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Introduction

Argentina, among many other Latin American countries, has increased its use of

foreign currency due to its history of high and variable inflation rates.  Argentine citizens

substitute foreign currency, in particular the dollar, for their domestic currency, the peso.

This is due to the high opportunity cost of holding domestic currency, thereby motivating

citizens to use foreign currency for transactions and savings. When Argentines loose

confidence in the stability of their currency, they use foreign currency in an effort to

avoid the risk of possible inflation.  It was reported that in the early nineties dollars were

being used in Argentina for “transactions in real estate and almost all big ticket items

(were) conducted in US currency.”2  In a study by Steven Kamin and Neil Ericsson,

entitled Dollarization in Argentina, the authors present a new method for measuring

dollarization in Argentina by estimating the stock of US currency circulating.  They

calculate this figure with data from the Currency and Monetary Instrument Reports,

which is collected by the US Treasury Department.  Other studies have measured

dollarization by dividing dollar deposits by the money supply.  A graph depicting

dollarization as a ratio of U$S deposits over peso deposits in Argentina may be viewed

on the following page.  Beneath this graph is another demonstrating consumer price

inflation in Argentina.2 These studies show that throughout the 1980s and 1990s,

Argentines have increased their use of the dollar, throughout episodes of hyperinflation

as well as brief periods of stabilization.

                                                                
2 Kamin, Steven and Ericsson, Neil, Dollarization in Argentina. P. 8.
2 The data for both graphs was obtained from International Financial Statistics Web CD.
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The dollarization process has occurred for many years as high and variable

inflation has plagued Argentina’s economy for over two decades.  Miguel Kiguel and

Nissaam Liviatan characterize Argentina as a “high inflation country” in their paper,

“Stopping Three Big Inflations”.  By this statement, the authors are not referring to

countries with moderate inflation that have experienced occasional peaks of

hyperinflation.  Rather, they are describing countries with chronic high inflation that has

steadily grown for years and exploded into episodes of hyperinflation.  This distinction is

important because it requires a more costly and lengthy effort by the government to

restore price stability.  In contrast to the “classical hyperinflation economies”, citizens of

chronic inflation economies have little hope of price stability as many are unable to

remember a time of low inflation. Therefore, the governments of countries like Argentina

must persuade citizens of its commitment to reform in a more compelling manner than

governments of economies that have experienced isolated incidents of hyperinflation that

originated and returned to stable price levels.

 Argentina, for example, experienced continuous three digit annual rates of

inflation beginning in the mid-seventies, which peaked to severe hyperinflation in the

mid-eighties and in the beginning of the nineties.  As discernible in the graph depicting

Argentina’s inflation, much of the early eighties sustained consumer price inflation

between twenty and forty percent per month.  In 1985, the Alfonsin government

implemented the Austral plan which temporarily reduced inflation towards the end of

1985.  However, inflation rose steadily and in 1989, the inflation rate peaked in an

episode of hyperinflation to 190 percent per month.  Inflation fell briefly; however, this

was soon followed by a rapid acceleration once again to around ninety percent per month

in 1990, which marked the onset of the Menem administration.  With the adoption of the

Convertibility Plan in 1991, in which the peso is pegged to the dollar and backed by the

establishment of a currency board, inflation has subsided to monthly levels of

approximately one percent per month.  In addition, Menem’s presidency has entailed

extensive privatizations.  Increased efficiency has turned previously state-owned

companies with severe debt into comparatively successful privately owned companies

earning revenue for the state.
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Due to Argentina’s history of variable inflation, the government is faced with the

obstacle of persuading citizens of its commitment to reform in a more compelling

manner.  However, convincing citizens of permanent reform has proven to be a difficult

political battle.  Recent studies have documented the continuation of currency

substitution in several Latin American countries including Argentina, Bolivia, and Peru

following a reduction in the inflation rate.  These findings, which contradict common

theories of currency substitution, imply that a certain element of irreversibility exists.

The continued dollarization process in times of stabilization may be due to the cost

incurred when switching between currencies.  Once inflation instigates currency

substitution, citizens may not respond by returning to the domestic currency if they are

comfortable with the adopted currency.  Argentina’s history of high inflation and the

documented rapid dollarization, which occurred during the early 1990s, establish a

susceptible environment for the persistence of dollarization.  Argentines readily

substituted to the dollar during the eighties in the form of savings and for use in certain

transactions.  With the adoption of the dollar-peso-peg regime in the early nineties,

Argentines augmented the use of the dollar and it is currently accepted for almost all

transactions.  The level of comfort associated with the stability of the dollar as well as its

wide acceptance in Argentina encourages the continued use of the dollar.  In addition,

Argentine citizens remain skeptical of their government’s commitment to reform and the

persistence of corruption.  Due to their past experiences, many citizens view the

government’s support of the current regime as precarious and this contributes to the

continuation of the currency substitution process.

Recent political discussion in Argentina has addressed the possibility of official

adoption of the dollar.  Some feel that official dollarization would enhance stability,

reduce currency risk which would attract foreign investment, and assure Argentine

citizens of reform.  However, others argue that official dollarization would not ensure

these outcomes due to fundamental obstacles which persist such as corruption, inefficient

taxation, and poor government budgetary planning.  In addition, many fear that official

dollarization would prevent the government from directing the economy through

monetary policy.  The United States’ monetary policy would apply to the Argentine
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economy, which would likely cause problems as the goals of US authorities and

Argentine authorities would not always coincide.

In this paper, I attempt to investigate the dollarization process in the 1990s in

Argentina.  Most recent literature on this topic covers the 1980s and early 1990s.  My

data set includes monthly data beginning in January 1991 until December 2000.  The two

specified models include two traditional measures of dollarization, dollar deposits over

money supply and dollar deposits over peso deposits.  The models endeavor to explain

the dollarization variable with previously tested indicators such as the inflation rate and

the interest rate.  Recent literature discusses the importance of citizen confidence in the

domestic currency and the government’s commitment to supporting it.  In an effort to

quantify the element of confidence in the dollarization process, I have included two

additional variables.  The government deficit variable and the balance of payments

variable are included as indicators of the government’s commitment to reform.  In

addition, the two models specify a hysteresis variable.  The purpose of this variable is to

capture the element of irreversibility of dollarization.

The paper offers theory behind the variables previously tested in dollarization

literature as well as theory to explain the inclusion of the hysteresis variable, government

deficit variable, and the balance of payments variable.  My results are varied and

puzzling.  Due to stability of the inflation rate during the data’s time span, the inflation

spread variable is insignificant throughout the regressions.  The interest rate spread and

the interest rate spread hysteresis variable indicate more significant relationships in

accordance with the theory presented.  With regard to the “confidence” variables, the

government deficit resulted in a weak but predicted relationship with the dollarization

ratio, while the balance of payments variable was consistently insignificant.

This paper is divided into the following sections: Economic Historical Overview,

Relevant Literature, Model Specification, Data, Estimated Model Specification: Section

One and Section Two, and Conclusions.  A more detailed description of Argentina’s

economic history may be found in the first section.  The following section, Relevant

Literature, outlines some of the recent accomplishments made by economists and

researchers with regard to currency substitution and irreversibility.  In the section

entitled, Model Specification, I describe the theory behind the models that I have
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specified. The Data section describes the time span and origin of the data I have used to

test the model. The section entitled Estimated Model Specification is divided into two

sections.  The first section presents the initial model developed, Model I, which includes

the inflation spread variable.  Due to various reasons, this model resulted in unexpected

estimations.  The second section presents Model II, which includes the interest rate

spread variable in place of the inflation spread variable.  Section One and Section Two

present the regressions of the ordinary least squares models for both Model I and Model

II and provides an analysis of the results. The final section, Conclusions, attempts to draw

some conclusions and suggestions to explain the results presented in the previous section.

Economic Historical Overview

The Peronist Era

Historically, Argentina has had a predominately agricultural economy.

Foodstuffs such as wheat and beef constituted the majority of Argentina’s production.

By 1914, Argentina provided one-half of the world’s beef exports as well as much wheat,

maize, sorghum and soybean exports to Europe and North America.  Argentina was

considered a member of the developed countries during the beginning part of the 1900s.

However, the 1930’s depression decreased foreign demand and prices for Argentina’s

agricultural exports causing export earnings to fall by half between 1928 and 1933.  The

resulting economic crisis of high unemployment, a declining gross domestic product and

a balance of payments crisis, changed the macroeconomic strategy for development to a

more inward- looking economy based upon import substitution policies.  Under the

leadership of Colonel Juan Domingo Peron in 1946, industrialization progressed as well

as the formation of powerful trade unions.  The Peronist government supported growth of

heavy industry by allocating resources from the agricultural sector.  The government also

implemented comprehensive public sector controls over resource allocation and income

distribution.1

The import substitution industrialization (ISI) strategy, instituted by the Peronist

government, promulgated expeditious industrialization. However, by the end of the

                                                                
1 A World Bank Country Study: Argentina Economic Memorandum, Vol 1, The Main Report, Washington,
DC: World Bank, 1985, 1.
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1940’s, Argentina no longer reaped the benefits from the ISI strategy.  Crisis soon ensued

in the form of more frequent balance of payment crises and irregular economic growth.

These crises might have been caused by the weakened agriculture industry, which was

restrained by high export taxes, an overvalued exchange rate, and price controls.

Agriculture exports diminished until surpluses became insufficient to provide the foreign

exchange necessary for purchasing imported agricultural inputs.2

During this time the government’s efforts to promote rapid industrial growth

resulted in excessive spending, large public sector deficits and the growth of publicly

owned business.  Further contributing to the economic crisis were price controls, credit

controls, and interest rate controls, which caused the financial sector to stagnate, capital

flight, and shortages of goods and investment.3

The Military Junta: 1976 - 1983

In 1976, economic crises in the form of severe inflation, public sector deficits,

price distortions and supply shortages in combination with political unrest and violence

forced the government to abandon ISI.  By the end of 1975, after a heated political battle

between the right and labor oriented center, Argentina experienced a 900% price

explosion.4 Isabelita Peron’s power ended after a military coup in 1976.  At this time a

military government led by General Jorge R. Videla, who promoted free-market policies,

introduced an austere stabilization program proposing reductions in the fiscal deficit,

major devaluations of the peso, improved export incentives and relaxing of price,

marketing and financial controls.5  These changes encouraged economic improvements

between 1975-1978.  Real exports increased by 80%, foreign exchange coverage

improved from one month to seventeen months of imports, public sector deficits dropped

from fifteen percent to seven percent of gross domestic product, unemployment fell from

six percent to four percent of the active labor force and the domestic savings rate rose

from nineteen percent to twenty-five percent of GDP.  However, an increasing level of

domestic prices, in which inflation grew to 450%, countered these improvements.  The

                                                                
2 World Bank  1.
3 World Bank  1.
4 Di Tella, Guido & Dornbusch, Rudiger, The Political Economy of Argentina, 1946-83 , Pittsburgh:
University of Pittsburgh Press, 1989, p 13.
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rate dropped in 1977 to 161%; however, it increased again in 1978.  The discouraging

fluctuations may be attributed to removal of domestic price controls in conjunction with

large devaluations of the peso in 1977.  The year 1978 entailed accelerating world

monetary growth, a boom in Argentine exports and high levels of Argentine Central Bank

credit, which contributed to an inflationary climate.

From January 1979 until February 1981, an Argentine exchange rate-based

stabilization program was instated.  Under the Argentine tablita, peso devaluations were

controlled and pre-announced by the government.  The tablita was a form of a fixed

exchange rate regime, which systematically created a predetermined disparity between

internal and external rates of inflation.  The tablita strategy, the reverse of a crawling-peg

regime, allows the exchange rate to be active while monetary policy becomes passive.

By pre-announcing future devaluations, the change in the price of traded goods may be

reflected immediately in a new equilibrium price of domestic goods.  This alleviates the

normal process of unannounced devaluations, which initially create excess demand for

home goods, which push prices upwards.

In addition to the tablita, the government passed a program to reduce import

tariffs, which in conjunction with an appreciating real exchange rate, they hoped would

increase foreign competition.  In an effort to reduce the market distorting policies of ISI,

the government lifted domestic interest rate ceilings and capital controls.  These policies

were intended to improve Argentina’s economic development by allowing efficient

market forces to allocate resources to Argentina’s comparative economic advantage.

However, the international and open market goals outlined by the Military Junta

deteriorated in 1982 when Argentina invaded the Falkland Islands, which were occupied

by Britain.  Due to devaluations as well as the international conflicts inspired by the

invasion of the Falkland Islands, there was a forty-five percent decrease in the value of

goods purchased abroad.    Argentina’s balance of trade hit a surplus of U$S 2,764m,

while the balance of payments declined rapidly.  After the disastrous Falkland Island

attempt failed, the very unpopular military government was unable to meet debt-servicing

                                                                                                                                                                                                
5 World Bank 1.
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commitments due to excessive military spending.  The government applied to the IMF

and creditor banks for assistance.  One of the solutions included the introduction of a new

currency, the peso argentino, worth 1,000 of the previous pesos. Real GDP remained

below the level reached nine years before in 1974 and GDP per capita dropped 13.5%

from the previous period.6  Below is a graph of Argentina’s Current Account from 1974

to 1999, defined annually as credit lines minus debt lines of goods, services, income and

current transfers.7

Democracy and the Alfonsin Government: 1983

In December of 1983, Raul Alfonsin was inaugurated president with great hopes

of democracy and human rights.  The poor economic situation that Alfonsin encountered

included foreign debt of U$S 40,000m, the majority of which was unwisely spent and

twenty five percent of which was completely untraceable.  In addition, economic

stagnation and hyperinflation plagued his entrance to the presidency.  Some of the

economic accomplishments made by Alfonsin’s government include improved

international relations and a movement toward further reduction of trade barriers.  In

1986, Argentina and Brazil approved a trade pact in which they decided to form a

                                                                
6 World Bank  1.
7 Data for the graph was obtained from, International Financial Statistics Web CD.
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customs union.  In July of 1990, Argentina joined MERCOSUR, the Southern Common

Market, which includes Brazil, Uruguay, and Paraguay.  During the initial meetings, the

members of MERCOSUR either abolished or reduced import duties and quotas on a

variety of goods. In addition, they enacted a common external tariff.  Throughout the

years, Argentina has often enjoyed significant trade surpluses with the Southern Common

Market.

In addition, the Alfonsin government responded to the economic difficulties by

increasing taxation and reducing government spending in accordance with guidelines

established by the IMF austerity plan.  However, inflation peaked at 434% and

investment remained low.  On June 14, 1985, the government introduced the Austral Plan

which was a ‘heterodox shock’ that froze wages and prices for ninety days in order to

curb inflationary pressures that had reached a level near 2,500% annually by May 1985.

Meanwhile, the government introduced a new currency, the austral, worth 1,000 pesos

argentinos.  The Austral Plan included a fiscal policy, which tried to reduce the combined

deficit of non-financial public sector and the central bank from twelve percent of GDP to

no more than two to three percent of GDP.  The government attempted to accomplish this

by increasing tax collections to six percent of GDP and by decreasing spending by 0.5%

of GDP and the operating losses of the Central Bank by 3.5%.8  Areas affected by the

new taxes were gas, imports, exports, and bank transactions.  In effect, the government

substituted an explicit tax for the inflation tax.

The monetary policy adopted as part of the Austral Plan called for zero inflation.

This prevented the government from printing currency to finance any public sector

deficits. With the issuance of the Austral, equal to 1,000 pesos, the government adopted a

system of tables of daily conversion rates from pesos to Australs.  The tables were used

in order to avoid loss with transactions such as rental contracts, savings deposits and

borrowing and lending agreements.9  In addition, the Central bank restructured interest

rates so that nominal interest rates were set at levels that guaranteed positive expected

real interest rates for both deposits and loans. Finally, the Central Bank enforced ceilings

on the levels of credit allowed to the private sector.  In order to attain greater

                                                                
8 Di Tella & Dornbusch
9 Di Tella & Dornbusch
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transparency, the Central Bank attempted to use more open market operations as their

policy instrument as well as decrease their historically excessive interventionist methods

in the process of financial intermediation.

In addition, the plan included a wage, price and exchanged rate freeze.  There

were a series of controls on prices and wages and the exchange rate for the Austral was

fixed to the dollar.  Before establishing the levels, the government adjusted them to

sustainable levels.  In June of 1985, the government announced a wage increase of

22.6%, an increase of 25.1% for retirement pensions and an increase of public sector

prices for transportation and electricity in May and June in order to better equalize prices

with inflation.10 On June 11, 1985 the domestic currency was devalued by 18% against

the dollar.  On the day of implementation, all prices, wages and salaries were frozen and

0.8 Australs were allotted to one dollar. Officials announced that the changes would

remain in place for the immediate future and that controls would be lifted gradually at an

undetermined date.

Immediate results were promising with regard to inflation, which decreased from

32 percent in June of 1985 to six percent in July.  The monthly average was 2.5 percent

between August 1985 to February 1986.  Controls on prices, wages and the dollar

exchange rate remained in effect for this period; however, these were challenged by wage

demands after the sharp decrease in real wages at the onset of the Austral plan.  In

addition, production improved and employment increased, which led to wage increases in

the private sector and also in the public sector.  Due to the price and exchange rate

controls and wage demand pressures, the Austral appreciated which was fortunately

counteracted by simultaneous depreciation of the dollar in international currency markets.

Although wage controls were not very successful, the price and exchange rate controls

remained true to the Austral Plan’s established levels, which supported disinflation.

Unfortunately, monetary and fiscal policy did not support the Austral Plan.  The

government did not reduce the size of the public sector, “and the deficit was reduced only

to about double the level that could be financed from abroad.”11 The lack of control of

                                                                
10 Helpman & Leiderman, Stabilization in High Inflation Countries, Carnegie-Rochester Conference Series
on Public Policy, Vol 28, North Holland: Elsevier Science Publishers, 1988, p 16.
11 Helpman & Leiderman 17.
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public sector spending was the result of an increase in social security payments and

military salaries. In addition, monetary policy was fairly expansionary.

