Appendix: Public debt indicators, the case of Mexico
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VULNERABILITY INDICATORS
Debt / GDP

This indicator measures the net government debt as a proportion of gross domestic
product. It is a standard figure that allows comparisons among countries since it
normalizes the amount of debt by the size of the economy.
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Debt / Budget Revenues
This indicator measures the government debt as a proportion of the government’s
income.
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Interest / Federal Government Revenues

This indicator measures the financial cost as a proportion of budget revenues. This
ratio is used as an indicator of Government’s capability to cope with increases in
non-productive expenditure.
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Federal Government Debt in Foreign Currency or Indexed to the
Exchange Rate.

This indicator measures the foreign currency debt as a percentage of the total
gross government debt, and it is used as a measure of vulnerability of the debt
stock at abrupt depreciations in the exchange rate.
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Gross External Debt / Current Account Receipts

This indicator measures the level of external debt in terms of foreign exchange
revenues to the economy.

External Debt/Current Account Receipts
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External Liquidity Index

This indicator is equivalent to the ratio of liquid assets and the liquid external
liabilities (The higher is the indicator of a country is less likely to present problems
in its Balance of Payments). These figures are defined as follows: the external
liquid assets are defined as the stock at the end of the previous calendar year of
official international reserves including gold plus banks’ external assets. The
external liquid liabilities are defined as scheduled external debt service in the
current year, plus the stock of short- term external debt and all non- resident
holdings of marketable medium- and long- term local- currency debt at the end of
the previous calendar year.
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External Vulnerability Index

It is equal to external debt plus short-term maturities of long-term external debt plus
deposits of non-residents during a year divided by the level of international
reserves. This indicator attempts to measure the potential demand for foreign
exchange currencies in the capital account via amortizations and maturities during
the year with respect to the potential supply by the Central Bank.
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FISCAL POLICY SUSTAINABILITY INDICATORS

Macro-Adjusted Talvi and Végh Indicator

Public Debt Evolution

The first indicator describes the evolution of the debt as a proportion of GDP given
a growth trajectory for the economy, the real interest rate and a primary fiscal
surplus.

The evolution of public debt as a proportion of GDP (by) in each period is the result
of debt in the preceding period, increased or diminished by the interest rate (r) and
GDP growth (9) gap; minus the primary surplus of the current period (sy).

1+r
bt = (Mjbt—l —S;

b, is the public debt balance as proportion of the GDP at the end of the period t
9 is the GDP real growth

r is the real interest rate
S, is the primary surplus as proportion of the GDP

Sustainability Fiscal Indicator

The indicator I, is defined as:

. r—-34
It :S*_St :[Hjbtl_St

This indicator compares the permanent sustainable primary surplus s* (the primary
surplus that maintains the debt as percentage of GDP constant and that is equal to
the discounted value of the public debt balance in t — 1), and the surplus observed
in each period (s;). To evaluate the fiscal policy, the primary surplus for each period
(sy) is defined as the macro-adjusted balance or structural balance, which is the
primary surplus that would be observed in "normal conditions" given the structure
of the public finances and the macroeconomic variables.

If the structural surplus exceeds the sustainable constant surplus, the indicator will
be I, <0 and fiscal policy from t is sustainable. If it is I, > 0, the fiscal policy is
unsustainable and debt balance will increase over time.



Estimation for Mexico 2010-2035

Parameters

For this exercise two estimations where made: one for the Federal Government
debt and one for the broad definition of the Public Sector debt (historical balance of
the Public Sector Borrowing Requirements).

Federal Public
Parameter |Description Gov. Sector/*

(%) (%)

b2009 Debt as % of GDP in 2009. 26.7 38.7

5 Macro-adjusted permanent primary 03 29

surplus.
r Long-term real interest rate. 3.5 4.5
9 Long-term real GDP growth rate. 2.5 2.5
/* HBPSBR

The macro-adjusted primary surplus was calculated using the average of the
primary surpluses observed during the past 5 years (2004-2009).

