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An Introduction 
to Portfolio Insurance 

Peter A. Abken 

Portfolio insurance is distinguished from other types of hedging by its continuous adjustments of the 

investment position. Like other forms of hedging, however, portfolio insurance does not perform 

perfectly, as was amply demonstrated during the stock market crash of October 19. 

The stock market crash on October 19, 1987, 

and subsequent market turmoil heated up 

debate over two relatively new trading tech-

niques, stock-index arbitrage and portfolio 

insurance. While both are types of so-called 

program trading that involve use of stock-index 

futures contracts, stock-index arbitrage has come 

to be the better known of the two. This article 

attempts to demystify portfolio insurance by 

explaining this portfolio management technique 

and by illustrating its performance in recent 

market history. Consideration is also given to 

whether, as some market observers allege, 

portfolio insurance destabilized the stock market 

and exacerbated the crash. 

Portfolio insurance (PI) programs have been 

offered by major banks, brokerage firms, in-

surance companies, and specialized PI firms. 

These insurance programs have attracted large 

institutional users, primarily pension funds. 

Compared with the potential market, however, 

portfolio insurance is still relatively obscure. 

Before the stock market crash in October 1987, 

estimates of asset values covered by portfolio 

insurance programs ranged from $60 billion to 

$100 billion. Even so, insured portfolios con-

stituted only a small percentage of total pen-

sion fund assets. 

This article presents the basic theoretical and 

practical aspects of portfolio insurance. It also 

reports simulations of portfol io insurance using 

the Standard and Poor's (S&P) 500 index as the 

underlying portfolio. Two different kinds of PI 

implementations are considered: the index/ 

Treasury bill and index/futures methods. The 

latter is of particular interest both because it is 

the actual method most commonly used and 

because the literature on portfolio insurance 

has not treated it in any depth. The article con-

cludes with a discussion of the recent con-

troversy surrounding portfolio insurance. 

The author, a specialist in futures and options markets, is an 
economist in the financial section of the Atlanta Fed's 
Research Department. He thanks Steven Feinstein for help-
ful comments and both Sharon Fleming and Allison Smith 
for excellent research assistance. 

Hedging Instruments 

A review of the underlying financial instru-

ments facilitates discussion about portfolio 
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insurance. The standard means for implement-

ing portfolio insurance strategies uses stock-

index futures contracts, usually the S&P 500 

contract traded on the Chicago Mercanti le 

Exchange (CME). An alternative to this approach 

would be simply to employ stock-index option 

contracts. Both futures and option contracts are 

referred to as derivative assets because their 

value depends on the value of an underlying 

asset, in this case a unit of the S&P 500 index.1 A 

unit or "share" of the S&P 500 index is a portfol io 

of stocks that is identical in composition to the 

index. In general, a futures contract establishes 

a certain price at the t ime of purchase (sale) for 

deferred delivery of a specified quantity of a 

commodity or asset. By purchasing an S&P 500 

futures contract, which is referred to as taking a 

long posit ion in the contract, the buyer is 

obligated to take future delivery of the cash 

value of the S&P 500 index upon expiration of 

the contract.2 Selling a contract, or taking a short 
position, b inds the seller to pay the cash value. 

The obligation to make actual payment can be 

nullified at any time if an investor simply takes an 

opposite position in futures; for example, an 

investor could buy a futures contract if one had 

been previously sold, and vice versa. Gross prof-

it on a long or short futures position solely 

depends upon the difference between the 

value of the initial futures position and its final 

value. 

The usefulness of stock-index futures for 

hedging the value of a portfolio will be dis-

cussed below in detail. For now, suffice it to say 

that the essence of a hedging operation entails 

taking a futures position whose value is neg-

atively correlated with the asset or commodity 

being hedged. Suppose, for instance, that a 

portfolio manager wants to protect a portfolio 

from a drop in value until some future date when 

the portfolio will be sold. The manager could 

sell stock-index futures that expire at the t ime 

he intends to l iquidate the portfolio, so that for 

every dollar the portfolio loses (gains) in value, 

the short futures position gains (loses) a dollar. 

Obviously, although this procedure entails no 

risk of loss, it also presents no opportunity for 

gain. Using futures in this way sacrifices all 

"upside" potential for the portfolio. In fact, as 

will be demonstrated below, holding a short 

futures position against a portfolio is equivalent 

to liquidating the portfolio and holding only 

cash, or more precisely, holding a risk-free 

asset. 
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A portfolio's upside potential is retained by a 

stock-index put option, which gives the pur-

chaser the right but not the obligation to sell the 

underlying units at a specif ied price upon 

expiration of the contract. (A call option gives 

the purchaser the corresponding right to buy.) 

The price specified in an opt ion contract is 

known as the exercise or striking price. For an 

index option, the exercise price is a particular 

index value. 

Unlike futures contracts, option contracts offer 

asymmetric payoffs. For example, the value of a 

portfolio of stocks held along with a stock-index 

put option may fall below the exercise price at 

the time of the option's expiration. This portfolio 

loss will result in an opposite, offsetting gain in 

the value of the put option, an outcome similar 

to that for a short index futures position. How-

ever, a rise in the portfolio's value above the 

exercise price is offset only by the cost of the 

option. Thus, this kind of option strategy, com-

monly known as a protective put, both "insures'' 

a portfolio and permits it to participate in rising 

markets. The price of the option, or the option 

premium, represents the cost of the portfolio 

insurance. 

The use of index puts in conjunction with an 

index portfolio is one means of creating an 

insured portfolio, but it has several limitations. 

Exchange-traded index options have a max-

imum maturity of nine months and are offered 

only for a limited number of exercise prices. 

Furthermore, such options may be exercised 

not only upon expiration, but at any t ime after 

purchase. This last feature of a so-called American 

option is not needed for the type of portfolio 

insurance generally practiced; the extra flex-

ibility it offers to the option holder adds to the 

cost of the option. For these reasons, the port-

folio insurance strategies considered below will 

involve the creation of European put options, 

which may be exercised only at expiration. 

The Put Option as Insurance 

As mentioned above, the combination of a 

long index put option with a unit of the S&P 500 

index creates one type of portfolio insurance. 

For a better intuitive understanding of this 

relationship, the widely used payoff diagram 

4 

may be helpful (see Chart I). The diagram illus-

trates the range of returns avai lable to an 

insured portfolio. Its horizontal axis indicates 

the index price at expiration of the put, and the 

vertical axis shows the return to the portfolio. A 

long position in the index is represented by line A, 

which intersects the horizontal axis at 200, the 

price at which the index was originally pur-

chased. At expiration, every dollar rise above 

this purchase price corresponds to a dollar in 

capital appreciation by the portfolio; converse-

ly, every dollar drop below 200 represents capi-

tal losses. Line A therefore reflects the returns 

to the uninsured S&P 500 portfolio. Line B 

depicts the returns to an index put option whose 

exercise price is 200. If the index price climbs to 

200 or higher, the put expires unexercised, 

worthless. The option is said to have expired 

"at-the-money" (final index price equals the 

exercise price) or "out-of-the-money" (final 

index price exceeds the exercise price). The 

constant negative return represents the cost of 

the put, the put premium, which is the maximum 

loss that can be realized from a long put. On the 

other hand, if the index price is below 200, the put 

ends "in-the-money" and its return rises dollar 

for dollar with the drop in the index price. 

By summing vertically the returns to the long 

index (line A) and long index put (line B) positions, 

the payoff line for the insured portfol io, line C, is 

derived. The maximum loss below200 is limited 

to the put premium, while above 200 the portfolio 

rises dollar for dollar with a rise in the index 

price. Notice, however, that the return to the 

insured portfolio for index prices above 200 is 

shifted downward by the amount of the put 

premium—the cost of portfolio insurance. The 

"upside capture" on the insured portfolio is less 

than 100 percent of the return on its uninsured 

counterpart due to the initial investment in the 

index put. 

In view of this cost, portfolio insurance should 

be seen as a way of trading off upside potential 

for downside protection. Electing to insure a 

portfolio therefore alters its return distribution. 

The decision to buy insurance depends on the 

portfolio's objectives. As reason would suggest, 

funds geared toward investors who are more 

risk-averse than average would choose insurance.3 

Besides the very serious practical questions 

about the effectiveness of these insurance 

strategies during turbulent markets, there is 
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Chart 1. 
The Payoff Diagram 

Exercise price equals 200. 

Shaded area indicates the put premium. 

Index Price 

some controversy about whether simpler, tra-

ditional strategies are more cost-effective. This 

issue is complex and unresolved, and is beyond 

the scope of this article. 

The index put option in Chart l was chosen to 

be "at-the-money"; that is, its exercise price 

equals the purchase price of the index portfolio. 

The insured portfolio finishes with a loss at 

expiration when the index itself ends unchanged 

from its initial value, as the cost of the put option 

must be subtracted. By choosing an index put 

option whose exercise price exceeds the pur-

chase price of the index portfolio, the investor 

trades off greater downside protection—a higher 

floor for the portfolio return—against smaller 

potential upside returns. This approach accords 

with the insurance analogy since choosing a 

higher exercise price is like reducing the size of 

the insurance deductible, thus increasing the 

insurance and raising its cost. Similarly, reduc-

ing the exercise price raises the deduct ible and 

lowers the cost of insurance. 

Factors Affecting 

the Cost of Insurance 

The exercise price is but one of several deter-

minants of the insurance cost. For the purposes 

of this analysis, there are two general kinds of 

factors that influence the cost of portfolio 

insurance: (I) those bearing on the value of put 

options and (2) those arising from the imple-

mentation of the insurance, namely, transac-

tions costs. Option valuation factors are dis-

cussed here and the second category is de-

ferred until later. 
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The Black-Scholes option pricing model pro-

vides the standard framework for approaching 

questions of option valuation. For highly acces-

sible discussions of this model, see Clifford W. 

Smith, Jr. (1977) and |ohn C. Cox and Mark 

Rubinstein (1985), among others. The underly-

ing assumptions for the Black-Scholes model 

are quite restrictive; for example, the model 

assumes that the stock price does not make dis-

crete jumps.4 Even so, the model has proved to 

be reasonably accurate desp i te real world 

violations of those assumptions. According to 

the Black-Scholes model, put and call prices 

may be expressed as functions of five variables: 

(1) the current stock price, (2) the exercise price, 

(3) the t ime to expiration of the option, (4) the 

risk-free interest rate, and (5) the volatility of the 

stock price. Note that unlike stocks, which 

embody the market's expectations concerning 

future earnings, options contain no expectational 

factors except for the stock price's volatility. As 

will be seen below, this unobservable volatility 

must be est imated, making it the greatest 

obstacle in determining the value of options. 

Op t ion prices change as the underlying 

variables fluctuate. At any t ime before expira-

tion, call prices rise with increases in the stock 

price, the t ime to expiration, the interest rate, 

and the volatility; they fall with increases in the 

exercise price. Put prices rise with increases in 

the exercise price and the volatility; they fall 

with increases in the stock price and the interest 

rate. A lengthening of the time to expiration has 

an ambiguous impact on put prices. In evaluat-

ing these effects, it is assumed that when a 

change in any particular variable is considered, 

all other variables remain constant. 

An intuitive understanding of the relationships 

noted above facilitates discussion of opt ion 

pricing and portfolio insurance. A higher stock 

price before the option expires reduces the put 

price because it lowers the probability that the 

put will end in-the-money. Assuming all other 

variables—including the volatility and the current 

stock price—remain unchanged, a higher exer-

cise price increases the likelihood that the put 

will expire in-the-money. This greater prob-

ability raises the put price. A higher stock price 

volatility also increases the put price. On the 

one hand, given a fixed current stock price, 

greater dispersion of future stock prices cannot 

drive the put price any lower than zero. This is so 

because put prices, like stock prices, have 

limited liability to the owner: no matter how 

much the stock price exceeds the exercise price 

at expiration, the put has the same zero value. 

On the other hand, higher volatility, by defini-

tion, also broadens the range of lower stock 

prices that may occur at expiration. Greater dis-

persion of future stock prices raises the put's 

value, for the stock price at expiration is now 

more likely to fall below the exercise price. 

As for the effect of interest rates on the pricing 

of put options, a higher rate lowers put prices 

because, before expiration, the greater interest 

rate diminishes the value of the exercise price 

for the put holder. More precisely, the present 

discounted value of the exercise price drops 

with a rise in interest rates, so that the put's 

future payoff, should it expire in-the-money, is 

worth less at the current time. 

"(U)nlike stocks . . . options contain 

no expectational factors except for 

the stock price's volatility.. . . (Vol-

atility must be estimated, making it 

the greatest obstacle in determining 

the value of options.'' 

Lengthening the t ime to expiration has an 

ambiguous effect on put prices. An increase in 

the time to expiration reduces put prices if the 

ratio of the stock price to the exercise price is 

small. In other words, the more in-the-money 

the put is, the less value the prospective receipt 

of the exercise price will have since the payment 

is further out in the future. This price-reducing 

effect may be dominated by a second effect, 

however. The longer the t ime to expiration, the 

greater will be the variability of the stock price 

over the life of the option, which, everything else 

being constant, boosts the probability that the 

put will expire in-the-money. For a sufficiently 

high ratio of stock price to exercise price, this 

second effect will overwhelm the first, so that 

lengthening the time to expiration raises put 

prices. 
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Creation of a Replicating Portfolio 

To this point , the present discussion of 

portfolio insurance has focused on combining 

an actual index opt ion with a portfolio to 

achieve the desired insurance. For the reasons 

cited earlier—short maturities, limited exercise 

prices, and early exercise rights—this protective 

put approach has its drawbacks. Fortunately, 

the same end can be reached by another method 

that provides greater flexibility than outright 

purchase of a put. This method entails "synthet-

ically" creating an insured portfolio using a 

technique known as dynamic hedging. While 

the protective put strategy is generally quite 

familiar to financial market participants, dynamic 

hedging is less well understood and thus more 

likely to evoke an aura of mystery. 

