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INTERTEMPORAL DIMENSIONS OF INTERNATIONAL ECONOMICS t 

External Shocks and Financial Collapse: 
Foreign-Loan Guarantees and Intertemporal 

Substitution of Investment in Texas and Chile 

By PHILIP L. BROCK * 

In the decade of the 1980's the banking 
systems of a number of economies-includ- 
ing those of Argentina, Chile, Costa Rica, 
Malaysia, Norway, Texas, and Venezu- 
ela-collapsed in the face of external 
shocks. However, the collapses did not oc- 
cur immediately following the external 
shocks. In general, macroeconomic stabi- 
lization efforts were followed by investment 
booms before the collapses (Brock, 1992). 

The investment booms were made possi- 
ble by government guarantees on foreign 
loans extended to the economies. Govern- 
ment foreign-loan guarantees potentially are 
useful instruments for the fiscal manage- 
ment of financial losses suffered by banks 
and firms. If financial claims against domes- 
tic assets increase in riskiness as a result of 
an external shock, a problem of underin- 
vestment in an economy may occur. For- 
eigners who might otherwise lend to the 
economy will not do so if their financial 
claims are placed in the same risk category 
as other existing claims.' Foreign loan guar- 
antees permit the financing of new projects 

while failed banks and firms are being re- 
capitalized or liquidated. 

Although foreign-loan guarantees in the 
aftermath of an external shock encourage 
foreigners to lend to financially distressed 
banks and firms, this paper will explore the 
possibility that these loan guarantees may 
also distort an economy's macroeconomic 
adjustment by permitting a postponement 
of the liquidation process. For example, the 
failure to close banks quickly has been 
singled out by Sergio De la Cuadra and 
Salvador Valdes (1992) as the dominant 
macroeconomic problem distorting the ad- 
justment of the Chilean economy in 1981 
and 1982. Paul Horvitz (1992) has also em- 
phasized political unwillingness to shut 
down insolvent savings and loans as a major 
element in the magnificantion of the costs 
of the financial collapse in Texas. 

This paper first develops an analytical 
model in which a government's delay in the 
payment of loan guarantees produces an 
intertemporal shifting of investment expen- 
diture into the period preceding the termi- 
nation of the guarantees. The paper then 
examines case studies of Chile (1981-1985) 
and Texas (1984-1988) to illustrate the 
macroeconomic consequences of delays in 
the closure of insolvent financial institu- 
tions. 

I. The Model 

The model I consider has a representa- 
tive agent who produces a manufactured 
good and a nontraded good using labor and 
capital (K), where capital depreciates at a 
constant rate S. The agent also produces a 
primary export good using land and labor. 
Nontraded output, which is relatively inten- 

tDiscussants: Nouriel Roubini, Yale University; 
Douglas Irwin, University of Chicago; Stephen A. 
O'Connell, Swarthmore College. 

*Department of Economics, DK-30, University of 
Washington, Seattle, WA 98195. I thank C. Calomiris, 
C. Engel, J. Jenkins, N. Roubini, and S. Turnovsky for 
helpful comments. 

'For example, the International Monetary Fund, via 
its Compensatory and Contingency Financing Facility, 
assists member countries who face external shocks. 
Loans are given senior claim for repayment and must 
be repaid within five years. Christopher James (1989) 
analyzes the underinvestment problem at the level of a 
bank's financing decisions. 
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sive in the use of capital, can be used either 
for investment or for nontraded consump- 
tion (C,).2 The economy is open and faces 
a world interest rate (r) on world capital 
markets that is equal to the agent's discount 
rate. The agent maximizes the discounted 
present value of a utility function that is 
concave in the consumption of the manufac- 
tured and nontraded goods. Capital accu- 
mulation (K) in the economy is governed by 
the nontraded market-clearing condition: 

(1) K = Yn(K,p)-Cn-_K 

where nontraded output (yn) is increasing 
in both the capital stock and in the price of 
nontraded goods (p) measured relative to 
the price of the manufactured good (the 
numeraire good). 

