 (17.2) growth of private income
d(WP(-1))/WP(-2) -0.008 wealth
spvi 0.066 (4.1) inflation
irs(-1)/100 0.070 short-term interest rate

intercepts and ar(1) estimated on data for 1996-2008

statistics value t-stat value t-stat
constant 0.025 (30.4) residual ar(1) 0.066 (1.2)
se 0.020

fixed effects

CN 0.03212 JA 0.02740 EAM  0.02451 EAH 0.01648
EU 0.01421 WA 0.00516 Cl  0.00262 OD -0.00194

IN -0.00422 AFM -0.00441 AMM -0.00888 EAL -0.00949
US -0.01148 ACX -0.01298 SA -0.03027 AFL -0.03884

Private savings

Actual (blue), Predicted (red)

USA Europe Japar Other Deve loped CIS and Other West Asia
2,400,000- 3,400,000 1,200,000- 450, E
- 3,200,000 1,000,000 1,000,000
g.ggg,g% 3 a0 1,100,000- 400,000{ i
000, 2/800,000. 1,000,000- 800,000 80,m0]
1,800,000 2,600,000. 900,000-| 350,001 N
1,600,000 2,400,000 0o 300,000] 600,000. 60,00
1,400,001 2,200,000 posy 400,000 40,m0]
1,200,000 2.000,000. 700,000- 250,000 g e
1,000,000-! 1,800,000 600,000-! 200,000 200,000 2m,m0!
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 190 2000 1980 1990 2000 1980 1990 2000
E Asia High Income China E Asia Middle Incom e India South Asia E Asia Low Income
60,0 4,000, 000- 280,000- 1,200,000 160, 000- 28,0
50.00] iﬁ%g% 240,000 1,000,000 140,000 240,m0{
,000, 120,000
40,00 2/500.000. 200,000 800,000 100000 20,00/
2,000,000 160,000 600,000 80,000 16,M0,
30,00 150,000 120,000 400,000 60,000 2,00
20,00 500,000 80,000- 200,000{ 40,000 80,000
100,00 0. 40,000-! 20,000, 40,000-!
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 190 2000 1980 1990 2000 1980 1990 2000
Central America South America Africa Middle Income Africa Low Income
40,00 1,000,000 400,000- 240,000-
36,m0| 800,000 350,000-| 200,000
32,00 500,000 300,000 160,000{
28,0 400,000 250,000-| 120,000
24,00 g 200,000- 80,000{
20,M0 200,000 150,000 40,000{
10,005 - - - - . 100,000-L - - ol - -
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 190 2000
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IP  Private investment

unit root test

dlog(IP/V/(-1)-0.05)

Fisher ADF

value
193.9

probability

0.000

coefficients coeff t-stat description
log(IP(-1)/V(-2)-0.05) -0.057 (3.7) error correction
dlog(V) 0.500 GDP growth rate
ILN(-1)V(-1)  0.063 (1.5) bank lending
irm/100 -0.200 bond rate
statistics value t-stat value t-stat
constant -0.124 (4.0) residual ar(1) -0.057 (3.7)
se 0.117
Private investment
Actual (blue), Predicted (red)
UsA Europe Japan Other Developed CIS and Other West Asia
2,600,000 3,000,000 1,100,000- 500,000 600,000 60,00
2,400,000 2,800,000 1,000,000 450,000{ 550,000 50.00]
2,200,000 2,600,000 400,000 500,000 4
2,000,000 2,400,000 900,000 350,000] 450,000 40,00,
1,800,000- 2,200,000 800,000 320.000] 400,000
1,600,000-| 2,000,000 700,000-| g 350, 000- 30,m0
1,400,000 1,800,000 250,000/ 300,000 20.00]
1,200,000 1,600,000 600,000-| 200,000{ 250,000 .
1,000,000-! 1,400,000 500,000-! 150,000 200,000 10,00
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 190 2000 1980 1990 2000 1980 1990 2000
E Asia High Income China E Asia Middle Incom e India South Asia E Asia Low Income
60,0 3,000,000 240,000- 000, 160,000- 30,0
50,00 2,500,000 200,000 800,000] 140,000 29,00
40,00 2,000,000 160,000- 600,000/ 120,000 20,00
) 100,000
3,0 1,500, 000- 120,000-| 80‘000 19,00
20,m0] 1,000,000 80,000 400,0001 60000 10,00
10,m0] 500,000 40,000-| 200,000¢ 40,000 50,000
o o o 0,000 o
1980 1990 2000 1980 1990 2000 1980 1900 2000 1980 190 2000 1980 1990 2000 1980 1990 2000
Central America South America Affica Midde Income Affica Low Income
3@,00 700,000 320,000 180,000
32,m0] 500,000 280,000 160,000,
28,00 500,000 240,000 :ggg
20,00 200,000 100,000
20,00 400,000 160,000 3-3%
16,00, 300,000 120,000- 40.000]
12,005 - - 200,000 - - 80,000-— - T ),000-— T 9
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 190 2000

