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EXECUTIVE SUMMARY/

Since the inception of the Currency Board in April 1991, Argentina has enjoyed an increase in investors’
confidence. The enforcement of such a system ensures that inflation rate is under control and increases
the credibility of the Argentine government and the economy.

Although the system has survived through several shocks, such as the Mexican peso crisis in late
December 1994 and th@mly 1996, there Still exists doubts about the possibility'of
the Argentine peso devaluation. Economic theory states that real currency appreciation resulted from
consistently higher price levels in one country versus .another will ultimately impose the pressure of
devaluation on the much apprebiated currency. . | |

Utilizing the interest rate differential between US and Argentine bank deposits, together with an estimate of

the percent of Argentine peso devaluation, we would like to assess the probabilit valuation

using data from April 1991 tQ;JanuéFHJQ%(. The‘éstimates computed from the model are relatively low,

Méxcept for a few occasions when the occurrence of specific events led to an increase in devaluation risk. ;
ccording to the model, the probabilities of devaluation since August 1995 have been settled to a level of
5y 6 - 14%;

nature of the model and its constraints.

Vier NWTTV% (‘?)eho»(z MWNE?

approxi However, the probabilities should be taken with caution due to the “simplistic”

INTRODUCTION

During the 1980's, Argentina appeared the very model of macroeconomic instability. The public sector
deficit was huge, the nation was in default on its fdrgign debt, hyperinflation reigned, and there was
massive capital flight. In 1989, however, the Menem government began a series of economic reforms that
continue to the present day. One of the most significant was the@w on Convertibility which
established a new fixed exchange rate regime whereby the Argentine peso was to be baéked 100% by

!
foreign currency reserves and made freely convertible with the US dollar at a one-to-one basis. In short,
that law implemented the currency board system in Argentina. j

Lwcfwr% INPW@NT% 7/
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AN EXTERNAL SHoOCK : THE MEXICAN CRISIS

“When Mexico sneezes, Argentina catches a cold.”

The establishment of a ctjrrency board does not automatically come with a speculation-free sentiment.
Argentina had to withstand an extemal shock which resulted from the Mexican financial crisis in late
December 1994 and 1995. Through its quick reaction to the impact of Mexico’s crisis, Argentina had
demonstratéd the solidity of its four-year-old convertibility, or fixed exchange rate, program. |

With the collapse of the Mexican peso came both the external drains from the currency board-like system
and internal drains of both peso and dollar deposits from commercial banks. Bond prices fell sharply,
resulting in an increase in yields on both peso and dollar denominated bonds.

During late February 1995, the international

banks with branches in Argentina cut off credit | Peso - Doll@;fead %
~ lines to their branch operations, citing “country 2000 T ‘ EM’C

risk" as the rationale for such action. Branch 1800 T |

bank managers had to hustle unprepared into 1?22

the domestic interbank market. The interbank | 44500

interest rates rose dramatically. Im %1000-

broad money supply fell; dollar deposits and & o0t

currency outside banks all fell. Peso prime rate jx

increased, dollar interest rates likewise 200

increased. The exchange rate risk exploded, 0

with the peso-dallar interest rate spread moving

_________ ‘ "~ Source: DataStrea’m/
1,836 basis points in the middle of March 1995. —
- ""‘—mﬁ"\ ) v .

N

Measures to Deal With the Crisis

~ With the crisis worsening, the central bank took additional measures to further increase liquidity for banks.
As a result, the central bank's liquid reserves fell to a low of 1@billion pesos at the end of March,

— — : oo L - _ 7
‘Are crashes catching?” The Economist, August 31, 1996: 64 w H‘{ )‘) oT 6H>9 _
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compared with 15.8 billion pesos in late December. Howe i ing the crisis did the ratio of
liquid reserves to the monetary base fall below the}statutory minimum of 80%.

