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Introduction

The IBM Institute for Business Value, in collaboration with the Economist
Intelligence Unit (EIU), has built a forecasting model to determine both the
size and shifts in asset growth across the world’s largest 35 economies. The
output of the model has been incorporated into the Institute’s broader study
on globalization entitled, “Get global. Get specialized. Or get out: Unexpected
lessons in global financial markets.” This more detailed methodology paper

provides an overview of the forecasting model and how it was developed.

Forecasting model overview

For the forecasting model, we define investable assets as any holdings in
equities, bonds and money market instruments by both institutions and
households. We were interested in showing how the U.S. dollar value of
these assets may change over time and how the relative shares of total
investable assets may shift between the industrialized countries and the

emerging markets by 2025.

Forecasting returns for investment instruments is fraught with difficulty. Some
forecasters favor the use of past market performance in terms of growth rates to
estimate future performance, but we believe that such an approach is inappro-
priate for this study. Our hypothesis is based on two main assumptions:

* In the long term, returns from and growth of the value of investment instru-
ments must be tied to some measure of overall economic activity, such as gross
domestic product (GDP).

* The relative size of an economy on its own is not necessarily the determinant
of financial assets in aggregate. Some measure of the relative sophistication and
regulatory environment of a country’s financial sector is also required and can

serve as a potential catch-up factor to the leading economies.
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Highlights

Data availability for countries varied
significantly. Measures of monetary
aggregates were used for countries that
do not systematically report data.

Historical data collection, collation and estimation

Data availability for the required countries in the study varied significantly
(see Figure 1). It ranged from obtainable historical data for the larger
Organisation for Economic Co-operation and Development (OECD) countries

to little or insufficient historical data for less-developed emerging markets.

e N

Figure 1. The projected 35 largest economies in 2025.
Argentina China Iran Netherlands Switzerland
Australia Denmark Ireland Norway Taiwan
Austria France Italy Poland Thailand
Belgium Germany Japan Russia Turkey
Brazil Greece Korea Saudi Arabia Ukraine
Canada India Malaysia Spain United Kingdom
Chile Indonesia Mexico Sweden United States
Source: Economist Intelligence Unit forecasts

/

To address these challenges, we used a standard reference system for the
OECD countries.' This set of comparable data was built from OECD sources,
Eurostat and national statistical offices and was based on a system of financial

account concepts.

Additionally, we used measures of monetary aggregates, such as M2 and
domestic credit,and domestic stock and bond market capitalization as prox-
ies for countries that do not systematically report financial data based on
international standards.” Data for these proxy variables was collected and
collated from national statistical offices, the International Monetary Fund’s
(IMF) “International Financial Statistics” and from the Bank of International
Settlements. Stock market capitalization data was taken primarily, and where

available, from the World Federation of Exchanges.
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Highlights

A composite index was created based

on ten specific component measures to
assess the relative sophistication of each
nation’s financial sector.

In order to arrive at a robust and comparable data set across all countries,
the relationship between each asset class (such as stock market capitaliza-
tion) and the financial account concept (e.g., equities, which also include
non-quoted shares and financial derivatives) was established. Where avail-
able, flow data was used where stock data was unavailable to supplement

our estimates.

Based on data collected, we created a composite index, consisting of ten com-
ponent measures, for the relative sophistication of each country’s financial
sector (see description below and Figure 2 for overview of country sophistica-
tion rankings). Eight of these were qualitative in nature, and two were quan-
titative. Definitions for each variable are provided below (see Appendix for a

full explanation of the scoring criteria for each variable).

1 Economic policy and structure

1.1 Monetary stability - MSTB (5=good)

1.2 Use of indirect instruments — [IUS (5=good)

1.3 Financial liberalization - FILI (5=good)

2 Financing

2.1 Banking system openness — BSO (5=good)

2.2 Financial regulatory system — FRS (5=high quality)

2.3 TFinancial market distortions - FMD (5=low)

2.4 Access of foreigners to local market - FALM (5=good)

2.5 Access to medium-term financing - MTAF (5=good)

2.6 Relative importance of stock market - STM (normalized scoring 0-5)
2.7 Interest rate spread (lending minus deposit rate) — IRSP (normalize

scoring 0-5)
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Figure 2. Country sophistication rankings as of 2007.

Highest sophistication index scores
(Ranking based on 1-5 scale where 5=high)

Switzerland
United Kingdom
United States
Denmark
Canada
Netherlands
France
Sweden
Norway
Belgium
Australia
Germany
Chile

Spain
Austria
Taiwan
Ireland
Japan

Lowest sophistication index scores
(Ranking based on 1-5 scale where 5=high)

Poland

Greece

Italy

Malaysia

Mexico

Thailand

Turkey

Republic of Korea
Saudi Arabia
India

Brazil

Indonesia
Argentina

China

Ukraine

Russian Federation
Iran

0 1 2 3 4 5 0 1 2 3

Source: IBM/EIU Global Forecasting Model 2007; IBM Institute for Business Value analysis.