Alphametrics Co., Ltd.
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IV Inventory changes d(IV/V(-1))

value  probability
unit root test Fisher ADF 145.9 0.000

coefficients coeff t-stat description
IV(-1)/V(-2) -0.765 (11.4) error correction
d(V)/V(-1) 0.178 (5.6) GDP growth rate

ILN(-1)/V(-1) 0.050 bank lending
d(ILN/V(-1)) 0.050 change in bank lending
irs/100 -0.013 short-term interest rate

intercepts and ar(1) estimated on data for 1996-2008

statistics value t-stat value t-stat
constant -0.001 (2.6) residual ar(1) 0.219 (2.1)
se 0.010

fixed effects

ACX 0.02720 Cl  0.00440 SA  0.00286 WA  0.00272
AFM  0.00190 IN 0.00164 JA 0.00094 AMM  0.00052
CN -0.00312 EU -0.00348 EAL -0.00409 AFL -0.00466
US -0.00477 OD -0.00486 EAH -0.00528 EAM -0.01191

Inventory changes

Actual (blue), Predicted (red)

UsA Europe Japan Other Developed CIS and Other West Asia
120,000 150,000 120,000, 30,000 250,000 100,000
125,000{
80,0001 100,000 80,000 20,0001 fg,g Zg, g$
40,000- 75,0004 40,000 10,000 g 40,000
o 50,000{ o 0 100,000 20,000
25, 003 50,000{ s
40,000 25.000] 40,000 -10,000 o] 20,000
-80,000-L- - - -50,000 - - -80,000L. . - -20,000- - - -50,000L. . - -40,000 - -
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000
E Asia High Income China E Asia Midde Income Indi South Asia E Asia Low Income
40, 400, 8, 20, 60,
350,000 4,000 140,000- 40,000
20,000- 300,000} o , 16,000{ 3
o 250,000¢ -4,000- 100,000 12,000 20,000
200,000 -8,000 60,000] o.
-20,000- 150,000{ -12,000. -0 8,000{ 20,000
100,000¢ 16,000 20,000 -
40,000 50,0004 20,000 R 40004 ~40,000
-60,000- o! -24,000 -20,000- o -60,000
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000
Central America South America Africa Middee Income Africa Low Income
E 80, 40, 16,000
100,000- 35,000- 12,000-|
} 40,000{ 30,000 3
80,000 of 25000 8,000-
iy 20,000 4,000-
60,0001 ~40,000 15,000 o
40,0001 80,000{ 1000 4,000
20,000 ~120,000 o 8,000
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000
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NFI Covered bank lending dlog(1/(2.5/(NFI/Y(-1))-1))+4*WLNA/LN(-1)

