* Describe how sovereign debt 1s a contingent claim

in context of financial market penalties and
broader macroeconomic cOsts.

* Determine the probability of default and the
repayment threshold.
* Analyze how changes in debt burden and output

volatility affect lending rate and probability of
default.

* Analyze how changes in output volatility affect

loan demand and loan supply.
* Analyze Argentina default case, 2001-2002.
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Overview

Historically, sovereign defaults
occurred 1n today’s advanced
economies.

Today’s advanced economies do
not default, but emerging markets
and developing countries do.
Puzzle: Why do emerging

markets and developing countries

get into default trouble at
relatiVely low levels of debt? Old style punishment: In response

to a default, the French invaded and
occupied Mexico in 1862.

The Grongor Callzction
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e Repayment of debt a choice for borrowing
government.

 Evaluate the costs and benefits associated with

default versus repayment.
Benefit: country keeps the funds borrowed.

Cost: Financial market penalties.

Debtors that default are excluded from credit markets for some
period after default, leaving them unable to finance investment
or smooth consumption by borrowing.

Cost: Broader macroeconomic costs.

Lost investment, trade, and output associated with adverse
financial market conditions arising from default.
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* Summary
Sovereign debt is a contingent claim.

Government will repay only if the costs of default exceed the
benefits.

With a simple model of this decision, we can better understand
why countries default, and why emerging markets and
developing countries default at lower levels of debt.
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* Assumptions

Country will borrow to smooth its consumption.
Repayment contingent on losses from output

fluctuations.
Fluctuations are exogenous, \xi;th_ol},ltput taking on some;;
value between a minimum and a maximum

Government 1s the sole borrower, borrowing an

amount , L, at the lending rate, rL.
Loan supplied by foreigners with access to funds

from world capital market constant risk-free
interest rate, T.

L 1s repaid once the country knows the level of
output in the current period.
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e Borrower Chooses Default versus Repayment

Assume borrower suffers some cost associated with
default, cY.

If government repays, it has output less the repayment of the
debt: ¥ —(1+1)L

If the government defaults, it has output less the cost of default:
(1 —¢€)Y

Condition for repayment:

Repayit Y- (1+r)L > Y- <¢Y
Consumption after repayment Consumption after nonrepayment
(line RR) and default (line ININ)
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* Borrower Chooses Detault versus Repayment

Range of output: volatility = V

o | V _~ 45-degree line (V)

Consumption 1. Any output level Y in this range is

is given by the volatility V. (

2. If output Y is above the repayment
threshold Y, the countiy prefers to ]
repay the amount owed (1 + r))L. \

~

3. Otherwise the country

—_————_
defaults and pays a cost cY. Ng?7. %
ReF T2
E O s o
e
Slope =1 o= EZ
v 35 :
g ! a
Slope = S s =
15 Slope =1 ——p
| | |
A
mimmuem maximum
Repayment threshold——___(j + rt).[
C
Output, ¥

equally likely. The width of the range Size of repayment,

1+n)l

Consumption after
repayment, ¥ - (1 + ;)L

Consumption after
nonrepayment and
default cost, ¥ - c¥
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e Borrower Chooses Default versus Repayment

Interpreting the diagram:

RR: repayment line, with slope = 1, where each extra dollar in
output goes toward consumption.

NN: nonrepayment line, with slope = (1-c), with each extra
dollar in output, only (1-c) goes toward consumption.

Size of repayment region relative to the default region
reveals the likelihood of repayment, p.
The value of p depends on two things:

volatility of output and
how burdensome debt repayment is.
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An Increase 1n the Debt Burden
Range of output: volatility = V

e ——| :
— 45-degree line

Consumption

1. When the cost of
repayment increases,
RR shifts down to R'R’.

-
E‘f Consumption after

~repayment, ¥ - (141, )L
“Consumption after

r

-
o nonrepayment and
N - 8 c default cost, ¥ - c¥
e/ T3
R g ‘E;g 2. The intersection point T
ar e c
3 moves to the rght, to T.
EoTo
g 3. The repayment threshold
= (- H-" =1 . . r
o> Y;shifts nght to Y;. The
. - =B repayment regions shrinks.
Y-V e ¥ T The country is more likely
Repayment threshold — {1+ rl’}i; to default.
c
Output, Y
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 An Increase in the Debt Burden

Interpreting the diagram:
The RR line shifts downward to R'R’".
The cost of repayment is higher.