In April of 1986, the government removed the austral/dollar fixed rate due to

appreciation of the austral.  The government implemented a series of small devaluations

after the removal of the fixed rate in order to gain international competitiveness.  Due to

these events coupled with continued expansionary monetary and fiscal policies, the

inflation rate tripled compared to the previous level resulting in an average of

approximately seven percent per month.  The government reacted to the renewed

inflation by implementing a stricter monetary and fiscal policy at the end of 1986.  Their

fiscal policy remained the same as outlined in the original plan; however, implementation

improved and the government reduced public sector employment by ten percent in

1987.12  See a graph below of Argentina’s government deficit annually between 1983 and

1999.13 Concerning monetary policy, officials were successful in decreasing the monthly

increases in the money supply by forty percent from 1985 and 1986.  During 1987,

authorities were able to maintain the monthly increases in the money supply at

approximately four to five percent.  In addition, the Central Bank was successful in

executing ceilings on credit for the private sector.  These changes resulted in an increase

in real interest rates and credit tightening in the private sector.14 The government began

devaluing the domestic currency and permitting wages and public sector prices to

increase within determined limits. The government was able to keep inflation around four

to five percent during 1987.

                                                                
12 Helpman & Leiderman 18
13 Data for the graph was obtained from, International Financial Statistics Web CD.
14 Helpman & Leiderman 18.
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The initial goal of the Austral Plan was to eliminate inflation.  However, due to

misaligned fiscal and monetary policy, the goal was readjusted to the maintenance of

double-digit inflation.   Expansionary monetary and fiscal policy coupled with ineffective

price controls contributed to the resurgence of inflation.  Historical economic problems

continued with regard to wages and policies until the presidential election of 1989, in

which Alfonsin relinquished his power early to President-elect, Carlos Menem.

Another significant program was established in August 1988, entitled the Plan

Primavera.  Under the Plan Primavera, private sector leaders agreed to constrain the

growth of public prices, private prices, and the official exchange rate to four percent per

month.  Much like the Austral Plan, the Plan Primavera faded with little success. Inflation

continued and the fiscal situation deteriorated due to higher interest rates, which raised

the cost of servicing the government’s domestic debt.  In February of 1989, the Central

Bank floated the exchange rate after pressure from a run on the austral and dissipating

international reserves.  By July of 1989, inflation had climbed to 198 percent per

month.15

President Carlos Menem: 1989-1999

The Argentine economy experienced a transitory recovery in 1989 after President

Menem implemented a new plan in July.  Under this stabilization program, Menem

                                                                
15 Kamin, Steven & Ericsson, Neil, Dollarization in Argentina, International Finance Discussion Papers:
No. 460, November 1993

Argentina's Government Deficit

-10,000

-8,000

-6,000

-4,000

-2,000

0

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

Year

In
 M

ill
io

ns
 o

f A
rg

en
tin

e 
C

u
rr

en
cy



17

proposed a fifty-four percent devaluation, increases in public utility rates and decreases in

trade tariffs.  This resulted in a reduced rate of inflation, which fell to under ten percent

per month, and permitted President Menem to accept a U$S 1,400m stand-by loan from

the IMF under the Bunge and Born Plan.16  The economy minister under Menem,

Domingo Cavallo, introduced a more effectual currency stabilization program in January

1991 called the Convertibility Plan.  The Convertibility Plan allowed the government to

implement a fixed exchange rate regime through a Currency Board in April 1991.  The

Currency Board, independent of the Central Bank, maintains sole power to create base

money.  The Currency Board performs this by buying or selling foreign exchange at the

established fixed rate.  It is the Currency Board’s responsibility to preserve the

convertible exchange rate by backing the base money by at least 100% in foreign

exchange reserves and gold.  The Currency Board, therefore, replaces the Central Bank’s

role in the creation of base money. Under the Convertibility Plan, the argentine currency

was linked to the United States’ dollar at a fixed exchange rate of 10,000 Australs to 1

US dollar.  The new system allowed contracts to be valued in foreign currency and

receipts from exports belonged to the exporters and not the state.  In addition, the

approval of Congress was necessary in order for the government to devalue the exchange

rate.17 The Convertibility Plan has succeeded in reducing inflation and improving

stability due to the implementation of the Currency Board as well as complementary

fiscal and monetary policies.  For example, the fiscal deficits of the non-financial public

sector were eradicated by 1991.  In addition, the privatization of state-owned enterprises,

which is described below, has improved the government’s reputation with regard to

maintaining a fiscal balance. The economic minister, Cavallo, has stated, “that the

exchange rate regime helped to implement fiscal discipline, making it easier to collect

taxes and to restrain expenditures.”18 Due to price stability, the government was able to

present a budget for 1992, which permitted the first organized budgetary process in many

years.19 This curbed inflation to eighty-four percent for the year.  On January 1, 1992, the

                                                                
16 South America, Central America and the Caribbean 2000 . 8th Edition, London: Europa Publications
Limited, 1999.
17  Liviatan, Nissan, Proceedings of a Conference on Currency Substitution and Currency Boards #207,
Washington, DC: World Bank, 1992.
18 Liviatan, Nissan XX.
19 Liviatan, Nissan XX.
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currency was changed once again and the nuevo peso argentino, equal to 1 US dollar,

became the official currency of Argentina.

In addition to the currency stabilization program, President Menem declared on

October 31, 1991, his plans for liberalization of the Argentine economy.  Under his plan,

the president ordered the removal of all excess bureaucratic structure.  He proposed

several rounds of privatization in order to improve efficiency and to open Argentina’s

enterprises to foreign competition.  In 1992, the municipal electricity enterprise, the state

steel company, the state natural gas company, and the state controlled rail sector were all

sold to private domestic and international investors.  The various privatizations provided

the government with substantial revenue to assist in paying off some debt.  It also

alleviated a portion of their yearly spending, as they no longer had to support inefficient

enterprises. Also, the privatizations have since allowed the newly unencumbered

enterprises to compete internationally.  Such improvements may be observed with

Yacimientos Petroliferos Fiscales (YPF), the state petroleum company.  In 1987, this

company employed over 31,000 employees and produced extremely expensive petroleum

in comparison with world standards. At times, Argentina was compelled to import

petroleum.  The excessive operating expenses and overseas debt motivated the

government to auction off YPF.  In 1998, YPF continued to control the majority of

Argentine petroleum production, however, with a work force of 10,000.  Since

privatization, YPF has become profitable for the first time in many years and Argentina

no longer imports petroleum.

In addition to much economic liberalization, in 1992 Argentina reached a deal

with foreign private creditors to consolidate U$S 30,000m worth of debt, which reduced

Argentina’s capital obligation to approximately U$S 48,000m.  The agreement

encompassed a large debt write-off through conversion either to par bonds at low fixed

interest rates or to discount bonds under the auspices of the US Brady initiative.  In

addition, arrears of interest were eradicated with a sole U$S 700m payment to

international banks.20

The year 1993 revealed record levels of industrial output while the rate of

inflation for the year fell to 8.9%.   In November of 1993, the peso was declared the third

                                                                
20 South America, Central America, and the Caribbean 2000. 59.
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strongest currency in the world.  Reserves, excluding gold, were U$S 11,960m.  The

fiscal surplus at the end of 1994 was U$S 5,100m, which exceeded the IMF goal.  By the

end of 1994, consumer prices had only risen by 4.2%.

The improvements made during the first years of Menem’s presidency were soon

challenged by the Mexican peso crisis in December 1994, the ‘tequila effect’.  The

Mexican devaluation in the beginning of 1995 motivated President Menem to place rigid

restrictions on public spending in order to support the peso-dollar peg.  The fiscal surplus

of U$S 4,400m in 1994 decreased 1.9% to U$S 3,760m in 1995.  However, extensive tax

evasion further hindered the government’s plan to lower the tax rate from 21% to 18%.

In 1995, the government resorted to international borrowing and the external debt

increased in this year from U$S 77,388m to U$S 89,679m.  This propelled the debt to a

GNP ratio to 27.8%.  The economic growth suffered as a result of the tequila effect and

in 1995 the economy contracted by four percent with inflation of 3.4%.  In 1996 and

1997, the economy briefly recovered from the Mexican crisis and GDP increased by

4.8% and 8.6% respectively.  In 1998, however, the economy slowed once again to a

GDP growth of only 4.2% due to economic crisis in neighboring Brazil.21

During this time, the fiscal deficit continued to grow and in 1996 it increased to

U$S 6,600m, which exceeded the IMF target of U$S 4,500m.  After a failed structural

modification plan proposed by Menem, the General Confederation of Labour carried out

a twenty-four hour strike in August which resulted in a countrywide deadlock in

September.  Throughout the fiscal deficit crises and economic stagnation, the government

has maintained their commitment to Argentina’s pegged currency and has promised that

the government would refrain from devaluation for at least ten years.  In April of 1999,

the Brazilian devaluation did not substantially affect the Argentine peso.  However, the

risk premium associated with a potential devaluation and the interest rate premium paid

to investors has motivated political discussion addressing the official adoption of the US

dollar.

                                                                
21 South America, Central America and the Caribbean 2000 . 59.



20

Relevant Literature

Marc Miles, in his article, Currency Substitution, Flexible Exchange Rates, and

Monetary Independence, describes the necessary conditions for the process of currency

substitution to occur.  He states that citizens of a country that simply own foreign

currency denominated balances do not fulfill the requirements of currency substitution.

For currency substitution to take place, the citizens must not only own foreign currency

denominated balances but these balances must fluctuate and respond to changes in other

economic variables.  He also comments that for a country to experience currency

substitution, only a group of individuals, not all citizens, must hold domestic and foreign

currency.  Assuming that a group of individuals holds a diversified portfolio of real

money balances, the proportion of each currency will vary according to the opportunity

cost of holding that particular currency.  According to Marc Miles, if the opportunity cost

of holding real balances denominated in pesos rises relative to the opportunity cost of

holding those denominated in dollars, it is assumed that the individuals will reduce their

real balances denominated in pesos.  They will substitute this for an increase in their

holdings denominated in dollars.3  Much of recent literature describing dollarization is

based upon the relative opportunity costs of holding varying currencies by evaluating the

effects of variables such as inflation, interest rates, and transaction costs.  Recent

literature also addresses an element of irreversibility in the dollarization process.  The

phenomenon called hysteresis describes the continued dollarization process during times

of domestic currency stabilization.  Hysteresis is due to the costs incurred from switching

between currencies as well as citizen’s lack of confidence in the permanence of domestic

currency stability.  The following paragraphs describe several of the investigations and

conclusions of recent literature regarding the dollarization process.

The relevant literature addressing this topic covers a variety of complex

regression analyses and theories.  Due to difficulty encountered in empirically

documenting dollarization, many economists have used the ratio of dollar-denominated

deposits over M2 to represent dollarization or currency substitution.  In addition, a

variety of determinants have been found relevant to these economists’ personal definition

                                                                
3 Miles, Marc, Currency Substitution, Flexible Exchange Rates, and Monetary Independence, The
American Economic Review, June 1978.
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of dollarization.  Inflation, however, is consistently considered a prominent and

significant variable, which many have documented as having a permanent effect upon

currency substitution.

According to Steven B. Kamin and Neil R. Ericsson in their paper, “Dollarization

in Argentina”, their measure of dollarization allows them to analyze dollar and currency

substitution in a more accurate manner.  In their paper, they distinguish between dollar

currency holdings and dollar deposits whereas previous studies only were able to analyze

dollar deposits.  They measure dollar holdings in Argentina by measuring US currency

flows between Argentina and the US.  Their study concludes that nominal interest rates

and inflation “have a more visceral effect upon many Argentines” and have more

significant coefficient values than other variables.  They also consider the rate of

exchange rate depreciation. However, Kamin and Ericsson conclude that due to an

insignificant coefficient estimate and to high correlation between the rate of exchange

rate depreciation variable and the other two variables, inflation and the nominal interest

rate, its inclusion in their final regression is not necessary.

Pablo Guidotti and Carlos A. Rodriguez describe the evolution of economic

interpretation of currency substitution in their paper, “Dollarization in Latin America:

Gresham’s Law in Reverse?”  In the 1970s economists such as Calvo and Rodriguez

(1977) and Kouri (1976) based their ideas of currency substitution on demand for

different currencies as a function of “conventional variables such as income, wealth, and

their respective opportunity costs measured by inflation…and nominal interest rates”.4

They based these determinants with the assumption of capital mobility and portfolio

optimization.  The two authors continue by discussing more recent studies by Liviatan

(1981), Calvo (1985), Vegh (1989) and others that have focused on currency substitution

“at the level of the transactions motive.”2 It seems that more recent evidence proves that

the dollarization phenomenon includes a combination of these two ideas as Argentines

are using the dollar as a store of value as well as for everyday transactions.

Pablo Guidotti and Carlos Rodriguez take the analysis a step further and discuss

the idea of irreversibility of dollarization.  This theory of hysteresis is based on the idea

                                                                
4 Guidotti and Rodriguez, Dollarization in Latin America: Gresham’s Law in Reverse?, International
Monetary Fund, December 1991, p 1.
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that the transaction cost of substitution back and forth between currencies becomes

cumbersome and costly.  Therefore, as Argentines become more comfortable using the

dollar, they will continue to do so even if their domestic currency, the peso, regains

stability. Guidotti and Rodriguez develop a model in which the transaction costs of

dollarization define, “a band for the inflation differential within which there will be no

incentive to switch between currencies.”3 If inflation exceeds the band, then the local

currency is replaced by foreign currency.  If inflation falls below the lower level of the

band, then de-dollarization occurs.

Emil-Maria Claasson and Justino De La Cruz Martinez discuss this phenomenon

in their paper, “Dollarization and its Impact on the Economy: Argentina, Bolivia, and

Uruguay”.  They found that over time due to high inflation rates, more people use the

dollar as a medium of exchange, “involving positive transaction cost externalities.”4 After

some time, the number of dollar users increases to the point where the marginal return of

dollar holdings increases.  Therefore, the more pervasive the use of the dollar, the lower

the costs of changing to it.  It is possible, that Argentines will only return to transacting in

the peso when the inflation rate is expected to be permanently below the United States’

inflation rate.5 Therefore, reversing dollarization would potentially occur, if at all, if

Argentines regain full confidence in their domestic currency.

Martin Uribe, in his paper entitled, Hysteresis in a Simple Model of Currency

Substitution, presents a model in which the consumer’s decision to conduct transactions

in foreign currency depends, among other variables, upon the extent to which the rest of

the economy is dollarized.  He shows that if an economy is not dollarized, it is more

costly for the consumer to perform transactions in foreign currency.  On the other hand, if

the economy is comfortable with dollar transactions, then it becomes easier for the

consumer to use dollars.  Martin Uribe writes that, “the aggregate level of dollarization

enters as an externality that reduces the marginal cost of performing transactions in

                                                                
3 Guidotti and Rodriguez.
4 Claasson, Emil-Maria & Martinez, Justino De La Cruz, Dollarization and its Impact on the Economy:
Argentina, Bolivia and Uruguay, Inter-American Development Department, Working Paper Series 168,
April 1994, p 14.
5 Claasson, Emil-Maria & Martinez, Justino De La Cruz, 37.
6 Uribe, Martin, Hysteresis in a Simple Model of Currency Substitution, International Finance Discussion
Papers, No. 509, May 1995, 3.
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dollars at the consumer level.”6   Leonardo Giacchino in his paper in 1996, The

Persistence of Dollarization Processes, builds upon previous models, which did not

document the irreversible effect of dollarization even when the relative rate of return of

the foreign currency drops to a lower level than the domestic currency. With a cash-in-

advance model with transaction costs for an economy that accepts foreign currency,

Giacchino concludes persistence in the level of foreign currency holdings with regard to

the level of domestic currency is documentable.

Model Specification

I originally specified a model, Model I, which included many of the conventional

variables applied in the recent dollarization literature.  This model consists of an inflation

spread variable (Πt) and an inflation spread dummy variable (Dt · Πt), representing

hysteresis.  Moreover, two additional variables are included to capture the element of

citizen confidence in domestic currency stability.  The confidence element is represented

by a dummy variable describing the government’s budget deficit, (DGDt  · GDt), and a

dummy variable describing the balance of payments, (DBPt  · BPt).  These variables are

shown below as a function of the dependent variable representing dollarization in Model

I. The dollarization ratio is calculated as total dollar deposits in Argentina over money,

which is defined as transferable deposits and currency outside money banks.

Model I:

$/Mt = B0 +  B1 · Π t  +  Β2 · DGDt · GDt  +  B3 · DBPt · BPt + B4 · [ Dt · ( Π t - Πt*)]  +  Et

The second model was developed after various investigations and research

concluded that due to stable inflation over my data’s time span, the inflation spread

variable would have little significance in the regressions. Model II is similar to Model I;

however, the inflation spread variable and the inflation hysteresis variable are replaced

with an interest rate spread variable and an interest rate hysteresis variable.  The

dollarization variable is also adjusted for Model II.  In the second model, it is a ratio of

total dollar deposits in Argentina divided by total peso deposits denominated in U$S.  I

                                                                



24

chose to omit the exchange rate in both Model I and Model II, as it seems irrelevant due

to the Argentine currency board’s decision to fix the exchange rate in December of 1992.

It therefore does not vary throughout my data set and would have little if any affect on

the dollarization ratio.

Model II:

$/Pesost  = B0 +  B1 · Rt  + B2 · DGDt · GDt  +  B3 · DBPt · BPt + B4 · [ Dt · ( Rt  - Rt*)]

+ Et

The following paragraphs describe each variable included in both Model I and

Model II.  The economic theory behind the variable inducing its inclusion in either model

as well as the method of calculation is presented for each variable.