"Modern option pricing theory is 

based partly on the principle that 

any option position can be dupli-

cated or replicated by systematical-

ly adjusting another portfolio that 

consists solely of stocks and bonds.'' 

In a sense, the techniques of portfolio in-

surance are a by-product of theoretical advances 

in option pricing. Modern option pricing theory 

is based partly on the principle that any option 

position can be duplicated or replicated by sys-

tematically adjusting another portfolio that con-

sists solely of stocks and bonds. The original 

Black-Scholes equation for the price of a Euro-

pean call option was derived in this way in their 

1973 article. Only much later were the principles 

used in a practical implementation, notably by 

Mark Rubinstein and Hayne E. Leland (1981), 

which led to the development and widespread 

institutional use of portfolio insurance. To 

understand what synthetically created options 

are, one must first review some theoretical 

details, which again are discussed with emphasis 

on the underlying intuition. 

As mentioned earlier, options are derivative 

assets, and so they do not depend on market 

participants' expectations concerning future 

values. Furthermore, the Black-Scholes model 

is developed in such a way that it is unnecessary 

to consider market participants' attitudes toward 

risk. The value of an option before expiration 

may be expressed as the present discounted 

value of its expected payoff at expiration.5 The 

expectation is a mathematical, not a psychologi-

cal, one, so that the expected payoff reflects the 

probability that the option will expire in-the-

money. The relevant probabilities are deter-

mined by the five variables enumerated above: 

the current stock price, interest rate, volatility, 

exercise price, and t ime to expiration. Thus, 

given an estimate of the volatility, option valua-

tion is entirely a mechanical process. 

To make this discussion more concrete, con-

sider the following example of the synthetic 

creation of an insured index portfolio. The 

elements needed for this task are the un insured 

index portfolio and Treasury bills (the risk-free 

asset). The object is to form a portfolio consist-

ing of one unit or share of the S&P 500 and one 

S&P 500 index put. The value of this portfolio at 

the t ime of expiration can be symbolically rep-

resented as: 

S* + P* = MAX [S*, K*|, (I) 

where S, P, and K are respectively the index 

price, the put price, and the exercise price. The 

asterisks denote the value of these variables at 

the t ime of expiration. Omission of the asterisks 

indicates that these variables take on their 

current values. This equation simply states that 

the insured portfolio will be worth the greater of 

S* or K*. That is, if S* exceeds K\ the put 

expires worthless and the portfolio value is S*; 

otherwise the put expires in-the-money, offset-

ting the decline in S* below K*, and the port-

folio value is K*. 

Things are much more complicated prior to 

expiration. The formula for the current insured 

portfolio value is: 

S + P = DF-E (S* + P*), (2) 

where DF represents a discount factor, which 

converts the future expected value of the insured 

portfolio into a current value, and E symbolizes 

the current expected value of the insured port-

folio at the expiration date. DF depends on the 
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interest rate and the t ime to expiration. The 

expectation denoted by E may be thought of as 

an averaging of all the values that the insured 

portfolio can have at the time of expiration. 

Some values have higher probabil i t ies than 

others and thus have greater weight in the com-

puted average. Again, it bears emphasizing that 

the probabilities depend only on the current 

values of the five underlying "inputs" into the 

option pricing equation. In other words, the 

range of possible insured portfolio values is 

constrained by these input variables. 

Thanks to Black and Scholes's ingenuity, 

equation (2) can be written in terms of the five 

underlying variables:6 

S + P = S-N, + K-DF-N 2 . (3) 

Only currently observed variables and the 

volatility appear in the equat ion, which is 

expressed in a simplified notation to empha-

size the key variables. The protective put (long 

index share/long index put) on the left-hand 

side of the equation has the same value as the 

replicating portfolio of the index and Treasury 

bills on the right-hand side. S-N, represents 

the dollar amount of the index held and K«DF*N2 

the dollar amount of T-bills. Adjustments to the 

composition of the index/T-bill portfolio over 

t ime are made so that the value of the replicat-

ing portfol io matches the value of the protective 

put. This adjustment process is referred to as 

dynamic hedging, which contrasts with tradi-

tional static hedging strategies such as taking a 

fixed position in short futures or holding a fixed 

proportion of a portfolio in bonds or bills. 

K»DF is the present discounted value of the 

exercise price. It has an alternative interpreta-

tion as the floor for the value of an insured 

portfolio any time before expiration; K is the 

floor at expiration.7 Any desired index put on 

the left-hand side can be created by an appro-

priate choice of the exercise price K. The first 

term on the right-hand side, S-N,, represents 

the present discounted expected value of the 

index S* at the expiration date, given that S* 

exceeds the exercise price K, that is, the put 

expires out-of-the-money. This so-called con-

ditional expectation is a weighted average of all 

possible future values of the index that are 

greater than K. Analogously, the second term on 

the right-hand side, K*DF'N2, is the present dis-

counted value of K, given that S* turns out to be 

less than or equal to K, that is, the put finishes 

in-the-money. 

A more immediate sense of how the replicat-

ing portfolio mimics a protective put can be 

developed through a consideration of extreme 

values that N, and N2 can take. The variables N, 

and N2 are complicated functions of the five 

underlying variables; they embody terms for 

conditional expectations and probabilities. As 

N, approaches zero, N2 approaches one, and 

vice versa. Technically, these variables are known 

as cumulative normal distribution functions, 

wh ich take val ues that range from zero to one. As 

the underlying variables change—for example, 

as the stock price or its volatility changes—the 

values of N, and N2 vary, resulting in shifts in the 

composit ion of the replicating portfolio that 

maintain its equality with the protective put. If 

"Adjustments to the composition of 

the index/T-bill portfolio over time 

are made so that the value of the rep-

licating portfolio matches the value 

of the protective put. This adjust-

ment process is referred to as dy-

namic hedging.'' 

the current index price S is very much greater 

than K, the put is likely to expire out-of-the-

money (worthless), and so N, is approximately 

equal to one and N2 approximately zero. Hence, 

the current values of the insured portfolio and 

the index are close. Conversely, if the current 

index price is very much less than K, the put is 

"deep" in-the-money and the current insured 

portfolio value is close to K-DF. 

The value of N, plays a pivotal role in port-

folio insurance. It will henceforth be referred to 

as the option delta, which is the standard name 

given to this variable. As the index price rises, so 

does delta; the probability that the synthetic 

put will expire out-of-the-money increases. The 

option delta has another important interpreta-

tion-. it indicates what fraction of the index to 

hold in the replicating portfolio. Similarly, N2 
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indicates the fraction of the maximum current 

investment in Treasury bills, that is, K«DF. Thus, 

as delta increases and the index rises, the 

replicating portfolio is shifted out of Treasury 

bil lsand into the index bysel l ingbi l lsand using 

the proceeds to buy the index. Conversely, as 

delta decreases and the index falls, the replicat-

ing portfolio is shifted the other way by selling 

the index and using the proceeds to buy bills. At 

expiration, the portfolio is invested entirely in 

the index or entirely in T-bills. 

Although the composition of the replicating 

portfolio changes over time as the five under-

lying variables fluctuate, its current value equals 

the current value of a long index/long put port-

folio because both offer the same payoff at the 

expiration date. It is in this respect that the 

replicating portfolio is equivalent to the protec-

"For the futures version, the portfolio 

holds the entire share of the index 

and has an appropriate number of 

short futures contracts in order to 

create the. . . synthetic bill position.'' 

tive put. The two portfolios are exactly equiva-

lent only if the replicating portfolio is adjusted 

continuously over t ime. The continuously-

adjusted replicating portfolio is said to be self-

financing because once the initial investment is 

made, no further cash flows come from outside 

the portfolio. The protective put is also ob-

viously self-financing in that, after the initial 

purchase of the index share and the index put, 

no further cash flows arise until the expiration 

date. The complications that occur due to dis-
continuouslyadjusted replicating portfolios are 

discussed below. 

For the insured portfolio, part of the initial 

investment goes toward the purchase of a put, 

necessarily reducing the portfolio's ups ide 

potential. The upside capture for the repl icating 

portfolio will be the same as that for an index-

put portfolio. The cost is not an actual payment 

for the put, but the opportunity cost of holding 

part of the portfol io in Treasury bills. The greater 

the level of the floor, the higher are the exercise 

price and put premium and the smaller is the 

upside capture. 

Using Index Futures. Although theoretically 

feasible, index/T-bill replicating portfolios are 

not used in practice. Instead, most i nsured port-

fol ios are implemented using S&P 500 index 

futures contracts. The transactions costs for 

using the latter are about one-third less than for 

Treasury bills. Furthermore, the futures market 

is more liquid than the stock market, as order 

executions to buy or sell futures are transacted 

faster than those for the underlying S&P 500 

itself. 

The key to understanding the futures imple-

mentation is to see that a portfolio combining 

one share of the index with a short future is 

theoretically equivalent to holding a Treasury 

bill. In fact, a short future/long index portfolio is 

sometimes referred to as a synthetic money 

market instrument. This equivalence is based 

on what is known as a cost-of-carry model for 

futures. Buying an index share and simultane-

ously selling a futures contract short creates a 

hedged, (nearly) riskless portfolio because the 

futures contract fixes the selling price. What 

should the rate of return on a riskless asset be? 

By arbitrage, any assets of equa l risk and 

maturity should earn the same rate of return. 

Thus, the hedged index portfolio should earn 

the T-bill rate. Further details about creating 

synthetic money market instruments are pre-

sented in the appendix to this article. 

Using futures instead of T-bills simply in-

volves an addit ional step in setting up and 

adjusting a replicating portfolio. The initial 

index/T-bill portfolio contains some propor-

tion of bills, based on equat ion (3). For the 

futures version, the portfolio holds the entire 

share of the index and has an appropriate num-

ber of short futures contracts in order to create 

the bill position. In the event that the index rises 

after the portfolio is establ ished, the short 

futures position is reduced by buying futures 

contracts, resulting in a smaller synthetic bill 

position. On the other hand, a falling index 

induces more futures sales to lessen the port-

folio's exposure to the market, thus placing 

more of the portfolio in synthetic bills. 
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Practical Considerations 

This section develops in greater depth the 

background needed to understand the index/ 

T-bill and index/futures implementations of 

portfolio insurance. Before examining simula-

tions run on actual historical data, some addi-

tional preliminary topics are discussed. These 

are intended to give a more detailed view of the 

mechanics of running an insured portfolio and 

to help in interpreting the simulation results. 

These topics will also help to illuminate the 

channels through which portfolio insurance may 

have affected the underlying stock market, par-

ticularly during the October 19 crash. 

Sources of Error and Risk in Portfolio Rep-

l icat ion. In practice, the floor provided by 

portfolio insurance can be rather soft. Inac-

curacies in protective put replication arise from 

a number of sources. Nonconformity of real-

world stock and stock-index price movements 

with those assumed in an option pricing model, 

as well as the possible inadequacy of the model 

itself, presents a source of error and risk to the 

insured portfolio owner. 

The adaptation of theory to practice gives rise 

to replication errors, the differences between 

the values of the actual repl icating portfol io and 

the theoretical insured portfolio (that is, long 

index/long put). Discontinuous adjustment to 

the composition of the insured portfolio nec-

essarily produces replication errors, both gains 

and losses, which add to the uncertainty about 

insured portfolio performance. This adjustment 

process is referred to as rebalancing the port-

folio. There are many possib le rebalancing 

criteria that offer different trade-offs between 

more accurate replication of a long index/long 

put portfolio and the transactions costs that 

accrue due to rebalancing. According to the 

Black-Scholes model, one necessary condition 

for perfect replication is that rebalancing must 

occur continuously over time; however, even if 

this were possible, transactions costs would 

render such rebalancing prohibitively expen-

sive. Thus, actual replicating portfolios will not 

match their theoretical potentials. For the pur-

pose of this exposition, the simulated insured 

portfolios were rebalanced daily. 

Replication errors are particularly serious 

when stock prices " jump" to a new level. During 

such sharp market moves, there is no oppor-

tunity to rebalance the insured portfolio. Due to 

the trade-offs involved in managing an insured 

portfolio, achieving a firm floor is difficult in 

practice. This obstacle poses a serious risk to 

the holder of an insured portfolio. 

Mentioned above were the problems asso-

ciated with estimating volatility.8 Furthermore, 

the volatility may change over time, adding to i 

uncertainty about the cost of portfolio insur-

ance. The volatility estimate is usually revised 

whenever the insured portfolio is rebalanced. 

For portfolios whose composition is not iden-

tical to the index, there also exists a basis risk. 

This risk refers to the less than perfect positive 

correlation between movements in the values Of 

the portfolio and (discounted) long futures. 

Even for exact index portfolios, a basis risk is 

"nonconformity of real-world stock 

and stock-index price movements 

with those assumed in an option 

pricing model, as well as the possi-

ble inadequacy of the model itself 

presents a source of error and risk to 

the insured portfolio owner.'' 

still present if the put option expiration date 

does not coincide with the futures expiration. 

Nonsynchronous expiration dates also gives 

rise to an interest rate risk. The S&P 500 index 

futures contracts can be readily traded only in 

contract maturities of no longer than four months. 

Furthermore, these short-maturity contracts, 

being more liquid, are traded with lower trans-

actions costs. Portfolio insurance programs, 

however, typically run from one to five years. 

Hence, the futures position must be "rolled 

over" at relatively frequent intervals. The dif-

ference in the expiration dates for the PI pro-

gram and futures contracts creates a mismatch 

between the interest rate appropriate for the 

replicating portfolio and the short-term interest 

rate implied by the futures position. Thus, using 

futures generally entails both basis risk and 

interest rate risk. 
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The simulation runs discussed below are 

intended as an illustration of portfolio insurance, 

not as an evaluation of its efficacy. A more 

sophisticated modeling effort would be needed 

to capture many of the subtleties involved in 

running real-world insured portfolios.9 Actual 

portfolio insurance providers do not simply let 

their programs run on automatic. Instead, much 

judgment comes into play, particularly in est-

imating the unobservable opt ion volatility. 