This increases the region where default is preferred to
repayment.

The probability of repayment, p, decreases.

An exogenous decrease in debt burden would have the
reverse effect, increasing the probability of repayment.
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* An Increase in Volatility of Output

Consumption

& -

/

1. When volatility increases
to V', the range of possible
output levels Y expands

to the left.

2. The repayment :
threshold and \
repayment region : T

are unaffected ...

. ——45-degree line

Ltonsumption after
repayment, ¥ - (14 1)L

Consumption after
nonrepayment and

= E default cost, ¥ - cY
a | ‘E
3. ...but the default Ee £
region expands. The g > £ =
cau;t:},r r;s more likely R gg QE; ;;u
to default. g g ;5;. 8
\ [ = (=S ::_:.
& : - -
e —- 1 |
Y- Y-v Y, Y

c
Output, Y
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* An Increase in Volatility of Output

Interpreting the diagram:
Consumption levels along RR and NN are unaffected.
Potential for greater losses in output, making default more
likely.
This increases the region where default is preferred to

repayment, leaving the region where repayment 1s preferred
unaffected.

The probability of repayment, p, decreases.
A decrease 1n output volatility will increase the
probability of repayment.
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* We have seen that the probability of repayment
depends on the total burden of the debt L

* Given 1L, 1t 1s possible to determine the two limits
of L for which the debt is repaid with a positive
(but lower than 1) probability

* However, the interest rate r. depends on the
probability of default and this requires a different
approach
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* The Lender Chooses the Lending Rate

Competition in financial markets means that lenders will

just break even, so the lender will set the interest rate
such that the revenues exactly equal the costs:

Break-even condition for lender: p X (1+r) = (1+0).
e B md —_—
Probability Lender’s revenue Lender’s costs
of repayment if repaid

o~

Lender’s expected revenue

The term on the left-hand side of the expression is the revenue
the lender expects to collect.

The term on the right-hand side 1s the cost of forgone
investment opportunities in financial markets.
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* Loan Supply

When loan amount is low, less than some value Lv:
loan will be repaid with 100% probability

no risk premium, rL = r and loan supply has zero slope.

When loan amount 1s high, above some value Lmax:
loan amount will never be repaid (0% probability)
lending rate 1s infinite and loan supply curve has infinite slope at
Lmax
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* Loan Supply

As loan amount increases, above Lv(less than

L.MAX):
the probability of loan repayment decreases

lending rate increases with the risk premium, sorL > r

Loan supply curve has a positive slope above r.

 [oan Demand
Slope of LD(V) depends on two factors: the
lending rate, r, and output volatility, V.
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(a) Repayment Probability

[Loan Demand Probability of 100%
repayment, p  op|
Equilibrium 1s determined el
by the intersection of o
LD(V) and LS(V) 40 |
Equilibrium must lie ol
between Lv and Lmax oL

[

1. When debt fs

lower than L, thene

is mever defoult.

2. When debt is
above L. there 5
always defoult.

because otherwise there
would be no loans.

Interest rate
on loan r;
(risk-free
rate plus

risk
premium)

rt-

Risk-free rate, ri

3. Below L.
lending fs at the
risk-free rote rand
there is no defoult.
But there fs no
insurance benefit,
50 no demrand for
loans.

N\

v -Fm

Level of debt, L
é{h} Loan Market

4. Above L, as the

- lending rate nisas

- the supply of loans

= increases, up to a
- debt imit at Ly,

LS :

5. Above L. as the
- cost of bormowang

........ \ e o falls, the demand
: - for loans increases.

Lo(y) .

W "I'.HM’
Level of debt, L
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* Increase in Volatility
Shifts

Increase in probability
of default.
Loan supply
decreases (lower
repayment probability).
Loan demand
increases (higher
output volatility).
Changes in equilibrium
Increase in
lending rate.
Ambiguous effect on
amount borrowed.

Probability of 100%
repayment, p g
BO
I
a0
50
&0
30
20
10
]

Interest rate
on lean r,
(risk-free
rate plus

risk
premium)

Y R R, ¥

Rick-free rate, r

(a) Repayment Probability

1. An increase in volatility to '
meais that defoult is more likely
at lower levels of debt. L, falls.

High o
§ volatility ; volatility 2. The interest rate
L Voo and repoyment

burdemn rise more
ropidly, and the
debt ceiling Ly,
falls.