value  probability
unit root test Fisher ADF 279.3 0.000
coefficients coeff t-stat description
log(1/(2.5/(NFI(-1)/Y(-2))-1)) -0.171  (3.4) error correction
log(Y(-1)) 0.096 (4.1) national income
dlog(Y) 0.300 growth of national income
NFF/NFI(-1) -0.012 (1.3) liquidity
d(NFF)/NFI(-1) 0.034 (1.3) increase in liquidity
d(LGF)/Y(-1) 1.371 (2.8) government debt held by banks
(RS(-1)+NXIS(-1))/YS$(-1) 0.074 (2.9) reserves & covered ext position
statistics value t-stat value t-stat
constant -1.619  (4.3) residual ar(1) -0.171  (3.4)
se 0.166
fixed effects
EAM 0.30599 JA 0.30539 OD 0.13854 CN 0.12419
AFM  0.05905 EAH 0.03401 EAL 0.02850 SA -0.03562
WA -0.05881 IN -0.07257 US -0.09666 AFL -0.10679
AMM -0.12579 EU -0.13130 ACX -0.13169 Cl -0.23644
Covered bank lending
Actual (blue), Predicted (red)
USA Europe Japan Other Developed CIS and Other West Asia
2 e = /e S E =y
G 6,000M Seobeed Datdetd 4400, 000- 400,000-
4,000,000+ 4,0000- 3,000,000 500,000-| 200,000 200,000-
QVOOO‘WHSO 1990 2000 200 m1980 1990 2000 2,000,000 1980 1990 2000 1980 1990 2000 n1980 1990 2000 n1@0 1990 2000
E Asia High Income China ’ E Asia Middle Incom e y India South Asia E Asia Low Income
= E ME JE m;/s/
800,000 6.00000 600,000- %t%: 120,000 400,000
' 4,0000+ 400,000 400,000 80,000 200,000
400,000¢ 2,0000- 200,000-] 200,000- 40,000
o f @000] MJ s mo
400,000] 1,00004 800,000 175,000
, 1,000 600,000 150,000
30,0001 MM}/ 1‘2)08‘%8?{ 400,000, ﬁ/ 1135)%
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pkp Real asset price dlog(pkp)
value probability
unit root test Fisher ADF 195.6 0.000

coefficients coeff t-stat description
log(pkp(-1)) -0.029 (2.5) error correction
dlog(pkp(-1)) 0.292 (5.8) momentum

log(V/VT) 0.500 capacity utilisation
statistics value t-stat value t-stat
constant 0.021 (4.6) residual ar(1) -0.029 (2.5)
se 0.041
fixed effects
AFL 0.01995 AFM 0.01122 AMM  0.01110 WA 0.00919
US 0.00918 EAL 0.00447 ACX 0.00278 OD 0.00174
EU 0.00159 Cl 0.00137 EAM -0.00634 IN -0.00702
EAH -0.00705 SA -0.00807 CN -0.01880 JA -0.02530
Real asset price
Actual (blue), Predicted (red)
USA Europe Japan OtherDeveloped CIS and Other WestAsia
1.70 1.34 ﬁ 1441 1:4' 1;
W.SOW 1.30 g:g\ 1"“’WC\ 1.2 ”'5{ § , ;’
1.50 1.26 0.8 1.36] 1.0 1.6
0.7 1,321 0.8 1.5
1.40 1.22 0.6 ]
"o 1o 2000 120580 1990 200 550 19w 200 1281580 1900 2000 08680 1900 2000 41580 1990 2000
ve E AsiaHigh Income . China ” E AsiaMdde Ircome . India . Sauth Asia v E AsiaLowincame
20 e 1e 2o
i i :
14 12 i 1351 4 s
T T ——— g5 1900 2000 ¥ig0 1900 2000 %0580 1900 2000 21930 1900 2000 "%l00 1980 2000
Cental Ameiica SouthAmeiica AficaMidde Income AfricaLow Income
- 184 i Yy
e 176 A 23
I ot i ie
- ‘ 1.3 1.6°
Sism 1o 200 192 550 1900 2000 2550 1900 2000 1""19a30 1990 2000
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YG Governmentincome d(YG)/Y(-1)
value probability
unit root test Fisher ADF 258.8 0.000