Judgment is likewise instrumental when an 

insurer wishes to profit from futures mispricing 

and timing of rollovers, to decide on the timing 

and criteria for rebalancing, and, for some 

insurers, to switch among different methods for 

creating the insurance. These complications 

make actual implementation of portfolio insur-

ance as much an art as a science. 

"Actual portfolio insurance providers 

do not simply let their programs run 

on automatic. Instead, much judg-

ment comes into play. . . . These 

complications make actual imple-

mentation of portfolio insurance as 

much an art as a science." 

Some Refinements. To simplify the exposi-

tion thus far, it has been assumed that the index 

does not pay dividends. Because the simulations 

presented below use actual index data, the 

option pricing model needs to account for divi-

dend payments. The insured portfolios to be 

examined will create European, payout-unpro-

tected puts, that is, puts that protect only the 

capital appreciation component of the index 

return, not the dividend component. To value a 

dividend-unprotected put, it was assumed that 

the future dividend payments and their timing 

are known with certainty. Each index price was 

adjusted by subtracting the present discounted 

value of all future dividend payments remaining 

between the current date and the expiration 

date. In theory, stock prices fall by the amount of 

the d iv idend payment on their ex-dividend 

dates; the same is true of the index, which 

experiences dividend distributions almost daily 

from its consti tuent stocks. The dividend-

adjusted index was used in the Black-Scholes 

option formula to evaluate the value of delta. 

Both insured and uninsured index portfolios 

receive dividends, which are reinvested in T-

bills. Bear in mind that variations in the divi-

dend flow from the index account for only a 

minor proportion of the variations in the total 

returns on the insured and uninsured portfolios. 

The simulations reported below compare 

insured with uninsured index portfolios. In order 

to make the two comparable, both were con-

structed to start with the same initial invest-

ment, which was the current index value for each 

simulation period. (Establishing an insured 

portfolio of the index and T-bills, or the index 

with short futures, is conceptually equivalent to 

allocating part of the funds toward paying the 

put premium and the remainder toward buying 

the index). Details concerning the method of 

equating the initial values of both portfolios are 

discussed in Mark Rubinstein (1984) and in 

F.J. Gould and C.B. Garcia (1987). All portfolios 

used daily closing prices for the S&P 500 index 

and futures. Unless otherwise noted, daily 

interest rates were computed from the out-

standing T-bill that matured immediately after 

the S&P 500 futures expired. The expiration 

dates used in the simulations were taken to be 

the first trading day during the delivery month 

for the expiring S&P 500 futures contract. Trans-

actions costs were incorporated in the Black-

Scholes model using the Leland (1985) method 

of augmenting the estimated option volatility. 

The assumed transactions costs of adjusting the 

insured portfolio are taken to be I percent of 

the volume of transactions for the index/T-bill 

version and 0.33 percent for the index/futures. 

These figures are consistent with those report-

ed in Rubinstein (1984), Ethan S. Etzioni (1986), 

and Garcia and Gould (1987). The relative cost 

advantage of futures assumed here is fairly 

conservative. 

Another detail that deserves mention is that 

the cash flows associated with a futures position 

are ignored in the simulations. Futures con-

tracts are marked to market daily, which means 

that gains (or losses) to the futures position are 

received (or paid) daily. In managing an actual 

insured portfolio, some provision must be made 

to handle these cash flows, particularly the out-

FEDERAL RESERVE BANK OF ATLANTA 11 Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



Table 1. 
An Example of an Index/T-Bill Insured Portfolio, 

September 3 , 1 9 8 6 - September 16, 1986* 

Date 
Uninsured 
Portfolio 

Percent 
Change 

Insured 
Portfolio 

Percent 
Change Delta 

Synthetic 
Put 

Price** Stock Bills 
Interest 

Rate 

9 /3 250.08 .00 250.08 .00 .278 11.38 66.60 183.48 5.25 
9 /4 253.86 1.51 250.90 .33 .377 9.09 91.58 159.53 5.22 
9 /5 250.54 .18 250.00 -.03 .302 11.44 72.27 177.63 5.28 
9 /8 248.24 -.73 249.51 -.23 .248 13.08 58.95 190.31 5.28 
9/9 247.81 -.91 249.45 -.25 .221 13.12 52.31 196.87 5.27 
9 /10 247.23 -1.14 249.39 -.28 .204 13.56 48.13 200.96 5.22 
9/11 235.38 -5.88 247.50 -1.03 .119 24.94 26.69 220.10 5.28 
9/12 230.90 -7.67 247.05 -1.21 .083 29.11 18.42 227.90 5.26 
9 /15 232.20 -7.15 247.20 -1.15 .092 27.94 20.47 225.99 5.23 
9 /16 232.02 -7.22 247.22 -1.14 .088 28.13 19.43 227.06 5.20 

* The portfolio is rebalanced daily. 

** The expiration date for the synthetic put is December 1, 1986. 

flows. Either a separate fund of cash instru-

ments (T-bills) is set aside for this purpose, or 

part (say, 5 percent) of the insured portfolio is 

held in T-bills. A somewhat more complicated 

accounting scheme would have been needed in 

the simulations to keep track of the interest 

earned (or forgone) on the gains (or losses) to 

the futures position. However, including this 

accounting would have only a minor effect on 

the simulation results. 

Two Examples of Insured Portfolios 

The Index/T-Bill Version. Table l provides a 

detailed comparison of the daily changes in 

sample insured and uninsured S&P 500 index 

portfolios. The insured portfol io uses the 

index/T-bill implementation; its transactions 

costs were set to zero for this example. Both 

portfolios are initiated on September 3, 1986, 

and have initial index values of 250.08. The 

insured portfolio contains a synthetic put that 

expired on December ! , 1986, and that was con-

structed to insure to a maximum (theoretical) 

loss of zero percent of the initial portfolio value. 

The zero percent floor applies to the insured 

portfol io value as of the expiration date. Prior to 

that date, as can be seen, the portfolio can fall 

below the floor level, although capital losses 

will be less than those on the uninsured port-

folio. 

During the ten-trading-day period reported 

in the table, the S&P 500 fell sharply, ex-

periencing a very large 4.8 percent decline on 

Thursday, September 11, from the previous day's 

close. This produced a 42 percent drop in delta, 

which triggered a 45 percent reduction in the 

insured portfolio index holdings. The proceeds 

from the partial index liquidation were used to 

increase bill holdings. Due to this gradual daily 

shifting of index holdings to bills, the insured 

portfolio had lost I.O percent of its value from 

September 3 as compared with a 5.9 percent 

loss on the uninsured index itself. Another way 

to view this process is to note that the synthetic 

put value rose over this period as the index fell, 

thus providing partial insurance during the 

market's decline. 

Over the full insurance period, the actual 

index turned out to be almost unchanged, finish-

ing on December I at 249.05. The uninsured 

portfolio (which includes accumulated dividends 

and interest) was up 0.41 percent, while the 

insured portfolio was down 0.60 percent. As 

expected, the insured portfolio was less volatile 

than the index: the maximum loss for the unin-

sured portfolio was 7.8 percent as opposed to a 
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Table 2. 
An Example of an Index/Futures Insured Portfolio, 

September 3 , 1 9 8 6 - September 16 ,1986* 

Synthetic Synthetic 
Uninsured Percent Insured Percent Put Interest Futures 

Date Portfolio Change Portfolio Change Delta Price** Stock Bills Rate Basis 

9/3 250.08 .00 250.08 .00 .278 11.38 66.60 183.48 8.54 2.27 
9/4 253.86 1.51 251.17 .44 .377 9.09 91.58 159.68 8.10 2.07 
9/5 250.54 .18 250.83 .30 .302 11.44 72.27 178.46 5.71 .98 
9 /8 248.24 -.73 249.25 -.33 .248 13.08 58.95 190.18 8.93 2.31 
9/9 247.81 -.91 249.46 -.25 .221 13.12 52.31 197.02 8.12 1.93 
9/10 247.23 -1.14 249.63 -.18 .204 13.56 48.13 201.35 7.37 1.59 

9/11 235.38 -5.88 249.07 -.40 .119 24.94 26.69 220.02 2.68 -.28 
9/12 230.90 -7.67 249.25 -.33 .083 29.11 18.42 230.47 0.74 -.97 
9/15 232.20 -7.15 249.19 -.35 .092 27.94 20.47 228.36 1.21 -.79 
9/16 232.02 -7.22 249.28 -.32 .088 28.13 19.43 229.48 0.94 -.87 

* The portfolio is rebalanced daily. 

** The expiration date for the synthetic put is December 1, 1986. 

maximum loss of l .5 percent for the insured ; the 

maximum gains were 1.5 percent and 0.3 per-

cent, respectively. Again, downside protection 

comes at the expense of upside performance. 

The Index/Futures Version. Table 2 repeats 

the portfolio comparisons given in Table l, but 

instead of index/bil l implementation the in-

sured portfolio uses index/futures. The syn-

thetic put prices and option deltas are identical 

to those in Table l, because the T-bill rate was 

still used in the Black-Scholes equation. Trans-

actions costs are again assumed to be zero for 

this example. Differences between the two 

simulations arise because of mispricing of the 

futures. Both Etzioni (1986) and ]ohn ). Merrick, jr. 

(1987b) discuss the empirically observed ten-

dency for index futures price changes to "over-

shoot" index price changes. In other words, 

when the index price is rising (falling), the 

futures price tends to increase (decrease) more 

than proportionately. As a result of mispricing, 

the value of the synthetic bill position on a given 

day will differ from the value of the T-bill posi-

tion on that day. The reported daily interest 

rates on the synthetic bill are clearly more 

volatile than the corresponding T-bill rates. This 

is true not only for this small sample but also 

over the entire history of the S&P 500 index 

futures. The volatility tends to be greatest dur-

FEDERAL RESERVE BANK OF ATLANTA 

ing the contract's delivery month, which is why 

the expiration date for the insurance period was 

chosen to be the first trading day of the delivery 

month. 

Underpriced futures contracts imply that bill 

yields are lower and bill prices are higher. 

Additional futures sales during a market decl ine 

are therefore equivalent to purchasing low (and 

possibly negative) yielding synthetic bills. Dur-

ing the market drop on September 11, the syn-

thetic rate d ropped from 7.37 percent the 

previous day to 2.68 percent, and continued to 

fall on the next day to 0.74 percent. As can be 

seen in the "Futures Basis" column, the decline 

in yield corresponds to a d ipping of the S&P 

December futures price below the S&P 500 

index (that is, a negative basis). This occurrence 

is not uncommon, despite the fact that it rep-

resents a stock-index arbitrage opportunity.10 

The value of the synthetic bill component of 

the insured portfolio on September 11 exceeded 

the value of the corresponding actual bill com-

ponent reported in Table I. This disparity 

appears simply because the synthetic bills 

bought before September 11 were cheaper than 

the actual T-bills; that is, the synthetic yield was 

greater than the actual bill yield. After Septem-

ber 11, the pricing relationship reversed so that 

if the insured portfolio had been l iquidated at 
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the close of business on September 11, capital 

gains would have accrued to the synthetic bills. 

The superior performance of the index/futures 

portfolio over the index/T-bill portfolio resulted 

because futures were initially overpriced and 

later undërpriced during the first half of Sep-

tember 1986. From September 3 to the close on 

September 11, the index/futures insured port-

folio was down only 0.40 percent as compared 

with a dec l ine of 1.03 percent for the index/ 

T-bill portfolio. 

During the course of the insurance period, it 

turned out that the synthetic rate was more 

often than not below the actual bill rate. The 

cumulat ive impact of the futures mispricing 

caused the index/futures insured portfolio to 

finish below the index/T-bill insured portfolio. 

At expiration on December 1, 1986, the index/ 

T-bill insured portfolio was 0.60 percent below 

its initial value, while the index/futures insured 

portfolio was down 1.06 percent. Discontinuous 

trading results in cumulat ive errors in the 

replicating portfolio, so that, as in these cases, 

the portfolio performances will virtually always 

deviate from their theoretical potentials. 

Simulations Using Historical Data 

Tables 3 through 5 report simulation results 

for insured and uninsured S&P 500 index port-

folios spanning different periods and using dif-

ferent implementations and insurance floors. 

Table 3 displays the results for portfolio simula-

tions that ran one-year insured portfolios with 

starting dates from january 1974 to January 1986. 

The daily yield on the current one-year T-bill 

was used in the daily option pricing. Most port-

folios were simulated over 253 trading days, and 

the insured portfolios, with - 5, 0, and 3 percent 

floors, were rebalanced daily. Most items in the 

table are self-evident. For any t ime period, the 

uninsured S&P 500 index and insured portfolio 

data and statistics are read by row. The final S&P 

500 index value is less than the S&P portfolio 

value (the "Final Portfolio" column) because the 

latter includes accumulated d iv idends and 

interest on those dividends. The uninsured S&P 

portfol io is directly comparable with the various 

insured portfolios. 

All percentage changes are taken relative to 

the initial portfolio values, which by construc-

14 

tion are the same for all portfolios. The "Port-

folio Percent Change" column gives the total 

change from the initial to final dates. The "Max-

imum Percent Change" column gives the max-

imum cumulat ive change in portfol io that 

occurred during the life of the portfolio. Sim-

ilarly, the "Minimum Percent Change" column 

indicates the lowest cumulat ive percentage 

change from the initial portfolio value. ^ 

Finally, the "Cost" column reports the dif-

ference between a given insured portfolio's 

final return (under "Portfolio Percent Change") 

and the uninsured portfolio's final return (in the 

same column). Again, the cost can be thought of j 

as being analogous to funds allocated to purchas-

ing a put, so that less remains for investment in 

the index. The cost actually arises because part 

of an insured portfolio's value is placed in 

T-bills, which necessarily results in forgone 

capital and dividend returns when the unin-

sured portfolio appreciates faster than T-bills. 

The cost, therefore, is actually an opportunity 

cost associated with creating an insured port- j 

folio. On the other hand, when the insured 

portfolio loses value relative to the floor level, 

the cost of holding an insured portfolio will be 

negative, that is, the insurance pays off. 