Movements in the relative price of non- 
traded goods (p6) are governed by the fol- 
lowing no-arbitrage condition between capi- 
tal and foreign bonds: 

(2) Pb = - rK(p) + (r + 8)p 

where capital's rental rate (rK) is a function 
only of the relative price of nontraded goods. 
The structure of this economy is saddlepath 
stable, as shown in Brock (1988) for a simi- 
lar model. 

Figure 1 shows the saddlepath JJ' that 
leads to the stationary point A. Starting 
from an initial capital stock Ko, an unantic- 
ipated (and uninsured) decline in the price 
of the export commodity will cause the_de- 
sired stock of the capital to decline to K as 
nontraded consumption declines. In the ab- 
sence of government guarantees, the rela- 
tive price of nontradables will fall from p to 
po and a reduction of capital will take place 
along the saddlepath SS' from point C to 
point H. 

Suppose, however, that the government 
has written third-party loan guarantees on 
loans financing investment in capital. Work 
by Robert C. Merton (1977) has shown that 

p 
S 

p PQ 

P1 ---- ---- ---- ---- ---- ---- 

Nso 

C K-0 K 

K Ko KT K 

FIGURE 1. THE MACROECONOMIC 

CONSEQUENCES OF GOVERNMENT LoAN 

GUARANTEES 

third-party loan guarantees are equivalent 
to put options written directly on the assets 
backing the loans. If, at the time of the 
external shock, a capital loss of (P - pj)Ko 
eliminates the agent's equity ownership of 
the capital stock, the price p1 is the exercise 
price associated with the government's im- 
plicit put options on the capital stock. 
Prompt resolution of the loan guarantees 
will produce a transfer of the amount corre- 
sponding to the rectangle pjBCp0 from the 
government to the private sector (assumed 
to be financed by lump-sum taxes) as the 
government buys the capital stock at the 
price p1 and sells the capital stock back to 
the private sector at the price po. Such 
behavior by the government will place the 
economy on the saddlepath SS' at point C. 

If the government decides to delay its 
purchase of the capital stock until time t = T 
and also agrees to guarantee any additional 
borrowing, the price of capital prior to the 
government's payment of the loan guaran- 
tees will be given by the following expres- 
sion: 

(3) p(t)-= [rK( ps)]e-(rr+Xs-t)ds 

+ (T -pT)er(Tt) t <T. 

It is the second term oni the right-hand side 
of equation (3) that causes the price of 
capital to exceed the price that would occur 

2The capital-intensity assumption is important for 
this model but can be easily relaxed for more general 
production structures, such as those utilized in Brock 
(1988, 1992). 
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in the absence of the government's policy. 
The second term of equation (3) is the pre- 
sent value of the government's guarantee 
per unit of capital which, at time t = T, is 
simply PT PT 

Given the government's policy to move 
the expiration date of the loan guarantees 
to time t = T, the price of capital starts out 
above p1 and then rises over time, in accor- 
dance with the price dynamics given by 
equation (2). During the period prior to the 
expiration of the loan guarantees, the price 
of capital will asymptotically approach its 
long-run equilibrium level p, so that the 
price of investment goods will always re- 
main below the long-run equilibrium price. 
If, as in Figure 1, the adjustment path DE 
lies above the K = 0 locus, the accumula- 
tion of capital will produce a slowly expand- 
ing nontraded sector and slowly contracting 
manufacturing and export sectors prior to 
the sharp drop of the relative price of non- 
tradables at the time of the expiration of 
the loan guarantees. If the adjustment path 
starts out below the K = 0 locus, the agent 
will initially undertake net disinvestment, 
but at a slower rate than would have oc- 
curred along the saddlepath SS'.3 

Along the adjustment path DE in Figure 
1, the representative agent is producing cap- 
ital for a single buyer: the government. The 
government will pay more for the capital 
than will the representative agent, since the 
agent's best offer is a price located on the 
saddlepath SS' (which is always below the 
path DE). At the time of the expiration of 
the loan guarantees, the government will 
buy the stock of capital at the price 'PT. 
Failure to do so would involve a default on 
the agent's foreign borrowing. The govern- 
ment will then resell the stock of capital at 
the next-best offer, the competitive price 
PT, thereby placing the economy at point F 
on the saddlepath.4 The cost to the govern- 

ment of paying the loan guarantees at time 
t = T is the area of rectangle fTEFPT' 