The govemment soon announced a package of measures to contain the financial crisis. It accelerated

privatizations, reduced its planned govemment spending, increased several taxes, and announced plans
to borrow up to US$7 billion. The success in putting together the loans opened up th-e system with & fall in
interest rates. After the presidential election in May, all monetary indicators.improved. Furthermore, the
central bank's liquid reserves held against the monetary base rose\above Q@nt The perceived

......

exchange rate risk was eased.

reserves reacheq $15 billion, ajmost the pre-tequila level of $15.8 billion. Dollar denominated time deposits
was $500 million higher than those of December 1994, and M1 has retumed to its December 1994 level.
Both the peso and dollar prime interest rates are lower than their pre-tequﬂa levels. The percelved
/"‘—\ —
exchange rate risk is actual]?‘leman the pre-cnS|s Ievel W|th _the peso-dollar sgread at 203 ba3|s
points, 91 basis pomts lower than the pre-crisis spread) Like tempered ;feemgentmas currency board-
T —
like system has been toughened by the crisis, and as the pes( “dollar spread indicates, the system is

stronger than ever.
¥

PURCHASING POWER PARITY AND THE PRESSURE ON THE ARGENTINE PESO

According to the theory of purchasing power parity (PPP), the exchange rate between two currencies is in
equilibrium when it equalizes the prices of an identical basket of goods and services of both countries. A
* currency can be undervalued against a-nother currency if the price moyement in the first country is less
than the price movement in the second country.

Since the beginning of the Convertibility Plan in Aprii 1991, it is “believed” that the Argentine peso has
been overvalued against the dollar and the higher Argentine inflation rate compared to that of US did not
help to put an end to the overvaluation. Over time, this buildup of real peso appreciation would put
pressure on the exchange rate, resulting in the devaluation of the peso.
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CURRENT SITUATION

In July 1996, the Argentine financial markets plunged after the firing of Economy Minister Cavallo. There
was hectic trading and high volatility in stocks and bonds. The departure of the architect of Argentina
Convertibility Plan was perceived to put the plan at risk. In addition, macroeconomic indicators such as
large current account and fiscal deficit, slow GDP-growth, and increasing unemployment rates seem to
push the system towards explosion. Hence, one way to release the préssure from the economic system is
to devalue the Argentine peso.

METHOD

The Mexican peso crisis has proved Argentina's ability to react towards and survive through external

‘ / shocks. The question now is whether Argentina can endure internal factors. Given the difficult current

Cod

economic situation, it is often argued that the peso |s prone to be devalued. In this paper we will- attempt to

able to evaluate how the probability of peso devaluation evolved over time and provide m3|ghts for future

probable devaluation.

The hypothesis is that given the fixed exchange rate regime (the nominal exchange rate of $1 per peso
has been used throughout our analysis), the existence of interest rate differential between the US and
Argentina can largely be explained by devaluation risk. Theoretically, the expected retum in US $ for

investment in the US should equal to the expected return in Argentine peso, otherwise it would mean either
the exploitation| of arbitrage opportunities orithe existence of devaluation risk that is associated with

interest rate differential. Hence the expected return in US § for investment in the US can be expressed as
the weighted average of the expected retum in Argentine peso with and without devaluation, weighted by

| NOT %%‘( SF'ZG( 5(
\O\P

the respective probabilities.
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Our model states that the probability of the devaluation of Argentine peso can be assessed using the

following formula:

rs = (Prooeva) (re) + (1 - Prooevar) [(re) (1 - %Deval]] / [1] /

where 1y - = US bank deposit interest rate in $ -
' Prooeva = probability of no Argentine peso devaluation
fp = Argentine bank deposit interest rate in pesos
% Deval =

% of Argentine peso devaluation

. Equation [ 1 ] shows one equation with two unknowns, namely probability of devaluation and percent of
devaluation. We decide to estimate the latter. To estimate the percent of Argentine peso devaluation, the
1992 Big Mac Index launched by The Economist is used as an anchor for the under-fovervaluation of the

 Argentine peso for the corresponding period. Although the Big Mac Index is a light-hearted guide to
whether currencies are under- or overvalued and burgemomics does have its flaws, an economist at the
University of Westem Australia concludes that ‘the Big Mac index is surprisingly accurate in tracking

exchange rates over the longer term.”