The real interest rate for the Federal Government was calculated with the average
rate of funding during 2004-2009', and an average inflation target of 3.5%,
resulting in a rate of 3.5%. In the case of public sector, the real rate was assumed
to be 1% higher than the one for Federal Government, set in 4.5%.

The value of real GDP growth is the real average growth from 2005 to 2008.

Results

Federal Government

The solid line shows the debt trajectory consistent with a primary surplus equal to
the macro-adjusted primary surplus. The dotted lines show alternative debt paths
calculated from the macro-adjusted surplus deviations by 1% of GDP.

A primary surplus of 0.3% of GDP or more, implies that the level of federal
government debt will be sustainable for the following 25 years. Under a permanent
surplus of -0.7%, the level of debt becomes unsustainable and explodes over time.

! Source: Banco de México
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Federal Government Debt
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Historical Balance of the of the Public Sector Borrowing Requirements

As a similar result, this indicator suggests that fiscal policy of the Public Sector is
sustainable for the period 2010-2035 provided by a surplus of 2.2% of GDP. This
sustainability is maintained even in the case with the permanent surplus estimated
with 1 percentage point deviations.
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Historical Balance of the of the Public Sector Borrowing Requirements
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Fiscal Consistency Blanchard Indicator

This indicator measures the difference between a sustainable revenue (t*) and the
current revenue (t;). The sustainable revenue is defined as the budget revenues as
percentage of GDP that is equivalent to the government spending plus the debt
interest rate related to the debt service expenditure minus the growth of GDP. This
means that the sustainable revenue would maintain the level of public debt in a
sustainable trajectory.

t*=g+h+(r—-9)b,

Where,

g is the government primary spending as percentage of GDP
h is the government transfers as percentage of GDP

) is the real GDP growth

r is the real interest rate

bo is the initial debt as percentage of GDP

Then, the indicator for year t is constructed from the difference between
sustainable revenue t* with the observed tax revenue in t.

l,=t*t, =g+h+( -9b, -,

If the indicator of sustainability I, is positive, Government revenues are
unsustainable and the debt will increase. Furthermore, it also indicates the value of
the increase needed in revenues in order to make debt sustainable. If the indicator
is zero, the debt will remain constant, and if it is negative, the debt will decrease.

Estimation for Mexico 2000-2009

Parameters
Federal Public
Parameter |Description Gov. Sector /*
(%) (%)
Long-term primary spending as % of

9 GDP (includes transfers) 15.2 19.7

r Long-term real interest rate 3.5 4.5

g Long-term real GDP growth 2.5 2.5
b1999 Initial debt to GDP in 1999 21.35 39.51

t Sustainable revenue as % of GDP 15.4 20.5

t Long-term revenue as % of GDP 15.5 21.9

I*HBPSBR

The real interest rate for the Federal Government was calculated with the average
rate of funding during 2004-2009% and an average inflation target of 3.5%,

2 Source: Banco de México
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resulting in a rate of 3.5%. In the case of public sector, the real rate was assumed
to be 1% higher than the one for Federal Government, set in 4.5%.

The value of real GDP growth is the real average growth from 2005 to 2008.

The long-term primary spending and revenues for Federal and Public Sector were
calculated with the past 5 year’s average observed levels.

Results

The sustainable revenue t* was calculated using the debt level in 1999, also with
the estimated long-term primary spending, the real interest rate and long-term real
GDP growth previously defined. Then, it was compared with the observed
revenues during 2000-2008.

The values of the indicator for the Federal Government suggest that the level of
revenues were not sustainable during 2000-2007 and became sustainable after
2008. In the case of the Public Sector, the indicator suggests sustainability after
2003. In both cases, the indicator for 2009 was calculated using the long-term
revenue and is shows sustainability of the fiscal policy provided that an structural
primary surplus was also used (0.3% of GDP for the Federal Government and
2.2% of GDP for the Public Sector as a whole).