Consumer Price Inflation Spread (Πt)

The Argentine inflation rate seems the most obvious to include as it measures the

change in the value or purchasing power of the Argentine currency.  The inflation

variable in Model I is the spread between Argentine inflation and US inflation.  This

variable was calculated using the Consumer Price Index of Argentina published by the

Central Bank.  The inflation rate is calculated by subtracting the CPI of time period t-1

from the CPI of time period t and then dividing by the CPI of time period t-1.  The same

process was performed in calculating US inflation.  The inflation spread variable is

determined by subtracting the US inflation rate for time period t from the Argentine

inflation rate of the same period.  Acceleration of inflation in Argentina signifies a loss of

value for the peso.  Therefore, Argentines will be inclined to substitute to a safer store of

value, particularly the dollar.  Argentines should substitute pesos for dollars as long as the

transaction cost is less than the loss of value from inflation.  As a result, when

Argentina’s inflation rate is greater than the US inflation rate, the dependent variable

representing dollarization should increase as the relative opportunity cost of holding

dollars is less than for pesos.  Therefore, the relationship between the dollarization ratio

and the inflation spread variable, Argentine inflation minus US inflation, is positive and

the expected sign of the coefficient, B1, is positive.
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Inflation Hysteresis (Dt · (Πt - Πt*))

Due to Argentina’s history of high inflation, currency substitution has become

common and today, transactions may be completed with either the domestic currency or

with the US dollar.  Even as inflation in Argentina stabilizes, citizens may find that

switching back to the peso is cumbersome.  Their faith in the government’s commitment

to the currency board may not be strong enough.  Citizens may fear a re-occurrence of

inflation and, therefore, avoid the costs and energy of switching to pesos during stable

times and then back to US dollars when inflation returns.  Not until inflation in Argentina

is stabilized and expected to remain permanently below the US inflation rate, will

Argentines return to using the domestic currency.  The phenomenon of irreversibility of

dollarization is also known as hysteresis. Under the hypothesis of irreversibility,

dollarization is positively related to inflation through accelerations and decelerations.  It

may be expected that the dollarization ratio is less positively related when inflation is

decelerating. As inflation decelerates or remains constant, the dollarization ratio should

increase or remain constant.

The dummy variable, Dt · (Πt  - Πt*), attempts to capture this phenomenon in

Model I.  This variable allows past high inflation rates to affect the current period’s

dollarization ratio.  The inflation spread variable, Πt, remains the same as defined in the

previous paragraphs.  The inflation dummy variable is equal to one when the current

period’s inflation spread minus a defined past period’s inflation spread, (Πt  - Πt*), is less

than or equal to zero.  The inflation dummy variable is equal to zero when the current

period’s inflation spread minus a defined past period’s inflation spread, (Πt  - Πt*), is

greater than zero.  Argentine citizens will decide upon the composition of their portfolio

based upon the opportunity cost of holding various currencies.  If the current inflation

spread is greater than last period’s inflation spread, then the inflation dummy variable

will equal zero.  As seen in the equation below, the hysteresis variable will be eliminated

leaving the current, high level of inflation as the determinant for the dollarization ratio.

However, if the current inflation spread is less than last period’s inflation spread, then the

inflation dummy will equal one.  The theory of hysteresis suggests that in this case, the

citizen would not be influenced by the current period’s lower level of inflation.  Instead,
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the citizen would remember the higher levels in the past.  Therefore, the prediction is that

B4 will equal B1 but it will carry the opposite sign of B1. The sign of B1 as described in the

previous section is positive; therefore, B4 is expected to be negative.  If B1 = - B4, then

when the dummy inflation variable is equal to one, the current periods of inflation will

cancel each other out. This will leave last period’s higher inflation rate as the remaining

determinant of the dollarization ratio.  The equation and conditions may be viewed

below.  Four regressions are run for Model I.  Regression one does not include the

hysteresis variable. Regression two defines the hysteresis variable as the current period’s

inflation spread minus last period’s inflation spread.  Regression three defines hysteresis

as the current periods’ inflation spread minus the inflation spread six months prior.

Finally, Regression four defines the hysteresis variable as the current period’s inflation

spread minus the inflation spread twelve months prior.  These may be viewed below as

well.

$/Mt = B0 +  B1 · Π t + B4 · [ Dt · ( Π t - Πt*)]

Dt = 1 when: ( Πt  - Πt*) = 0

Dt = 0 when: ( Πt  - Πt*) > 0

Definitions for Πt*:

Regression 2:   Πt* = Πt-1

Regression 3:   Πt* = Πt-6

Regression 4:   Πt* = Πt-12

Interest Rate Spread  (Rt)

The interest rate spread variable is included in Model II in place of the inflation

spread variable of Model I.  The variable Rt is included to represent the interest rate

spread between US dollar deposits in Argentina and peso deposits.  Unfortunately, the

deposit rate for pesos and for U$S, which is compiled by a group of banks in Buenos

Aires is only available monthly since 1994.  Therefore, the US Treasury rate and the

Argentine money market rate were used as proxies. The variable Rt is calculated by

subtracting the Argentine money market rate from the US Treasury rate.  If the spread

increases, then dollar deposits are relatively more attractive than peso deposits.  This
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should stimulate Argentines to substitute toward dollar deposits in order to take

advantage of the increased relative return to the dollar.  If the spread decreases, then the

opposite occurs. The predicted sign for the coefficient of the interest rate spread variable,

B1, should be positive.

Interest Rate Spread Hysteresis (Dt · (Rt  - Rt*))

The interest rate spread hysteresis variable is included in Model II and serves the

same function as the inflation rate hysteresis variable described for Model I.  The interest

rate hysteresis variable allows the dollarization ratio to be determined also by past

interest rate spreads.  The dummy variable, Dt, is equal to zero when the current period’s

interest rate spread minus the determined past period’s interest rate spread is greater than

or equal to zero.  On the other hand, when (Rt   - Rt*) is less than zero, the dummy

variable, Dt, is equal to one. Therefore, if the current period’s interest rate spread is

greater than the historical period’s and the dummy variable is equal to zero, then the

hysteresis variable is eliminated and only the current period’s interest rate spread is

present.  However, if the historical interest spread is higher than the current period’s

interest rate spread and the dummy variable is equal to one, then the current period’s

interest rate spread will cancel assuming that B1 = -B4.  If the prediction holds true, that

B1 = -B4, then the remaining interest spread variable will be the historical level which is

higher than the current level.  The historical higher level will induce a positive

relationship with the dollarization ratio as the higher interest rate spread raises the

relative return for the dollar.  The equation and the theory of hysteresis implies that

citizens tend to remember past fluctuations in the interest rate and that those past

fluctuations affect current portfolio decisions.  The equation and the historical definitions

included in the regressions for Model II may be viewed below. The relationship that B1 =
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-B4 will be tested in three regressions for Model II.  Regression one does not include the

interest rate spread hysteresis variable. Regression two defines the hysteresis variable as

the current period’s interest spread minus last period’s interest spread.  Regression three

defines hysteresis as the current periods’ interest spread minus the interest spread six

months prior.  Finally, Regression four defines the hysteresis variable as the current

period’s interest spread minus the interest spread twelve months prior.  These may be

viewed below as well.

$/Pesost  = B0 +  B1 · Rt  + B4 · [ Dt · ( Rt  - Rt*)]

Dt = 1 when: (Rt  - Rt*) < 0

Dt = 0 when: (Rt - Rt*) = 0

Definitions for Rt*:

Regression 2:   Rt* = Rt-1

Regression 3:   Rt* = Rt-6

Regression 4:   Rt* = Rt-12

Government Deficit (DGDt·GDt)

In an attempt to show the Argentine government’s commitment to reform and

price stabilization, I have created a dummy variable, DGDt, representing the change in

the government’s budget deficit.  This variable is equal to one when the budget deficit

decreases from the previous period and equal to zero if it increases from the previous

period.  The budget deficit is reported in millions of US dollars. The change in the budget

deficit is calculated first by dividing the deficit by the US Consumer Price Index for that

period in order to normalize the data. Then this number minus the previous periods

Budget Deficit/UScpi will show whether the deficit improved or declined from the

previous period.  This variable is lagged one period due to the timing of its release, which

is at the end of each month.  Therefore, the previous period’s government deficit is the

information that Argentine citizens would use when making portfolio decisions in the

current period. If Argentines believe that their government is committed to reform by

such actions as balancing the deficit, they will be more willing to hold the domestic
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currency.  Argentines closely monitor their government’s commitment to fiscal reform.

The government deficit is calculated by subtracting a period’s expenses from its revenues

in the government sector.  Argentina has a history of tax evasion and excessive public

spending due to military spending and expensive support of state-owned enterprises.  As

a result, during the past seventy years the Argentine government has frequently run

severe deficits.  In addition, excessive printing of the Argentine currency has been

employed by the government in order to fund their expenditures.  This has contributed to

Argentina’s chronic high inflation.   Argentines may look to this statistic as an indicator

of their government’s commitment to fiscal reform and as a predictor for the possibility

of future periods of inflation and eventually devaluations.

If Argentines have confidence in the government’s commitment to fiscal reforms

such as balancing the deficit, then citizens will be more willing to hold pesos.  Therefore,

the coefficient, B4, should be negative, forming an inverse relationship.

Balance of Payments (DBPt·BPt)

The final variable, DBPt, is a dummy dependent variable for the balance of

payments.  This is equal to one when the balance of payments improves from the

previous period and equal to zero when the balance of payments deteriorates from the

previous period.  The balance of payments is an accounting calculation of a country’s

international transactions for a particular time period, in this case a month.  This variable,

DBPt, is determined by subtracting the previous period’s balance of payments from the

current period’s balance of payments in order to establish whether the balance of

payments improved or deteriorated.  The balance of payments variable is lagged one

period due to reporting timing, which is at the end of each  month. This variable serves

the purpose of representing increased economic efficiency as well as pressure on foreign

reserves.

Gross Domestic Product (GDP) information shows the effects of the social and

political upheavals during the last forty years on the Argentine economy.  Between 1961

and 1970, the economy grew at a rate of 4.1 percent; however, this rate decreased to an

average annual rate of 2.9 percent until 1975.  Again, from 1976 to 1980, the growth rate

fell to 0.9 percent, and from 1981 to 1984, the GDP actually declined at a rate of 1.6
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percent annually.  This decrease in growth continued until 1990 at a rate of 0.3 percent.5

This poor economic situation may be attributed in part to the political unrest as well as

the inefficient and corrupt bureaucratic government, which precluded Argentina from

competing effectively internationally and efficiently expanding the economy beyond

agriculture.  The government in control from the 1930’s to 1989 may be described as:

 A complex web of agencies, boards, superintendencies, public

autonomous entities, state-owned corporations and a myriad of other legal

structures…devised to permit the government, its officers and its partners

to run the whole of the economy of Argentina.2

 President Menem inherited this centralized, bureaucratic model with intractable high

levels of inflation and interest rates in 1989.  At this time the persistent inefficiencies and

deteriorating infrastructure caused the public sector to incur serious debts leaving no

capital for investments.

President Menem introduced a comprehensive privatization program that passed

as statutory law 23,696 in September of 1989.  This plan allowed for private capital

investment in formerly state-owned businesses.  President Menem also enacted a foreign

investment law in 1993 allowing foreign investors to invest in Argentina without

approval and under the same conditions as domestic investors.  In addition, the formation

of Mercosur, a customs union involving Argentina, Brazil, Paraguay and Uruguay,

helped to increase foreign relations and trade, boosting Argentina’s economy.  These

much needed changes have helped to eliminate the chronic inefficiencies of the previous

bureaucratic reign.  The results have been a reduction in Argentina’s trade deficit and an

increase in the annual average rate of GDP growth to 5.7 percent between 1990 and 1994.

The accomplishments made by President Menem in the early nineties are evident in the

growth of two central Argentine exports, wheat and oil.  The vast improvements due to

Menem’s decentralization plan have caused these two sectors in particular to bring

revenue and investment into Argentina as well as reduce the trade deficit.  

The DBPt·BPt dummy variable should, therefore, have a negative relationship

with the dollarization ratio.  If the balance of payments improves, then citizens should be

                                                                
5 Calvert, P. A., “Argentina, ”South America, Central America and the Caribbean, 1998 ed.
2 Duggan, Juan and Moreno, Horacio, “Argentina”, International Financial Law Review. April 1994.
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more confident in the stability and improved efficiency of their government and

economy.  A healthy balance of payments indicates that an economy is competitive

internationally with presence in several markets.  A strong balance of payments for

Argentina shows the improved efficiencies achieved through privatization and

deregulation that has allowed Argentina to compete beyond its borders. Therefore,

Argentines should be willing to hold more domestic currency, causing the dollarization

ratio to decrease.

Another component represented by the variable DBPt·BPt is the status of foreign

reserves.   When the balance of payments worsens, the government is selling dollars and

decreasing its dollar reserves.  Therefore, the demand for dollars will increase.  With a

currency board, a large balance of payments deficit will induce a contraction of the

money supply, which will raise interest rates.  Foreigners will buy Argentine debt in an

effort to take advantage of the higher rates of return.  This will increase dollar reserves

and reduce the deficit.  Nevertheless, citizens may fear that the government will abandon

the currency board and devalue the peso when faced with a large balance of payments

deficit, rather than accept the very high interest rates that may accompany a monetary

contraction.  Argentines protect themselves from a potential devaluation by holding more

dollars.  Therefore, if the balance of payments improves, the reserves will not reach

concerning levels and the Argentines will be less likely to fear possible devaluations.  As

a result they should be more inclined to hold their domestic currency, forming a negative

relationship with the dollarization ratio. A graph of the Argentine balance of payments

for the time span tested by this paper’s equation may be viewed on the following page.
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Data

I performed the majority of my data research and investigations in the library of

the Central Bank in Buenos Aires, Argentina.   Due to the lack of consistent data for

dollar deposits made in Argentina, my data set is limited to monthly data from January

1991 until December 2000.  Due to the consistency and frequency of the data during this

time span, the data consists of 120 entries. Unfortunately, this covers a time span in

which the inflation variable is very stable and fluctuates mildly between positive and

negative one percent.  It is possible that the regression results would be enhanced if

consistent data from the 1980s were available, as this was a time of much fluctuation and

movement in the inflation rate, the government deficit, the balance of payments and the

interest rates. The currency stabilization program in January 1991, the Convertibility

Plan, allowed the government to implement a fixed exchange rate regime through a

Currency Board in April 1991.  This has curbed inflation to its current stable and

controlled level. In addition, the government deficit and interest rates have also

experienced more stability since 1991.  The following paragraphs will outline the sources

and calculations for the variables used in this paper.  All data was gathered on a monthly

basis and is published at the end of the month.
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The dollarization dependent variable was tested using two different calculations.

One set of regressions, Model I, was performed using dollar deposits over money supply.

Dollar deposits are published monthly by the Central Bank of Argentina in the Carta

Economica.  The data is quoted in millions of U$S.  More recent data for this variable

was found on the web page of the Central Bank of Argentina.   The money supply data

was obtained from International Financial Statistics Yearbook.  This source defines

money as including transferable deposits and currency outside deposit money banks. This

data is also quoted in monthly series; however, in Argentine currency.  The peso

exchange rate, from the end of each month, was used in order to convert all data to US

dollar denominations.  The other calculation for the dependent variable, applied in Model

II, defined the dollarization ratio as dollar deposits over peso deposits.  Like the dollar

deposits, peso deposits are published monthly by the Central Bank of Argentina in the

Carta Economica.  The data is quoted in millions of U$S.  More recent data for this

variable was found on the web page of the Central Bank of Argentina.

The consumer price inflation variable was calculated by subtracting the previous

period’s consumer price from the current period’s and then dividing by the previous

period’s.  The same was performed for the United States’ consumer price data in order to

obtain consumer price inflation.  The inflation spread was calculated by subtracting the

US consumer price inflation rate from the Argentine consumer price inflation rate.  This

data was published monthly as well. Data from the early nineties was obtained from the

Central Bank of Argentina.  More resent data was obtained from the International

Financial Statistics Yearbook and the Argentina’s Central Bank’s web page.  The

Hysteresis variable was calculated using the consumer price inflation data and the

calculated inflation spread variable.

An interest rate spread was included in Model II and also used to capture

hysteresis.  This variable includes the Argentine money market rate and the US Treasury

rate.  The spread is calculated by subtracting the Argentine money market rate from the

US Treasury rate.  This data is published monthly in the International Financial Statistics

Yearbook.

The Argentine government deficit was obtained from the Central Bank in

Argentina and from the International Financial Statistics Yearbook.  It is published at the
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end of each month in millions of US dollars. The last variable, the balance of payments,

is also published at the end of each month and quoted in millions of US dollars.  This

data was collected predominantly from the Central Bank in Argentina and Carta

Economica.  Argentina’s Central Bank’s web page provided the more recent balance of

payments data.

Estimated Model Specification

In specifying models to explain the dollarization ratio, several different variations

were developed and estimated.  The initial models included a deposit interest rate

variable, an inflation variable, a hysteresis variable, a balance of payments variable and a

government deficit variable. Variations included applying different definitions to the

dollarization variable and experimenting with lagged values for the balance of payments

and the government deficit to align the data with reporting dates.  In addition, koyck

distributive lag models were also applied in order to capture hysteresis.  After

experimenting with the varying interpretations, I have concluded that the following two

models present the puzzling and interesting results found throughout my research.  The

following two sections present two models.  The first section will describe the signs and

significance of the variables, specification errors and corrections for Model I.  The

second section will do the same for Model II.  A brief description of the two models

presented in Section One and Section Two may be seen below:

Section One, Model I:

Model I presents the dollarization ratio as dollar deposits divided by money,

which is defined as transferable deposits and currency outside money banks. The

independent variables consist of an inflation spread variable, which is calculated by

subtracting US inflation from Argentine inflation.  The lagged government deficit

variable and the lagged balance of payments variable together with the inflation spread

variable comprise the core of the four regressions.  These variables are included in all

four of the regressions and are the only independent variables for Regression one.  In the

remaining three regressions, the hysteresis variable is included and takes on varying

definitions.  The three definitions of the hysteresis variable for Regressions two, three
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and four is included in order to capture varying intervals of inflation in the past.  The

specified model with predicted signs as well as variable description may be viewed

below.

$/M t = B0 +  B1 · Πt  +  Β2 · DGDt · GDt  +  B 3 · DBPt · BPt + B4 · [ Dt · ( Π t - Π t*)]  +  Et

             
(+)                       ( -)           (-)                                    (-)

$/Mt = Dollar deposits divided by Money (transferable deposits and currency outside

 money banks)

Πt =  Argentine Consumer Price Inflation minus US Consumer Price Inflation

DGDt  · Dt  = Lagged dummy government deficit variable where DGDt  = 1 if the

government’s deficit spending improved from the previous period.  Otherwise,

DGDt  = 0.                 