As an example of insured and uninsured port-

folio performance during a rising market, con-

sider the January 2, 1986, to December 31,1986, 

holding period in Table 3. All portfolios started 

at the initial index value of 209.59. The un-

insured portfolio appreciated by 19.65 percent 

by December 31, whereas all insured portfolios 

underperformed this rate of appreciation, as 

expected. The - 5 percent floor portfolio had, in 

effect, the largest deductible and consequently 

had the next best return of 12.67 percent, 6.99 

percentage points less than the uninsured 

portfolio's cumulat ive change. Reducing the 

deduct ib le , by lifting the floor, raised the 

opportunity cost of insurance considerably. The 

cumulative returns on the 0 percent and 3 per-

cent floor portfolios were, respectively, 9.39 and 

5.08 percent. The synthetic creation of a protec- j 

tive put also dampened fluctuations in insured 

portfolio values over the lives of the portfolios, 

as is readily seen in the maximum and minimum 

cumulative percentage change columns. 

The January 3, 1977, to December 30, 1977, 

period gives an example of portfolio perfor-

mance during a declining market. Because the 
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Table 3. 
Insured vs. Uninsured Index Portfolios* 

(Transactions Costs included) 

Index/T-Bill Version 

Portfolio Maximum Minimum 
Floor Initial Final Final Percent Percent Percent 

Portfolio Level Index Index Portfolio Change Change Change Cost 

January 3 ,1974 - December 31 ,1974 
253 Trading Days 

S&P 500 * * * 97.68 68.56 72.39 -25.90 2.83 -33.32 * * * 

-5% 92.80 * * * * * * 94.45 -3.31 1.13 -5.44 -22.60 

0% 97.68 * * * * * * 99.79 2.16 2.16 -1.64 -28.06 
+3% 100.61 * * * * * * 101.84 4.26 4.26 -0.81 -30.16 

January 2 , 1 9 7 5 - December 31 ,1975 
253 Trading Days 

S&P 500 * * * 70.23 90.19 94.08 33.93 39.04 -0.19 * * * 

-5% 
0% 

66.72 * * * * * * 84.99 21.02 28.25 -0.15 12.91 -5% 
0% 70.23 * * * * * * 80.59 14.74 21.83 -0.08 19.20 

+3% 72.35 * * * * * * 76.00 8.21 13.97 -0.01 25.72 

January 2 ,1976 - December 31 ,1976 
253 Trading Days 

S&P 500 * * * 90.90 107.46 111.51 22.65 22.65 1.86 * * * 

-5% 86.36 * * * * * * 104.77 15.26 15.65 1.32 7.39 
0% 90.90 * * * * * * 101.73 11.91 12.24 0.88 10.74 

+3% 93.63 * * * * * * 97.30 7.04 7.20 0.46 15.62 

January 3 ,1977 - December 30, 1977 
252 Trading Days 

S&P 500 * * * 107.00 95.10 99.83 -6.72 -1.20 -11.59 * * * 

-5% 101.65 * * * * * * 100.80 -5.80 -0.89 -6.42 -0.92 

0% 107.00 * * * * * * 106.94 -0.06 -0.06 -2.29 -6.66 

+ 3% 110.21 * * * * * * 110.16 2.96 2.96 -0.46 -9.67 

January 3 ,1978 - December 29 ,1978 
252 Trading Days 

S&P 500 * * * 93.82 96.11 101.43 8.09 17.91 -6.47 * * * 

-5% 89.13 * * * * * * 95.11 1.37 12.93 -4.73 6.71 

0% 93.82 * * * * * * 93.31 -0.55 10.49 -2.60 8.64 
+ 3 % 96.64 * * * * * * 95.03 1.28 6.92 -1.07 6.80 

January 2 ,1979 - December 31 ,1979 
253 Trading Days 

S&P 500 * * * 96.73 107.94 113.91 17.74 19.63 0.25 * * * 

-5% 91.89 * * * * * * 106.93 10.54 13.87 -0.58 7.20 
0% 96.73 * * * *** 105.66 9.24 12.35 -0.14 8.51 

+ 3 % 99.63 * * * * * * 103.75 7.26 10.10 0.35 10.48 

January 2 ,1980 - December 31 ,1980 
253 Trading Days 

S&P 500 * * * 105.76 135.76 142.42 34.63 38.54 -5.73 * * * 

-5% 100.47 * • * * * * * 134.19 26.88 31.32 -5.53 7.75 

0% 105.76 * * * * * * 132.10 24.90 29.26 -4.79 9.73 
+ 3 % 108.93 * * * * * * 129.59 22.53 26.80 -4.18 12.10 
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Table 3 continued 

Portfolio Maximum Minimum 
Floor Initial Final Final Percent Percent Percent 

Portfolio Level Index Index Portfolio Change Change Change Cost 

January 2 ,1981 - December 31 ,1981 
253 Trading Days 

S&P 500 
-5% 

0% 
+ 3 % 

* * * 

129.52 
136.34 
140.43 

136.34 * * * 

* * * 
* * * 

122.55 *** 

* * * 
* * * 

129.71 
128.67 
136.95 
141.91 

-4.88 
-5.63 
0.45 
4.08 

1.66 
1.02 
0.85 
4.08 

-13.53 
-8.39 
-3.58 
-2.58 

* * * 

0.75 
-5.32 
-8.96 

January 4 , 1 9 8 2 - December 31 ,1982 
253 Trading Days 

S&P 500 
-5% 
0% 

+3% 

* * * 

116.60 
122.74 
126.42 

122.74 *** 

* * * 
* * * 

150.64 *** 

* * + 
* * * 

148.06 
138.92 
138.26 
137.05 

20.60 
13.18 
12.64 
11.66 

21.87 
15.08 
14.45 
13.42 

-12.93 
-9.09 
-6.41 
-4.79 

* * * 

7.42 
7.96 
8.95 

January 3 ,1983 - December 30 ,1983 
253 Trading Days 

S&P 500 
-5% 
0% 

+ 3 % 

* * * 

131.42 
138.34 
142.49 

138.34 *** 

* * * 
* * * 

164.93 *** 

* * * 
* * * 

172.40 
159.01 
153.75 
148.07 

24.59 
14.94 
11.14 

7.03 

28.91 
20.18 
16.05 
10.92 

1.48 
0.55 
0.43 
0.37 

* * * 

9.65 
13.45 
17.56 

January 3 , 1 9 8 4 - December 
253 Trading Days 

31, 1984 

S&P 500 
-5% 
0% 

+ 3% 

* * * 

155.84 
164.04 
168.96 

164.04 * * * 

* * * 
* * * 

167.24 *** 

* * * 
* * * 

175.18 
166.25 
166.08 
166.21 

6.77 
1.35 
1.25 
1.32 

7.93 
3.23 
2.91 
2.88 

-7.28 
-7.10 
-4.39 
-2.38 

* * * 

5.42 
5.52 
5.45 

January 2 ,1985 - December 31 ,1985 
253 Trading Days 

S&P 500 
-5% 
0% 

+ 3 % 

* * * 

157.10 
165.37 
170.33 

165.37 * * * 

* * * 
* * * 

211.28 *** 
* * * 
* * * 

219.67 
207.71 
203.62 
198.39 

32.81 
25.60 
23.13 
19.97 

33.03 
26.04 
23.55 
20.37 

-0.99 
-0.74 
-0.52 
-0.32 

*** 

7.21 
9.28 

12.85 

January 2 , 1 9 8 6 - December 31 ,1986 
253 Trading Days 

S&P 500 
-5% 
0% 

+ 3 % 

* * * 

100.11 
209.59 
215.88 

209.59 *** 

* * * 
* * * 

242.17 *** 

* * * 
* * * 

250.82 
236.14 
229.28 
220.23 

19.65 
12.67 

9.39 
5.08 

24.95 
18.18 
14.74 
10.60 

-2.70 
-2.05 
-1.39 
-0.76 

* * * 

6.99 
10.26 
14.58 

* The portfolios are rebalanced daily. 

u n i n s u r e d por t fo l i o e n d e d 6.72 pe r cen t b e l o w 

its init ial va lue , all syn the t i c p u t s f i n i shed in-

t h e - m o n e y . T h e - 5, 0, a n d 3 p e r c e n t f l oor 

por t fo l ios h a d c umu l a t i v e final re turns of - 5.80, 

- 0.06, a n d 2.96 p e r c e n t r espec t i ve l y . T h e s e 

returns h a p p e n t o b e q u i t e c l ose t o the ir f loor 

va lues . D u e t o rep l i ca t ion errors, re turns for 

t h e se portfo l ios du r i ng o ther down-market years 

a re s o m e t i m e s g rea t e r or s m a l l e r t h a n the i r 

t a r g e t e d f loors . N o t i c e t h a t e v e n b e f o r e t h e 

insured portfolios' expirat ion dates, s o m e degree 

of protect ion was o b t a i n e d from marke t decl ines, 

s i n c e t h e m i n i m u m c u m u l a t i v e p e r c e n t a g e 

c h anges are no t as large as t h e -l 1.59 pe r cen t 
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drop for the uninsured portfolio. 

Tables 4 and 5 give simulat ion results for 

three-month insurance periods (see pp. 20-23). 

The two tables are identical in all respects, 

except that Table 4 represents the index/T-bill 

version of portfolio insurance while Table 5 rep-

resents the index/futures version. Each insur-

ance period coincides with the final three 

months for each of the S&P 500 index futures 

contracts issued, beginning with the March 1983 

contract. The T-bill expiring immediately after 

the futures contract was matched with the 

futures in doing each simulation, and the daily 

yield on that bill was used in pricing the option 

in both tables. The tables include insured 

portfolios with 0 and - 5 percent floors. The full 

simulation results for Tables I and 2 are given in 

the last block of entries in Tables 4 and 5. 

In the sample considered in Tables 4 and 5, 

futures mispricing turns out to be substantial. In 

14 out of 36 simulated insured portfolios, the 

cost of the index/futures version exceeded that 

of the index/T-bill version, despite the trans-

actions cost advantage of using futures. These 

simulations were also recomputed setting trans-

actions costs to zero, as in Tables 1 and 2. Dif-

ferences between the two implementations now 

arise solely because of mispricing.11 The results 

(not included in the tables) indicate that 18 out 

of 36 index/futures simulations are higher-cost 

compared with their index/T-bill counterparts. 

The simulations reveal that index futures mis-

pricing is empirically important and can offset 

the cost advantage of using futures. This conclu-

sion is tempered by the caveats offered above 

concerning simulations and by the conservative 

estimate for the futures cost advantage. 

To the extent that the mispricing is systematic 

and predictable, the replication strategy can be 

adjusted to compensate for the mispricing. 

Merrick (1987b) discusses a procedure to correct 

for predictable mispricings. To some degree, 

judgment and discretion exercised in insuring a 

portfolio using futures would be expected to 

mitigate the costs arising from disadvantageous 

mispricing. 

Insurers particularly want to protect against 

catastrophic market declines, and this is pre-

cisely where the usefulness of portfolio insur-

ance is problematic. The mispricing phenomenon 

became acute during the October 19, 1987, stock 

market crash. One prominent portfolio insurer 

hesitated in sel l ing futures as the market 

declined because of the steep discount on the 

futures below the index. The firm hoped for a 

realignment of futures and index prices, which 

did notoccurdueto the breakdown inarbitrage, 

and eventually sold less than half the futures 

contracts that their programs called for.12 Other 

insurers were probably in a similar bind at the 

time. As a result, insured portfolios fell below 

their floor levels. The accompanying box dis-

cusses the issues and presents currently avail-

able information on the role of portfolio insurance 

in the October crash (see p. 19). 

Conclusion 

The term portfolio insurance is a misnomer, 

as the recent market crash has made abundantly 

clear. This article has shown how the most com-

mon implementation of portfolio insurance is a 

specialized form of hedging using stock-index 

futures. As is well known to practitioners, hedg-

ing is generally not without risk, and portfolio 

insurance strategies are no exception. 

The dynamic adjustments associated with 

portfolio insurance distinguish it from other 

types of hedging. Frequent changes to the short 

futures position, or alternatively to the index 

and T-bill positions, are made to replicate syn-

thetically a portfolio insured by an index put (a 

protective put). The success of this hedging 

strategy in providing downs ide protection 

depends on a host of factors, which have been 

discussed in this article. Actual insured port-

folio performance may fail to achieve the pre-

specified floor rate of return. One reason, 

highlighted above, is that futures prices fre-

quently differ substantially from their theoret-

ically predicted values. Futures mispricing 

contributes to the uncertainty regarding insured 

portfolio performance and cost. 

The mispricing that occurred during the 

October 19 stock market crash was unprecedent-

ed, as were practically all aspects of that finan-

cial collapse. As critics were quick to point out, 

portfolio insurance did not perform as expect-

ed. However, the partial failure of the insurance 

was a consequence of structural frictions in both 

the stock and futures markets, not of the in-

surance technique per se. Since the market 
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collapse, the number of clients using portfolio 

insurance has shrunk, reportedly by half of the 

pre-October level, in terms of asset values 

covered.13 Whether portfolio insurance recovers 

its appeal remains an open question. What is 

clear is that major institutional changes that 

transform trading into a more highly automated 

process would improve the effectiveness of PI 

strategies. Over recent years, advances in com-

puter technology have revolutionized trading in 

traditional as well as in new securities and finan-

cial instruments and will surely continue to do 

so. Portfolio insurance is an outgrowth of prog-

ress in financial theory and practice, and is but 

one example of the evolutionary development 

of the marketplace. 

Append ix 

The relationship between the index price and 

the futures price is determined by the net cost of 

holding a hedged long position in the S&P 500 

index. The opportunity cost of this investment is 

assumed to be the risk-free rate, that is, the 

interest rate on Treasury bills of comparable 

maturity. Selling an S&P 500 futures contract 

against a share of the S&P 500 index renders the 

long index position riskless because at expiration, 

due to the convergence of futures and index prices, 

the gain (or loss) on the long index position will be 

exactly offset by the loss (or gain) on the short 

futures position. In equilibrium, investors will be 

indifferent between holding a perfectly hedged 

position in the index and holding an equivalent 

position in T-bills. 