Solving for Pyo peva:

Propeva, = Y (re) (%Deval) D/ ' [1]

(re) (%Deval)

DATA

For both the US and Argentina, annualized 30-daWr the period April 1991 to
January 1996 have been obtain_egi (see Exhibits 1 and 2). The 30-day interest rates are used instead of the
90-day rates since the@@;tine 90-day rates display a much higher volaﬁliﬂnd would introduce
additional noise in the analysis if one were to use them. Exhibit 3 shows the annuaﬁzed Argentina bank

interest rates for both 30-day and 90-day deposits. It also should be noted that the use of annualized rates
will result in a higher probability of devaluation tian using the monthly interest rates due to the “magnified”

NUWEG N&tgé ) Mavee [ FormaT

* 2sMcCurrencies: where's the beef?" The Economist, April 27, 1996: 82.

3 DataStream.
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interest rate differential in the formerﬁe./ 'i'hAis also makes intuitive sense since the probability of an event
happening is higher if the time spartis longer. Consumer price index* (CP1) fdr the same period have been
obtained (see Exhibits 4 and 5) to_project the percent of Argentine peso overvaluation from a baseline
measure. We use a baseline overvaluation of the Argentine peso in Aprii 1992 according to the
Big Mac Index. The estimates for other months during April 1991 to January 1996 can then be obtained by

using the change in real exchange rate (A€'p), which can be obtained as follows:

%Ae'sp = %Aegp + %AParc - %APus [2]
where  eg = nominal exchange rate

Parg = price level in Argentina,

Pus = price level in US

Since egp = 1 throughout the period under study, %Aeq, = 0. Equation [ 2 ] therefore becomes

%Ae’sp = %AParc - %APus ‘ [2']

Hence, the probability of Argentine peso devaluation (i.e. 1 - Py, peva) OVer time can be obtained using
equations [ '] and [2']. &/ '

SENSITIVITY ANALYSIS - ALTERNATIVE ESTIMATES FOR PERCENT OF OVERVALUATION

’ Zwo other altermative methods of estimation have begn\ggmsidered:.
Fo

(1) Four Big Mac Indexes - Big Mac indexes for April of years 1992, 1994, 1995, and 1996 have been

' adopted as the estimates of percent peso overvaluation for the corresponding month. For the period
April 1991 to April 1992,-egtimates for the peso overvaluation are computed by adjusting the 52%
overvaluation b@@ﬂer April 1992, monthly estimates of peso overvaluation are
obtained by linear interpoiation between thé annual Big Mac Index. The following table shows the
Hamburger Index for Arg tina published by The Economist.

v

* DataStream. @K
3 *Big MacCurrencies,” The Economist, April 15, 1995: 74. .
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% Overvaluation of
Year

1992

1994

1995

, 1996
Source: The Economist, ~~——"

t/(2) Percent of Mexican peso devaluation in |
1994 - An estimate of the Mexican peso

Mexican Peso Devaluation

[<-}
1
1

devaluation is obtained from the difference
in exchange rates between the end of

(=24
I
T

November and end of December 1994
(month of the Mexican peso crisis). Thiis

_estimate (41%) is then used as an

N
I
L

approximation of the percent of Argentihe

Exchange Rate Mx Peso/USD

peso overvaluation for the whole period

o

Jan-94
Mar-94
May-94
Aug-94
Oct-94
Dec-94 +
Feb-95
May-95
Jul-95
Sep-95
Dec-95

under study. The figure to the right displays

the Mexican peso exchange rates from

Source: DataStream.

January 1994 to January 1996.
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FINDINGS

The estimated probabilities of Argentine peso devaluation for the period April 1991 to January 1996 using

the three methods are shown in the following figure.

In general, all three methods display the same trend. The probability of devaluation increased in the early
stage of the Currency Board from April to August 1991. Between August 1991 and February 1994, there
was a downward sloping trend with two spikes, both at the end of the corresponding year in December.
The first spike in December 1991 was due to a cdguption scandal refating to the supply of contaminated
milk to a govemment'welfare program and political instability when Cavallo’s position in the govemmént
was threatened by Roberto Alemann, an economist who was reported to have been offered a senior
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govemment post. The second spike in December 1992 was largely due to the loss of govemment
popularity. During that period, talk of impending recession repeatedly surfaced in the media and news of
trade deficit were leaked and exaggerated by the press. It was not until people realized that the Central
Bank had started to buy dollars at a rate of around $100m per day and that the economy was still growing,
that the turnaround in expectatioln finally came. In the meantime, two incidents happened in eaﬂy 1992
which explained the downward trend during that period. In March 1992, the International Monetary Fund
approved an Extended Fund Facility which shows that the public sector finances are on a sound state. A
month later, the Brady deal for Argentina is agreed. The effect of the agreement was a surge in capital
inflows and reduction in domestic interest rates. |

It should be noted that in both |February and March 1994 th il m This is

due to the fact that the Argentine interest rates were less than the US interest rates during those months.