DBPt  · BPt = Lagged dummy balance of payments variable where DBPt  = 1 if the balance

of payments improves from the previous period, DBPt = 0 otherwise.

 D1 · ( Πt - Πt*) = Inflation Hysteresis variable in which Πt* takes on different values:

In Regression 1,  Inflation Hysteresis is not included.

In Regression 2,   Πt* = Πt-1

 In Regression 3,  Πt* = Πt-6

In Regression 4,  Πt* = Πt-12

D1 = 1 for (Πt  - Πt*) </= 0 and  D1 = 0 for (Πt  - Πt*) > 0

Section Two, Model II:

Due to the poor results of Model I, I developed  Model II, in which the interest

rate spread variable and the interest rate spread hysteresis variable replace the inflation

spread variables of Model I.  The interest rate spread was included because the variable

potentially became more important to portfolio decisions due to the stability of the

inflation rate. Model II presents the dollarizaiton ratio in the form of dollar deposits

divided by peso deposits.  Instead of the inflation spread, Model II includes an interest

rate spread as one of the independent variables.  The interest rate spread is calculated by

subtracting the Argentine money market rate from the US Treasury rate.  As in Model I,

Model II also includes the independent variables: the lagged government deficit variable
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and the lagged balance of payments variable.  These three variables comprise Regression

one and are present in the remaining three regressions.  The hysteresis element, which is

captured by the variable denoted as, [D1 · ( Rt   - Rt*)], is the same structure as in Model I;

however, the interest rate spread replaces the inflation spread.  The hysteresis element is

included in Regression two, three and four with varying definitions for Rt* as seen below.

 $/Pesos t = B0 +  B 1 · Rt  + B2 · DGDt · GDt  +  B3 · DBPt · BPt  + B4 · [ D1 · ( Rt  - Rt*)]  + Et

   (+)                    (-)                    (-)                         (-)

$/Pesost = Dollar deposits divided by Peso deposits in Argentina

Rt = Interest Rate Spread: US Treasury Rate minus Argentine Money Market Rate

The variables DGDt  · Dt  and DBPt  · BPt remain the same as in Model I.

D1 · ( Rt   - Rt*) = Interest Rate Hysteresis variable in which Rt* takes on different values:

In Regression 1, Interest Rate Hysteresis is not included.

In Regression 2,   Rt* = Rt-1

 In Regression 3,  Rt* = Rt-6

In Regression 4,  Rt* = Rt-12

D1 = 1 for (Rt  - Rt*) </= 0 and  D1 = 0 for (Rt  - Rt*) > 0

Section One

Model I:

The estimated regressions for Model I may be viewed below with the

corresponding standard deviations in parentheses below each coefficient estimate.  More

detailed information for each regression may be found in the appendix in the section

entitled Model I.

$/M t  = B 0 +  B1 · Π t  +  Β2 · DGDt · GDt  +  B3 · DBPt · BPt + B4 · [Dt · ( Π t - Π t*)]  +  Et

Regression 1: $/Mt   = 1.66 - 0.0628 Πt  - 0.000267 DGDt  · GDt + 0.000092 DBPt  · BPt

(.047)       (.01658)    (.0002)      (.0002)

Regression 2: $/Mt = 1.67 - 0.0586 Πt  -0.000270 DGDt · GDt + 0.000107 DBPt · BP t   
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         (.049)              (.018)                   (.0002)  (.0002)

+  0.0228 [Dt · ( Πt - Πt*)]
(.032)

Regression 3:  $/Mt = 1.70 - 0.0590 Πt  - 0.000255 DGDt · GDt + 0.000186 DBPt · BP t

(.048)            (.016)     (.0002)       (.0002)

+  0.0518 [Dt · ( Πt - Πt*)]

           (.0177)

Regression 4: $/Mt = 1.67 - 0.0445 Πt  - 0.000269 DGDt · GDt + 0.000133 DBPt · BP t

         (.048) (.022)                   (.0002)                       (.0002)

+  0.00753 [Dt · ( Πt - Πt*)]

 (.0058)

Signs and Significance

The four regressions run for Model I may be viewed in the appendix.  The four

regressions maintain consistent signs for the coefficients in all four regressions.  The

inflation spread variable carries an unexpected negative sign in all four models, while the

inflation hysteresis variable carries an unexpected positive sign.  In addition, the lagged

balance of payments dummy variable resulted in an unpredicted positive sign in all four

regressions.  The lagged government deficit dummy variable resulted in a negative sign,

which the theory predicted.  However, the coefficient for this variable passes the T-test

for significance only at the 10% level.  The T-statistic for the lagged government deficit

dummy variable is –1.53.  The null and alternative hypotheses tested are: H0: B4 = 0; Ha >

0.  The decision rule is: if the absolute value of the T-value for B4 is greater than T-

critical and the T-value is negative, then B4 is significant at a certain level.  The T-critical

for a 5%, one-sided test with 120 degrees of freedom is 1.645.  The T-values calculated

for B4, the coefficient of the lagged government deficit dummy variable, all range

between –1.51 and –1.55.  The coefficient, therefore, does not pass the 5% level test of

significance.

The results of this regression are very puzzling.  There are several possibilities

and explanations that might illuminate the unexpected results.  One suggestion is the

presence of a specification error.  The Ramsey Reset Test determines the likelihood of an
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omitted variable or the presence of some other specification error.  The Ramsey Reset

test involves running a regression with the addition of the dependent variable from the

original equation raised to the second, third and fourth powers.  The four regressions run

using the Ramsey Reset test may be found in the appendix.  The hypothesis examines

whether the coefficients of the new variables, the dependent variable raised to the third,

fourth and fifth powers, are equal to zero: H0 = B3 = B4 = B5 = 0; Ha : otherwise.  With 3

in the numerator and 113 in the denominator, the corresponding critical F-value for a 5%

level of significance is approximately 2.68.   Since, the F-statistics for all four of the

Ramsey Reset test regressions are significantly above the F-critical of 2.68, the null

hypothesis is rejected that the coefficients of the additional variables are together equal to

zero.  Therefore, the presence of specification errors is conclusive.

Violations: Multicollinearity

Multicollinearity, or a linear functional relationship between two or more

independent variables, will increase the variances and standard errors of the coefficient

estimates.  As a result, the T-scores of the coefficients may not be regarded as accurate.

Multicollinearity may be detected a number of ways.  One method involves ensuring that

the simple correlation coefficient between any two variables is not significant. In order to

check for multicollinearity among the group of independent variable, the Variance

Inflation Factors for each variable was tested. Variance Inflation Factors greater than five

are considered to be significant evidence of multicollinearity between the independent

variables.  None of independent variables in all four of the regressions indicated Variance

Inflation Factors greater than 1.8.  Therefore, there is little evidence to suggest

multicollinearity is a major problem for the accuracy of this regression.

Heteroskedasticity

This violation is more likely to occur in cross-sectional than in time series data.  It

is unlikely that this particular violation would be a concern because there is no large

disparity between the size of observations.
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Serial Correlation

Serial correlation is a violation of Classical Assumption IV that states that the

observations of the error term are not correlated with each other.  This is usually present

in time-series data.  Serial correlation causes ordinary least squares to underestimate the

standard errors of the coefficients and therefore overestimate the T-scores and F-scores.

To test for the presence of serial correlation, the Durbin Watson d Test was used with the

null and alternative hypotheses: H0: p = 0 (no positive serial correlation); Ha: p > 0

(positive serial correlation).  The decision rule is: if d < dL: Reject H0; If d > du: Do not

reject H0; if dL < d < du: Inconclusive.  For a sample size of 120 and with a K equal to

three in regression one and four in the other three regressions, the dL- critical is

approximately equal to 1.60, the du-critical is approximately equal to 1.73.  The Durbin

Watson statistic ranges between 0.12 and 0.20 for the four regressions.  Because the

Durbin Watson statistics for the four regressions are all below the critical lower limit of

the d statistic of 1.6, the null hypothesis of no serial correlation is rejected.

In order to correct for the serial correlation, general least squares is applied to the

four regressions. The resulting equations for general least squares are as follows where p

= 0.92.

Where: Dt* = Dt – p · Dt-1

Xt* = Xt – p · Xt-1

B0* = B0 – p · B0

$/M t = B0 +  B1 · Πt  +  Β2 · DGDt · GDt  +  B 3 · DBPt · BPt + B4 · [Dt · ( Π t - Πt*)]  +  Et

Regression 1: $/Mt* = 0.145 - 0.00162 Πt* - 0.000033 DGDt · GDt*

    (.009)         (.004)         (.00003)

+ 0.000040 DBPt · BPt*

         (.00003)

Regression 2: $/Mt* = 0.144 - 0.00030 Πt* - 0.000033 DGDt · GDt*  + 0.000040 DBP t · BP t

 
(.009)            (.004)           (.00003)                   (.00003)

-  0.00457  [Dt · ( Πt - Πt*)]*

          (.0055)
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Regression 3: $/Mt* = 0.145 - 0.00200 Πt* -0.000034 DGDt · GDt* + 0.000043 DBP t · BP t*
(.009)                (.004)       (.00003)         (.00003)

 + 0.00182 [Dt · ( Πt - Πt*)]*

                 (.0038)

Regression 4: $/Mt* = 0.145 + 0.0006 Πt* - 0.00003 DGDt · GDt* + 0.000038 DBPt · BPt*

 (.009)               (.004)                      (.00003)          (.00003)

- 0.00143 [Dt · ( Πt - Πt*)]*

       (.0011)

The General Least Squares equations give varying results.  In Regression 4, the

inflation spread variable and the inflation hysteresis variable carry the predicted signs,

unlike the original equation. However, upon testing the T-values of the two variables for

significance, the inflation spread and the hysteresis III variable are deemed insignificant.

The balance of payments variable remains positive in all four general least squares

equations allowing us to conclude that for this time period, the variable is irrelevant to the

dollar deposits over money supply dependent variable

The Ramsey Reset Test provided evidence of a specification error, which could

be caused by impure serial correlation.  With impure serial correlation caused by an

omitted variable, general least squares can help reduce the bias.  However, if the impure

correlation is due to an irrelevant variable or to a form mispecification, ordinary least

squares is a better method than general least squares.

Conclusions

The disappointing results of the regressions for Model I may be due to a variety of

factors.  During the time span of the data, January 1991 until December 2000, the

Argentine consumer price inflation is very stable and fluctuates only mildly between

positive and negative one percent.  The lack of movement in this key variable is a likely

cause of the poor results.  Much of the recent literature on this topic documents the

dollarization process in Argentina during the 1980s when inflation was very volatile and

therefore affected the process much more significantly.  Due to a lack of consistent data

for my variables during the 1980s as well as a desire to investigate a more recent time

period for dollarization in Argentina, my data set is limited to a time of relative stability.



41

An omitted variable also may have contributed to the poor results.  In Model I,

demand for dollars over money is determined by an inflation spread variable, government

deficit, balance of payments, and hysteresis variable.  However, Model I does not include

an income variable. Therefore, Model I assumes that the income elasticity demand for

dollar deposits over money is equal to one.  As income increases in Argentina, citizens

may switch to dollars even though inflation is decreasing.  If the income elasticity

demand for dollars is greater than the income elasticity demand for money, then

increasing income over the 1990s may be influencing the rate of dollarization.  Excluding

income growth from Model I may cause a bias in the coefficient estimates of the

independent variables.  This variable was excluded because it is not available in a

monthly series.

Section Two

Model II:

Section Two presents the second model developed, Model II.  This model was

developed after Model I resulted in unexpected estimations.  The equation for Model II

and a description of the variables included may be viewed below.

 $/Pesos t  = B0 +  B 1 · Rt  +  B 2 · DGDt · GDt  +  B 3 · DBPt · BPt +  B 4 · [ Dt · ( Rt  - Rt*)]  + Et

     (+)                       (+)                      (-)                           (-)

$/Pesost = Dollar deposits divided by Peso deposits in Argentina

Rt = Interest Rate Spread: US Treasury Rate minus Argentine Money Market Rate

Dt · ( Rt   - Rt*) = Interest Rate Hysteresis variable in which Rt* takes on different values:

In Regression 1, Interest Rate Hysteresis is not included.

In Regression 2,   Rt* = Rt-1

 In Regression 3,  Rt* = Rt-6

In Regression 4,  Rt* = Rt-12

Dt = 1 for (Rt  - Rt*) </= 0 and  Dt = 0 for (Rt  - Rt*) > 0

The variables DGDt  · Dt  and DBPt  · BPt remain the same as in Model I.
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Four regressions were run for Model II with varying definitions for the hysteresis

variable as seen above. The estimated regressions for Model II may be viewed below

with the corresponding standard deviations in parentheses below each coefficient

estimate.  More detailed information for each regression may be found in the appendix in

the section entitled Model II.

Regression 1:   $/Pesost = 1.13 + 0.00261 Rt - 0.000235 DGDt  · GDt

       (.028)           (.00079)                   (.0001)

+  0.000178 DBPt  · BPt

                    (.0001)

Regression 2:  $/Pesost = 1.13 + 0.00258 Rt -0.000235 DGDt  · GDt + 0.0002 DBPt  · BPt

     (.0278)                (.001)               (.0001)         (.0001)

+ 0.0002 [Dt · ( Rt   - Rt*)]

      (.0037)

Regression 3:  $/Pesost = 1.13 + 0.00273 Rt  - 0.00023 DGDt  · GDt  + 0.0002 DBPt  · BPt

        
(.029)               (.00085)                (.0001)               (.0001)

 - 0.0029 [Dt · ( Rt  - Rt*)]

               (.0079)

Regression 4: $/Pesost = 1.13 + 0.00261 Rt - 0.000235 DGDt  · GDt + 0.000178 DBPt  · BPt

     (.029)                (.001)           (.0001)   (.0001)

- 0.0004 [Dt · ( Rt  - Rt*)]

           (.012)

Signs and Significance

The interest rate spread, calculated as the US Treasury rate minus the Argentine

money market rate, has an estimated positive coefficient as predicted by the theory.  As

the spread between the two rates increases, the dollar becomes more attractive so the

dollarization ratio should increase, forming a positive relationship. Using the T-test for

significance the hypotheses are: H0: B1 = 0, HA: B1 > 0.  The T-statistic for the interest

rate spread variable ranges between 2.56 and 3.33 for the four regressions.  The T-critical

value for a one-sided, five percent level of significance is 1.658.  Therefore, the absolute
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value of the T-statistic is greater than 1.658, permitting the rejection of the null

hypothesis.

In regression three and four, the hysteresis variable carries the predicted negative

sign.  In Regression two, the sign of the hysteresis variable is positive which counters the

theory provided earlier.  The hysteresis variable is calculated by subtracting the defined

past period’s interest rate spread from the current period’s interest rate spread.  The

dummy variable is calculated in accordance with the following conditions: D1 = 1 when

the change in the interest rate spreads is less than 0; and D1 = 0 when the change in the

interest rate spreads is greater than or equal to 0.   The theory in the previous sections of

this paper predicts that the coefficient of the hysteresis variable should be the negative

equivalent of the coefficient of the interest rate spread variable.  The F-test is applied in

order to test this hypothesis for regressions three and four.  In order to perform the F-test,

a restricted regression is run for regressions three and four, in which B1 = -B4.  The

simplified equation may be viewed below.

$/Pesost  = B0 + B1· {Rt - [ Dt · ( Rt  - Rt*)]} + B2 · DGDt · GDt + B3 · DBPt · BPt + ERt

 The error term for the original unrestricted regression and the error term for the restricted

regression are evaluated with the F-test in the following equation under the hypothesis

that H0: B1 + B4 = 0 (or B1 = -B4), HA: H0 is not true.

Fstatistic = { ( ?  e R
2 - ?  e F

2 )/ j } /  {  ?  e F
2 / (n – k) }

The F-statistics, calculated for regressions three and four, are approximately .00075 while

the F-critical for both of the regressions is 6.85. Therefore, because the F-statistic is less

than the F-critical, the null hypothesis is not rejected.  Regression three and four show

that an element of irreversibility is present and that Argentine citizens remember past

high interest rates for the dollar in the current period for portfolio decisions.

The lagged balance of payments variable resulted in an unexpected positive sign

in all four regressions.  The theory behind this variable intends to capture the Argentine

citizens’ lack of confidence in governmental commitment to reform.  However, in both

Model I and Model II, the balance of payments variable resulted in a positive sign when

the theory predicted a negative sign.  This variable has not been included in recent
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literature regarding currency substitution and it is very possible that this variable does not

indicate citizen confidence in the manner predicted.

The lagged government deficit variable resulted in a negative estimation for the

coefficient in all four regressions, which concurs with the theory.  Also intended to

capture the confidence of citizens, as the deficit increases, Argentines should loose faith

in their government’s commitment to reforms.  A lack of fiscal responsibility may lead to

possible devaluations due to inflationary pressures. To test the significance of the lagged

government deficit variable, the T-test is applied.  Using the T-test for significance the

hypotheses are: H0: B1 = 0, HA: B1 > 0.  The T-statistic for the lagged government deficit

variable ranges between –2.35 and –2.37 for the four regressions.  The T-critical value

for a one-sided, five percent level of significance is 1.658.  Therefore, the absolute value

of the T-statistic is greater than 1.658, permitting the rejection of the null hypothesis.

The results of Model II correspond to the theory presented in the first part of the

paper.  All of the signs are as predicted, except for the balance of payments variable.  The

use of the Ramsey Reset Test will determine the likelihood of an omitted variable or the

presence of some other specification error.  The Ramsey Reset test involves running a

regression with the addition of the dependent variable from the original equation raised to

the second, third and fourth powers.  The four regressions run using the Ramsey Reset

test may be found in the appendix under the section entitled Model II. The hypothesis test

examines whether the coefficients of the new variables, the dependent variable raised to

the third, fourth and fifth powers, are equal to zero: H0 = B3 = B4 = B5 = 0; Ha : otherwise.