2

5 L

¥ Jl'-'W.-i.-i'- HAX

Level of debt, L

(b) Loan Market
LS{V'): 2 Higher volatility
© contracts the supply
. debt. L5 shifts in.
= of shifts in

LS(V)

3. The new
equilibnum is ot
point 5. Defaults
— gre more [ikety,

- the lending rate
Iff- V): rses, and debt levels

3 I r £

LD[‘”K ; ay rise or fall

<3

"1, Higher volatility V' raises the
_demand for debt. LD shifts cut.

r ’ o
Level of debt, L
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Financial Market Penalties

Countries that default excluded from further borrowing
until the default is resolved through negotiations with
creditors.

Default 1s associated with a downgrade in credit
ratings and an increase in risk premiumes.

Defaulters may not be able to borrow in their own

currency in the future.
Having a large share of external liabilities denominated in a
foreign currency can be destabilizing.
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 Broader Macroeconomic Costs and the Risk

of Banking and Exchange Rate Crises
Damage to domestic financial system creates

potential for banking crises.
Domestic banks hold a large share of their bonds in

government debt, pressured to hold an even larger share
immediately before a default.

When banks face a shortfall in credit (because of
sovereign default), bailout not an option.

Reduced financial intermediation limits investment,
negative wealth effects, reducing consumption and output.
Potential to reduce international trade through disruption
of availability of short-term credit.
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 Broader Macroeconomic Costs and the Risk

of Banking and Exchange Rate Crises
Damage to domestic financial system creates

potential for banking crises.
Increase in risk premiums on government loans increase
in interest rates on bank deposits, especially if investors
expect the exchange rate peg to break.
Central bank may be under pressure to conduct sterilized
sale of reserves, to act as a lender of last resort.
Rising interest rates will reduce investment, making it

harder for borrowers to honor private debts, further
exacerbating the crises.
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To koaToC eEunnpETnOoNg Tou XpEoug e §Evo ouvaliayua
npog IBILTEC (Kal EyXWPIEG TPANELEG) peyevBUVETal

01 Tpaneleg (unoBEToupe
0TI TOUG apETEl 0 KivOUVOG) HETATPENOUV
TIG Eéveg KAaTABEDEIG OE anaITNTEG OE OUVAAAaypa.
H Kevrpikn Tpanela Unopei va xpnoiyonolnael Ta
anoBepaTikd TN NPOKEIPEVOU Va TIG SIAOWOE!
H Ugeon kabioTa Tnv ano- To kOOTOG EEUNNPETNONG TOU
nAnpwpr mo dUokoAn. Ta  xpéoug oe &Evo ouvaiiaypa
daveia Tou 1BIWTIKOU  nNpog IBILTEG (Kal EyXw-
Topéa yivovTtal pieg Tpaneleg)
eMNOQaAr. peyevBUveTal

H {nwié oTo xpnparo- H npooTaaia TnG

OIKOVOUIKO GUOTNWA NPO- AnwAsia npoodeong eival xaunAd-
KaAei kpion peuaToTTag npoiovTog Tepn 6Tav To npoidv eiva
K@l EPNIOTOOUVNG e XaunAd
. To Bapog
O1 anaitnoeig H anonAn-
TwV Tpanel®v pWUI TOU EEU"”"T‘G“Q
£VavTI KPaTIKGOV XPEOUC AnoAeia ToU npoCIou
 groixeiwv und  yiveral duoko- gunopiou, anAgia  XPEOUG OF
TV aneAf TNG  AGTEPN 600 npéoBaong oe  OuvaMayua
L xpewkoniag HEIDVETAI NIOTWTEG, augnan augavel .
1 - TO NpoIdV KOOTOUG H K'UBEPVTIOI'I
O1 TpCII"IECEQ 60VE|0|..|00 MNOpPEl va Xpnaipo-