However, we believe this i@ﬁrepresentaﬁve since it only occurred two times in the
sample of five years' data. Following the all-time low probability in February 1994 came the slightly upward
sloping pattern, and rapidly increasing from January 1995, peaking in March 1995. As mentioned earlier,
this is due to the external shoc / brought about by the Mexican peso crisis in December 1994. However,
since then, the probabilities have declined, although not as rapid as its increase, and settled roughly at the

“pre-tequila” level.

A comparison between the three methods shows that method 1 (Big Mac Index adjusted by CPI)
consistently provides with the teast conservatlve esﬂ@The probabilities obtained from method 1 are

always the lowest among the three. Method 2 (4 Big Mac Indexes) gives exceedingly high probabilities
after the Mexican peso crisis, approximately double of that of method 1. Method 3 (Mexican devaluation
estimate), however, generated higher probabilities prior to December 1994, and intermediate probabilities

after the Mexican crisis. N\W L&?&T C@'N%@\[mve 7

A closer look at the relationship between the percent of Argentine peso devaluation and computed
probabilities in Exhibit 6 raises the following question: it seems counter intuitive that in some cases (both
methods 1 and 2), the higher the percent.peso devaluation, the lower the probability of devaluation. This
pattern is present in about half of the data. It would be interesting to look at how the probabilities change in
method 3, since the percent peso develuation is held constant at 41%. According to the results in method
3, it suggests that the probabilities of devaluation are driven more by interest rate differential than by the
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* percent peso devaluation measured by PPP. PPP itself may have its own shortcoming. It is difficult to both
obtain an anchor and choose a normal base year for applying the PPP. Although the 1992 Big Mac Index

has been used in both methods 1 and 2, the 1995 percent peso devaluation shows a huge difference

between the two methods. In method 1 when adjusting by changes in CP1, we obtain an estimate of 63%
whereas the Big Mac Index gives an estimate of 29%. This shows the relevance of the base period issue
discussed above. - (6‘5

The main limitation of the model include the fact that the model may be too simple for use in explaining |

such complex matters as currency devaluation risk. Important factors such as investors’ sentiment towards

the likelihood of devaluation, confidence in the country and its reform process, structural changes

undergone in the country, and the possibility of external shocks such as the Mexican peso crisis are all
ignored in the model. One may argue that the interest rate differential may already have incorporated some
of these factors ahd we} believe this is a valid argument to a certain extent. The key is that it is highly
unlikely and impossible to measure the magnitude and effects of these “subjective” factors.

FINAL COMMENTS

. ags ——-%-‘\
While it is true that the model shows a relatively low probability (approximately 6 - 14%) of Apgentlne peso

devaluation, we believe these estimates should be taken with a gfain of salt and the “true” probability is

Lgher than that provided by the model\lt is of no doube)z

improved. Argentina's ability to cope with and adapt to extémal shock has been proven and that investors

people’s confidence in the currency has

can now better distinguish the differences between oﬂntries in Latiri America. However, the existence of

intemal “tests” certainly does not warrant Argentjrfa for such low probability of devaluation. As discussed

above, there exists a lot of limitations in the/model and we maintain that a more sophisticated model
. . lo¥

should be used to control for other factors st as to improve the precisenes€ of the model.