With 3 in the numerator and 113 in the denominator, the corresponding critical F-value

for a 5% level of significance is approximately 2.68.   Since, the F-statistics for all four of

the Ramsey Reset test regressions are significantly above the F-critical of 2.68, the null

hypothesis is rejected that the coefficients of the additional variables are together equal to

zero.  Therefore, the Ramsey Reset test provides evidence of the presence of specification

errors.

Violations: Multicollinearity

The potential presence of Multicollinearity, or a linear functional relationship

between two or more independent variables, will increase the variances and standard
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errors of the coefficient estimates.  As a result, the T-scores of the coefficients may not be

regarded as accurate. One method of detecting multicollinearity involves ensuring that

the simple correlation coefficient between any two variables is not significant.  In order

to check for multicollinearity among the group of independent variables, the Variance

Inflation Factors for each variable was tested. Variance Inflation Factors greater than five

are considered to be significant evidence of multicollinearity between the independent

variables.  None of independent variables in all four of the regressions indicated Variance

Inflation Factors greater than 1.7.  Therefore, there is little evidence to suggest that

multicollinearity is a major problem for the accuracy of this regression.

Serial Correlation

Serial correlation is a violation of Classical Assumption IV that states that the

observations of the error term are not correlated with each other. Serial correlation causes

ordinary least squares to underestimate the standard errors of the coefficients and

therefore overestimate the T-scores and F-scores.  To test for the presence of serial

correlation, the Durbin Watson d Test was used with the null and alternative hypotheses:

H0: p = 0 (no positive serial correlation); Ha: p > 0 (positive serial correlation).  The

decision rule is: if d < dL: Reject H0; If d > du: Do not reject H0; if dL < d < du:

Inconclusive.  For a sample size of 120 and with a K equal to three in regression one and

four in the other three regressions, the dL- critical is approximately equal to 1.60, the du-

critical is approximately equal to 1.73.  The calculated Durbin Watson statistic is 0.20 for

the four regressions.  Because the Durbin Watson statistics for the four regressions are all

below the critical lower limit of the d statistic of 1.6, the null hypothesis of no serial

correlation is rejected.

In order to correct for serial correlation, the General Least Squares procedure used

for Model I will be applied to Model II. The resulting equations for general least squares

are as follows where p = 0.90:

Where: Dt* = Dt – p · Dt-1

Xt* = Xt – p · Xt-1

B0* = B0 – p · B0

$/Pesos t  = B 0 +  B1 · Rt  +  B2 · DGDt · GDt  +  B3 · DBPt · BPt +  B4 · [ Dt · ( Rt  - Rt*)]  + E t
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Regression 1:   $/Pesost * = 0.121 - 0.000666 Rt *  -0.000014 DGDt  · GDt *

          (.0056)        (.0004)        (.00002)

+  0.000002 DBPt  · BPt *
                                (.00002)

Regression 2:   $/Pesost * =  0.121 -0.00065 Rt * - 0.000014 DGDt  · GDt *

           (.0056)          (.00039)       (.00002)

+  0.0000009 DBPt  · BPt * - 0.0009158 [ Dt · ( Rt   - Rt*)]*
(.00002)            (.00064)

 Regression 3:   $/Pesost * =  0.121 -0.000608 Rt * - 0.000014 DGDt  · GDt *
(.0056)         (.00039)         (.00002)

+  0.00000047 DBPt  · BPt * - 0.001735 [ Dt · ( Rt   - Rt*)]*
(.00002)      (.0015)

Regression 4: $/Pesost * = 0.12 - 0.000587 Rt * - 0.00001263 DGDt  · GDt *

         (.0056) (.00039)          (.000016)

+  0.00000248 DBPt  · BPt *  - 0.003158 [ Dt · ( Rt   - Rt*)]*
(.00002)         (.00264)

The general least squares regressions provide interesting results. The T-statistics are all

lowered in the general least squares regressions to the point where none of the estimated

coefficients are significant. The coefficient estimations for the interest rate spread

variable are surprisingly all negative. The hysteresis variable represented by, [Dt · ( Rt   -

Rt*)]*, carries the predicted negative estimation throughout all four of the general least

squares regressions; however, the T-score is too low to be significant.

The lagged dummy government deficit variable retained its predicted negative

sign in all four of the general least squares regressions; however, the T-score associated

with this variable is reduced in the general least squares regressions and is not significant

at the five percent level.  The lagged balance of payments variable retained a positive

sign with very low T-scores proving its insignificance to the dollar/peso dependent

variable as well.
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Conclusions

Model II resulted in more promising results as the interest rate spread, the

hysteresis variable and the lagged government deficit variable all resulted in estimates,

which reflect the theory presented in the first section of the paper.  However, with the

correction of serial correlation using general least squares, the estimated coefficients’

significance declined.  General least squares, however, is not the optimal estimator if the

problem is due to an irrelevant variable or to a form mispecification.  In this case, it is

better to use ordinary least squares.  Similar to Model I, an omitted variable could bias

the regression estimates of Model II.  For example, Model II assumes that the income

elasticity demand for dollar deposits and peso deposits is equal to one.  This would imply

that as income increases, citizens do not prefer either pesos or dollars.  Due to a lack of

monthly income data, the variable was not included.  A graph showing Argentina’s gross

domestic product may be viewed on the following page.  It is possible that Model II’s

assumption has caused a bias in the estimated coefficients.  Even though the estimations

for the four regressions in Model II were not all significant, they do present relationships

that may be explained by economic theory.
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Conclusions

For the past twenty years, Argentina has been the subject of many studies that

attempt to understand the process of currency substitution.  Recently, political leaders in

Argentina have entertained the possibility of officially adopting the US dollar.  The

opposition emphasizes the negative effects of official dollarization such as the loss of

monetary policy, seigniorage, and the preservation of nationalism that is associated with a

domestic currency.  However, supporters stress the importance of currency stability,

which remains a fear for many as high inflation has plagued much of Argentina’s

economic history.  Whether or not the Argentine government officially adopts the dollar

as Argentina’s national currency, the process of dollarization began many years ago and

has infiltrated the economy.  Due to the pervasive acceptance of the US dollar, it is

possible that regardless of government opinion, the dollarization process may continue on

its own.  Many Argentines currently hold a portfolio of real money balances of dollars

and pesos.  The proportion of each currency depends upon its opportunity cost.   Changes

in opportunity cost may include changes in relative interest rates, changes in transaction

costs or changes in inflation rates.  Fluctuations in these determinants cause adjustments

in real money balances across boarders assuming that individuals face the same

opportunity costs of holding money regardless of location.  Therefore, if interest rates

become higher for the dollar, Argentine citizens will find holding dollars more attractive

due to the added return.  If inflation of the peso accelerates, then Argentines should

increase the proportion of dollar holdings in their portfolio due to the increased

opportunity cost of pesos.  Finally, if the transaction cost of using dollars increases

relative to that of pesos, then the proportion of dollar holdings in the individual’s

portfolio should decrease.  These are some of the basic relationships in the process of

currency substitution.  In addition, these variables may have a lasting effect even during

times of domestic currency stability according to the theory of hysteresis.

In developing my first model to describe the dollarization process in the nineties

in Argentina, I attempted to incorporate some of the standard relationships described

above.  This instigated the inclusion of the inflation spread variable and the hysteresis

variable in Model I.  In an effort to add new elements to the standard model, I included
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the balance of payments variable and the government deficit variable in order to capture

the importance of citizen confidence in the sustainability of currency stability.  However,

this model resulted in unexpected relationships that countered economic theory.  As

discussed previously, a potentially significant cause of the unusual results was the lack of

movement in the inflation variable throughout the 1990s in Argentina.

The results from Model I led my investigations to include interest rates.  Due to

stability in the inflation rate, the movements in the real interest rate potentially became

more central in determining portfolio decisions.  Calculated as the US Treasury rate

minus the Argentine money market rate, the interest rate variable included in Model II,

resulted in more promising estimations.  The positive relationship between the interest

rate variable and the dollarization variable may not have been significant in all of the

regressions; however, the positive estimation did agree with the theory.  The more

favorable results of Model II indicate that further investigations may lead to more

significant results.  Model II also estimated the predicted relationship for the interest rate

spread hysteresis variable.  The relationship estimated by Model II implies that past high

interest rates for the dollar may have a lasting effect and, therefore, influence currency

substitution in the current period.

Several factors, which may have adversely affected the estimates of Model I and

Model II, were discussed previously.  These included problems with data throughout the

1990s and availability of certain variables, serial correlation, form errors and omitted

variables.  In addition, Model I and Model II assume that the income elasticity demand

for dollars and pesos is one.  This implies that as income increases, Argentines do not

prefer one currency to the other.  This variable was not tested because income data is not

available in a monthly series. This assumption of a unitary income elasticity of demand

for dollars and peso assets may not be valid and possibly caused a bias in the estimations

in Model I and Model II. Other variables that have not been included in either model are

legal and governmental changes with regard to currency holdings.  A brief overview of

such changes during the nineties includes the acceptance of current account deposits in

US dollars in 1992.  In 1993, checking accounts denominated in US dollars were

permitted for residents to use for domestic and international transactions.  Further

investigation may reveal that policy changes such as these affect the manner in which
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Argentines configure their portfolio of currency holdings.  The two adjustments

mentioned imply lowered transaction costs for dollars, because they facilitate the use of

dollars by widening its acceptance within the banking institutions.

The goal of this investigation was to test several relationships affecting

dollarization in Argentina during the 1990s.  Some of the standard relationships have

been tested in previous studies for Argentina extending into the early 1990s.  This paper

has shown that the determinants of dollarization as tested in Model I and Model II remain

inconclusive.  However, the models also demonstrate that certain relationships exist and

that there is a need for further investigation that will hopefully illuminate the significance

of these relationships.



51

Appendix

Model I

Model I: Regression 1
Regression Analysis

$/Mt = B0 +  B1 · Πt  +  Β2 · DGDt · GDt  +  B3 · DBPt · BPt +  Et

             
(+)                       ( -)           (-)

Regression 1 excludes the inflation rate spread hysteresis variable.
The regression equation is

$/Mt  = 1.66 - 0.0628 Πt - 0.000267 DGDt · GDt + 0.000092 DBPt · BPt

Predictor        Coef       StDev          T        P          VIF
Constant      1.66168      0.04745       35.02     0.000
Πt   -0.06278     0.01658       -3.79     0.000       1.0
DBPt · BPt    0.0000925   0.0001552      0.60     0.553       1.0
DGDt · GDt   -0.0002666   0.0001743     -1.53     0.129       1.0

S = 0.5039      R-Sq = 13.0%     R-Sq(adj) = 10.8%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         3      4.3807      1.4602      5.75    0.001
Residual Error   115     29.1958      0.2539
Total            118     33.5765

Source       DF      Seq SS
Inflatio      1      3.7094
BOP lag       1      0.0772
Deficit       1      0.5941

Unusual Observations
Obs       Πt       $/Mt     Fit      StDev Fit    Residual    St
Resid
  2       26.8     1.0180     -0.0221      0.4372      1.0402
4.15RX
  3       10.9     0.9974      1.0178      0.1801     -0.0204       -
0.04 X
 98       -0.3     2.3115      1.3656      0.2161      0.9459
2.08RX
103       -0.1     2.3978      1.4100      0.1788      0.9878
2.10RX
115        0.2     2.6228      1.4184      0.1739      1.2044
2.55RX
116       -0.2     2.7588      1.6928      0.0589      1.0660
2.13R
118       -0.4     2.8787      1.8136      0.2242      1.0650
2.36RX
119       -0.6     2.9049      1.9321      0.2364      0.9728
2.19RX
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R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Durbin-Watson statistic = 0.16

Model I: Regression 2
Regression Analysis

$/Mt = B0 +  B1 · Πt  +  Β2 · DGDt · GDt  +  B3 · DBPt · BPt + B4 · [ Dt · ( Πt - Πt*)]  +  Et

             
(+)                       ( -)           (-)                                    (-)

Regression 2 includes the inflation rate spread hysteresis variable
defined as  Πt* =  Πt-1

The regression equation is

$/Mt = 1.67 - 0.0586 Πt  - 0.000270 DGDt · GDt + 0.000107 DBPt · BPt
 + 0.0228 [Dt·( Πt - Πt*)]

Predictor        Coef       StDev          T        P          VIF
Constant        1.66920     0.04869       34.28    0.000
Πt    -0.05862     0.01760      -3.33     0.001       1.1
[Dt·( Πt-Πt*)]   0.02283     0.03183       0.72     0.475       1.2
DBPt · BPt       0.0001067   0.0001568      0.68    0.498       1.0
DGDt · GDt      -0.0002698   0.0001747     -1.54    0.125       1.0

S = 0.5049      R-Sq = 13.4%     R-Sq(adj) = 10.4%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         4      4.5118      1.1280      4.42    0.002
Residual Error   114     29.0647      0.2550
Total            118     33.5765

Source       DF      Seq SS
Πt  1      3.7094
[Dt·( Πt-Πt*)]      1      0.0928
DBPt · BPt   1      0.1016
DGDt · GDt  1      0.6080

Unusual Observations
Obs   Πt    $/Mt                           Fit       StDev Fit    Residual    St
Resid
  2       26.8     1.0180      0.0971      0.4686      0.9209
4.90RX
  3       10.9     0.9974      0.7119      0.4632      0.2855
1.42 X
 98       -0.3     2.3115      1.3548      0.2170      0.9567
2.10RX
103       -0.1     2.3978      1.4117      0.1792      0.9861
2.09R
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115        0.2     2.6228      1.4265      0.1746      1.1963
2.52R
116       -0.2     2.7588      1.6922      0.0590      1.0666
2.13R
118       -0.4     2.8787      1.8391      0.2275      1.0396
2.31RX
119       -0.6     2.9049      1.9546      0.2389      0.9504
2.14RX

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Durbin-Watson statistic = 0.14

Model I: Regression 3
Regression Analysis

$/Mt = B0 +  B1 · Πt  +  Β2 · DGDt · GDt  +  B3 · DBPt · BPt + B4 · [ Dt · ( Πt - Πt*)]  +  Et

             
(+)                       ( -)           (-)                                    (-)

Regression 3 includes the inflation rate spread hysteresis variable
defined as  Πt* =  Πt-6

The regression equation is

$/Mt  = 1.70 - 0.0590 Πt - 0.000255 DGDt · GDt + 0.000186 DBPt · BPt

 + 0.0518 [Dt·( Πt-Πt*)]

Predictor        Coef       StDev         T        P       VIF
Constant      1.70018     0.04781      35.56   0.000
Πt -0.05902     0.01611     -3.66        0.000   1.0
[Dt·( Πt-Πt*)]     0.05185     0.01772      2.93    0.004     1.1
DBPt · BPt 0.0001865   0.0001537    1.21    0.228     1.1
DGDt · GDt -0.0002546  0.0001689   -1.51    0.134     1.0

S = 0.4881      R-Sq = 19.1%     R-Sq(adj) = 16.3%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         4      6.4203      1.6051      6.74    0.000
Residual Error   114     27.1562      0.2382
Total            118     33.5765

Source       DF      Seq SS
Πt   1      3.7094
[Dt·( Πt-Πt*)]       1      1.8386
DBPt · BPt    1      0.3306
DGDt · GDt   1      0.5417

Unusual Observations
Obs   Πt   $/Mt    Fit       StDev Fit    Residual    St
Resid
  2       26.8     1.0180      0.1174      0.4262      0.9006
3.79RX
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  3       10.9     0.9974      0.9273      0.1772      0.0701
0.15 X
  8        1.0     0.9211      0.4056      0.4359      0.5155
2.35RX
 98       -0.3     2.3115      1.4068      0.2098      0.9047
2.05RX
103       -0.1     2.3978      1.4410      0.1736      0.9568
2.10RX
115        0.2     2.6228      1.4687      0.1693      1.1540
2.52R
116       -0.2     2.7588      1.7480      0.0601      1.0108
2.09R
118       -0.4     2.8787      1.9679      0.2235      0.9108
2.10RX
119       -0.6     2.9049      2.0910      0.2353      0.8140
1.90 X

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Durbin-Watson statistic = 0.20

Model I: Regression 4
Regression Analysis

$/Mt = B0 +  B1 · Πt  +  Β2 · DGDt · GDt  +  B3 · DBPt · BPt + B4 · [Dt · ( Πt - Πt*)]  +  Et

             
(+)                       ( -)           (-)                                    (-)

Regression 4 includes the inflation rate spread hysteresis variable
defined as  Πt* =  Πt-12

The regression equation is
$/Mt = 1.67 - 0.0445 Πt - 0.000269 DGDt · GDt + 0.000133 DBPt · BPt

+ 0.00753 [Dt·( Πt-Πt*)]

Predictor        Coef         StDev        T        P        VIF
Constant        1.67407      0.04826     34.69    0.000
Πt    -0.04452      0.02170     -2.05    0.043      1.8
[Dt·( Πt-Πt*)]   0.007525     0.005794     1.30    0.197      1.8
DBPt · BPt     0.0001334    0.0001579    0.84    0.400      1.1
DGDt · GDt      -0.0002688    0.0001738    -1.55    0.125     1.0

S = 0.5024      R-Sq = 14.3%     R-Sq(adj) = 11.3%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         4      4.8065      1.2016      4.76    0.001
Residual Error   114     28.7700      0.2524
Total            118     33.5765

Source          DF      Seq SS
Πt     1      3.7094
[Dt·( Πt-Πt*)]   1      0.3322
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DBPt · BPt     1      0.1608
DGDt · GDt     1      0.6041

Unusual Observations
Obs        Πt      $/Mt         Fit      StDev Fit    Residual    St
Resid
  1        7.1     1.0891      0.8929      0.3160      0.1963
0.50 X
  2       26.8     1.0180      0.2220      0.4747      0.7961
4.84RX
  3       10.9     0.9974      0.6160      0.3577      0.3814
1.08 X
 98       -0.3     2.3115      1.3662      0.2154      0.9453
2.08RX
103       -0.1     2.3978      1.4162      0.1784      0.9816
2.09RX
115        0.2     2.6228      1.4402      0.1742      1.1826
2.51R
116       -0.2     2.7588      1.7088      0.0600      1.0500
2.11R
118       -0.4     2.8787      1.8735      0.2282      1.0052
2.25RX
119       -0.6     2.9049      1.9903      0.2399      0.9147
2.07RX