Blanchard Indicator

Year Federal Public
Gov. Sector /*
2000 1.0% 0.8%
2001 0.7% 0.5%
2002 1.0% 0.2%
2003 0.4% -0.7%
2004 0.6% -0.2%
2005 0.1% -0.7%
2006 0.4% -1.4%
2007 0.1% -1.9%
2008 -1.5% -3.3%
2009~ -0.1% -1.5%
*HBPSBR

14



Sustainable Fiscal Indicator Based in and Operational Recursive
Algorithm (Croce & Juan-Raman)

This indicator evaluates the degree of capability for adjustment by the Government
through changes in the primary surplus in order to attain a sustainable debt
trajectory. Moreover, this indicator can be used to obtain the target of debt as
proportion to GDP that is sustainable in the long run.
The initial condition of the indicator is such that the Government cannot be a net
debtor in the long run. This means that he level of actual debt/GDP ratio has to be
equal to the sum of primary surpluses/GDP ratio in n periods discounted by the
rate £*(the gap between the interest rate and the GDP growth). This condition also
implies that the target level of debt to GDP (b*) is greater than zero and less than
the current level.
This indicator is based on three elements:

1) Evolution of the debt/GDP ratio:

by = Bibi—1 — s¢

2) Using the previous equation we can get the primary surplus in the long run, when
the debt is equal to its target b,_; = b, = b™:

s* = (8" — 1)b*

3) The policy response, given by the correction required for sustainability, is the
magnitude of the difference between the observed and the primary surplus target.
This response is made through the correction between the level of debt and the
current target level. Thus, A,, is an intensity policy factor that measures that
correction.

S¢ =" = A (b—1 — b")

Combining the three equations, it can be derived the motion equation for the debt
to GDP ratio that includes the parameter of policy intensity (4,):
by = (Bt = A)be1 — (B — A, —1)b”
Assuming that the current debt is higher than the target debt b*, then the target will
be reach only if |8, — 1;] < 1|. That is, if the correction is more aggressive than the
discount rate of debt.
Those elements construct the indicator that measures the difference between the
discount rate (B;) and the policy response in the government (4,) to reach a target
level of debt to GDP (b*):
_ 1 = 1+7r, s—s*
I = B, t_1+19t b, 1 — b*

Where,

B: is the discount rate in t

B is the long-term discount rate
9 is the real GDP growth

15



It is the real interest rate

A is the government policy response
s* is the primary surplus that maintains the target level b*
St is the government primary surplus as percentage of GDP in t

b* is the target debt/GDP
b1 is the initial debt/GDP in t-1

Values of I; below 1 in absolute terms indicates a sustainable fiscal policy, while
values that are consistently less than 1 indicate no sustainability.

Estimation for Mexico 2009

Parameters
Federal Public
Parameter |Description Gov. Sector /*
(%) (%)
o Is the primary surplus that maintains the Variable
target level b*
b* Target debt as % of GDP 1-30 1-45
B* Long-term discount rate 101 102
r Long-term real interest rate 3.5 4.5
9 Long-term real GDP growth 2.5 2.5
L2009 discount rate in 2009 104 105
S Macro-adjusted primary surplus 0.3 2.2
b200s Initial debt as % of GDP 24.5 35.7
I*HBPSBR

The real interest rate for the Federal Government was calculated with the average
rate of funding during 2004-2009°, and an average inflation target of 3.5%,
resulting in a rate of 3.5%. In the case of public sector, the real rate was assumed

to be 1% higher than the one for Federal Government, set in of 4.5%.

The value of real GDP growth is the real average growth observed from 2005 to

2008.

% Source: Banco de México
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Results

The above indicator is useful to calculate the feasible long-term target debt for the
Federal Government and Public Sector using 2009 data. The following table shows
the values of the indicator for a range of debt targets b*. The debt targets are
feasible when the indicator values are less than 1 because is possible to achieve a
decreasing trajectory from the actual to the target debt.