- Pg{{ %:A’R '\\*ooeﬂ \0"‘
7 ¢ Twe v T&fé ?U"UR@

s

e Leper Tiers T recrcrins
Tram p(,owﬁcut@ W%
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APPENDIX

304lay Bank Deposit Interest Rates

Country us ARG Country us ARG
Currency Dollars 'Pesos Curency Dollars Pesos
0/ | 71% 24.02% 915/93 7.60% 8.73%
515/91 7.79% 24.31% 101593 |  7.60% 8.73%
8/15/91 7.82% 28.78% 111503 | 7.56% 8.34%
7115091 7.82% 28.93% 1211593 |  7.55% 8.86%
8115191 7.77% 31.07% 1/15/94 757% 8.08%
o/15/91 7.76% 21.41% 2/15/94 757% 5.66%
101501 | 7.77% 17.04% 3/15/94 7.54% 7.44% -
M5t | 7.77% 18:58% 415004 7.48% 7.83%
1211501 | 7.75% 23.33% 5115194 7.48% 8.34%
1/15/92 7.70% 19.28% 6/15/04 7.42% 8.21%
2/15/92 7.70% 16.35% 715194 7.03% 8.60%
3/15/92 7.70% 16.77% 815194 6.93% 8.73%
415002 7.70% 17.04% 9/15/94 6.89% 8.21%
5/15/92 7.71% 16.63% 101594 |  6.89% 8.47%
6/15/92 767% 16.08% 1A54. | 6.17% 8.99%
715192 767% 14.98% 1211504 | 6.28% 9.38%
8/15/92 7.65% 15.39% 1/15/95 6.26% 9.64%
9/15/92 7.65% 16.21% 2115/95 6.31% 11.75%
Cqomsle2 | 7.63% 16.63% 3015/95 6.32% 28.02%
115002 | 7.65% 2256% 4115095 6.07% 20.84%
1211592 |  7.65% 2757% 5/15/95 6.10% 19.28%
11593 7.65% 2358% 6/15/95 5.96% 1095%
215093 7.60% 17.32% 7115095 591% | 10.43%
3/15/93 761% 12.55% 8/15/95 5.77% 9.77%
415093 772% 11.35% oMs95 | 572% 9.64%
5115193 7.65% 1082% 101595 |  5.67% 9.12%
6/15/93 7.65% 9.77% 11595 |  565% 9.51%
715093 760% 10.82% 1215095 | 562% 9.25%
8/15/93 7.65% 10.16% @ 5.65% 9.38%

)

v
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. Exhibit 2
Annualized 30-Day Bank Deposit Interest Rates, April 1991 - January 1996
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Exhibit 3
Annualized Argentina Bank Deposit Interest Rates, April 1991 - January 1996
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Exhibit 4
Consumer Price Index
Monthly Percentage Change

ARG

45191 551%
5115/91 2.80%
6/15/91 3.42%
7M5/91 250%
8/15/91 1.30%
9/15/91 1.77%
10/15/91 1.35%
1115191 0.39%
1215191 0.65%
1115192 3.04%
215192 2.15%
315192 2.10%
4115192 1.29%
"5/15/92 0.67%
6/15/92 0.78%
7115192 1.73%
8/15/92 1.50%
915192 1.03%
10/15/92 137%
1115/92 0.46%
12/15/92 0.28%
1115/93 0.83%
2015/93 0.73%
315/93 0.75%
4115193 1.05%
5/15/93 1.29%
6/15/93 0.72%
7115093 0.32%
8/15/93 0.02%

us ARG
9115193 0.22% 0.82%
10115603 |  0.41% 0.57%
115003 | 0.07% 0.06%
12115103 |  0.00% 0.01%
115/94 0.26% 0.10%
2015194 0.37% 0.00%
315194 0.33% 0.14%
 4/15/94 0.15% 0.24%
51504 | 0.07% 0.35%
6/15/94 0.33% 0.39%
7115194 025% | 092%
815194 0.40% 0.21%
9/15/94 0.29% 0.68%
101594 |  0.07% 0.32%
115004 | 0.41% 0.23%
121504 | 0.00% 0.22%
1/15/95 0.43% 1.25%
2115/95 0.39% 0.00%
315195 0.32% 0.45%
411595 0.32% 0.46%
5/15/95 0.21% 0.02%
6/15/95 0.21% 021%
7115195 0.00% 0.41%
8/15/95 0.25% -0.24%
9115195 0.21% 0.16%
1015005 | 0.32% 0.34%
11595 | -0.07% 0.23%
1211595 |  -0.07% 0.10%
|__1115/96—{-—0.60%—1—_030%
AP R CgMuumv'{/ éi\’f?
TTT—
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Exhibit 5
- Consumer Price Inflation Percentages, 1991 - 1995

aus
 # Argentina
©175%
7.4%
2.9% 27% 3.9% 26%  16%
} O —
1991 1992 1993 1994 1995
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Exhibit 6