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Durbin-Watson statistic = 0.12

Model I: Ramsey Reset Test, Regression 1
Regression Analysis

$/Mt  = B0 +  B1 · Πt  +  Β2 · DGDt · GDt  +  B3 · DBP t · BP t + B4 · $/Mt
 2 + B5 · $/Mt

 3 + B6 · $/Mt 
4

+ Et

Regression 1 excludes the inflation rate spread hysteresis variable.
The regression equation is

$/Mt = 0.406 - 0.000010 Πt + 0.000001 DGDt·GDt- 0.000004 DBPt·BP
+ 0.877 $/Mt 2   - 0.326 $/Mt

 3 + 0.0435 $/Mt 4

Predictor        Coef       StDev          T        P       VIF
Constant     0.405632    0.003006       134.94    0.000
Πt -0.0000100   0.0001205      -0.08     0.934       1.2
DBPt·BP -0.00000431  0.00000126     -3.43     0.001       1.5
DGDt·GDt  0.00000106  0.00000118      0.90     0.371       1.0
$/Mt 2        0.876586     0.006188      141.66    0.000    1509.4
$/Mt 3        -0.325712    0.004567      -71.32    0.000    7072.5
$/Mt 4        0.0435453    0.0009112      47.79    0.000    2169.0

S = 0.003335    R-Sq = 100.0%    R-Sq(adj) = 100.0%

Analysis of Variance
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Source            DF          SS          MS         F        P
Regression         6     33.5753      5.5959 503110.40    0.000
Residual Error   112      0.0012      0.0000
Total            118     33.5765

Source       DF      Seq SS
Πt  1      3.7094
DBPt·BP  1      0.0772
DGDt·GDt  1      0.5941
$/Mt 2        1     28.5967
$/Mt 3        1      0.5725
$/Mt 4        1      0.0254

Unusual Observations
Obs   Πt   $/Mt          Fit      StDev Fit    Residual    St
Resid
  2       26.8    1.01805     1.01698     0.00301     0.00106
0.74 X
  4        5.4    0.86500     0.87305     0.00103    -0.00806       -
2.54R
  7        2.5    0.89289     0.90054     0.00082    -0.00764       -
2.36R
 12        0.5    0.86113     0.87163     0.00093    -0.01051       -
3.28R
 98       -0.3    2.31148     2.31094     0.00158     0.00053
0.18 X
115        0.2    2.62277     2.61987     0.00142     0.00290
0.96 X
118       -0.4    2.87868     2.88422     0.00192    -0.00555       -
2.03RX
119       -0.6    2.90494     2.91296     0.00207    -0.00802       -
3.06RX

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Durbin-Watson statistic = 0.68

Model I: Ramsey Reset Test, Regression 2
Regression Analysis

$/Mt  = B0 +  B1 · Πt  +  Β2 · DGDt · GDt  +  B3 · DBP t · BP t + B4 · [Dt · ( Πt - Πt*)]  + B5 · $/Mt
 2

+ B6 · $/Mt
 3 + B7 · $/Mt 

4  + Et

Regression 2 includes the inflation spread hysteresis variable defined
as
Πt*= Πt-1

The regression equation is
$/Mt   = 0.406 +0.000003 Πt + 0.000001 DGDt · GDt - 0.000004 DBPt · BPt
 + 0.000088 [Dt·( Πt-Πt*)] + 0.876 $/Mt

 2 - 0.325 $/Mt 3 + 0.0435 $/Mt
4

Predictor        Coef       StDev          T        P         VIF
Constant       0.405867    0.003070       132.19    0.000
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Πt    0.0000032   0.0001251       0.03     0.979     1.3
[Dt·( Πt-Πt*)]  0.0000883   0.0002140       0.41     0.681     1.2
DBPt · BPt   -0.00000423  0.00000127     -3.32     0.001     1.6
DGDt · GDt    0.00000103  0.00000119      0.87     0.386     1.1
$/Mt 2          0.876175    0.006290       139.29    0.000     1548.1
$/Mt 3          -0.325419    0.004639      -70.15    0.000     7242.7
$/Mt 4          0.0434885   0.0009249       47.02    0.000     2217.9

S = 0.003347    R-Sq = 100.0%    R-Sq(adj) = 100.0%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         7     33.5753      4.7965 428043.09    0.000
Residual Error   111      0.0012      0.0000
Total            118     33.5765

Source        DF      Seq SS
Πt  1      3.7094
[Dt·( Πt-Πt*)]      1      0.0928
DBPt · BPt  1      0.1016
DGDt · GDt     1      0.6080
$/Mt 2            1     28.4699
$/Mt 3            1      0.5688
$/Mt 4            1      0.0248

Unusual Observations
Obs   Πt    $/Mt Fit   StDev Fit    Residual    St Resid
  2       26.8    1.01805     1.01740     0.00318     0.00065
0.62 X
  3       10.9    0.99739     0.99454     0.00309     0.00285
2.23RX
  4        5.4    0.86500     0.87276     0.00126    -0.00776       -
2.50R
  7        2.5    0.89289     0.90061     0.00084    -0.00772       -
2.38R
 12        0.5    0.86113     0.87173     0.00096    -0.01060       -
3.31R
 98       -0.3    2.31148     2.31090     0.00159     0.00057
0.19 X
118       -0.4    2.87868     2.88426     0.00193    -0.00558       -
2.04RX
119       -0.6    2.90494     2.91298     0.00207    -0.00804       -
3.06RX

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Durbin-Watson statistic = 0.69

Model I: Ramsey Reset Test, Regression 3
Regression Analysis

$/Mt  = B0 +  B1 · Πt  +  Β2 · DGDt · GDt  +  B3 · DBP t · BP t + B4 · [Dt · ( Πt - Πt*)]  + B5 · $/Mt
 2

+ B6 · $/Mt
 3 + B7 · $/Mt 

4  + Et
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Regression 3 includes the inflation spread hysteresis variable defined
as
Πt*= Πt-6

The regression equation is
$/Mt = 0.407 -0.000026 Πt  +0.000001 DGDt·GDt - 0.000004 DBPt·BPt
 + 0.000174 [Dt·( Πt-Πt*)] + 0.874 $/Mt

 2 - 0.324 $/Mt 3 + 0.0432 $/Mt
4

Predictor        Coef       StDev          T        P        VIF
Constant     0.407398    0.003285     124.01    0.000
Πt -0.0000262   0.0001207    -0.22     0.829     1.2
[Dt·( Πt-Πt*)]      0.0001741   0.0001328     1.31     0.193     1.3
DBPt·BPt -0.00000389  0.00000129   -3.01     0.003     1.6
DGDt·GDt  0.00000097  0.00000118    0.82     0.412     1.1
$/Mt 2            0.873617    0.006571      132.96   0.000    1712.8
$/Mt 3          -0.323673    0.004811     -67.28    0.000    7898.0
$/Mt 4           0.0431622   0.0009542     45.24    0.000    2393.4

S = 0.003324    R-Sq = 100.0%    R-Sq(adj) = 100.0%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         7     33.5753      4.7965 434006.32    0.000
Residual Error   111      0.0012      0.0000
Total            118     33.5765

Source       DF      Seq SS
Πt 1      3.7094
[Dt·( Πt-Πt*)]     1      1.8386
DBPt·BPt 1      0.3306
DGDt·GDt 1      0.5417
$/Mt 2           1     26.5964
$/Mt 3           1      0.5359
$/Mt 4           1      0.0226

Unusual Observations
Obs   Πt   $/Mt   Fit StDev Fit    Residual    St
Resid
  2       26.8    1.01805     1.01698     0.00300     0.00107
0.74 X
  4        5.4    0.86500     0.87351     0.00108    -0.00851       -
2.71R
  7        2.5    0.89289     0.90027     0.00084    -0.00738       -
2.29R
  8        1.0    0.92107     0.92002     0.00301     0.00105
0.75 X
 12        0.5    0.86113     0.87188     0.00095    -0.01075       -
3.38R
 98       -0.3    2.31148     2.31096     0.00158     0.00051
0.18 X
118       -0.4    2.87868     2.88426     0.00191    -0.00559       -
2.05RX
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119       -0.6    2.90494     2.91300     0.00206    -0.00806       -
3.09RX

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Durbin-Watson statistic = 0.71

Model I: Ramsey Reset Test, Regression 4
Regression Analysis

$/Mt  = B0 +  B1 · Πt  +  Β2 · DGDt · GDt  +  B3 · DBP t · BP t + B4 · [Dt · ( Πt - Πt*)]  + B5 · $/Mt
 2

+ B6 · $/Mt
 3 + B7 · $/Mt 

4  + Et

Regression 4 includes the inflation spread hysteresis variable defined
as
Πt*= Πt-12

The regression equation is
$/Mt  = 0.405 - 0.000096 Πt + 0.000001 DGDt·GDt - 0.000005 DBPt·BPt

- 0.000040 [Dt·(Πt-Πt*)] + 0.878 $/Mt 2 - 0.327 $/Mt 3 + 0.0437 $/Mt
4

Predictor        Coef       StDev          T          P       VIF
Constant     0.404950     0.003081       131.44    0.000
Πt -0.0000963    0.0001478     -0.65     0.516     1.9
[Dt·(Πt-Πt*)]     -0.00003970   0.00003937     -1.01     0.315     1.9
DBPt·BPt      -0.00000459    0.00000129     -3.57    0.001     1.6
DGDt·GDt 0.00000112   0.00000118      0.95     0.344     1.1
$/Mt 2             0.877777     0.006299       139.34    0.000    1564.4
$/Mt 3            -0.326557     0.004643      -70.34     0.000    7310.3
$/Mt 4             0.0437082    0.0009254      47.23     0.000    2237.2

S = 0.003335    R-Sq = 100.0%    R-Sq(adj) = 100.0%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         7     33.5753      4.7965 431302.41    0.000
Residual Error   111      0.0012      0.0000
Total            118     33.5765

Source       DF      Seq SS
Πt  1      3.7094
[Dt·(Πt-Πt*)]       1      0.3322
DBPt·BPt  1      0.1608
DGDt·GDt  1      0.6041
$/Mt 2            1     28.1764
$/Mt 3            1      0.5676
$/Mt 4            1      0.0248

Unusual Observations
Obs   Πt   $/Mt             Fit      StDev Fit    Residual    St
Resid
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  1        7.1    1.08915     1.08550     0.00213     0.00365
1.42 X
  2       26.8    1.01805     1.01586     0.00320     0.00218
2.35RX
  3       10.9    0.99739     0.99780     0.00240    -0.00042       -
0.18 X
  4        5.4    0.86500     0.87245     0.00119    -0.00745       -
2.39R
  7        2.5    0.89289     0.90042     0.00083    -0.00753       -
2.33R
 12        0.5    0.86113     0.87151     0.00094    -0.01038       -
3.24R
 98       -0.3    2.31148     2.31096     0.00158     0.00051
0.17 X
118       -0.4    2.87868     2.88411     0.00192    -0.00543       -
1.99 X
119       -0.6    2.90494     2.91288     0.00207    -0.00794       -
3.03RX

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Durbin-Watson statistic = 0.65

Model I: General Least Squares, Regression 1
Where: Dt* = Dt – p · Dt-1  and p = 0.92

Where: Dt* = Dt – p·Dt-1
Xt* = Xt – p · Xt-1
B0* = B0 – p · B0

$/Mt = B0 + B1·Πt + Β2·DGDt·GDt + B3·DBPt·BPt + Et

Regression 1 excludes the inflation spread hysteresis variable
The regression equation is
$/Mt* = 0.145 - 0.00162 Πt* - 0.000033 DGDt·GDt* + 0.000040 DBPt·BPt*

Predictor        Coef       StDev          T        P
Constant      0.144517    0.009120       15.85    0.000
Πt*     -0.001621    0.003900       -0.42    0.678
DBPt·BPt*      0.00003985  0.00003098      1.29    0.201
DGDt·GDt*     -0.00003331  0.00002553     -1.30    0.195

S = 0.09905     R-Sq = 3.2%      R-Sq(adj) = 0.7%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         3    0.037285    0.012428      1.27    0.289
Residual Error   114    1.118341    0.009810
Total            117    1.155626

Source       DF      Seq SS
Πt*      1    0.004385
DBPt·BPt*          1    0.016196
DGDt·GDt*      1    0.016704
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Unusual Observations
Obs   Πt*     $/M t*         Fit   StDev Fit    Residual    St
Resid
  1       20.3    0.01603     0.09221     0.07871    -0.07618       -
1.27 X
  2      -13.8    0.06078     0.18310     0.05410    -0.12232       -
1.47 X
  3       -4.6   -0.05260     0.15543     0.01998    -0.20803       -
2.14R
 23        0.1   -0.10978     0.13392     0.01188    -0.24370       -
2.48R
 59        1.2   -0.09702     0.14257     0.01027    -0.23959       -
2.43R
 96        0.2    0.35723     0.15504     0.01245     0.20219
2.06R
 97       -0.6    0.30769     0.11497     0.03254     0.19272
2.06RX
102       -0.1    0.23602     0.09060     0.03546     0.14542
1.57 X
107        0.3   -0.07168     0.14306     0.00922    -0.21473       -
2.18R
108        0.6    0.40570     0.15505     0.01317     0.25065
2.55R
114        0.9    0.18532     0.11853     0.04306     0.06678
0.75 X
117        0.2    0.36105     0.19015     0.03841     0.17090
1.87 X

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Model I: General Least Squares, Regression 2
Where: Dt* = Dt – p · Dt-1  and p = 0.92

Where: Dt* = Dt – p·Dt-1
Xt* = Xt – p · Xt-1
B0* = B0 – p · B0

$/Mt = B0 + B1·Πt + Β2·DGDt·GDt + B3·DBPt·BPt + B4·[Dt·(Πt-Πt*)] + Et

Regression 2 includes the inflation spread hysteresis variable defined
as
Πt* = Πt-1
The regression equation is
$/Mt * = 0.144 - 0.00030 Πt* - 0.000033 DGDt·GDt* + 0.000040 DBPt·BP*

- 0.00457 [Dt·(Πt-Πt*)]*

Predictor           Coef       StDev          T        P
Constant       0.144384     0.009134      15.81    0.000
Πt*      -0.000302    0.004221      -0.07    0.943
DBPt·BP*       0.00003970   0.00003102     1.28    0.203
DGDt·GDt*    -0.00003297  0.00002557    -1.29    0.200
[Dt·(Πt-Πt*)]* -0.004572    0.005546      -0.82    0.411
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S = 0.09918     R-Sq = 3.8%      R-Sq(adj) = 0.4%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         4    0.043970    0.010993      1.12    0.352
Residual Error   113    1.111656    0.009838
Total            117    1.155626

Source        DF     Seq SS
Πt*      1    0.004385
DBPt·BP*        1    0.016196
DGDt·GDt*      1    0.016704
[Dt·(Πt-Πt*)]*      1    0.006685

Unusual Observations
Obs   Πt*     $/M t*       Fit      StDev Fit    Residual    St
Resid
  1       20.3    0.01603     0.11887     0.08520    -0.10284       -
2.03RX
  2      -13.8    0.06078     0.23767     0.08554    -0.17688       -
3.52RX
  3       -4.6   -0.05260     0.10717     0.06187    -0.15976       -
2.06RX
 23        0.1   -0.10978     0.13136     0.01229    -0.24114       -
2.45R
 59        1.2   -0.09702     0.14351     0.01035    -0.24053       -
2.44R
 96        0.2    0.35723     0.15514     0.01247     0.20209
2.05R
 97       -0.6    0.30769     0.11712     0.03269     0.19057
2.04R
102       -0.1    0.23602     0.09129     0.03552     0.14473
1.56 X
107        0.3   -0.07168     0.14249     0.00926    -0.21417       -
2.17R
108        0.6    0.40570     0.15567     0.01321     0.25003
2.54R
114        0.9    0.18532     0.11914     0.04313     0.06618
0.74 X
117        0.2    0.36105     0.18825     0.03853     0.17280
1.89 X

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Model I: General Least Squares, Regression 3
Where: Dt* = Dt – p · Dt-1  and p = 0.92

Where: Dt* = Dt – p·Dt-1
Xt* = Xt – p · Xt-1
B0* = B0 – p · B0

$/Mt = B0 + B1·Πt + Β2·DGDt·GDt + B3·DBPt·BPt + B4·[Dt·(Πt-Πt*)] + Et
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Regression 3 includes the inflation spread hysteresis variable defined
as
Πt* = Πt-6
The regression equation is

$/Mt* = 0.145 - 0.00200 Πt* - 0.000034 DGDt·GDt* + 0.000043 DBPt·BPt*
           + 0.00182 [Dt·(Πt-Πt*)]*

Predictor        Coef       StDev          T        P
Constant       0.144553    0.009151      15.80    0.000
Πt*     -0.001996    0.003990      -0.50    0.618
DBPt·BPt*      0.00004261  0.00003160     1.35    0.180
DGDt·GDt*   -0.00003379  0.00002564    -1.32    0.190
[Dt·(Πt-Πt*)]*       0.001821    0.003777       0.48    0.631

S = 0.09938     R-Sq = 3.4%      R-Sq(adj) = 0.0%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         4    0.039580    0.009895      1.00    0.410
Residual Error   113    1.116045    0.009877
Total            117    1.155626

Source       DF      Seq SS
Πt*      1    0.004385
DBPt·BPt*          1    0.016196
DGDt·GDt*      1    0.016704
[Dt·(Πt-Πt*)]*     1    0.002295