A comparison of Figure 1 with figures in 
Andrew B. Abel (1982) and Brock (1988) 
indicates that the investment response pro- 
duced by the loan-guarantee policy is strik- 
ingly similar to that produced by a tempo- 
rary investment subsidy. With a temporary 
investment subsidy, a government subsidizes 
the purchase price of uninstalled capital. 
With a loan-guarantee policy for firms that 
are bankrupt but still operating, a govern- 
ment creates an above-market-clearing floor 
on the sale price of installed capital. Both 
policies cause firms to shift investment ex- 
penditure into the time period that the poli- 
cies are in effect in order to maximize the 
value of the subsidies. With an investment 
subsidy the fiscal costs are paid up front by 
a government, whereas with loan guaran- 
tees the fiscal costs are paid only upon the 
expiration of the guarantees. 

It is worth emphasizing that the costs of 
loan guarantees in this model do not arise 
from risk considerations, as in Merton's 
(1977) application of option pricing meth- 
ods to loan guarantees. Standard use of 
option pricing methods for determining the 
cost of governmental loan guarantees in- 
volves twin assumptions that the value of an 
economy's assets evolves exogenously over 
time and that there are no net changes in 
the stock of the guaranteed debt. In this 
model, however, it is precisely the endoge- 
nous market price of assets and the elastic 
supply of foreign loans that cause loan guar- 
antees to be costly to the government, even 
in the absence of risk-taking behavior by the 
agent. 

II. Case Studies: Chile and Texas 

The following case studies illustrate the 
idea that, at a macroeconomic level, govern- 
ment third-party loan guarantees for lenders 
to financial intermediaries can sometimes 
appropriately be modeled as if the govern- 
ment had directly written a put option on 
the economy's capital stock. 

In the Chilean case, a sharp fall in the 
price of copper in mid-1980, in conjunction 
with a subsequent increase in world real 

3In the limit, as the government restricts the pay- 
ment of dividends toward zero, it can be shown that 
the start of the adjustment path will approach point B. 

4Figure 1 ignores any shift in the saddlepath due to 
wealth effects associated with the delayed payment of 
the guarantee. 
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FIGURE 2. THE COLLAPSE OF CHILE'S REAL 

EXCHANGE RATE 

interest rates, preceded massive foreign 
borrowing in 1981 and 1982 (amounting to 
15 percent of GDP in 1981 and 9 percent of 
GDP in 1982) that permitted an investment 
boom to occur. In June 1982, the Chilean 
government began the payment of its im- 
plicit put option on bank assets, a payment 
whose size the World Bank (1989) has esti- 
mated at about 19 percent of Chile's GDP. 
The mechanics of the payment during 
1982-1984 included the creation of a pref- 
erential exchange rate for dollar debts, cen- 
tral bank purchase of nonperforming bank 
loans plus subsidies for the write-down of 
other bank debts, and the state-subsidized 
financial restructuring of the economy's 
largest banks and firms. 

Figure 2 presents time paths for the real 
price of copper and Chile's real exchange 
rate, where the real exchange rate is used as 
a proxy for the price of installed capital in 
Chile.s There are two sharp drops in the 
Chilean real exchange rate: The first oc- 
curred between mid-1982 and early 1983, 
reflecting the government's initial interven- 
tion in the financial system; the second oc- 
curred between late 1984 and early 1986, as 
the government reprivatized the national- 

Real Exchange 
Rate 

Real Price 
of Oil 
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FIGURE 3. THE COLLAPSE OF DALLAS'S REAL 

EXCHANGE RATE 

ized assets at market-clearing prices.6 The 
series of steps taken by the Chilean authori- 
ties amounted to a purchase of assets from 
Chilean depositors and foreign lenders at a 
high implicit price (equal to the value of 
Chilean deposits and foreign loans funding 
those assets), followed by the delayed sale 
of the assets at a much lower market-clear- 
ing price. 