Percent Argentine Peso Devaluation and Estimated Probability of Devaluation

Method 1 Method 2 Method 3
% Peso Prob. of % Peso Prob. of % Peso Prob. of
Devaluation | Devaluation | Devaluation | Devaluation | Devaluation | Devaluation
4115191 - 33% 50% 3% 50% 41% 40%
5/15/91 35% 47% 35% 47% 41% 40%
6/15/91 38%. 55% 38% 55% 41% 51%
715/91 40% 52% 40% " 52% 41% 51%
8/15/91 41% 56% 4% 56% 41% 57%
9/15/91 43% 32% 43% 32% 41% 33%
1015191 44% 21% 44% 21% 41% 23%
11115/91 44% 25% 44% 25% 41% 26%
12115/91 45% 35% 45% 35% 41% 38%
1115/92 47% 24% 47% 24% 41% 28%
2/15192 49% . 18% 49% 18% 41% 21%
3/15192 51% 18% 51% 18% 41% 22%
4/15/92 52% 18% 52% 18% 41% 23%
5/15/92 53% 17% 52% 17% 41% 22%
6/15192 53% 16% 52% 16% 41% 21%
7115192 54% 13% 53% 14% 41% 18%
8/15192 56% 14% 53% 15% 4% 19%
9/15/92 56% 15% 53% 16% 41% 21%
10/15/92 51% 16% 53% 17% 4% 22%
1111592 58% 26% 53% 28% 41% 36%
© 12115192 58% 34% 54% 37% 41% 49%
1115193 58% 27% 54% 30% 41% 39%
2/15/93 59% 17% 54% 18% 41% 24%
3/15/93 59% 8% 54% 9% 41% 12%
4/15/93 60% 6% 55% 7% 41% 9%
5115193 61% 5% 55% 6% 41% 8%
6/15/93 62% 3% 55% 4% 41% 5%
711593 62% 5% 55% 6% 41% 8%
8/15/93 62% 4% 55% 5% 41% 6%
9/15/93 62% 2% 56% 2% 41% 3%
10/15/93 62% 2% 56% 2% 41% 3%
11/15/93 62% 1% 56% 1% 41% 2%
12/15/93 62% 2% 56% 2% 41% 3%
115194 62% 1% 56% 1% 1% 1%
2115194 62% -3% 57% -3% 41% -5%
3115/94 62% 0% 51% 0% 41% 0%
4]15/94 62% 1% 51% 1% 41% 1%
5/15/94 62% 1% 55% 2% 41% 2%
6/15/94 62% 1% 52% 2% 41% 2%
7115194 63% 2% 50% 3% 41% 4%
8/15/94 63% 3% 48% 4% 41% 4%
9/15/94 63% 2% 45% 3% 41% 3%
10/15/94 63% 2% 43% 4% 41% 4%
11/15/94 63% 4% 41% 7% 41% 7%
12/15/94 64% 5% 38% 8% 41% 8%
1115/95 64% 5% 36% 9% 41% 8%
2115195 64% 8% 4% 16% 41% 13%
3/15/95 63% 4% 31% 69% 41% 53%
4]15/95 63% 23% 29% 51% 41% 36%
5/15/95 63% 21% 29% 46% 41% 32%
6/15/95 63% 8% 2% 17% 41% 12%
715195 63% 7% 29% 16% 41% 11%
8/15/95 63% 6% 28% 14% 41% 10% '
9/15/95 63% 6% 28% 14% 41% 10% ¢
10/15/95 63% 6% 28% 12% 41% 8%
11/115/95 63% 6% 28% 14% 41% 9%
12/15/95 63% 6% 28% 13% 41% 9%
1115196 62% 6% 28% 14% 41% 9%
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