The results imply that the sustainable debt target for the Federal Government is in
the interval between 23 and 24% of GDP, since other levels of debt are not
sustainable or reachable (indicator greater than 1). This is explained by the size of
the permanent primary surplus (0.3%) used in the exercise in relation to the current
level of debt.

For the Public Sector, the range of sustainable target debt level is between 0 and
34% of GDP. This means that is feasible for the Public Sector to achieve in the
long run smaller debt levels. It is worth noting that the primary surplus in this case
is 2.2% of GDP.

The gray area shows the range of debt levels where the indicator cannot be
calculated since the assumption that the current debt level is higher than the target
IS not met.
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Estimation of the sustainable debt target for the Federal Government and Public
Sector in 2009

Indicator Values

Federal ' Federal .
Debt Target | Government Public Sector Debt Target | Government Public Sector
2009 2009 2009 2009
b*= 0.00 1.02 0.99 b*= 0.23 0.99 0.91
b*= 0.01 1.02 0.98 b*= 0.24 0.90 0.90
b*= 0.02 1.02 0.98 b*= 0.25 1.14 0.89
b*= 0.03 1.02 0.98 b*= 0.26 1.07 0.87
b*= 0.04 1.02 0.98 b*= 0.27 1.05 0.86
b*= 0.05 1.02 0.98 b*= 0.28 1.04 0.83
b*= 0.06 1.02 0.98 b*= 0.29 1.04 0.80
b*= 0.07 1.02 0.98 b*= 0.30 1.04 0.77
b*= 0.08 1.02 0.97 b*= 0.31 1.04 0.71
b*= 0.09 1.02 0.97 b*= 0.32 1.04 0.63
b*= 0.10 1.02 0.97 b*= 0.33 1.03 0.48
b*= 0.11 1.02 0.97 b*= 0.34 1.03 0.16
b*= 0.12 1.02 0.96 b*= 0.35 1.03 1.02
b*= 0.13 1.02 0.96 b*= 0.36 1.03 6.67
b*= 0.14 1.02 0.96 b*= 0.37 1.03 2.21
b*= 0.15 1.02 0.96 b*= 0.38 1.03 1.69
b*= 0.16 1.02 0.95 b*= 0.39 1.03 1.49
b*= 0.17 1.02 0.95 b*= 0.40 1.03 1.38
b*= 0.18 1.02 094 b*= 041 1.03 1.31
b*= 0.19 1.02 094 b*= 042 1.03 1.27
b*= 0.20 1.01 0.93 b*= 0.43 1.03 1.23
b*= 021 1.01 0.93 b*= 0.44 1.03 1.21
b*= 0.22 1.00 0.92 b*= 144 1.03 1.04
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Effect of Exchange Rate Depreciation in the Real Fiscal Sustainability
(Calvo, Izquierdo and Talvi)

This indicator measures the sensitivity of the sustainable primary surplus to
changes in the real exchange rate (RER). The sustainable primary surplus can be

expressed as:
- (155’
ST \1+v

The sensitivity of the sustainable primary surplus to changes in the real exchange
rate depends on the sensitivity of the debt/GDP ratio to those changes. To
calculate the appropriate indicator, the government sustainable debt/GDP ratio is
decomposed in external and internal debt and divided by the production of tradable
and non-tradable goods in the economy:

5= B + eB*
Y +ey*
Where,
b is the sustainable debt/GDP ratio
B is the domestic debt
e is the real exchange rate
B* is the external debt
Y is the production of non-tradable goods

Y* is the production of tradable goods

Thus, the appropriated indicator is set by the ratio of internal to external debt
divided by the ratio of tradable goods to non-tradable goods production:

— B/eB*

I
Y
/eY*
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Interpretation of the Indicator Values

Value

Relation
B/eB*

Relation
Y/eY*

Description

The maximum exposure to RER is in a
closed economy (not tradable production)
and with a level of debt B * greater than
zero, since the exchange rate
depreciation increases the debt but not
the nominal GDP. In this case |; is zero,
and the magnitude of the change in debt

is given by (37)

The indicator is less than 1 when the
ratio of internal to external debt is less
than the one of non-tradable to tradable
goods, so the sustainable debt level will
increase when the exchange rate
depreciates.