In the case of Texas, Dallas's real ex- 
change rate (measured as the ratio of that 
city's consumer price index to the all-urban 
consumer price index for the United States) 
had appreciated sharply between 1978 and 
1981 in response to higher oil prices. Dur- 
ing the long decline of oil prices between 
1981 and 1986, Dallas embarked on a con- 
struction boom which sustained a further 
upward movement in Dallas's real exchange 
rate, prompting one analysis (The Econo- 
mist, 1988) to comment that "Dallas proba- 
bly outdid any city in absurd overbuilding 
(much of it financed by reckless thrift lend- 
ing)." Between the beginning of 1987 and 
July 1988, 133 Texas banks were closed by 
the FDIC, and many savings and loans were 
also liquidated (Genie D. Short and Jeffrey 
W. Gunther, 1989). 

The sharp decline in Dallas's real ex- 
change rate (shown in Fig. 3) that took 
place between 1987 and 1990 reflected, in 5The Chilean real exchange rate is measured as the 

Chilean consumer price index divided by Chile's ex- 
change rate and the U.S. producer price index. Move- 
ments in real exchange rates are often used as proxies 
for movements in the relative price of nontraded con- 
sumption goods. In this model the relative price of 
nontraded consumption is identical to the price of 
capital. Since both time series are constructed using 
index numbers, the vertical axis is left unlabeled. 

6The first drop in Chile's real exchange rate also 
saw the elimination of the government's implicit put 
option on labor associated with the wage-indexing pro- 
visions of the labor law. 
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part, the expiration of the government's im- 
plicit put option on the assets financed by 
banks and savings and loans.7 The opera- 
tions of the FDIC with respect to the stock 
of assets acquired by the government in its 
Texas bank liquidations paralleled those of 
the Chilean government: the FDIC pur- 
chased assets at a high implicit price from 
Texas depositors and out-of-state lenders, 
and then sold them back to the private 
sector at a much lower market-clearing 
price. 

III. Foreign-Loan Guarantees 
and Bank Closures 

The preceding examples of financial col- 
lapse in Chile and Texas involved loan guar- 
antees to external lenders of the domestic 
banking systems. The credibility of those 
loan guarantees ultimately depended on the 
size of the fiscal resources backing the guar- 
antees. Foreign lenders cut off their supply 
of new loans to Chile when the loan guaran- 
tees lost their credibility, thereby precipitat- 
ing a sharp decline in the Chilean real ex- 
change rate between July 1982 and January 
1983. On the other hand, despite an at- 
tempt by the Federal Home Loan Bank 
Board to restrict the supply of brokered 
deposits in early 1984, the flow of out-of- 
state funds to Texas was never cut off. As a 
result, the sharp decline in Dallas's real 
exchange rate only took place in 1988 fol- 
lowing the widespread closure of financial 
institutions. 

These examples suggest that the stronger 
is the lender of last resort to a banking 
system, the greater will be the ability of the 
system to attract external funds in the after- 
math of an external shock. To the extent 
that these funds are used to facilitate the 
fiscal management of loan losses in the fi- 
nancial system, a strong lender of last resort 
will benefit the economy. However, to the 

extent that the external funds are used to 
postpone the liquidation of failed banks and 
firms, a strong lender of last resort may 
ultimately hurt an economy. 

These examples also indicate that when 
government loan guarantees have general 
equilibrium effects on asset prices, ex ante 
estimates of the cost of bank closures that 
ignore the downward jump in asset prices at 
the expiration of the government's implicit 
put option will underestimate the cost of 
the closures. Although analyses of the prob- 
lems associated with regulatory forbearance 
usually stress the microeconomic risk-taking 
incentives created by a government's failure 
to close undercapitalized or insolvent banks, 
the findings of this paper regarding the in- 
vestment-subsidy effects of government loan 
guarantees suggest that well-functioning and 
speedy closure mechanisms for banks are of 
critical importance to bank regulators, even 
if regulators can control excessive risk-tak- 
ing by financially distressed banks. 

7Horvitz (1992) suggests that termination of the 
accelerated depreciation provisions of the 1981 Eco- 
nomic Recovery Tax Act also helped to create a de- 
cline in commercial real estate prices. 
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