The cost-of-carry relationship may be expressed 

as follows-. 

where F is the current futures price, I the current 

index price, D the present discounted value of 

anticipated dividends, r the annualized risk-free 

rate, and t the time to expiration of the futures 

contract. The first term in brackets is the futures 

basis, expressed as a fraction of the index. The 

second term is the expected dividend yield. The 

annualized sum of these two yields is equal to the 

annualized risk-free rate. In other words, the 

holder of the hedged index position receives the 

capital appreciation locked in by the futures con-

tract and the dividends paid by the stocks con-

tained in the index up until expiration of the 

futures contract. 

Given the values of the other variables, the 

equilibrium value of the futures price is deter-

mined. A futures basis greater than the equilib-

rium basis implies a risk-free arbitrage opportunity 

which entails selling the relatively overpriced 

future and buying the underpriced index. Con-

versely, a futures basis smaller than the equilib-

rium basis induces arbitrage, which involves 

buying the underpriced future and selling (or sell-

ing short) the overpriced index. See John J. 

Merrick, Jr. (1987a) for an introduction to stock-

index arbitrage, and Hans R. Stoll and Robert E. 

Whaley (1985) for a discussion of practical aspects 

of carrying out the arbitrage. 
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Portfolio Insurance and 

the Crash of October 1987 

The stock market crash on Monday, October 19, 

1987, has raised questions both about how effec-

tively portfolio insurance limited downside risk 

and about its possible systemic repercussions to 

the underlying stock market. On October 19, 

"Black Monday," the Dow Jones Industrial Average 

plunged a record 508 points (22 percent) and the 

S&P 500 Index dropped 57.6 points (20.5 percent), 

proportionately almost as much. In the following 

weeks, both stock-index arbitrage and portfolio 

insurance were widely blamed for exacerbating 

the market's turmoil. 

Some critics have raised a well-founded con-

cern that the interaction of portfol io insurance and 

stock-index arbitrage may be destabilizing. Stock-

index arbitrage should be thought of as a trading 

link between the futures and stock markets that 

aligns index futures and stock index prices. Stock-

index arbitrage is a straightforward form of arbi-

trage: buying a good or asset in a market where it 

is cheap and sell ing it in a market where it is dear. 

If the futures price is sufficiently below (above) the 

index price, arbitrageurs buy (sell) the futures and 

sell (buy) the index. In theory, ensuring that the 

"law of one price" holds cannot be destabilizing; 

in practice, however, the volume and timing of 

stock-index arbitrage could conceivably con-

tribute to intraday volatility. Coupling index arbi-

trage with portfolio insurance may create de-

stabilizing price movements. The critics' argu-

ment goes as follows: A large market decline 

triggers futures selling by portfolio insurers, which 

drives the futures price down relative to the index 

price. This in turn sets off arbitrage trading be-

cause the futures become underpriced relative to 

the index. Stock-index arbitrageurs buy the futures 

and sell short a basket of stocks that repl icates the 

current composition of the index. Stock sales by 

arbitrageurs drive the index price down. Thus, 

stock-index arbitrage transmits the selling pres-

sure from futures to the stock market. Arbitrage-

induced price declines in the stock market then 

induce further portfolio-insurance futures selling, 

setting off a downward price spiral between the 

stock and futures markets. 

What actually happened on October 19 is more 

complicated than the above scenario. Right at the 

opening of trade on "Black Monday," the S&P 500 

futures market was exposed to great selling pres-

sure. After the previous Friday's 106 point decline 

on the Dow, portfolio managers and others may 

have anticipated further futures selling by insurers 

and tried to get their own futures and stock sales in 

ahead of them. 

The chaotic market conditions on Black Monday 

led to a breakdown of stock-index arbitrage 

because it became very risky. The volatility in both 

the futures and stock markets made it difficult to 

know what the current futures and index prices 

were. Trades based on incorrect prices could 

translate into large losses on what theoretically 

are riskless transactions. The record trading 

volume of 605 million shares on the New York 

Stock Exchange (NYSE) also compounded the risk, 

as orders could not be executed immediately and 

simultaneously in the two markets. The NYSE "up-

tick" rule restricted opportunities to sell stock 

short during the huge market decline on October 

19. Arbitrageurs who executed their stock market 

trades by short selling had to wait for component 

stock prices to rise before having their sell orders 

executed. Severe order backlogs developed on 

the NYSE. 

Preliminary survey data collected by the reg-

ulatory agency that oversees stock-index futures 

trading, the Commodity Futures Trading Commis-

sion (CFTC), indicate that index arbitrage con-

stituted only 9 percent of total NYSE volume on 

that day. On the following day, after the Chicago 

Mercantile Exchange temporarily suspended trad-

ing in stock-index futures, the NYSE effectively 

banned arbitrage by prohibiting brokerage houses 

from executing orders through direct computer 

links to the exchange floor; arbitrage trading 

dropped to 2 percent of volume.1 

According to preliminary CFTC trader position 

data, futures selling by institutional investors 

accounted for a greater volume of trades in the 

S&P 500 futures than stock-index arbitrage: their 

futures sales on October 19 represented between 

12 and 24 percent of that day's total volume in the 

S&P 500 contract and between 19 and 26 percent on 

October 20.2 Portfolio insurance-related futures 

sales were a portion of that hedging-related 

activity. Only careful study of market events sur-

rounding the crash may uncover what role port-

folio insurance played in the market turmoil. 

Notes 

'U.S. Commodity Futures Trading Commission, Interim 
Report on Stock Index Futures and Cash Market Activity 
During October 1987, November 9, 1987, p. 74, 

2 lbid. 
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Table 4. 
Insured vs. Uninsured Index Portfolios* 

(Transactions Costs Included) 

Index/T-Bill Version 

Portfolio Maximum Minimum 
Floor Initial Final Final Percent Percent Percent 

Portfolio Level Index Index Portfolio Change Change Change Cost 

January 31 ,1983 - March 1 ,1983 
22 Trading Days 

S&P 500 * * * 144.51 150.88 151.49 4.83 4.83 -1.03 * * * 

-5% 137.28 * * * 150.16 3.91 3.91 -0.88 0.92 

0% 144.51 * * * 145.08 0.39 0.48 -0.15 4.43 

March 3 , 1 9 8 3 - June 1 ,1983 
64 Trading Days 

S&P 500 * * * 152.30 162.55 164.36 7.92 10.23 -1.58 * * * 

-5% 144.68 * * * 161.12 5.79 8.14 -1.22 2.13 

0% 152.30 * * * 154.28 1.30 2.75 -0.25 6.62 

June 3 , 1 9 8 3 - September 2 ,1983 
66 Trading Days 

S&P 500 * * * 163.98 165.00 166.86 1.75 4.54 -2.12 * * * 

-5% 155.78 * * * *** 164.06 0.05 3.67 -2.85 1.70 

0% 163.98 * * * *** 163.41 -0.35 1.72 -0.92 2.10 

September 7 , 1 9 8 3 - December 1 ,1983 
62 Trading Days 

S&P 500 *** 167.89 166.49 168.25 0.21 3.24 -2.89 * * * 

-5% 
0% 

159.50 * * * 166.42 -0.88 2.42 -2.95 1.09 -5% 
0% 167.89 * * * 168.77 0.52 0.99 -0.40 -0.31 

December 5 ,1983 - March 1 ,1984 
62 Trading Days 

S&P 500 * * * 165.54 158.19 160.01 -3.34 2.68 -5.79 * * * 

-5% 157.26 * * * 157.66 -4.76 2.00 -5.27 1.42 

0% 165.54 * * * *** 166.16 0.37 0.96 -0.58 -3.71 

March 5 , 1 9 8 4 - June 1 ,1984 
64 Trading Days 

S&P 500 * * * 159.24 153.24 155.14 -2.57 2.46 -4.48 * * * 

-5% 151.28 * * * 152.94 -3.95 1.38 -4.66 1.38 

0% 159.24 * * * *** 160.05 0.51 0.54 -0.78 -3.08 

June 5 ,1984 - September 4 , 1 9 8 4 
65 Trading Days 

S&P 500 * * * 154.34 164.88 166.85 8.11 9.82 -3.53 * * * 

-5% 146.62 * * * 163.87 6.17 8.07 -3.38 1.93 

0% 154.34 * * * 158.51 2.70 4.48 -0.93 5.41 

September 6 ,1984 - December 3 , 1 9 8 4 
63 Trading Days 

S&P 500 * * * 164.29 162.82 164.73 0.27 4.53 -1.16 * * * 

-5% 156.08 * * * ' *** 162.05 -1.36 3.13 -1.44 1.63 
0% 164.29 * * * *** 166.00 1.04 1.38 0.05 -0.77 
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Table 4 continued 

Portfolio Maximum Minimum 
Floor Initial Final Final Percent Percent Percent 

Portfolio Level Index Index Portfolio Change Change Change Cost 

December 5 ,1984 - March 1 ,1985 
61 Trading Days 

S&P500 * * * 163.38 183.23 185.17 13.34 13.34 -0.83 * * * 

-5% 155.21 * * * 182.18 11.51 11.58 -0.77 1.83 

0% 163.38 * * * 176.08 7.78 7.83 -0.25 5.56 

March 5 ,1985 - June 3 , 1 9 8 5 
64 Trading Days 

S&P 500 *** 182.06 189.32 191.36 5.11 5.22 -2.88 * * * 

-5% 172.96 * * * 189.37 4.02 4.23 -2.30 1.09 
0% 182.06 * * * *** 184.44 1.31 1.54 -0.55 3.80 

June 5 ,1985 - September 3 , 1 9 8 5 
64 Trading Days 

S&P 500 * * * 190.04 187.91 189.97 -0.04 3.47 -2.36 * * * 

-5% 180.54 * * * 187.45 -1.36 2.61 -2.22 1.33 

0% 190.04 * * * 190.54 0.26 1.22 -0.56 -0.30 

September 5 ,1985 - December 2 , 1 9 8 5 
63 Trading Days 

S&P 500 * * * 187.37 200.46 202.46 8.05 9.11 -3.33 * * * 

-5% 178.00 * * * *** 199.66 6.56 7.66 -2.92 1.49 

0% 187.37 * * * 194.52 3.82 4.88 -0.74 4.24 

December 4 , 1 9 8 5 - March 3 , 1 9 8 6 
62 Trading Days 

S&P 500 * * * 200.86 225.42 227.49 13.25 13.98 1.11 * * * 

-5% 190.82 * * * *** 223.82 11.43 12.17 0.82 1.82 
0% 200.86 * * * 216.05 7.56 8.28 0.07 5.69 

March 5 ,1986 - June 2 ,1986 
63 Trading Days 

S&P 500 * * * 224.38 245.04 247.12 10.13 11.41 
-5% 213.16 * * * *** 242.35 8.01 9.31 -0.01 2.12 
0% 224.38 * * * *** 232.17 3.47 4.71 0.01 6.66 

June 4 , 1 9 8 6 - September 2 , 1 9 8 6 
64 Trading Days 

S&P 500 * * * 245.51 248.52 250.65 2.09 3.99 -4.42 * * * 

-5% 233.23 * * * 246.66 0.47 2.39 -3.67 1.63 
0% 245.51 * * * *** 245.47 -0.02 0.87 -0.75 2.11 

September 4 , 1 9 8 6 - December 1 ,1986 
63 Trading Days 

S&P 500 * * * 250.08 249.05 251.12 0.41 1.51 -7.83 * * * 

-5% 237.58 * * * *** 246.01 -1.63 1.10 -5.10 2.04 

0% 250.08 * * * *** 249.38 -0.28 0.33 -1.21 0.69 

* The portfolios are rebalanced daily. 
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Table 5. 
Insured vs. Uninsured Index Portfolios* 

(Transactions Costs Included) 

Index/Futures Version 

Portfolio 
Floor 
Level 

Initial 
Index 

Portfolio 
Final Final Percent 
Index Portfolio Change 

Maximum 
Percent 
Change 

Minimum 
Percent 
Change Cost 

January 31 ,1983 - March 1 ,1983 
22 Trading Days 

S&P 500 
-5% 
0% 

* * * 

137.28 
144.51 

144.51 *** 

* * * 

150.88 151.53 4.83 
150.05 3.83 

*** 143.46 -0.73 

March 3 ,1983 - June 1 ,1983 
64 Trading Days 

4.83 
3.83 
0.16 

-1.03 
-0.91 
-0.85 

* * * 

0.99 
5.55 

S&P 500 
-5% 
0% 

* * * 

144.68 
152.30 

152.30 *** 
* * * 

162.55 164.36 7.92 
161.81 6.25 

*** 154.54 1.47 

June 3 ,1983 - September 2 , 1 9 8 3 
66 Trading Days 

10.23 
8.61 
3.60 

-1.58 
-1.07 
-0.26 

* * * 

1.67 
6.45 

S&P 500 
-5% 
0% 

* * * 

155.78 
163.98 

163.98 * * * 

* * * 

165.00 166.86 1.75 
163.96 -0.01 
161.77 -1.35 

September 7 , 1 9 8 3 - December 1 ,1983 
62 Trading Days 

4.54 
3.87 
1.97 

-2.12 
-3.14 
-2.15 

* * * 

1.77 
3.10 

S&P 500 
-5% 
0% 

* * * 

159.50 
167.89 

167.89 *** 
* * * 

166.49 168.25 0.21 
166.04 -1.10 
167.78 0.06 

December 5 ,1983 - March 1 ,1984 
62 Trading Days 

3.24 
2.47 
0.91 

-2.89 
-3.47 
-1.00 

* * * 

1.31 
0.28 

S&P 500 
-5% 
0% 

* * * 

157.26 
165.54 

165.54 *** 

* * * 

158.19 160.01 -3.34 
156.65 -5.37 
166.26 0.43 

March 5 , 1 9 8 4 -June 1 ,1984 
64 Trading Days 

2.68 
2.06 
1.21 

-5.79 
-6.09 
-1.08 

* * * 

2.03 
-3.77 

S&P 500 
-5% 
0% 

* * * 

151.28 
159.24 

159.24 *** 

* * * 

153.24 155.14 -2.57 
152.65 -4.14 
160.07 0.52 

June 5 ,1984 - September 4 , 1 9 8 4 
65 Trading Days 

2.46 
1.39 
0.83 

-4.48 
-5.24 
-1.13 

* * * 

1.57 
-3.10 

S&P 500 
-5% 
0% 

* * * 

146.62 
154.34 

154.34 *** 

* * * 

164.88 166.85 8.11 
*** 164.12 6.34 

159.60 3.41 

September 6 ,1984 - December 3 ,1984 
63 Trading Days 

9.82 
8.24 
5.25 

-3.53 
-3.72 
-1.69 

* * * 

1.77 
4.70 

S&P 500 
-5% 
0% 

* * * 

156.08 
164.29 

164.29 *** 

* * * 

162.82 164.73 0.27 
*** 162.00 -1.39 

165.22 0.57 

4.53 
3.17 
1.37 

-1.16 
-1.68 
-0.36 

* * * 

1.66 
-0.30 
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Table 5 continued 