B
eB*

Y
eY*

0<l<
<

When the indicator is equal to 1, the
change in sustainable debt to
movements in the exchange rate is zero.

B
eB*

Y
T ey*

The ratio of internal to external debt is
higher than the one of non-tradable to
tradable goods, so that sustainable debt
level will increase when the exchange
rate appreciates.

B
eB*

Y
eY*

>

k>1

Estimation for Mexico

Parameters

The level of exports* was used to approximate the production of tradable goods®.
The level of debt is defined by the balance of the gross public debt at the end of
the year, both for internal and external components.

It is assumed that the nominal depreciation in the exchange rate (FIX) equals to
the real exchange depreciation on a yearly basis.

* Source: INEGI
® This is not exact since the tradable goods can also be consumed domestically, but is a fair approximation.
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Results
The value of the indicator shows the exposure of the Federal Government and the
Public Sector to the exchange rate in the period of 1999 — 2005.

Federal Public
Year Gov. Sector*/
1999 0.23 0.52
2000 0.38 0.63
2001 0.40 0.60
2002 0.45 0.55
2003 0.47 0.52
2004 0.50 0.51
2005 0.62 0.65
2006 1.24 0.86
2007 1.38 0.97
2008 2.05 1.39
2009 1.19 0.79
*HBPSBR

It can be seen that the Federal Government has reduced its debt exposure to the
depreciation in the exchange rate during the 1999 to 2005 period. This reduction is
explained by the lower proportion of external to domestic debt. In the period 2006
to 2008 the indicator increased to levels greater than 1, implying an increase in the
vulnerability to exchange rate appreciations (the ratio of internal to external debt is
high relative to the proportion of production goods for domestic consumption from
exports). In 2009 this trend will be reversed since the value of the debt indicator will
be closer to 1.

The behavior of the Public Sector indicator is similar to the one for the Federal
Government reflecting the policy strategy of reducing the external debt. The
vulnerability indicator decreases from 1999 to 2007 and increases in 2008. It is
estimated that in 2009 the public sector will reduce the vulnerability of the
exchange rate by reducing its indicator to 0.79. Unlike the Federal Government,
the risk exposure of Public Sector will be on the side of the exchange rate
depreciation.

The following graphs show the sensitivity of the sustainable level of debt to
exchange rate variations with parametric combinations of the exchange rate for the
years 1999 and 2009. The red line shows the maximum change in debt when the

indicator is 0. This maximum change is given by (37) and reflects the exposition

when the Government has the worst composition of debt. The decrease in the
maximum change in this period is explained by the reduction of the Government
external debt and the increase in the GDP. The blue line shows the potential
change of debt in each year given the actual composition of debt. The exposure
was reduced in this period and the indicator increased from 0.23 to 1.19.
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Federal Government's exposure to exchange rate in 1999 and 2009
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FINANCIAL DEBT INDICATORS

Market Risk

Interest Rates and Yield Curve

The concept of interest rates is commonly used to describe the growth of a
potential gain associated with an amount of money. The capital markets provide an
efficient mechanism to transfer capital between economic agents. A more
consolidated market represents for the government better financing conditions. For
this reason, it is necessary to know the interest rates of each type of security and
have a way to compare them through a single base. When this happens it is
possible to obtain an intertemporal structure of interest rates, capable of showing
consistent interest rates in different periods and maturities.