coefficients coeff t-stat description
YG(-1)/Y(-1) -0.170 (4.1)  error correction
LG(-1)/Y(-1) 0.018 (3.3) outstanding debt
d(Y)/Y(-1) 0.195 (8.3) income growth
d(Y(-1))/Y(-1) 0.056 (3.4) lagged income growth
irm(-1)*LG(-1)/(100*Y(-1)) -0.200 debt interest

statistics value t-stat value t-stat
constant 0.020 (3.0) residual ar(1) -0.170 (4.1)
se 0.015

fixed effects
AFM  0.01230 Cl 0.01133 OD 0.00901 AMM  0.00632
WA 0.00513 EU 0.00420 EAH 0.00392 EAM -0.00033
JA -0.00047 EAL -0.00255 UsS -0.00257 ACX -0.00436
AFL -0.00449 CN -0.00570 IN -0.01341 SA -0.01832

Government income

Actual (blue), Predicted (red)

USA Europe Japan Other Developed CIS and Other West Asia
2,200,000 3,000,000 1,200,000- 60,0001 900,000 70,m0;

2,000,000 2,750,000 1,000,000-| 800,000 6(,M0
2,500,000 ! 500,000
1,800,000 500, 800,000 700,000 50,M0|
2,250,000 000 ,
1,600,000- ooy 400,000 600,000
2,000,000 600,000- 40,00,
1,400,000- 11750000 300,000 500,000
1,200,000-| 11500,000 400,000- 400,000 30,00
1,000,000 1/250,000. 200,000 200,000 300,000 20,004

80,00/ 1,000,000 ol 100,000+ 200,000 10,m0!

\

1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 190 2000 1980 1990 2000 1980 1990 2000
E Asia High Income China E Asia Middle Incom e India South Asia E Asia Low Income
60,0 1,400, 000- 160,000- 400, 90,000 24,0
50,00 1,200, 000- 140,000- 350,000 80,000 20.00]
70,000 ;
1,000, 000- 120,000-| 300,000+ d
40,00 60,000 10,00
800,000 100,000- 250,000] . .
3,0 50,000
600,000 80,000- 200,000 0000 12.m0
20,00 400,000. 60,000 150,000{ 30,000
10,00 200,000 40,000- 100,000{ 20,000 80,000
o o 20,000- 50,0001 10,000 40,000-
1980 1990 2000 1980 1990 2000 1980 1900 2000 180 190 2000 1980 199 2000 1980 1990 2000
Central America South America Aftica Midde Income Africa Low Income
30,00 800,000 400,000 160,000
29,0
2,0

19,m0|

10,00
50,000

g§8888
ggB8Bgg
g88883
?C

T v T v v T ! 20,000 T v
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 190 2000
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G Government spending dlog(G)
value  probability
unit root test Fisher ADF 169.4 0.000

coefficients coeff t-stat description
log(G(-1)) -0.030 (2.1) error correction
dlog(YG) 0.064 (2.9) increase in government income

YG(-1)/Y(-1) 0.342 (4.4) governmentincome
log(N(-1)) 0.107 (3.1) population
log(LG(-1)/Y(-1)) -0.032 (5.4) outstanding debt
CAS(-1)/YS$(-1) 0.222 (2.6) current account

statistics value t-stat value t-stat
constant -0.256 (2.0) residual ar(1) -0.030 (2.1)
se 0.042

fixed effects
OD 0.15949 EAH 0.11908 JA 0.09231 EAM 0.08008
US 0.04917 ACX 0.03237 WA 0.00489 AFM -0.00064
Cl -0.01386 AMM -0.01807 EU -0.02449 SA -0.02917
EAL -0.07881 AFL -0.10113 IN -0.10455 CN -0.16669

Government spending

Actual (blue), Predicted (red)

UsA Europe Japan Other Developed CIS and Other West Asia
2,800,000 3,600,000 900,000- 550,000 700,000- 70,0

2,400,000 3,200,000 800,000- 500,000 600,000 60,00
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8,00 1,600,000 300,000-} 200,0¢ 200,000 20,00