Portfolio 
Floor 
Level 

Initial 
Index 

Portfolio 
Final Final Percent 
Index Portfolio Change 

Maximum 
Percent 
Change 

Minimum 
Percent 
Change Cost 

December 5 ,1984 - March 1 ,1985 
61 Trading Days 

S&P 500 
-5% 
0% 

* * * 

155.21 
163.38 

163.38 * * * 

* * * 

183.23 185.17 13.34 
*** 182.58 11.75 

177.48 8.63 

March 5 ,1985 - June 3 , 1 9 8 5 
64 Trading Days 

13.34 
11.82 

8.70 

-0.83 
-0.85 
-0.42 

* * * 

1.59 
4.71 

S&P 500 
-5% 

0% 

* * * 

172.96 
182.06 

182.06 * * * 

* * * 

189.32 191.36 5.11 
189.50 4.09 
186.66 2.53 

June 5 ,1985 - September 3 ,1985 
64 Trading Days 

5.22 
4.30 
2.68 

-2.88 
-2.72 
-1.38 

* * * 

1.02 
2.59 

S&P 500 
-5% 

0% 

* * * 

180.54 
190.04 

190.04 
* * * 

* * * 

187.91 189.97 -0.04 
187.78 -1.19 
191.79 0.92 

September 5 ,1985 - December 2 , 1 9 8 5 
63 Trading Days 

3.47 
2.89 
2.08 

-2.36 
-2.19 
-0.75 

* * * 

1.15 
-0.96 

S&P 500 
-5% 
0% 

* * * 

178.00 
187.37 

187.37 *** 

* * * 

200.46 202.46 8.05 
199.80 6.64 

*** 196.48 4.86 

December 4 , 1 9 8 5 - March 3 , 1 9 8 6 
62 Trading Days 

9.11 
7.74 
5.94 

-3.33 
-3,16 
-1.03 

* * * 

1.42 
3.19 

S&P 500 
-5% 

0% 

* # * 

190.82 
200.86 

200.86 *** 

* * * 

225.42 227.49 13.25 
224.42 11.73 

*** 217.44 8.25 

March 5 ,1986 - June 2 ,1986 
63 Trading Days 

13.98 
12.47 

8.98 

1.11 
0.87 
0.08 

* * * 

1.52 
5.00 

S&P 500 
-5% 

0% 

* * * 

213.16 
224.38 

224.38 * * * 

* * * 

245.04 247.12 10.13 
243.10 8.34 
232.76 3.73 

June 4 , 1 9 8 6 - September 2 ,1986 
64 Trading Days 

11.41 
9.65 
4.99 

-0.09 
0.33 

1.79 
6.40 

S&P 500 
-5% 
0% 

* * * 

233.23 
245.51 

245.51 * * * 
* * * 

248.52 250.65 2.09 
246.26 0.30 
245.11 -0.16 

September 4 , 1 9 8 6 - December 1 ,1986 
63 Trading Days 

3.99 
2.30 
1.31 

-4.42 
-4.16 
-1.10 

* * * 

1.79 
2.26 

S&P 500 
-5% 

0% 

* * * 

237.58 
250.08 

250.08 *** 

* * * 

249.05 251.12 0.41 
*** 245.40 -1.87 

247.83 -0.90 

1.51 
1.21 
0.44 

-7.83 
-5.49 
-0.90 

* * * 

2.29 
1.32 

* The portfolios are rebalanced daily. 
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Notes 

'Rubinstein (1987, p. 73) defines a derivative asset as "an 
asset whose payoffs are completely determined by the 
prices or payoffs of other underlying assets." The under-
lying asset discussed in the article is the S&P 500 index, 
which is a value-weighted index of 500 stocks selected by 
the Standard and Poor's Corporation. The weight of each 
stock in the index is the ratio of the market value of 
outstanding shares for that stock to the market value of all 
outstanding shares for the 500 stocks. 

2The actual cash value of the S&P 500 futures contract is 500 
t imes the index value. Forexpositional convenience, it is 
assumed that the underlying asset size for either futures 
or option contracts is equal to one index unit. 

3See Leland (1980). 
4 ln addit ion to the assumption cited as an example in the 

text, other important assumptions of the model that will 
be discussed in more detail are that trading in stock and 
options takes place continuously, that the stock volatility 
is constant, and that the stock pays no dividends. 

r'The rate of interest used in discounting future values is 
the risk-free rate. Technically, the choice of the risk-free 
rate is only appropriate for a world of risk-neutral inves-
tors, in which equi l ibr ium expected rates of return on all 
assets equal the risk-free rate. However, the Black-
Scholes call opt ion pricing equation is val id for any 
degree of risk aversion because the equation's derivation 
is based on the valuation of a riskless hedge portfolio of 
stock and calls. Smith (1976, pp. 22-23) and larrow and 
Rudd (1983, chapters 7 and 8) discuss the so-called risk 
neutrality argument. Although the interpretat ions re-
garding present discounted values offered in this section 
of the article are strictly correct only for a risk-neutral 
world, the value of the insured portfolio in terms of the 
underlying variables is correct for any degree of risk 
aversion. 

6Smith (1976) contains an excellent exposition of the solu-
tion technique for call options. 

7K»DF dollars invested in T-bills will increase to K dollars 
by the expirat ion date due to the accumulat ion of 
interest. 

8There is no one method for estimating volatility. All exist-
ing techniques are ad hoc. The volatility calculations used 
for the simulations employed a 30-trading-day moving 
average of the squared log (dividend-adjusted) index 
price relatives. 

9 A study by Garcia and Could (1987) is a comprehensive 
simulation that attempts to evaluate the cost of portfolio 
insurance. Ad hoc procedures are used to ensure a firm 
floor. They conclude that "the evidence does not indicate 
that a dynamically balanced, insured portfolio will over 
the long run outperform a static mix portfolio" (p. 44). They 
claim that their method is biased in favor of portfolio 
insurance, but certain aspects of their procedure, par-
ticularly their stop-out rule, may bias the results the 
other way. 

l 0There has been concern expressed in the financial press 
about the apparent inadequate l iquidity of the S&P 500 
futures contract. See Falloon (1987, p. 63). Addressing a 
related issue, Rubinstein (1987, p. 84) considers various 
hypotheses for the apparent mispricing of index futures, 
and states: "I am forced to the conclusion that even today 
the growth in index futures trading continues to outstrip 
the amounts of capital that are available for arbitrage." 

11 Because, in fact, a long index/short futures portfolio is not 
riskless, the implied interest rate will usually exceed the 
T-bill rate. See Kawaller (1987). This interest rate dif-
ferential may partly explain the apparent mispricing. 

12See Anders (1987). 
l 3See Wallace (1987). 
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The Effects of OPEC 
and Economic Policy on 
Worldwide Real Interest Rates 

Joseph A. Whitt, Jr. 

interest rates in real, or inflation-adjusted, 

terms scaled record heights in the United States 

during the early 1980s. What has not always been 

appreciated, however, is that the increase in 

rates was a worldwide phenomenon. The global 

nature of the rate movement can readily be 

explained by the high degree of mobility that 

characterizes today's international capital mar-

kets. Such mobility means that, almost regard-

less of where they occur, pol icy changes or other 

events can in principle affect real interest rates 

both here and abroad. While this interconnected-

ness of the international economy is clear, there 

nonetheless remains the question of what par-

ticular factors caused the worldwide surge in 

real interest rates during this period. 

in keeping with the conventional view, Martin 

Feldstein (1985) claims that expansionary U.S. 

fiscal policy was mainly responsible, for it 

pushed up foreign as well as domestic rates and 

also induced foreign governments to impose 

contractionary monetary policies to defend 

their currencies. A less familiar factor that may 

have affected real interest rates worldwide is 

the behavior of the Organization of Petroleum-

Exporting Countries (OPEC). Following the oil 

price hikes of 1973-74 and 1979-80, oil exporters 

enjoyed enormous current account surpluses. 

To a considerable degree, these nations re-

cycled their surpluses into the financial markets 

of the major industrialized countries, at times 

The author is an international economist in the macropolicy 
section of the Research Department at the Federal Reserve 
Bank of Atlanta. 

supplying a major source of funds to those 

markets. 

This study investigates the links between real 

interest rates and budget deficits, monetary 

policy, and OPEC surpluses in the seven largest 

industrial economies (the United States, the 

United Kingdom, Germany, France, Italy, Japan, 

and Canada) during the 1970s and early 1980s.1 

The results indicate that widening budget 

deficits and slowdowns in money growth were 

associated with higher real interest rates during 

those years, while increases in OPEC's sur-

pluses were associated with lower rates. The 

findings also suggest that U.S. policy actions 

affect rates in the other six OECD countries and 

that policy actions by those countries as a group 

can have a significant impact on this nation's 

domestic rates. Apparently, a combination of 

factors—large budget deficits and tighter mone-

tary policy both in the United States and abroad, 

along with a sharp drop in OPEC's surpluses-

exerted upward pressure on real interest rates 

during the early 1980s. Thus, it is not surprising 

that rates reached unprecedented heights. 

Before turning to a discussion of possible 

determinants of real interest rates, it is useful to 

consider howrate movements can spread rapidly 

through international capital markets. This 

integration seems evident in the broad similar-

ities of actual movements in short-term real 

interest rates, which are documented for all 

seven industrialized countries over the period 

1960-84. The statistical model used for this 

study, a version of the loanable funds model of 
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Looking at the seven largest industrial economies, this study shows that, during the 1970s and early 1980s, 

widening budget deficits, straitened money growth, and a pronounced swing in O P E C ' s current account from 

surplus to deficit were linked with higher real interest rates. 

interest rate determination extended to allow 

for the effects of OPEC surpluses and inter-

national capital mobility, as well as empirical 

estimates of the model , are deta i led in an 

accompanying box (see p. 35). Throughout this 

article, emphasis is given to interpreting the 

intuitive dimensions of the results. 

Integration of Financial Markets 

Attempts to explain the high level of real 

interest rates during the 1980s in the United 

States usually focus on the vastness of this 

nation's current and prospective budget deficits. 

Other suggested causes include tight monetary 

policy; higher profitability of investment, which 

is sometimes attributed to business tax cuts in 

the United States; greater uncertainty about 

future inflation; and deregulation of financial 

markets.2 Unfortunately, such U.S.-centered 

approaches tend to ignore the international 

nature of the rate phenomenon. 

When the short-term ex post real interest rate 

on U.S. Treasury bills is plotted against a weighted 

average of similar rates in Japan, Germany, 

France, Italy, the United Kingdom, and Canada 

for the years since 1960, some striking similar-

ities emerge (see Chart 1 At the risk of over-

simplification, the data seem to fall into three 

periods. From 1960 to 1971, both of these real 

interest rates were always positive, fluctuating 

between zero and 3 percent. The average rate 

for the period was 1.33 percent in the United 

States, and 1.68 percent abroad. From 1972 to 

1979, real rates were generally negative, espe-

cially during the inflationary surges of 1973-74 

and 1979, and respective average rates were -1.96 

percent in the United States and -2.19 percent 

abroad. After 1979, real rates rose sharply, peak-

ing in 1982 at over 7 percent in the United States 

and over 5 percent for the average of foreign 

rates. The average rate during 1981-84 was 5.88 

percent in the United States and 4.33 percent 

abroad; both far surpassed their levels in any 

year of the two previous decades. In recent 

years, each of the seven largest industrial coun-

tries individually has experienced sharply high-

er real interest rates, though the timing of the 

move to higher rates is not completely uniform. 

The United States, France, Italy, and Canada 

first moved to record high rates around 1981, a 

year after Japan, Germany, and the United 

Kingdom. 

The degree of cross-country uniformity in 

interest rate movements is statistically em-

bodied in the correlation coefficient for pairs of 

the seven countries (see Table l).4 Because of 

the way correlation coefficients are calculated, 

they must lie between plus one and minus one. 

A positive correlation indicates that when one 

variable rises, the other usually rises also; a 

negative correlation indicates that when one 

variable rises, the other usually falls. A zero cor-

relation implies that knowing the movement of 

one variable provides no information about the 

direction of movement of the other. When large 

positive (or negative) correlations are present, 
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Chart 1. 

Short-Term Real Interest Rates, 
Real interest Rate u.S. and Foreign 

(Percent) (Yearly Data, 1960-84) 

Source: See data appendix. 

knowing the movement of one variable gives a 

lot of information about the movement of the 

other; in extreme cases where the correlation 

equals plus or minus one, each variable can be 

predicted perfectly on the basis of movements 

in the other. 

In every case the correlation between the 

countries' short-term real interest rates is posi-

tive, indicating that rates in each pair of coun-

tries tended to move at the same time and in the 

same direction during this period. Taking the 

United States versus each of the other six coun-

tries, the correlations range from a minimum of 

28 

0.477 (with Germany) up to 0.857 (with Italy).5 

The large number of sizable positive cor-

relations (14 out of 21 pair-wise correlations are 

larger than 0.5) corroborates the idea that 

interest rates in these countries are linked in 

some way, rather than being independent of 

one another. 