Government Bonds Yield Curve
(%)
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Average Maturity and Duration

The maturity and duration are measures of the average time that the issuer must
face its debt service. The weighted average maturity has a limited use because it
considers only the dates of payment of the principal, while the duration also takes
into account the dates of payment of interest. The duration is obtained by
calculating the average maturity of the bond related to payment terms (coupons
and principal), weighing each one of the terms associated to the referred flows with
its respective amounts in present value. As a rule, the longer the duration of a
bond, the lower the associated risk, in average. Lower proportions of government
debts will be adjusted to the interest rates new level.

Average Maturity and Duration of Domestic Debt
(years)
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Credit Risk

Credit Default Swaps (CDS)

An important innovation on this matter has been the development of Credit Default
Swaps (CDS). CDS provide an insurance against bankruptcy risk of any entity. On
a CDS contract, the seller of the protection is forced to buy the bond of reference at
its par value in case of a credit event. The purchaser makes periodically payments
to the seller during the term of the contract or until a credit event occurs, whatever
happens first. The regular payment, expressed like percentage of the notional,
knows as the CDS spread, or the CDS premium. The CDS spread represents an
alternative credit-risk price of the entity.

The financial agents have found in CDS not only the possibility to support the
bonds and loans; these instruments have also proved being good credit-quality
indicators, an attribute which cannot be observed directly. Several studies that
analyze this relation have found that macroeconomic changes cause that the
average level of the CDS is modified of anticipated way. This implies that the CDS
behavior, particularly in an upcoming crisis scenario, will be followed by a similar
movement in the bond market.
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Reputational Risk

Rating Agencies

Rating agencies are the companies that summarize the information available of
regarding a certain country, while specifying parameters and levels for the different
analyzed indicators. These agencies assign a rating to the sovereign debt issued in
local and foreign markets for short-and long-term maturity, according the country
capacity to face its debt payments. In addition, agencies report the outlook of the

country as a positive, stable or negative, as the case may be. The major rating
agencies are Standard and Poor's, Fitch and Moody's.

Rating Scale
Moody's S&P Fitch
Aaa AAA AAA Best Grade
Aal AA+ AA+
Aa2 AA AA
Aa3 AA- AA-
Al A+ A+
A2 A A
A3 A- A-
Baal BBB+ BBB+ v
Baa2 BBB BBB Investment Grade
Baa3 BBB- BBB-
Bal BB+ BB+
Ba2 BB BB
Ba3 BB- BB-
B1 B+ B+
B2 B B
B3 B- B-
Caal CCC+ CCC+
Caa2 ccc ccc
Caa3 CCC- CCC- v
Ca cc cc Worst Grade
C C C
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Ratings

Mexico obtained the investment degree in 2000 because of its favorable evolution
of the economy, public finances, manageable current account deficit, improvement
in the profile of government debt and low inflation. Since then, rating agencies had
increased the credit rating in 2002, 2005 and 2007.

Evolution of the Mexico Credit Rating in Foreign Currency
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Outlook and Rating of BBB Countries

Standard & Fitch Moodyo6s
Country Rating Outlook Rating Outlook Rating Outlook
Mexico BBB+ Negative BBB+ Negative Baal Stable
South Africa BBB+ Negative BBB+ Negative Baal Stable
Thailand BBB+ Negative BBB Stable Baal Negative
Lithuania BBB Negative BBB Negative A3 Negative
Tunisia BBB Stable BBB Stable Baa2 Stable
Barbados BBB Stable n.r. n.r. Baa2 Under Revision
Bulgaria BBB Negative BBB- Negative Baa3 Stable
Croatia BBB Negative BBB- Negative Baa3 Stable
Hungary BBB- Negative BBB Negative Baal Negative
Russia BBB Negative BBB Negative Baal Stable
Montserrat BBB- Stable n.r. n.r. n.r. n.r.
India BBB- Negative BBB- Stable Baa3 Stable
Peru BBB- Stable BBB- Stable Bal Stable
Brazil BBB- Stable BBB- Stable Bal Positive
Kazakhstan BBB- Stable BBB- Negative Baa2 Negative

Country-Risk

EMBI Evolution by Country
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