\

1980 1990 2000 1980 199 2000 1980 1990 2000 1980 190 2000 1980 1990 2000 1980 1990 2000
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' 100,000 60,000
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Central America South America Africa Midde Income Africa Low Income
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NGI Covered debt dlog(NGI)
value  probability
unit root test Fisher ADF 234.6 0.000

coefficients coeff t-stat description
log(NGI(-1)) -0.124  (3.5) error correction
log(R$(-1)/rx(-1)) 0.100 (4.7) exchange reserve
dlog(Y) 0.972 (3.2) income growth

statistics value t-stat value t-stat
constant 0.190 (1.0) residual ar(1) -0.124  (3.5)
se 0.406

fixed effects
WA 0.13390 AFL 0.09813 AFM 0.08908 Cl  0.08326
EAH 0.06504 EU 0.06287 AMM  0.05409 JA 0.04486
ACX 0.03881 EAL 0.01725 UsS 0.01021 OD -0.01685
CN -0.02514 EAM -0.03517 SA -0.23162 IN -0.38873

Covered debt

Actual (blue), Predicted (red)

USA Europe Japan Other Developed CIS and Other West Asia
100,000 560,000- 320,000 80,000 400,000
90,000 520,000 280,000 70,000 350,000{ 800,000
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30,000 320,000 40,000 20,000 50,0001 :
20,000 ] ] 280,000 ] ] = - ] 10,000-LY ] ] = - i ol j ]
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000
E Asia High Income China E Asia Middee Income India South Asia E Asia Low Income
320, 500, 160, 0, 100,
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200,000 300,000] 60,000 100,000 25,0004 70,000
160,000 40,000 80,000- 20,000{ 60,000
120,000 200,000 60,000 15,0001 50,000
80,000 20,000 40,000 10,000{ 40,000
40,000 100.000) 20,000 5,000 30,000
0! [ [ 1) 01 20,000
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000
Central America South America Africa Midde Income Affica Low Income
120,000 320, 350, 120,000-

85888
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888838
222888
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20,000

o
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IAGO Other govt asset transactions IAGO/Y(-1)

value  probability
unit root test Fisher ADF 136.8 0.000

coefficients coeff t-stat description
LG(-1)/Y(-1) -0.044 (1.5) outstanding debt
NLG/Y(-1) 0.200 government balance

statistics value t-stat value t-stat
constant 0.049 (3.3) residual ar(1) -0.044 (1.5)
se 0.056

fixed effects
SA 0.11104 AMM  0.03367 JA 0.03300 OD 0.01419
EAH 0.00649 IN -0.00152 Cl -0.00160 AFM -0.00227
EAL -0.00459 AFL -0.00602 ACX -0.01015 EU -0.02020
US -0.02410 EAM -0.02656 WA -0.03086 CN -0.07052

Other gowvt asset transactions

Actual (blue), Predicted (red)

USA Europe Japan Other Developed CIS and Other West Asia
20, 800, 1,200, 240, 150,
0 600,000 800,000] 200,000 300,000 100,000
20,M0{ 400,001 160,000 100,000 50,000.
40 00| 200,000 400,000 120,000 o
' of ol 80,000 ~100,000.
60,M0| 200,000 40,000- 300,000 B
80,00 -400,000] -400,000{ o -300, -100,000.
-1,000,000-L . . -600,000L . . -800,000L . . -40,000L . . -500,000L - . -150,000L - -
1980 1990 200 1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000
E Asia High Income China E Asia Midde Income India South Asia E Asia Low Income
28,00 50,000 250,000- 200,000 400,000-
220,00 0 50,0004 200,000 300,000
20,00| -50,000] ' 160,000 '
y 30,000 150,000 200,000
16,00] ~100,000{ g 100,000 120,000 100,000
1D,m0] ~150,000{ 10,0001 50,000 o
80,000 ~200,0001 g o 80,000 100,000
40,000 250,000 -10,000] 40,000 100,
0 300,000 50,000 ' 200,000
40,000 -350,000- -30,000 ~100,000 0 -300,000.
1980 1990 2000 1980 1900 2000 1980 1990 2000 1980 190 2000 1980 1990 2000 1980 190 2000
Central America South America Africa Middle Income Affica Low Income
16,0 400,000 160, 40,
12,00] 300,000 120,000{ 000
80,000 200,000¢ 80,000 10,000
100,000 0.
40,000+ of 40,000 -10,000.
20,000
o -100,000 05 -30,000-
40,000 - - -200,000L, - - -40,000L, - - -40,000L, - -
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000
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NE Employment dlog(1/((0.8-0.4)/(NE/(NWP(-1)+0.2*NOP(-1))-0.4)-1))
value probability
unit root test Fisher ADF 100.5 0.000