/

The qualitative variables were scored by EIU senior country analysts for their

countries of expertise. Equal weights were applied to the ten variables to arrive

at the composite index for any given country for each year through 2025.
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We tested the composite sophistication
index relative to market capitalization as
a percentage of gross domestic product.

The composite sophistication index was tested against the size of market capi-
talization as a percentage of GDP. This assumes equities represents one of the
most sophisticated investment assets and suggests, at least on this measure,
that sophistication plays a significant role in the development of a country’s

financial sector.

Thus, the correlation coefficients of the composite index scores to market
capitalization were calculated for each year between 1997 and 2004 across all
countries. Generally, the coefficients were above +0.5 and sometimes greater

than +0.7, suggesting sophistication is worthy of further investigation.

Building the forecasting models
Our investigations with the data led us to test the following formula for fore-

casting total financial assets.
Function (1) : Total financial assets

dTLIBaV =a +a TLIBGDPDsop, +a SOPH +
aGDPD "a DUM,_ + e

where:

dTLIBaVLlZ The dependent variable defined as annual growth in total finan-
cial assets in country i at time t

TLIBGDPDsop = A convergence term, measuring the gap between country i
and the United States in terms of total financial assets as a percentage of GDP
at the start of the estimation period

SOPHL0 = The score for the sophistication index for country i at the start of
the estimation period

GDPD = The annual change in nominal US$GDP in country i at time t
DUM = A dummy variable for data-poor countries, such as Iran, Saudi
Al‘dbld and Ukraine

e = The error or residual term of the function at time t.
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Highlights

The growth in a country’s financial assets
can be explained by a number of inde-
pendent variables.

These forecasts for long-term GDP growth are based on a well-established
Economist Intelligence Unit model. This approach was used to arrive at our

GDP forecasts for 2025 for each of the 35 countries.

Statistical test results for function (1) are shown in Figures 3 and 4.

/Figure 3. Coefficients and test results for function (1).° )
Independent variables
GDPD SOPH DUM | TLIBGDPDsop
Correlation coefficients 0.869 | 0.0174 | 0.0831 -0.0297
Standard error of the coefficients 0.098 | 0.0048 | 0.0181 0.0045
Tscores 8.853 | 3.5898 | 4.5959 -6.5431
Probability (p-value) 0.000 | 0.0011 | 0.0001 0.0000
Summary statistics
R? (coefficient of determination) 0.973
Standard error 0.0224
F-statistic (F-stat) 275.231
Degrees of freedom 31.0000
Sum of squares - regression(SS) 0.552
Sum of squares — residual SS__ 0.0155
- /

In general, the data suggests the growth of a country’s financial assets can

be highly explained by the independent variables (R-Squared = 0.973), with
GDPD, the annual change in nominal GDP showing the greatest significance
on the model. This is coupled with the fact that the residual sum of squares
(the variability in the model not defined by the independent variables) is
relatively small. The F-stat (275) suggests the relationship between the inde-
pendent and dependent variables does not occur by chance, while the t-scores
and p-values suggest the null hypothesis can be rejected with some level of
certainty and, thus, the model is representative of reality. Finally, the stan-
dard error provides some measure of certainty by testing the error, or stan-

dard deviation, of the sampling distribution.
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Highlights Figure 4. Total financial assets and total stock of inward portfolio investment,
USS$ trillions, 1995-2025.
675
Currency/deposit size 590
I Securities size*
318 291
168
102 125
= 0
||
1995 2005 2015 2025

Securities % of GDP 219% 305% 393% 523%
Securities CAGR NA 8% 9% 9%
Deposits CAGR NA 5% 7% 6%

We established a methodology for mea- Note: *Securities includes equity and fixed income securities;

\_ Source: IBM/EIU Global Forecasting Model 2007; IBM Institute for Business Value analysis.

suring the interdependency of global

financial markets by exploring the evolu-
. . L 1995 2005 2015 2025
tion of global financial linkages. Total 160,238 | 293,051 | 609,152 |1,265,087
Industrialized countries 149,643 263,223 507,452 981,305
Emerging markets 10,595 29,829 101,700 283,782
Industrialized countries (% of total) 93.4 89.8 83.3 77.6
Emerging markets (% of total) 6.6 10.2 16.7 22.4

We were also interested in measuring how interdependent global
financial markets may become through cross-country financial flows. We
approached this by exploring how global financial linkages have evolved
over time, and how they may continue to evolve. As our proxy measure of
cross-border financial investment, we analyzed total portfolio investment
stocksin one country selected from the rest of the world, outside the set
of 35 countries with the largest economies. Our investigations with the
data led us to test the following formula for forecasting total portfolio

investment flows.
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Statistical results for the total stock of
inward portfolio flows.