As ment ioned earlier, one connection be-

tween real interest rate movements in different 

countries arises from the international mobility 

of financial capital. To some degree, real interest 

rates may be determined on a global basis 

because large amounts of financial capital can 
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Table 1. 

Correlation Matrix of Short-Term 
Real Interest Rates in Seven OECD Countries, 1960-84 

U.S. U.K. Germany France Italy* Japan Canada 

United States 1.000 .699 .477 .816 .857 .591 .792 
(.000) (.016) (.000) (.000) (.002) (.000) 

United Kingdom .699 1.000 .398 .646 .724 .436 .623 United Kingdom 
(.000) (.049) (.001) (.003) (.029) (.001) 

Germany .477 .398 1.000 .584 .387 .093 .453 Germany 
(.016) (.049) (.002) (•172) (.658) (.023) 

France .816 .646 .584 1.000 .862 .448 .693 France 
(.000) (.001) (.002) (.000) (.025) (.000) 

Italy* .857 .724 .387 .862 1.000 .706 .695 Italy* 
(.000) (.003) (.172) (.000) (.005) (.006) 

Japan .591 .436 .093 .448 .706 1.000 .616 Japan 
(.002) (.029) (.658) (.025) (.005) (.001) 

Canada .792 .623 .453 .693 .695 .616 1.000 
(.000) (.001) (.023) (.000) (.006) (.001) 

Significance levels are given in parentheses below the correlations. 

* Because ot missing data, the correlations involving Italy cover only the years 1971 -84. 

move quickly to seek higher real returns in 

another country's capital market. Given this 

rapid funds mobility, policy changes or other 

events that raise real interest rates in one nation 

should spill over to lift rates elsewhere as well. 

In the extreme case of perfect capital mobility, 

real interest rates would presumably be equalized 

internationally, and all the correlations in Table 1 

would be one. However, financial market inte-

gration for these seven countries was incom-

plete for the years 1960-84, as indicated by the 

number of correlations that are positive but 

considerably smaller than one.6 

Another possible linkage would arise if there 

are common factors in the world economy that 

influence interest rates in all these countries 

simultaneously. A plausible candidate during 

this period is the impact of OPEC's surpluses. 

Macroeconomic Determinants of Real 

Interest Rates 

Monetary and Fiscal Policy. Conventional 

economic wisdom holds that monetary and fis-

cal pol icy al ike can affect the real interest rate, at 

least in the short run of a year or two. Other fac-

tors being equal, slow growth of the money sup-

ply and large budget deficits both push real 

interest rates upward. 

In recent years, however, the accepted view 

has been challenged on theoretical as well as 

empirical grounds. Arguing theoretically, Robert J. 

Barro (1974) contends that rational households 

would recognize that for a given course of 

government expenditure, a larger deficit today 

will require higher taxes in the future to service 

the debt. To maintain their individually pre-

ferred consumption paths, households would 

react to present changes in the deficit with 

offsetting changes in their patterns of saving. 

The net effect of this behavior would be to pre-

vent a shift in the deficit from altering aggregate 

demand or real interest rates. 

Empirical studies on the relationship be-

tween U.S. budget deficits and real interest 

rates have yielded mixed, even conflicting, 

results.7 One reason for such an outcome is that 

a number of different measures exist for the 

stance of fiscal policy. For example, the budget 

deficit usually reported in the press may not 

equal the total borrowing by the government, in 
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Chart 2. 

Oil Exporters' Surpluses (Current Account) 
Percent As a Percent of U.S. GDP 

Source: See data appendix. 

part because the figure excludes borrowing by 

certain federal agencies such as the Postal Ser-

vice and the Federal Home Loan Banks. In addi-

tion, many analysts adjust the deficit to try to 

remove the effects of cyclical fluctuations. 

Economic downturns tend to increase the report-

ed deficit more or less automatically, as they cut 

tax revenues while boosting government spend-

ing on programs such as unemployment com-

pensation. Economic booms have the opposite 

effects. Such shifts in the deficit can be inter-

preted not as changes in fiscal policy but as the 

consequences of other shocks to the economy. 

The "structural" or "full-employment" deficit is 

an adjusted measure to reflect what the actual 

deficit would be in the absence of cyclical fluc-

tuations. Alternatively, some analysts adjust 

reported deficits to incorporate the gain to the 

government from inflation's effect on the real 

value of previously issued debt. Finally, port-

folio considerations have led some authors to 

focus on the level of outstanding debt relative to 

gross national product (GNP), rather than on 

the deficit figure itself, as a measure of fiscal 

policy. 

Given the ambiguous results produced by 

these studies, the link between budget deficits 

and real interest rates remains uncertain in the 

case of the United States. Investigations that 

focus on the experience of other countries also 

yield mixed results. While Michael M. Hutchison 

and David H. Pyle (1984) report that, for the 

seven largest OECD countries, higher budget 

deficits have a significant impact in raising real 

interest rates, Demetrios S. Giannaros and 

Bharat R. Kolluri (1984) find no significant 

relationship between the two in the majority of 

the six industrialized countries they analyze. 

In all the foregoing analyses, each country's 

budget deficit is seen as affecting only its own 

real interest rate. However, if world capital 

markets are truly integrated, then budget deficits 

30 ECONOMIC REVIEW, NOVEMBER/DECEMBER 1987 
Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



and other possible determinants of real interest 

rates in the United States may affect rates 

abroad, and vice versa. Within an international 

context, many analysts have homed in on U.S. 

budget deficits-for example, Martin Feldstein 

(1985) and William H. Branson (1985)—or a com-

bination of loose fiscal and tight monetary 

policy in this country in order to explain the 

worldwide rise in real interest rates during the 

early 1980s.8 Unfortunately, relatively little 

attention has been focused on policy actions in 

other countries, no doubt partly because each 

of the other OECD countries has a substantially 

smaller economy than the United States. Taken 

as a group, though, the other major OECD coun-

tries are larger than the United States in economic 

size, in a world of capital mobility, this relation-

ship suggests that their policy actions might be 

important determinants of real interest rates. 

A few researchers who have examined policy 

actions in the OECD as a whole have questioned 

the predominant role of the U.S. budget deficit 

in explaining interest rate movements during 

the early 1980s. They point out that the expan-

sion in the U.S. structural deficit occurred at the 

same time that such deficits were shrinking in 

some other countries, notably japan, Germany, 

and Britain. Paul Atkinson and Jean-Claude 

Chouraqui (1985) claim that while this nation's 

structural deficit (including state and local 

governments) increased by 3.3 percent of the 

U.S. GNP between 1979 and 1985, the aggregate 

deficit for the seven biggest OECD economies 

(including the United States) rose by only 0.3 

percent of combined GNP.9 Looking at the 

aggregate pattern of government deficits among 

the major countries, Olivier J. Blanchard and 

Lawrence H. Summers (1984) conclude that the 

increase was too small to explain the surge in 

real interest rates that occurred early in this 

decade. 

Returning to the question of measurement, 

Sweder Van Wijnbergen (1985) maintains that 

structural deficits are not appropriate in analyz-

ing the effects of fiscal policy on interest rates, 

for it is the actual deficit that must be financed in 

the capital markets.10 Using inflation-adjusted 

measures of actual budget deficits, he shows 

that the gaps widened considerably during the 

early 1980s, not only in the United States but in 

other major OECD countries as well. Another 

measure of fiscal policy, the ratio of debt to 

GNP, even suggests that although U.S. fiscal 

policy was loose in the early 1980s, it was looser 

still in other major industrialized countries." 

OPEC Surpluses. Another factor that may 

have affected real interest rates globally is OPEC's 

capital outflow. Twice in recent years, sharp oil 

price increases have been followed by enor-

mous trade and current account surpluses for 

OPEC. As they were "recycled" through the 

international financial system, these surpluses 

can be looked at as having been a major source 

of loanable funds in the capital markets of 

industrialized countries. From another perspec-

tive, the funds generated by the higher price of 

oil can be interpreted as a major transfer of 

income from industrialized countries and non-

oil-exporting less developed countries (LDCs) 

to oil exporters. If the latter save more than the 

oil importers, then the income transfer will raise 

worldwide savings and possibly lower real 

interest rates on a global basis.12 

Considering the vastness of OPEC's current 

account surpluses in the years just following the 

major oil price hikes, it seems plausible that the 

group's marginal propensity to save indeed sur-

passed that of the oil importers, at least in the 

short run of a year or two. Over the period 1970-

84, the oil exporters' surpluses underwent siz-

able swings (see Chart 2).13 Starting from a small 

deficit in 1970, the surplus soared after the first 

oil price shock, which was associated with the 

Arab-Israeli war of late 1973, to peak in 1974 at 

4.7 percent of U.S. gross domestic product (GDP). 

Over the next several years, as OPEC members' 

spending rose in response to their higher level 

of income, their current account surplus dwin-

dled, turning into a small deficit in 1978. At that 

point the Iranian revolution set off the second 

oil price shock, producing surpluses that reached 

4.0 percent of U.S. GDP in 1980. Just two years 

later, however, the oil exporters' surplus had 

disappeared. 

Relative to worldwide savings, OPEC's current 

account surplus may have been too small to 

affect global interest rates significantly. At its 

peak, OPEC's surplus was about 6 percent of 

gross savings in the OECD countries. Nonethe-

less, results of econometric analysis by Jo Anna 

Gray and Peter Hooper (1983) suggest that the 

second OPEC shock may have accounted for 

somewhat more than half the rise in short-term 

real rates between mid-1979 and mid-1981 and 
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Table 2. 

Correlations between OPEC's Current Account Surplus 
and Short-Term Real Interest Rates in Seven OECD Countries 

U.S. U.K. Germany France Italy Japan Canada 

Correlation 
Significance Level 

-.471 
(.076) 

-.536 
(.040) 

-.027 
(.924) 

-.525 
(.044) 

-.575 
(.032) 

.102 
(.717) 

-.388 
(.153) 

Note: To adjust for inflation and growth, OPEC's current account surplus was expressed as a percentage of U.S. nominal GDP. Annual data 
for the period 1970-84 were used for all countries except Italy; in that case, the sample period was 1971 -84. 

that it contributed to maintaining high rates at 

least through 1982.14 Another meaningful mea-

sure is to compare OPEC's surplus with the U.S. 

budget deficit. From 1980 to 1982, OPEC's sur-

plus declined by 4.6 percent of U.S. nominal 

GDP while our domestic budget deficit grew by 

a relatively small 1.8 percent of GDP. 

Correlation coefficients indicate that high 

surpluses for oil exporters were associated with 

low real interest rates during the period 1970-84 

(see Table 2). All of the correlations for the seven 

leading OECD countries are negative, as would 

be expected if oil exporters' surpluses raised 

the supply of loanable funds, thereby pushing 

down real interest rates. The United Kingdom, 

France, and Italy all have correlations larger (in 

absolute value) than 0.5, and the U.S. correlation 

is nearly that large; only the German and Japanese 

interest rates show I ittle correlation with OPEC's 

surpluses. 

It seems clear that both budget deficits and 

OPEC surpluses had some bearing on real 

interest rates worldwide and that integrated 

capital markets provided a med ium for the 

spread of rate movements. The model that is 

detailed in the accompanying box takes all these 

factors into account (see p. 35). 

Interpreting the Model's Results 

The regression results from the model used 

in this study indicate that a number of factors— 

particularly budget deficits at home and abroad, 

monetary policy at home and abroad, and the 

size of OPEC's surplus-all help to determine 

real interest rates in each country. These ex-

planatory factors changed considerably over the 

years of the sample (1971 -83), thereby providing 

insight into the causes of the dramatic swings in 

real interest rates since the early 1970s.15 

In the case of the budget deficit, a time plot of 

the central government budget deficit for the 

United States as well as a weighted average 

deficit for the other six countries reveals the 

growing size and frequency of our domestic 

budget deficits in recent years (see Chart 3). 

Note that, within the model, the budget deficit 

was not adjusted for cyclical or price effects. 

Using this measure, the U.S. deficit exceeded 

1 percent of GDP during only two years of the 

1960s, whereas it d id so in seven years of the last 

decade and every year of the 1980s. 

Budget deficits in the other six countries have 

also been large in recent years.16 For the period 

from 1960 into the early 1970s, the weighted 

average usually shows a small surplus. In 1975, 

however, the weighted average deficit soared to 

over 3 percent of these countries' nominal GDP. 

Moreover, their average deficit remained at or 

above 3 percent of GDP during each of the en-

suing years of the sample period. It is important 

to note that the increase in the weighted average 

deficit for the six foreign countries is not at-

tributable to larger deficits in just one or two 

countries.17 All six foreign countries had sharply 

larger budget deficits in 1975 and ensuing years 

than previously. Though surplus years were fairly 

common for many countries during the 1960s, 

none had even a single year of budget surplus 

after 1974. 
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Chart 3. 
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Monetary growth has also fluctuated con-

siderably over the sample period. (SeeChart4, 

a time plot of annual Ml growth in the United 

States, as well as a weighted average of growth 

rates for analogous monetary aggregates in the 

other six countries.) In the early 1970s, U.S. 

money growth picked up in the aftermath of the 

mild recession of 1970. At the same time, money 

growth soared dramatically abroad, especially 

in 1971-72, probably as a by-product of the 

attempts of foreign central banks to stave off the 

decline of the dollar during the breakup of the 

Bretton Woods system. This upsurge in money 

growth helps explain the sharp decline in real 

interest rates that occurred in 1972 and 1973, 

particularly considering that other explanatory 

variables such as budget deficits and OPEC's 

surplus showed little change in those years. 

As for the OPEC surpluses, the first oil price 

shock of late 1973 resulted in massive payments 

surpluses for oil exporters. The level reached 

4.7 percent of U.S. nominal GDP in 1974 and 

stayed above 2 percent through 1976. Since 

these surpluses were largely invested in the 

financial markets of the seven countries in this 

study's sample, they may have helped keep real 

interest rates down during these years. 