coefficients coeff t-stat description
dlog(NUR(-1)/N(-1)) -0.635 (0.5) urbanisation
YR(-1)*dlog(V) 0.552 (10.7) GDP growth
YR(-1)*dlog(V(-1)) 0.204 (5.2) lagged GDP growth

intercepts and ar(1) estimated on data for 1996-2008

statistics value t-stat value t-stat
constant -0.033 (16.9) residual ar(1) 0.031 (0.5)
se 0.058

fixed effects

AMM  0.05277 SA  0.04609 AFM  0.04575 AFL  0.03922

EAL 0.02855 ACX 0.02309 Cl  0.01851 IN 0.01121

EU 0.00736 EAM -0.00781 WA -0.01982 OD -0.02187

CN -0.02341 JA -0.05249 EAH -0.06957 UsS -0.07757
Employment

Actual (blue), Predicted (red)

USA Europe Japan OtherDeveloped CIS and Other WestAsia
130 184 56 8 130 90
120/ 180 54 267 125 80
1101 176 52 241 120 70
2211 115
] 172 50 201 110 60
100 168 48 1 50
18 105
90- 164 46 164 100 40
80 160 44 14 95 30
1980 1990 2000 1980 1990 2000 198 1990 2000 1980 1990 2000 1980 1990 2000 198 1990 2000
E AsiaHigh Income China E AsiaMidde Income India South Asia E AsiaLowhcome
6 680 50 440 220
344 640 45 400 140 200
321 600 40 3601 120 180
el o0 35 320 110 160
26 480 30 280 % 140
244 440 25 240 80 120
22 400 20 200" 70 100
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000
Centrd America SauthAmeiica Africa Midde Income Africa Low ihcome
180 80
65 160 70 2601
55 140 60 220:
50 120 50 1801
100 40 1
40 140
354 80 30 i
307 60 20 -
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 1990 2000
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NIMU Net migration

log((1 + NIMU/NE(-1))/(1 + NIM(-1)/NE(-2)))

value probability
unit root test Fisher ADF 183.5 0.000
coefficients coeff t-stat description
dlog(NWP(-1)) 0.020 working age population
dlog(NE) 0.040 employment growth
statistics value t-stat value t-stat
constant -0.001 (25.3) residual ar(1) 0.493 (8.3)
se 0.001
fixed effects
JA 0.00116 EU 0.00114 Cl 0.00090 OD 0.00047
US 0.00030 EAH 0.00017 CN 0.00008 ACX -0.00008
EAM -0.00026 IN -0.00027 SA -0.00036 EAL -0.00037
AMM -0.00052 AFM -0.00053 AFL -0.00065 WA -0.00118
Net migration
Actual (blue), Predicted (red)
USA Europe Japan OtherDeveloped CIS and Other WestAsia
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NUR Urban population

dlog(1/(1/(NUR/N)-1))

value probability
unit root test Fisher ADF 190.0 0.000
coefficients coeff t-stat description
log(V(-1)/N(-1)) -0.000 (0.3) GDP per capita
statistics value t-stat value t-stat
constant 0.021 (2.6) residual ar(1) -0.000 (0.3)
se 0.026
fixed effects
CN 0.02192 EAL 0.01606 EAH 0.01312 AMM  0.01023
WA 0.00608 AFL 0.00286 EAM 0.00255 US 0.00064
SA -0.00001 ACX -0.00050 AFM -0.00258 IN -0.00689
OD -0.00698 JA -0.00786 EU -0.01528 Cl -0.03335
Urban population
Actual (blue), Predicted (red)
USA Europe Japan OtherDeveloped CIS and Other WestAsia
280 390 56 200
260-| 380 825 52 212 180
240 370 775 48 204 ﬁg
200] 350 prd 120
180- 340 ;g:g 364 188 1gg
160 330 65.0 32 180 60