Unusual Observations
Obs   Πt*     $/M t*       Fit      StDev Fit    Residual    St
Resid
  1       20.3    0.01603     0.08882     0.07929    -0.07279       -
1.21 X
  2      -13.8    0.06078     0.18213     0.05432    -0.12135       -
1.46 X
  3       -4.6   -0.05260     0.16100     0.02313    -0.21360       -
2.21R
  7       -1.2    0.09961     0.13874     0.07938    -0.03913       -
0.65 X
  8        0.4    0.14625     0.14797     0.05383    -0.00171       -
0.02 X
 23        0.1   -0.10978     0.13347     0.01195    -0.24325       -
2.47R
 59        1.2   -0.09702     0.14216     0.01034    -0.23918       -
2.42R
 96        0.2    0.35723     0.15578     0.01259     0.20144
2.04R
 97       -0.6    0.30769     0.11491     0.03265     0.19278
2.05R
102       -0.1    0.23602     0.08873     0.03579     0.14728
1.59 X
107        0.3   -0.07168     0.14281     0.00927    -0.21448       -
2.17R
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108        0.6    0.40570     0.15575     0.01329     0.24994
2.54R
114        0.9    0.18532     0.11968     0.04327     0.06564
0.73 X
117        0.2    0.36105     0.19297     0.03898     0.16809
1.84 X

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Model I: General Least Squares, Regression 4
Where: Dt* = Dt – p · Dt-1  and p = 0.92

Where: Dt* = Dt – p·Dt-1
Xt* = Xt – p · Xt-1
B0* = B0 – p · B0

$/Mt = B0 + B1·Πt + Β2·DGDt·GDt + B3·DBPt·BPt + B4·[Dt·(Πt-Πt*)] + Et

Regression 4 includes the inflation spread hysteresis variable defined
as
Πt* = Πt-12
The regression equation is

$/Mt* = 0.145 + 0.00063 Πt* - 0.000033 DGDt·GDt* + 0.000038 DBPt·BPt*
           - 0.00143 [Dt·(Πt-Πt*)]*

Predictor        Coef       StDev         T        P
Constant     0.145094    0.009106       15.93    0.000
Πt*      0.000635    0.004273        0.15    0.882
DBPt·BPt*    0.00003811  0.00003092      1.23    0.220
DGDt·GDt*  -0.00003300  0.00002546    -1.30    0.198
[Dt·(Πt-Πt*)]*     -0.001428    0.001120      -1.27    0.205

S = 0.09878     R-Sq = 4.6%      R-Sq(adj) = 1.2%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         4    0.053126    0.013281      1.36    0.252
Residual Error   113    1.102500    0.009757
Total            117    1.155626

Source       DF      Seq SS
Πt*       1    0.004385
DBPt·BPt*           1    0.016196
DGDt·GDt*      1    0.016704
[Dt·(Πt-Πt*)]*      1    0.015841

Unusual Observations
Obs Πt*    $/M t*        Fit     StDev Fit    Residual    St
Resid
  1       20.3    0.01603     0.09500     0.07852    -0.07897       -
1.32 X
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  2      -13.8    0.06078     0.22609     0.06364    -0.16531       -
2.19RX
  3       -4.6   -0.05260     0.04402     0.08968    -0.09662       -
2.33RX
 23        0.1   -0.10978     0.13526     0.01189    -0.24504       -
2.50R
 59        1.2   -0.09702     0.14558     0.01051    -0.24260       -
2.47R
 71        0.1   -0.07089     0.12701     0.01497    -0.19790       -
2.03R
 96        0.2    0.35723     0.15547     0.01242     0.20176
2.06R
 97       -0.6    0.30769     0.11469     0.03245     0.19300
2.07R
102       -0.1    0.23602     0.09214     0.03539     0.14388
1.56 X
107        0.3   -0.07168     0.14425     0.00924    -0.21593       -
2.20R
108        0.6    0.40570     0.15633     0.01317     0.24936
2.55R
114        0.9    0.18532     0.11953     0.04295     0.06579
0.74 X
117        0.2    0.36105     0.18945     0.03831     0.17160
1.88 X

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Model II

Model II: Regression 1
Regression Analysis

$/Pesost  = B0 +  B1 · Rt  +  B2 · DGDt · GDt  +  B3 · DBPt · BPt  +  Et
                (+)               (-)         (-)

Regression 1 excludes the hysteresis variable.

$/Pesos t = 1.13 + 0.00261 Rt   -0.000235 DGDt · GDt +  0.000178 DBPt · BPt

Predictor        Coef      StDev          T        P       VIF
Constant      1.13275      0.02764       40.98                0.000
Rt       0.0026114    0.0007850     3.33       0.001       1.0
DGDt · GDt  -0.00023480   0.00009904    -2.37      0.019        1.0
DBPt · BPt  0.00017797    0.00008231     2.16      0.033        1.0

S = 0.2892      R-Sq = 14.7%     R-Sq(adj) = 12.5%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         3     1.67246     0.55749      6.66    0.000
Residual Error   116     9.70394     0.08365
Total            119    11.37640

No replicates. Cannot do pure error test.
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Source       DF      Seq SS
Rt       1     0.79057
DBPt · BPt       1     0.41170
DGDt · GDt      1     0.47018

Unusual Observations
Obs Rt      $/Pesost       Fit      StDev Fit    Residual    St
Resid
  1       -245     0.7343      0.5868      0.1848      0.1475
0.66 X
  2       -231     0.7233      0.5291      0.1756      0.1942
0.85 X
  3       -178     0.6732      0.7392      0.1338     -0.0660       -
0.26 X
 98         -2     1.3418      0.8490      0.1229      0.4928
1.88 X
103         -1     1.3218      0.9023      0.1020      0.4196
1.55 X
108         -3     1.6818      1.0684      0.0362      0.6134
2.14R
111         -1     1.7203      1.1312      0.0275      0.5890
2.05R
112         -1     1.7713      1.2154      0.0819      0.5560
2.00R
113         -1     1.7963      1.1886      0.0729      0.6077
2.17R
114         -1     1.7989      1.1846      0.0718      0.6143
2.19R
115         -1     1.7728      0.9453      0.1000      0.8274
3.05RX
116         -1     1.8182      1.1633      0.0324      0.6549
2.28R
117         -2     1.8662      1.1751      0.0322      0.6911
2.40R
118         -3     1.9087      1.3701      0.1180      0.5386
2.04RX
119         -5     1.9466      1.4604      0.1228      0.4861
1.86 X
120         -8     1.8929      1.4535      0.1225      0.4394
1.68 X

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.
Durbin-Watson statistic = 0.20

Model II, Regression 2
Regression Analysis

$/Pesost = B0 + B1 · Rt + B2 · DGDt · GDt + B3 · DBPt · BPt + B4 · [D1·(Rt-
Rt*)]  + Et

     (+)           (-)        (-)               (-)

Regression 2 includes the interest rate spread hysteresis variable with
the definition: Rt* = Rt-1

$/Pesost = 1.13 + 0.00258 Rt -0.000235 DGDt · GDt +0.000178 DBPt · BPt
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           + 0.00020 [D1·(Rt-Rt*)

Predictor      Coef         StDev            T        P            VIF
Constant      1.13279      0.02777         40.79     0.000
Rt    0.002578     0.001007         2.56     0.012         1.7
DGDt · GDt  -0.00023484   0.00009947      -2.36     0.020         1.0
DBPt · BPt   0.00017822   0.00008280       2.15     0.033         1.0
[D1·(Rt -Rt*)]  0.000199     0.003742         0.05     0.958         1.7

S = 0.2905      R-Sq = 14.7%     R-Sq(adj) = 11.7%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         4     1.67269     0.41817      4.96    0.001
Residual Error   115     9.70370     0.08438
Total            119    11.37640

No replicates. Cannot do pure error test.

Source       DF      Seq SS
Rt  1         0.79057
DGDt · GDt   1         0.49082
DBPt · BPt   1         0.39107
[D1 · ( Rt  - Rt*)]  1         0.00024

Unusual Observations
Obs       Rt         $/Pesost     Fit      StDev Fit    Residual    St
Resid
  1       -245     0.7343      0.5757      0.2799      0.1586
2.05RX
  2       -231     0.7233      0.5368      0.2288      0.1865
1.04 X
  3       -178     0.6732      0.7453      0.1766     -0.0721       -
0.31 X
 98         -2     1.3418      0.8491      0.1234      0.4927
1.87 X
108         -3     1.6818      1.0684      0.0364      0.6134
2.13R
111         -1     1.7203      1.1313      0.0277      0.5890
2.04R
113         -1     1.7963      1.1886      0.0732      0.6078
2.16R
114         -1     1.7989      1.1845      0.0721      0.6144
2.18R
115         -1     1.7728      0.9454      0.1004      0.8273
3.04R
116         -1     1.8182      1.1634      0.0326      0.6548
2.27R
117         -2     1.8662      1.1750      0.0324      0.6912
2.39R
118         -3     1.9087      1.3704      0.1188      0.5383
2.03RX
119         -5     1.9466      1.4606      0.1234      0.4860
1.85 X
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120         -8     1.8929      1.4536      0.1230      0.4393
1.67 X

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.
Durbin-Watson statistic = 0.20

Model II, Regression 3
Regression Analysis

$/Pesost = B0 + B1 · Rt + B2 · DGDt · GDt + B3 · DBPt · BPt + B4 · [D1·(Rt-
Rt*)]  + Et

     (+)           (-)        (-)               (-)

Regression 3 includes the interest rate spread hysteresis variable with
the definition: Rt* = Rt-6

$/Pesost = 1.13 + 0.00273 Rt  -  0.000234 DGDt · GDt +0.000178 DBPt · BPt
           - 0.00286 [D1·(Rt-Rt*)]

Predictor      Coef       StDev         T             P           VIF
Constant      1.13003    0.02874       39.32        0.000
Rt           0.0027287    0.0008513     3.21         0.002         1.2
DGDt · GDt   -0.00023370   0.00009946    -2.35        0.020         1.0
DBPt · BPt    0.00017755   0.00008263     2.15        0.034         1.0
[D1·(Rt-Rt*)] -0.002858    0.007855      -0.36        0.717         1.2

S = 0.2903      R-Sq = 14.8%     R-Sq(adj) = 11.8%

Analysis of Variance

Source                DF          SS          MS               F
P
Regression            4        1.68361     0.42090      4.99    0.001
Residual Error        115      9.69278     0.08429
Total                 119     11.37640

No replicates. Cannot do pure error test.

Source      DF            Seq SS
Rt    1             0.79057
DGDt · GDt   1             0.49082
DBPt · BPt   1             0.39107
[D1·(Rt-Rt*)]       1             0.01116

Unusual Observations
Obs       Rt $/Pesost       Fit      StDev Fit    Residual    St
Resid
  1       -245     0.7343      0.6207      0.2075      0.1136
0.56 X
  2       -231     0.7233      0.4993      0.1944      0.2241
1.04 X
  3       -178     0.6732      0.7154      0.1494     -0.0422       -
0.17 X
 24        -30     0.8054      1.0771      0.1980     -0.2717       -
1.28 X
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 98         -2     1.3418      0.8474      0.1234      0.4944
1.88 X
108         -3     1.6818      1.0681      0.0364      0.6137
2.13R
111         -1     1.7203      1.1284      0.0287      0.5918
2.05R
112         -1     1.7713      1.2119      0.0828      0.5594
2.01R
113         -1     1.7963      1.1853      0.0738      0.6110
2.18R
114         -1     1.7989      1.1812      0.0726      0.6176
2.20R
115         -1     1.7728      0.9434      0.1005      0.8293
3.04R
116         -1     1.8182      1.1604      0.0335      0.6578
2.28R
117         -2     1.8662      1.1767      0.0326      0.6895
2.39R
118         -3     1.9087      1.3717      0.1186      0.5370
2.03RX
119         -5     1.9466      1.4666      0.1244      0.4800
1.83 X
120         -8     1.8929      1.4663      0.1279      0.4266
1.64 X

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.
Durbin-Watson statistic = 0.20

Model II, Regression 4
Regression Analysis

$/Pesost = B0 + B1 · Rt + B2 · DGDt · GDt + B3 · DBPt · BPt + B4 · [D1·(Rt-
Rt*)]  + Et

     (+)           (-)         (-)               (-)

Regression 4 includes the interest rate spread hysteresis variable with
the definition: Rt* = Rt-12

$/Pesost = 1.13 + 0.00261 Rt - 0.000235 DGDt · GDt  +  0.000178 DBPt · BPt
            -  0.0004  [D1·(Rt-Rt*)]

Predictor      Coef     StDev        T          P       VIF
Constant     1.13246     0.02915       38.85      0.000
Rt    0.0026124   0.0007890      3.31      0.001       1.0
DGDt · GDt   -0.00023463  0.00009960    -2.36      0.020       1.0
DBPt · BPt    0.00017816  0.00008288     2.15      0.034       1.0
[D1·(Rt-Rt*)]   -0.00040    0.01231       -0.03       0.974      1.0

S = 0.2905      R-Sq = 14.7%     R-Sq(adj) = 11.7%

Analysis of Variance

Source                DF          SS          MS         F        P
Regression            4     1.67255     0.41814      4.96    0.001
Residual Error        115     9.70385     0.08438
Total                 119    11.37640
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No replicates. Cannot do pure error test.

Source         DF       Seq SS
Rt        1              0.79057
DGDt · GDt            1              0.49082
DBPt · BPt        1              0.39107
[D1·(Rt-Rt*)]    1              0.00009

Unusual Observations
Obs Rt    $/Pesost       Fit      StDev Fit    Residual    St
Resid
  1       -245     0.7343      0.5864      0.1860      0.1479
0.66 X
  2       -231     0.7233      0.5286      0.1771      0.1947
0.85 X
  3       -178     0.6732      0.7388      0.1348     -0.0656       -
0.25 X
 23        -21     0.7984      1.0847      0.1353     -0.2863       -
1.11 X
 24        -30     0.8054      1.0117      0.1681     -0.2063       -
0.87 X
 51        -14     1.1975      1.0594      0.1437      0.1382
0.55 X
 98         -2     1.3418      0.8490      0.1234      0.4928
1.87 X
108         -3     1.6818      1.0683      0.0367      0.6135
2.13R
111         -1     1.7203      1.1309      0.0290      0.5893
2.04R
113         -1     1.7963      1.1881      0.0747      0.6082
2.17R
114         -1     1.7989      1.1841      0.0736      0.6148
2.19R
115         -1     1.7728      0.9452      0.1005      0.8275
3.04R
116         -1     1.8182      1.1630      0.0334      0.6551
2.27R
117         -2     1.8662      1.1748      0.0334      0.6914
2.40R
118         -3     1.9087      1.3700      0.1186      0.5387
2.03RX
119         -5     1.9466      1.4611      0.1249      0.4855
1.85 X
120         -8     1.8929      1.4551      0.1326      0.4378
1.69 X

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.
Durbin-Watson Statistic = 0.20

Model II: Ramsey Reset Test Regression 1
Regression Analysis

$/Pesost = B0 + B1 · Rt  + B2 · DGDt · GDt + B3 · DBPt · BPt  + B4 ·
$/Pesost2 + B5 · $/Pesost3 + B6 · $/Pesost

4 + Et



71

The regression equation is
$/Pesos =  0.286 + 0.000005 Rt  +  0.000000 DGDt · GDt   -  0.000002 DBPt
· BPt
           +  1.26 $/Pesost2  -  0.684 $/Pesost3   +  0.134 $/Pesost4

Predictor    Coef          StDev          T           P           VIF
Constant     0.286226     0.002540      112.71       0.000
Rt           0.00000529   0.00000545     0.97        0.334        1.3
DGDt · GDt    0.00000006   0.00000064     0.10        0.924        1.1
DBPt · BPt    -0.00000247  0.00000062     -3.98       0.000        1.5
$/Pesost2     1.26241      0.01082        116.72      0.000       2688.3
$/Pesost3     -0.68391     0.01159        -59.02       0.000    13027.3
$/Pesost4     0.134401     0.003350        40.11         0.000    4055.7

S = 0.001798    R-Sq = 100.0%    R-Sq(adj) = 100.0%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         6     11.3760      1.8960 586457.35    0.000
Residual Error   113      0.0004      0.0000
Total            119     11.3764

Source       DF      Seq SS
Rt   1      0.7906
DGDt · GDt     1      0.4908
DBPt · BPt   1      0.3911
$/Pesost2    1      9.5113
$/P^3         1      0.1871
$/P^4         1      0.0052

Unusual Observations
Obs Rt     $/Pesost     Fit       StDev Fit    Residual    St
Resid
  1       -245    0.73432     0.73262     0.00116     0.00170
1.24 X
  2       -231    0.72334     0.72348     0.00111    -0.00014       -
0.10 X
  3       -178    0.67319     0.67534     0.00085    -0.00215       -
1.36 X
  4         -9    0.66039     0.66419     0.00067    -0.00380       -
2.28R
 10        -11    0.58113     0.59362     0.00081    -0.01249       -
7.77RX
 98         -2    1.34178     1.34263     0.00083    -0.00085       -
0.53 X
115         -1    1.77278     1.77041     0.00083     0.00237
1.48 X
118         -3    1.90869     1.91013     0.00088    -0.00144       -
0.92 X
119         -5    1.94657     1.95154     0.00105    -0.00497       -
3.41RX
120         -8    1.89288     1.89303     0.00083    -0.00015       -
0.10 X

R denotes an observation with a large standardized residual
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X denotes an observation whose X value gives it large influence.