Function (2) : Total stock of inward portfolio flows

dlnPortStock“ =a (ilDomCa];)i,t + .9120106nit + aSDUMi +

(5

Lt
where:

dInPortStock = The dependent variable defined as the measure of the
change in the stock of portfolio investment in country i at time t
dDomCap = A measure of the change in the depth of the domestic financial
markets (e'quities and bond markets) in country i at time t

OPENM = The average score for a subset of our sophistication variables that
focus on international openness and accessibility for foreign investors FILI,
BSO and FALM in country i at time t (see Appendix for the definition and
scoring criteria for FILI, BSOand FALM)

DUM;_l = A dummy variable for data poor countries, such as Argentina,
Russia and Ukraine.

e = The error or residual term of the function at time t.

Statistical test results for function (2) are shown in Figures 5 and 6.

Figure 5. Coefficients and test results for function (2).

Independent variables

Open dDomCap Dum
Correlation coefficients 0.048 0.7896 -0.1274
Standard error of the coefficients 0.019 0.1736 0.0419
Tscores 2.480 4.5493 -3.0412
Probs (p-value) 0.019 0.0001 0.0049

Summary statistics

R? (coefficient of determination) 0.842
Standard error 0.0716
F-statistic (F-stat) 49.734
Degrees of freedom 28.0000
Sum of squares - regression(SS) 0.764
Sum of squares - residual SS__ 0.1435
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Growth in inward stock portfolios can be
explained by financial sector depth and
key financial sophistication factors.

Similarly, the data for the second function suggests the growth in inward

stock portfolio can be explained by the change in financial sector depth, as
well as key sophistication factors (R* = 0.842), the relationship between the

variables does not occur by chance, and the model is representative of the

broader population and reality.

/Figure 6. Total inward portfolio investment stocks, USS$ trillions, 1995 - 2025.
131
55
24
13
1995 2005 2015 2025
Flows™* % of GDP  48% 59% 74% 102%
Flows CAGR NA 6% 9% 9%

*Flow CAGR is estimated from 1995-2005 and includes equity and fixed income securities, GDP is

~

nominal GDP
Gource: IBMYEIU Global Forecasting Model 2007; IBM Institute for Business Value analysis.

2005 2015 2025
Total 23,787 55,341 131,155
Industrialized countries 22,759 52,434 122,730
Emerging markets 1,028 2,907 8,425
Industrialized countries (% of total) 95.7 94.7 93.6
Emerging markets (% of total) 43 5.3 6.4
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Highlights

The total size of financial assets is
expected to quadruple by 2025, with
securities expected to double by 2015
and quintuple by 2025.

Summary of findings

Within the confines of the data, we were able to establish relationships
among our measure of total financial assets, the growth in economic activity,
our measure of sophistication of a country’s financial sector, and a catch-up
measure from a starting year that defined the gap between the lead country

(the United States) and a given country (i).

As a result, we were able to establish that the total size of financial assets will
quadruple to US$1,265 trillion by 2025. Of this amount, the size of securities
assets (both equities and bonds) is expected to double to US$291 trillion by
2015 and quintuple to US$675 trillion by 2025.

The growth in the value of securities will be 9 percent per annum, far out-
pacing our nominal GDP growth forecasts of 6 percent. However, this overall
percentage disguises large variations across countries, with the group of
emerging market countries growing at almost twice the rate of the OECD
countries. Our model assumes that those countries with the largest forecast
nominal GDP growth and the biggest potential for catch-up through improve-
ments in financial sector sophistication will grow at the highest rate in terms
of total financial assets (specifically, Russia, Ukraine, China, India and
Indonesia). In absolute terms, however, the larger OECD countries will con-
tinue to dominate, with China and India as the only emerging markets in the

top ten countries even in 2025.

Regarding the stock of portfolio investments (our proxy measure of a coun-
try’s financial interaction with the rest of the world), we were able to find a
potential causal model related to the change in the value of the domestic
financial markets (equity and bond assets), and a refined set of the variables
used in our composite measure of financial sophistication that focused on the

relative openness of a country to overseas investors.
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Highlights

The size of portfolio investment is
expected to grow about 9 percent per
year through 2025.