1980 1990 2000

1980 1990 2000
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1980 1990 2000
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LGO Non-bank holdings of govt debt dlog(1/(1/(LGO/LG)-1))
value  probability
unit root test Fisher ADF 206.3 0.000

coefficients coeff t-stat description
log(1/(LG(-1)/LGO(-1)-1)) -0.099 (4.3) error correction
dlog(DP(-1)/Y(-1)) 0.060 (0.8) non-bank liquidity

statistics value t-stat value t-stat
constant 0.106 (4.1) residual ar(1) -0.099 (4.3)
se 0.321

fixed effects
EAM  0.14641 IN 0.12389 Cl  0.11208 OD 0.07549
SA 0.06470 US 0.05248 AFL 0.03833 EAL 0.03376
AFM 0.01824 EAH 0.00897 ACX -0.07091 EU -0.07597
WA -0.07855 JA -0.12480 AMM -0.15092 CN -0.17319

Non-bank holdings of govt debt

Actual (blue), Predicted (red)

USA Europe Japan Other Developed CIS and Other West Asia
6,000,000 4,000,000- 1,400,/ 3,000,000 1,400,000-
5,000,000 4,400,000 3500000, 1,200,000 2,500,000 1,200,000
4,000,000 3,600,000 2.500,000- 1,000,000{ 2,000,000 Lgﬂ(g,?]@)-%
2,800,000 2,000,000- 800,0004 1,500, 000- y
3,000,000 -800, 1,500, 000- 60,00
500, 600,000{ 1,000,000 40 0]
2,000,000 2,000,000 900000 400,000} 500,000 '
500,000 . ! 20,m0]
1,000,000 1,200,000 o 200,000 0 o
1980 1990 2000 1980 1990 2000 1980 1900 2000 1980 190 2000 1980 1990 2000 1980 1990 2000
E Asia High Income China E Asia Midde Income India South Asia E Asia Low Income
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60,0 500,000 300,000- 60,0
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20,00 200,000 ! ! 150,000 20,00
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0-l 0. 40,000-! 50,000 0-l
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 190 2000 1980 1990 2000 1980 1990 2000
Central America South America Africa Middle Income Africa Low Income
32,00 900,000- 600,000- 450,000
28,0 800,000- 500,000- 400,000{
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20,00 600,000 400,000+ 300,000{
18,00 500,000 300,000 250,000{
12,00] 400,000 200,000
80,000 300,000 200,000 150,000
40,000- - - 200,000 - - 100,000- - - 100,000~ - -
1980 1990 2000 1980 1990 2000 1980 1990 2000 1980 190 2000
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is Short-term interest rate  dlog(0.4+is/100)

value  probability
unit root test Fisher ADF 129.3 0.000
coefficients coeff t-stat description
log(0.4+is(-1)/100) -0.267 (4.3) error correction
log(0.4+pi(-1)/100) 0.178 (3.4) inflation
dlog(0.4+pi/100) 0.297 (5.4) rate of change in inflation
log(VIVT) 0.439 (2.3) capacity utilisation