Durbin-Watson statistic = 1.45

Model II: Ramsey Reset Test, Regression 2
Regression Analysis

$/Pesost = B0 + B1 · Rt  + B2 · DGDt · GDt + B3 · DBPt · BPt  + B4 · [D1·(Rt-
Rt*)]

+ B5 · $/Pesost2 + B6 · $/Pesost3 + B7 · $/Pesost4 + Et

Ramsey Reset Regression 2 includes the interest rate spread hysteresis
variable in which Rt* = Rt-1

$/Pesost = 0.286 +0.000011 Rt +0.000000 DGDt · GDt  - 0.000003 DBPt · BPt
           -0.000031 [D1·(Rt-Rt*)]  + 1.26 $/Pesost2 - 0.683 $/Pesost

3

 + 0.134 $/Pesost4

Predictor        Coef       StDev             T        P         VIF
Constant       0.286378    0.002534         113.03    0.000
Rt    0.00001054  0.00000673        1.57    0.120       2.0
DGDt · GDt    0.00000007  0.00000064        0.11    0.916       1.1
DBPt · BPt    -0.00000251  0.00000062       -4.05    0.000       1.5
[D1·(Rt-Rt*)]   -0.00003063  0.00002312       -1.32    0.188       1.7
$/Pesost2     1.26177     0.01079          116.93    0.000    2693.7
$/Pesost3         -0.68326     0.01156         -59.11    0.000
13050.7
$/Pesost4          0.134225    0.003342         40.16    0.000    4062.1

S = 0.001792    R-Sq = 100.0%    R-Sq(adj) = 100.0%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         7     11.3760      1.6251 506034.84    0.000
Residual Error   112      0.0004      0.0000
Total            119     11.3764

Source      DF    Seq SS
Rt  1      0.7906
DGDt · GDt  1      0.4908
DBPt · BPt  1      0.3911
[D1·(Rt-Rt*)] 1            0.0002
$/Pesost2  1      9.5114
$/Pesost4  1      0.1867
$/Pesost4  1      0.0052

Unusual Observations
Obs Rt     $/Pesost     Fit       StDev Fit    Residual    St
Resid
  1       -245    0.73432     0.73432     0.00173    -0.00000       -
0.01 X
  2       -231    0.72334     0.72228     0.00143     0.00106
0.97 X
  3       -178    0.67319     0.67441     0.00110    -0.00122       -
0.86 X
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  4         -9    0.66039     0.66415     0.00066    -0.00376       -
2.26R
 10        -11    0.58113     0.59361     0.00080    -0.01248       -
7.79RX
 98         -2    1.34178     1.34262     0.00083    -0.00084       -
0.53 X
115         -1    1.77278     1.77042     0.00083     0.00236
1.49 X
118         -3    1.90869     1.91007     0.00088    -0.00138       -
0.88 X
119         -5    1.94657     1.95150     0.00105    -0.00493       -
3.39RX
120         -8    1.89288     1.89302     0.00083    -0.00013       -
0.08 X
R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Durbin-Watson statistic = 1.49

Model II: Ramsey Reset Test, Regression 3
Regression Analysis

$/Pesost = B0 + B1 · Rt  + B2 · DGDt · GDt + B3 · DBPt · BPt  + B4 · [D1·(Rt-
Rt*)]

+ B5 · $/Pesost2 + B6 · $/Pesost3 + B7 · $/Pesost4 + Et

Ramsey Reset Regression 3 includes the interest rate spread hysteresis
variable in which Rt* = Rt-6

$/Pesos = 0.286 +0.000005 Rt +0.000000 DGDt · GDt -0.000002 DBPt · BPt
           -0.000002 [D1·(Rt-Rt*)]  + 1.26 $/Pesost2 - 0.684 $/Pesost

3

+ 0.134 $/Pesost4

Predictor        Coef       StDev            T       P           VIF
Constant     0.286231       0.002557       111.93     0.000
Rt  0.00000536    0.00000590       0.91       0.366       1.5
DGDt · GDt  0.00000006    0.00000064       0.10       0.924       1.1
DBPt · BPt -0.00000247    0.00000063      -3.95       0.000       1.5
[D1·(Rt-Rt*)] -0.00000153    0.00004914       0.03      0.975       1.2
$/Pesost2   1.26238         0.01091        115.67    0.000
2712.7
$/Pesost3  -0.68387         0.01169        -58.48    0.000
13150.9
$/Pesost4   0.134391        0.003382       39.74     0.000
4095.6

S = 0.001806    R-Sq = 100.0%    R-Sq(adj) = 100.0%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         7     11.3760      1.6251 498233.58    0.000
Residual Error   112      0.0004      0.0000
Total            119     11.3764

Source         DF      Seq SS
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Rt    1      0.7906
DGDt · GDt     1      0.4908
DBPt · BPt    1      0.3911
[D1·(Rt-Rt*)]   1      0.0112
$/Pesost2    1      9.5001
$/Pesost3    1      0.1871
$/Pesost4    1      0.0052

Unusual Observations
Obs Rt $/Pesost      Fit       StDev Fit   Residual      St
Resid
  1       -245    0.73432     0.73263     0.00130     0.00168
1.35 X
  2       -231    0.72334     0.72346     0.00123    -0.00013       -
0.10 X
  3       -178    0.67319     0.67533     0.00094    -0.00214       -
1.39 X
  4         -9    0.66039     0.66419     0.00067    -0.00380       -
2.27R
 10        -11    0.58113     0.59363     0.00081    -0.01249       -
7.74RX
 24        -30    0.80539     0.80483     0.00125     0.00056
0.43 X
 98         -2    1.34178     1.34263     0.00084    -0.00085       -
0.53 X
115         -1    1.77278     1.77041     0.00083     0.00237
1.48 X
118         -3    1.90869     1.91013     0.00089    -0.00144       -
0.91 X
119         -5    1.94657     1.95154     0.00106    -0.00497       -
3.39RX
120         -8    1.89288     1.89304     0.00086    -0.00016       -
0.10 X
R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.
Durbin-Watson statistic = 1.45

Model II: Ramsey Reset Test, Regression 4
Regression Analysis

$/Pesost = B0 + B1 · Rt  + B2 · DGDt · GDt + B3 · DBPt · BPt  + B4 · [D1·(
Rt-Rt*)]

+ B5 · $/Pesost2 + B6 · $/Pesost3 + B7 · $/Pesost4 + Et

Ramsey Reset Regression 3 includes the interest rate spread hysteresis
variable in which Rt* = Rt-12

$/Pesos = 0.286 +0.000005 Rt +0.000000 DGDt · GDt -0.000003 DBPt · BPt
           +0.000063 [D1·(Rt - Rt*)]  + 1.26 $/Pesost2 - 0.685 $/Pesost3

+ 0.135 $/Pesost4

Predictor    Coef       StDev          T      P       VIF
Constant     0.286028    0.002555      111.95      0.000
Rt  0.00000498   0.00000547     0.91       0.365    1.3
DGDt · GDt  0.00000004   0.00000064     0.07       0.948    1.1
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DBPt · BPt -0.00000253   0.00000063    -4.03       0.000    1.5
[D1·(Rt-Rt*)] 0.00006267   0.00007691     0.81       0.417    1.0
$/Pesost2     1.26351      0.01092      115.75       0.000  2730.0
$/Pesost3      -0.68509      0.01170      -58.58       0.000 13233.1
$/Pesost4       0.134745     0.003382      39.84        0.000 4119.9

S = 0.001801    R-Sq = 100.0%    R-Sq(adj) = 100.0%

Analysis of Variance
Source            DF          SS          MS         F        P
Regression         7     11.3760      1.6251 501182.22    0.000
Residual Error   112      0.0004      0.0000
Total            119     11.3764

Source       DF     Seq SS
Rt   1      0.7906
DGDt · GDt    1      0.4908
BOP lag      1      0.3911
[D1·(Rt  - Rt*)]     1      0.0001
$/Pesost2  1      9.5113
$/Pesost3  1      0.1871
$/Pesost4  1      0.0051

Unusual Observations
Obs Rt     $/Pesost         Fit   StDev Fit    Residual    St
Resid
  1       -245    0.73432     0.73269     0.00117     0.00163
1.19 X
  2       -231    0.72334     0.72357     0.00111    -0.00024       -
0.17 X
  3       -178    0.67319     0.67538     0.00085    -0.00219       -
1.38 X
  4         -9    0.66039     0.66417     0.00067    -0.00378       -
2.26R
 10        -11    0.58113     0.59360     0.00081    -0.01247       -
7.75RX
 23        -21    0.79840     0.79670     0.00088     0.00170
1.08 X
 24        -30    0.80539     0.80397     0.00107     0.00142
0.98 X
 51        -14    1.19754     1.19831     0.00091    -0.00078       -
0.50 X
 98         -2    1.34178     1.34262     0.00084    -0.00085       -
0.53 X
115         -1    1.77278     1.77042     0.00083     0.00236
1.48 X
118         -3    1.90869     1.91016     0.00088    -0.00147       -
0.94 X
119         -5    1.94657     1.95150     0.00106    -0.00493       -
3.38RX
120         -8    1.89288     1.89280     0.00088     0.00008
0.05 X
R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.
Durbin-Watson statistic = 1.46
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Model II: General Least Squares, Regression 1
Regression Analysis
Where: Dt* = Dt – p · Dt-1  & p = 0.9

Xt* = Xt – p · Xt-1
B0* = B0 – p · B0

$/Pesost = B0 + B1 · Rt  + B2 · DGDt · GDt + B3 · DBPt · BPt + B4 · [D1·(Rt-

Rt*)] + Et

Regression 1 excludes the interest rate spread hysteresis variable.

$/Pesost* = 0.121 -0.000666 Rt* -0.000014 DGDt·GDt* + 0.000002 DBPt·BPt*

Predictor        Coef       StDev          T        P        VIF
Constant       0.120742    0.005634      21.43    0.000
Rt*            -0.0006657  0.0003869     -1.72    0.088      1.0
DBPt·BPt*       0.00000183  0.00001923    0.10    0.924       1.0
DGDt·GDt*      -0.00001415  0.00001595    -0.89   0.377       1.0

S = 0.06131     R-Sq = 3.2%      R-Sq(adj) = 0.6%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         3    0.014127    0.004709      1.25    0.294
Residual Error   115    0.432208    0.003758
Total            118    0.446335

Source       DF      Seq SS
Rt*            1    0.011131
DBPt·BPt*      1    0.000037
DGDt·GDt*      1    0.002959

Unusual Observations
Obs Rt*    $/Pesost*     Fit      StDev Fit    Residual      St
Resid
  3        151    0.05452     0.02033     0.05815     0.03419
1.76 X
  9          3   -0.17030     0.11633     0.00628    -0.28663       -
4.70R
 10          0    0.31164     0.12275     0.00606     0.18888
3.10R
 97          1    0.21923     0.10362     0.02027     0.11560
2.00 X
102          1    0.11016     0.10149     0.02195     0.00867
0.15 X
104         -2    0.34533     0.12163     0.00746     0.22370
3.68R
107         -1    0.26754     0.12103     0.00569     0.14650
2.40R
114          0    0.15378     0.10118     0.02653     0.05260
0.95 X
117         -1    0.22908     0.12269     0.02390     0.10640
1.88 X

R denotes an observation with a large standardized residual
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X denotes an observation whose X value gives it large influence.

Durbin-Watson statistic = 1.54

Model II: General Least Squares, Regression 2
Regression Analysis
Where: Dt* = Dt – p · Dt-1  & p = 0.92

Xt* = Xt – p · Xt-1
B0* = B0 – p · B0

$/Pesost = B0 + B1 · Rt + B2 · DGDt · GDt + B3 · DBPt · BPt + B4 · [D1·(Rt -
Rt*)] + Et

Regression 2 includes the interest rate spread hysteresis variable in
which Rt* = Rt-1

$/Pesost* = 0.121 -0.000652 Rt* - 0.000014 DGDt · GDt* + 0.000001 DBPt ·
BPt*

- 0.000916 [D1·(Rt - Rt*)]*

Predictor         Coef         StDev          T        P       VIF
Constant       0.121297      0.005623      21.57     0.000
Rt*           -0.0006524     0.0003853     -1.69     0.093    1.0
DBPt · BPt*     0.00000086     0.00001915     0.05     0.964    1.0
DGDt · GDt*      -0.00001414   0.00001588    -0.89     0.375    1.0
[D1·( Rt-Rt*)]*  -0.0009158     0.0006421    -1.43     0.157     1.0

S = 0.06103     R-Sq = 4.9%      R-Sq(adj) = 1.5%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         4    0.021703    0.005426      1.46    0.220
Residual Error   114    0.424632    0.003725
Total            118    0.446335

Source         DF      Seq SS
Rt*            1    0.011131
DBPt · BPt*     1    0.000037
DGDt · GDt*     1    0.002959
[D1·(Rt-Rt*)]*  1    0.007576

Unusual Observations
Obs Rt*    $/Pesost*       Fit      StDev Fit    Residual    St
Resid
  1        -10    0.06245     0.04693     0.05712     0.01552
0.72 X
  3        151    0.05452     0.02281     0.05791     0.03171
1.65 X
  9          3   -0.17030     0.11237     0.00684    -0.28267       -
4.66R
 10          0    0.31164     0.12331     0.00605     0.18833
3.10R
 97          1    0.21923     0.10338     0.02018     0.11584
2.01R
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102          1    0.11016     0.10196     0.02186     0.00819
0.14 X
104         -2    0.34533     0.12415     0.00764     0.22118
3.65R
107         -1    0.26754     0.12181     0.00569     0.14572
2.40R
114          0    0.15378     0.10099     0.02642     0.05279
0.96 X
117         -1    0.22908     0.12162     0.02381     0.10746
1.91 X

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Durbin-Watson statistic = 1.57

Model II: General Least Squares, Regression 3
Regression Analysis
Where: Dt* = Dt – p · Dt-1  & p = 0.92

Xt* = Xt – p · Xt-1
B0* = B0 – p · B0

$/Pesost = B0 + B1 · Rt + B2 · DGDt · GDt + B3 · DBPt · BPt  + B4 · [D1·(Rt-
Rt*)] + Et

Regression 3 includes the interest rate spread hysteresis variable in
which Rt* = Rt-6

The regression equation is
$/Pesost * = 0.121 -0.000608 Rt* - 0.000014 DGDt · GDt* + 0.000000 DBPt ·
BPt*

- 0.00174 [D1·(Rt - Rt*)] *

Predictor        Coef       StDev          T        P          VIF
Constant     0.120707    0.005626       21.46     0.000
Rt*          -0.0006077   0.0003896      -1.56     0.122       1.0
DBPt · BPt*      0.00000047  0.00001923     0.02     0.981       1.0
DGDt · GDt*    -0.00001386  0.00001593     -0.87     0.386      1.0
[D1·(Rt-Rt*)]* -0.001735    0.001497      -1.16     0.249       1.0

S = 0.06121     R-Sq = 4.3%      R-Sq(adj) = 0.9%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         4    0.019166    0.004791      1.28    0.283
Residual Error   114    0.427169    0.003747
Total            118    0.446335

Source       DF      Seq SS
Rt*           1    0.011131
DBPt · BPt*    1    0.000037
DGDt · GDt*    1    0.002959
[D1·(Rt-Rt*)]* 1    0.005039

Unusual Observations
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Obs Rt*   $/Pesost*     Fit        StDev Fit    Residual    St
Resid
  1        -10    0.06245     0.09099     0.03287    -0.02854       -
0.55 X
  3        151    0.05452     0.02893     0.05853     0.02559
1.43 X
  9          3   -0.17030     0.11847     0.00654    -0.28877       -
4.74R
 10          0    0.31164     0.12093     0.00625     0.19070
3.13R
 23        -11    0.08683     0.15284     0.02337    -0.06600       -
1.17 X
 24         18    0.04265     0.06773     0.03641    -0.02508       -
0.51 X
 97          1    0.21923     0.10013     0.02046     0.11909
2.06R
102          1    0.11016     0.10225     0.02193     0.00791
0.14 X
104         -2    0.34533     0.12411     0.00775     0.22122
3.64R
107         -1    0.26754     0.12081     0.00568     0.14672
2.41R
114          0    0.15378     0.10076     0.02650     0.05302
0.96 X
117         -1    0.22908     0.12158     0.02389     0.10750
1.91 X

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Durbin-Watson statistic = 1.57

Model II: General Least Squares, Regression 4
Regression Analysis
Where: Dt* = Dt – p · Dt-1  & p = 0.92

Xt* = Xt – p · Xt-1
B0* = B0 – p · B0

$/Pesost = B0 + B1 · Rt + B2 · DGDt · GDt + B3 · DBPt · BPt + B4 · [D1·(Rt -
Rt*)] + Et

Regression 4 includes the interest rate spread hysteresis variable in
which Rt* = Rt-12

The regression equation is
$/Pesost * = 0.120 -0.000587 Rt* - 0.000013 DGDt · GDt* + 0.000002 DBPt ·
BPt*

- 0.00316 [D1·(Rt - Rt*)]*

Predictor        Coef        StDev          T        P        VIF
Constant       0.120323     0.005635      21.35   0.000
Rt*           -0.0005871    0.0003917     -1.50    0.137       1.0
DBPt · BPt*      0.00000248   0.00001920     0.13    0.897       1.0
DGDt · GDt*     -0.00001263  0.00001597    -0.79    0.431       1.0
[D1·(Rt-Rt*)]*  -0.003158    0.002638      -1.20    0.234       1.0
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S = 0.06119     R-Sq = 4.4%      R-Sq(adj) = 1.0%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         4    0.019491    0.004873      1.30    0.274
Residual Error   114    0.426844    0.003744
Total            118    0.446335

Source         DF      Seq SS
Rt*            1    0.011131
DBPt · BPt*     1    0.000037
DGDt · GDt*     1    0.002959
[D1· (Rt-Rt*)]* 1    0.005364

Unusual Observations
Obs Rt*    $/Pesost *      Fit       StDev Fit    Residual    St
Resid
  3        151    0.05452     0.03184     0.05883     0.02267
1.35 X
  9          3   -0.17030     0.11641     0.00627    -0.28671       -
4.71R
 10          0    0.31164     0.12212     0.00607     0.18952
3.11R
 22        -12    0.09034     0.16369     0.03022    -0.07335       -
1.38 X
 24         18    0.04265     0.06934     0.03404    -0.02669       -
0.52 X
 51          8    0.01456     0.08099     0.02951    -0.06643       -
1.24 X
 97          1    0.21923     0.09958     0.02051     0.11964
2.08R
102          1    0.11016     0.09865     0.02204     0.01151
0.20 X
104         -2    0.34533     0.12089     0.00748     0.22444
3.70R
107         -1    0.26754     0.12219     0.00576     0.14534
2.39R
114          0    0.15378     0.10336     0.02655     0.05042
0.91 X
117         -1    0.22908     0.12307     0.02386     0.10601
1.88 X

R denotes an observation with a large standardized residual
X denotes an observation whose X value gives it large influence.

Durbin-Watson statistic = 1.55
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