We established that the total size of portfolio investment (measured by inward
portfolio flows) will quintuple to US$131 trillion by 2025. Our forecasts pre-
dict that the growth rates will be around 9 percent per year through 2025,
outpacing significantly our forecast growth of total nominal GDP (US$) of
around 6 percent. This suggests that global financial interaction and cross-
border flows will be much deeper by 2025 than what currently exists among

these 35 countries and with the rest of the world.

Conclusion

Our objective for this study was to project the size of financial assets and
degree of global financial integration over the next two decades — a chal-
lenging task for any organization to undertake. As part of this process, we
needed to determine a viable and robust methodology. As such, our unique
approach not only builds upon existing academic pursuits, but also con-
tributes to the debate about how to accurately estimate the future impact of
emerging markets on worldwide financial assets and the interdependency of

global financial markets.

We would like to thank the Economist Intelligence Unit for its collaboration

in this significant piece of research regarding an ongoing academic debate.

For more information please contact iibv@us.ibm.com.



Global Forecasting Model Methodology
Page 14

Appendix

Our composite index of the sophistication of a country’s financial sector includes the following variables:

Score
Definition and variable
scoring methodology Notes 5.0 4.0 3.0 2.0 1.0
Consider: a highly
. independent central
Are thera institutional/ bank, strong Strong Moderate Weak Very weak
structural factors . Very strong S AT L S
in plae to attain commitment to an insfitutional/ institutional/ institutional/ institutional/ institutional/
MSTB or sustain a IMF program, strong structural structural structural structural structural
low inflationar commitment to factors in place factors in factors in factors in factors in
environment?y attaining Maastrict p place place place place
’ treaty inflation
criteria.
Direct instruments
may include: interest
rate controls, credit
ceilings, directed
How advanced is the credits; indirect Almost . An even mix ) Almost
. o . exclusive Predominant o Predominant exclusive
adoption of indirect instruments may ; - of indirect . ;
s | . . . reliance use of indirect . use of direct reliance
instruments of include: reserve o . and direct h )
; ) on indirect instruments . instruments on direct
monetary policy? requirements, . instruments )
rediscount facilities, instruments instruments
open market
operations and repo
market operations.
Note: if country
underwent
liberalization over ten
years ago, answer .
Er?jgrgeo?lzusnl}{)itantial question for degree Yes, and bank Yes, and bank Yes; the lack I? z‘dtehqeulaatzk
financial liberalization of bank supervision. sup’ervision sup’ervision Yes, and bank | of adequate bank
FiLI in the recent past I rioun(}ry has is extremely is more than sgperwtsmn Is | bank o supervision
and, if so, is bank not undergone vigilant adequate adequate Supervision Is is a major
su érvisibn adequate? liberalization, answer aconcern concern
p g ' question for degree
of bank supervision,
but score no better
than 2.
atn, | Hon | e
Assess the dearee Assess the freedom restrictions on limits on new bank Low (Banks Very low
BSO | of openness o?the of banks to operate foreian banks: foreign banks; formation tightly (Financial
p and provide a range g ’ some limits PP controlled by institutions in
banking sector. ) . ] government ) . significant
of financial services. on financial government) chaos)
controls some . government
services) :
banks.) influence)
The quality of the
FRS | financial regulatory Very good Good Fair Poor Very poor
system
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Consider: interest rate . _rates Positive real .
; consistently Double-digit
controls, negative low and rates, but neqative real
Assess the degree interest rates; ositive: low differential Single-digit rat%s and Severe
FMD | of distortion in the differential between ziﬁerent‘ial between negative real larae deposit- disruptions in
financial markets. deposit and lending b deposit and interest rates ge dep credit market
; ) etween ] lending rate
rates; credit market . lending rates . ;
* . deposit and . o differentials
disruptions. ; is at least 5%
lending rates
FALM {‘\hcecfcfcsa?g%zf;?xz:?kte?. Very good Good Fair Poor Very poor
Good Fair (Access
Very good (Reasonable to foreign Poor Very poor
Companies’ access to EEas%/ access access, db.”t marklnat? (In\'/elstmel?t (Acute
MTAF | medium-term finance or the entire impaired In mainly for main'y seft- shortage of
- f at least one foreign firms; | financed; : g
for investment range o g ’ C ’ investment
financial category, can tap limited bank finance)
instruments) usually equity | domestic bank | finance)
finance) finance)
Population set Local stock market
STM normalized, based capitalization as
on variance from a percent of GDP
minimum X5 (2000-2004)
Population set g‘gfvaige‘;‘] SE‘}{f,gd
IRSP norma_llzed, based preferred measure
on variance from ;
maximum X5 of lending rate and
deposit rate.
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