intercepts and ar(1) estimated on data for 1996-2008

statistics value t-stat value t-stat
constant -0.065 (26.4) residual ar(1) 0.038 (4.1)
se 0.061
fixed effects
AMM  0.03542 IN  0.02113 OD 0.01212 EU 0.00900
EAH 0.00838 WA 0.00638 US 0.00580 EAL 0.00343
JA 0.00275 EAM 0.00184 SA -0.00019 ACX -0.00037
AFL -0.00627 CN -0.01170 AFM -0.01187 Cl -0.07585
Short-terminterest rate
Actual (blue), Predicted (red)
Europe Japan Other Developed CIS and Other WestAsia
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im Bond rate log(0.4+im/100)
value  probability
unit root test Fisher ADF 50.3 0.021
coefficients coeff t-stat description
log(0.4+is(-1)/100) 0.055 (2.4) short-term rate
dlog(0.4+is/100) 0.034 (2.1) rate of change in short-term rate
log(0.4+pi(-1)/100) 0.930 (38.7) inflation
dlog(0.4+pi/100) 0.939 (51.5) rate of change in inflation
statistics value t-stat value t-stat
constant 0.080 (6.5) residual ar(1) 0.055 (2.4)
se 0.058
fixed effects
CN 0.03266 Cl  0.02432 EAL 0.02090 WA 0.01832
AFL 0.01606 EAH 0.01166 AFM 0.01084 ACX 0.00932
IN 0.00871 US -0.00596 AMM -0.00605 OD -0.01108
EAM -0.01625 EU -0.01691 JA -0.03213 SA -0.06441
Bond rate
Actual (blue), Predicted (red)
Europe Japan OtherDeveloped CIS and Other WestAsia
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R$ Exchange reserves dlog(1/(1.5/(R$/(rx*Y(-1)))-1))
value  probability
unit root test Fisher ADF 226.3 0.000

coefficients coeff t-stat description
log(rpr$) 0.647 (8.4) Vvaluation ratio
CA$/YS$(-1) 2247 (4.6) current account
CAS$(-1)/Y$(-1) -1.454 (3.2) lagged c/a

statistics value t-stat value t-stat
constant 0.003 (0.3) residual ar(1) 0.647 (8.4)
se 0.193

fixed effects
CN 0.12030 SA 0.08627 JA 0.06533 IN 0.05876
EAM 0.03674 UsS 0.01610 EAH 0.01269 EAL 0.00567
OD -0.00436 AFM -0.00949 Cl -0.01291 ACX -0.01503
WA -0.01654 EU -0.02244 AMM -0.08127 AFL -0.23984

Exchange reserves

Actual (blue), Predicted (red)

USA Europe Jap: Other Developed CIS and Other West Asia
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| 1,200,000- 120,000- 500,000
90,000 700,000 1,000,000 400,000y
| e 100,000 400,000
70,00 600,000 peotieod 80,000 30.000) 30,000
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rpr$ Reserve valuation log(rpr$)
value  probability
unit root test Fisher ADF 136.4 0.000
coefficients coeff t-stat description
dlog(phw) -0.725 (6.9) global dollar inflation
statistics value t-stat value t-stat
constant 0.018 (1.5) residual ar(1) -0.725 (6.9)
se 0.152
Reserve valuation
Actual (blue), Predicted (red)
USA Europe Japan OtherDeveloped CIS and Other WestAsia
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NXI$ Covered external position dlog(1/(3.5/(NXI$/(rx*Y(-1)))-1))

unit root test

coefficients
dlog(Y(-1))
log(Y(-1))
dlog(R$(-1))
dlog(1+YR(-1))
statistics value t-stat

constant 0.311  (0.5)
se 0.170

fixed effects
US 0.09475 EU 0.09467
OD 0.01788 EAH 0.01722
AMM -0.00421 AFM -0.00595
ACX -0.03672 EAL -0.06234

Fisher ADF

coeff t-stat

-0
-0
-0
-0

338 (0.8)
019 (0.5)
006 (0.2)
602 (0.7)

residual ar(1)

EAM

JA 0.04407

CN -0.011

0.00343

95

AFL -0.06711

Covered external position

Actual (blue), Predicted (red)

value  probability
214.9 0.000

description

income growth

income level

increase in exchange reserves
relative income

value t-stat
-0.338 (0.8)

Cl 0.03761
IN -0.00020
WA -0.03270
SA -0.08844

USA Europe Japan Other Developed CIS and Other West Asia
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