NOIRCEI Ta ANOBEUATIKA TNG

yia va nAnpwoel TO XPEOG

A va BonBroel Tov IBIWTIKO

Topéa va PETaBETEl OTO PEAAOV

TNV NANpwHN BpaxunpoBeouwv
XPEWV OE EEvo ouvaAAaypa

xpeialovTal KpaTikn
oThpIEN. H dnuoaiovopikn
KATAOTAon ENIKUPWVETAI
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payments more difficult, outweighed by
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fiscal positien warsens.
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e Broader Macroeconomic Costs and the Risk

of Banking and Exchange Rate Crises
Decrease in output and increase in risk premiums
expected during a default crisis.
Triggers banking and exchange rate crises, making

default more likely.
Type of Crisis Number of  Average Length  Mean Cost per Year
Crises (years) (% of GDP)

Default only 4 3 -1.0

Default and exchange rate crisis 13 5 10.3

Default and banking crisis 7 8 13.2

Triple crisis 21 10 213

All crises 45 8 15.1
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* Model sovereign debt as a contingent claim that
the government will not repay if the costs of
repayment exceed the benefits.

* Key implication: output volatility 1s a source of

default.
Since output volatility tends to be higher in emerging

markets and developing countries, this explains why
they are more prone to default, even at lower levels of
debt, relative to advanced economies.
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* Background

Convertibility Plan: 1-to-1 peg against U.S. dollar.

Argentine economy grew rapidly from 1994 up to

1998, with the government borrowing large amounts
at low interest rates.

Argentina’s external debt rose.

Emerging market risk premiums rose because of

1997 crisis 1n Asia, Russia sovereign default, and
Brazil’s depreciation.

Appreciation in U.S. dollar led to appreciation in

Argentine peso. This coupled with higher interest
rates and lower demand abroad led to recession.
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* Dive

Public debt soared. Government tax revenues

declined and social expenditures increased during
recession.

Foreign creditors saw deficits as unsustainable, risk
premium on Argentina debt increased.

Bank balance sheets deteriorated with lower
aggregate demand (loan defaults).

Threat to exchange rate peg.

Concern central bank would cutoff expansion of domestic

credit to honor Convertibility Plan, pushing economy further
into recession.
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* (Crash

By mid-2001, foreign creditors abandoned Argentina.
Sovereign default imminent.

Government tried to attract lenders by swapping

short-term for long-term debt at high interest rate.
Investors did not respond much, realizing this would worsen
Argentina’s sovereign debt situation.
IMF loan in August 2001 made little difference.

Banks holding large amounts of government debt.

Since the dollar debt carried a high interest rate, both default
of default risk and exchange rate risk.

Depositors knew banking crisis was more likely as exchange
rate crisis was looming.
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e The End

November 2001: IMF and Argentine government could
not agree on new loan conditions.

End of IMF assistance.
Government imposed capital controls (corralito) to

stop capital flights from bank deposits.
This triggered political unrest, and threatened a coup.
President de la Rua followed by numerous successors.
Default, peso left to float.

Banks were “pesified”, with large volumes of dollar liabilities
that were no longer honored.

Taxes were raised, spending was cut, and the
economy plunged deeper into recession.
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* Postscript

Since 2001, there have been no major crises, with

many countries building up foreign exchange
reserves.

IMF’s handling of crises 1997-2001 led many to

question its effectiveness.
Dramatic growth in international private flows may make the
IMF’s role as a lender of last resort obsolete.
Still, many reluctant to abandon only international release
valve.
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* Background

Following Asian crisis in 1997 and Argentina’s crises

in 2001, politicians have continued to blame the IMF

for the extent of the crises.

Korea and other East Asian countries have responded by

stockpiling currency reserves as a cushion, avoiding the need
for IMF bailouts.

Recent IMF policy decisions have led some to
propose abolishing the institution.

IMF lending has decreased from $81 billion in 2004 to
$11.8 billion in March 2007.
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» Key Points
John Lipsky: “It’s ironic to my mind that people say

the fund 1sn’t needed anymore because nothing in the
global financial system 1s broken at the moment.”

Why are the IMF and World Bank needed?

IMF not set up to handle crises in the 1990s, but can be

called upon the instant a crisis spreads from one country to
another, as a sort of “fire brigade”.

While things may go wrong before and after IMF intervenes, it
has the potential to improve the situation.

Persistent global imbalances suggest the IMF may be needed
in the near future.
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Debt and Default

* Sovereign debt default 1s a contingent claim, based on
the cost and benefits of default.

* Model shows how risk premium 1s determined an how
default can be an equilibrium outcome.

* Many factors can precipitate default: triple crises.
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