By 1977, OPEC's surpluses were fading away, 

while foreign budget deficits, which had soared 

in the recession year of 1975, remained much 

larger than in the 1960s. Nevertheless, fairly low 

real interest rates persisted both in the United 
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Chart 4. 

Percent Growth in U.S. and Foreign Money 

Source: See data appendix. 

States and abroad, probably because of another 

round of rapid money growth in the indus-

trialized countries. As in the early 1970s, speedy 

money growth outside the United States may 

have been a by-product of the at tempts by 

foreign central banks to slowthe depreciation of 

the dollar. 

in early 1979, the Iranian revolution set off 

another round of oil price hikes. As a result, the 

external surplus of the oil exporters rose dra-

matically in that year, by over 2 percent of U.S. 

nominal GDP, and peaked in 1980. Meanwhile, 

in order to fight inflation, central banks tight-

ened monetary policy markedly, particularly 

outs ide the United States: average foreign 

money growth fell from 13.3 percent in 1978 to 

34 

only 3.4 percent in 1980. In this environment, 

real interest rates p lummeted in 1979 but rose 

the following year to the highest levels since the 

early 1970s. 

In the last three years of the sample period 

(1981-83), a number of factors combined to push 

real interest rates to record levels. During that 

time, both the U.S. and the average foreign real 

interest rate exceeded levels attained in the 

preceding two decades. One factor spurring rates 

was the sharp increase in the U.S. budget deficit, 

which reached a record level of 4.3 percent of 

nominal GDP in 1983. Although budget deficits 

rose more modestly abroad, their average ex-

ceeded 4 percent of foreign GDP for each year 

from 1981 to 1983. Meanwhile, from 1980 to 1982, 
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OPEC's current account swung from a huge sur-

plus to a sizable deficit, declining by 4.5 percent 

of U.S. nominal GDP. Finally, monetary growth 

outside the United States remained well below 

the rates of the 1970s, while domestic monetary 

policy stayed tight until at least mid-1982.18 The 

overall effect of these factors was to drive real 

interest rates, which had been negative during 

most of the 1970s, to a peak in 1982 of over 7 per-

cent in the United States, and over 5 percent for 

the average of foreign rates. 

Conclusion 

There is widespread agreement that real 

interest rates were dramatically higher during 

the early 1980s than during the preceding decade, 

not just in the United States but in other indus-

trialized countries as well. Although some 

attribute the worldwide surge in real interest 

rates almost exclusively to rising U.S. budget 

deficits, this article presents evidence of other 

contributing factors. Among them are loose fis-

cal policy in other industrialized countries, 

tightening monetary policy in the United States 

and abroad, plus the dramatic shrinkage of 

OPEC's surpluses. 

When the industrialized countries aban-

doned fixed exchange rates, it was commonly 

believed that individual countries would have 

greater freedom to pursue their own economic 

objectives. However, the results in this paper 

indicate that under current conditions, policy 

actions in one country continue to have substan-

tial spillover effects elsewhere. Even the largest 

economy, the United States, appears to be 

subject to such external influences to a signifi-

cant degree. Such spillover effects strengthen 

the case for some form of policy coordination 

among the major industrialized countries. 

A Loanable Funds Mode l of 

Interest Rate Determination 

The Model. To investigate further the relation-

ship between budget deficits, oil exporters' sur-

pluses, and short-term real interest rates, the 

framework of Michael M. Hutchison and David H. 

Pyle (1984), who related the real short-term interest 

rate in each country to local factors such as the re-

spective budget deficit, can be extended by add-

ing two factors representing conditions in the 

outside world: 

r j t = f (Bjt, Z it,OPECt, XRRit, e it), (1) 

where rjt is the real interest rate in country i during 

time period t; Bjt is the fiscal budget deficit of 

country i in period t, expressed as a percentage of 

its GDP (it is not adjusted for cyclical or price 

effects); Zjt is a vector of other local influences on 

country i's real interest rate; OPECt measures the 

aggregate net foreign lending of the oil-exporting 

countries as a percentage of U.S. nominal GDP; 

XRRjt is a weighted average of real interest rates in 

countries other than country i; e j t is the error 

term. 

Equation (1) specifies the real interest rate in 

country i to be a function f of external influences 

(OPECt and XRRit) as well as local factors (Bjt and 

Zjt).' Just as the local budget deficit represents a 

demand for loanable funds in each country, OPEC's 

surplus represents a source of funds for them all.2 

The average external real interest rate for each 

country (XRRjt) is included to capture the impact 

on country i's interest rate of partial capital 

mobility; if rates outside country i rise, perhaps 

because of monetary or fiscal policy changes by 

those other countries, then capital flows will tend 

to pull rates up in country i as well. 

The vector Z,t represents all local variables 

(other than Bjt) that affect rjt. If equation (I) is 

estimated in a regression framework, it is par-

ticularly important that Zjt include any "true" 

explanatory variables that are correlated with Bjt, 

OPECt, or XRRit; otherwise, the coefficients on 

Bit, OPECt, and XRRjt are likely to be biased.3 

Following Hutchison and Pyle, two variables are 

included in Z j t: money growth (DMit) and the 

unemployment rate (U|t). Each country's money 

growth is incorporated as a measure of monetary 

policy, which may have some influence over its 

real interest rate, especially the short-term rates 

considered here. An increase in money growth is 

presumably associated with an increase in the 

supply of credit and, hence, with lower real in-

terest rates. The unemployment rate is included 

in Zjt as a way of adjusting for possible cyclical 

movements in real interest rates caused by cycli-

cal movements in private credit demand and 

Supply.4 continued on next page 
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continued from page 35 
As noted earlier, some investigators prefer to 

use structural or cyclically adjusted budget def-

icits to try to eliminate this bias. However, Blanch-

ard and Summers (1984) and Atkinson and Chouraqui 

(1985) suggest that structural deficits in the OECD 

as a whole did not rise enough to explain the 

worldwide surge in real interest rates during the 

early 1980s. Moreover, data on cyclically adjusted 

deficits in these seven countries in Robert Eisner 

(1986) are inconsistent with the idea that cycli-

cally adjusted deficits contributed to the dramatic 

rise in short-term real interest rates in the early 

1980s. Eisner's data for the United States show 

increasing cyclically adjusted surpluses in 1981 

and 1982, while a weighted average of his data for 

the other six countries in my sample shows 

steadily declining deficits from 1979 through 1982. 

Eisner's estimates of deficits after adjustment for 

both price and cyclical effects show similar pat-

terns during these years. 

For empirical estimation, equation (1) was 

specified in a linear form, as follows: 

r jt = a i + a1B i t + a2DM i t + a3U i t + 

a4OPECt + a5 jXRR i t + e i t , (2) 

where the a's are coefficients. The specification in 

(2) requires that the estimated responsiveness of 

r it to Bit, DM jt, Uit, and OPEq be the same for all 

seven countries.5 

The standard view of the effects of budget 

deficits and money growth would suggest that the 

estimated coefficient a, should be positive while 

a2 should be negative. If OPEC's surplus increases 

world savings and pushes down real interest rates, 

the coefficient a4 should be negative. Partial capi-

tal mobility would imply that if real rates rise in 

one or more countries, then rates should be 

pulled up in the other countries as well ; hence a5 

should be positive.6 

Empirical Results. Variants of equation (2) were 

estimated using Zellner's seemingly unrelated 

equations technique with annual data for the 

seven largest OECD countries: the United States, 

Japan, West Germany, the United Kingdom, France, 

Italy, and Canada.7 Annual data are used because 

more frequent data are not readily available for 

every variable in all these countries. Moreover, 

quarterly or monthly data seem more likely to be 

distorted by minor differences in timing between 

bond sales, government expenditures or receipts, 

OPEC lending, or changes in monetary policy, on 

the one hand, and the dates when market par-

ticipants incorporate new information about the 

economic situation in their expectations, on the 

other. The estimation results are presented in 

Table 3. Because of data limitations, the sample 

period in Table 3 covers only 13 years, 1971-83.® 

The measurement of the real interest rate 

merits special attention. Survey data on inflation-

ary expectations, such as the Livingston data for 

the United States, are not readily available for 

most of the OECD countries. (The Livingston data 

consist of averages of U.S. inflation forecasts made 

by a number of economists and other financial 

market participants who are surveyed twice a year 

by Joseph Livingston, a financial reporter.) Instead, 

an ex post measure of inflation was created by 

calculating quarter-to-quarter annualized percent-

age changes in the consumer price index for each 

country. These inflation rates were then subtract-

ed from quarterly data on short-term nominal 

interest rates, and then averaged over each calen-

dar year to obtain annual data on the real short-

term interest rate in each country9 

The first three columns of Table 3 contain the 

results using only the local explanatory variables 

for each country, as in Hutchison and Pyle. If the 

budget deficit is the only explanatory variable 

(column I), its estimated coefficient is both posi-

tive, which indicates that a larger deficit raises real 

interest rates, and sizable; the estimated coeffi-

cient of 0.780 implies that if the budget deficit 

increases by 1 percent of GDP, then the short-term 

real interest rate rises by 78 basis points. When 

local money growth isadded (column 2), the coeffi-

cient on the budget deficit shrinks somewhat but 

remains significant; as expected, the estimated 

coefficient on money growth is negative, indicat-

ing that faster money growth tends to lower short-

term real interest rates. 

When the local unemployment rate is added as 

well (column 3), its coefficient is positive and 

significant; the positive sign is consistent with the 

hypothesis that real interest rates are lower during 

business upswings than during recessions because 

private savings expands more during upswings 

than does private demand for credit. More impor-

tantly, the inclusion of the unemployment rate has 

a considerable effect on the budget deficit's 

estimated coefficient: the coefficient shrinks 

drastically and becomes insignificant. 

The fourth column of Table 3 contains the 

results when a dummy variable for years after 1980 

is added, as in Vito Tanzi (1985), to check for a 

possible shift in interest rate behavior at that 

time.10 The coefficient on the dummy variable is 

positive and highly significant, indicating that real 

interest rates rose after 1980 in these seven coun-
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Table 3. 

Real Interest Rate Equations 
Estimated Subject to Cross-Country Parameter Restrictions 

(Sample Period, 1971-83) 

(1) (2) (3) (4) (5) (6) 

Local Budget Deficit 0.780 0.509 0.057 0.518 0.323 0.222 
(5.24) (3.84) (0.29) (4.18) (2.83) (2.34) 

Local Money Growth -0.272 -0.187 -0.185 -0.266 -0.298 
(-8.05) (-3.71) (-5.36) (-8.63) (-11.81) 

Local Unemployment 0.661 -0.098 -0.169 -0.096 
(4.31) (-0.64) (-1-18) (-0.81) 

DUMMY 4.198 
(5.57) 

0.816 
(1.57) 

OPEC's Capital Outflow -0.227 
(-3.06) 

-0.256 
(-4.25) 

Average External Real Interest Rate 

U.S. Equation 0.871 
(5.60) 

0.965 
(5.40) 

U.K. Equation 1.242 
(4.19) 

1.314 
(4.49) 

German Equation 0.211 
(1.67) 

0.331 
(2.72) 

French Equation 0.524 
(4.58) 

0.654 
(4.69) 

Italian Equation 0.870 
(4.13) 

0.873 
(4.07) 

Japanese Equation 0.714 
(1.77) 

0.522 
(1.37) 

Canadian Equation 0.751 
(5.00) 

0.885 
(5.73) 

Weighted R2 for the System 0.249 0.504 0.346 0.518 0.887 0.943 

Note: Approximate t-statistics are given in parentheses below the coefficients. The weighted R2 for the system corresponds to the approx-
imate F-test on all non-intercept parameters in each system of equations estimated. The variable DUMMY takes the value zero for the 
years 1971 -80, and one for the years 1981 -83. 

tries in a manner not explained by the other 

variables included in this equation. Observe that 

including the dummy variable restores the signif-

icance of the coefficient on the budget deficit. 

Moreover, the coefficient on the dummy variable 

is quite large; it indicates that, in these seven 

countries, there was a rise of over 4 percentage 

points in real interest rates after 1980 that is 

attributable to the dummy variable and not to 

changes in the local budget deficit, money supply, 

or unemployment. 

The last two columns of Table 3 contain the 

results when the external variables are included 

as additional explanatory variables. Column 5 also 

includes the dummy variable, while column 6 

omits it. OPEC's capital outflow has a significant 

negative coefficient in both equations. The nega-

tive sign of its coefficient is consistent with the 

hypothesis that an increase in OPEC's capital out-

flow tends to lower real interest rates in the indus-

trialized countries. 

All of the countries show a substantive response 

to external interest rates, even after taking account 

of local monetary and fiscal policy, as well as 

OPEC's surplus. Most of the estimated coefficients 

on the average external real interest rate are siz-

able and significant. Even the United States, 

continued on next page 
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continued from page 37 

whose money market might b e expected to b e 

relatively immune to foreign influence because of 

the large size of the nation's economy, has a large 

coefficient on the external real rate.11 Because the 

average external interest rate for any country is 

determined in part by other countries' fiscal and 

monetary policies, the sizable coefficients on the 

average external interest rate imply that foreign 

fiscal and monetary policies have some impact on 

real U.S. interest rates, and U.S. pol ic ies have 

some impact on foreign rates as well. 

Adding the external variables results in a con-

siderable shrinkage in both the size and signif-

icance of the coefficient on the dummy variable, as 

shown by a comparison of columns 4 and 5. Indeed, 

it is no longer significant at conventional levels. 

Accordingly, the influence of the external variables 

provides at least a partial explanat ion for t he 

otherwise unexplained rise in real interest rates 

after 1980 reported by Tanzi and me. 

The coefficients on the local budget deficit and 

money growth were relatively unaffected by add-

ing the external variables; both remained signifi-

cant and of the expected sign. The coefficient on 

unemployment changes sign and becomes insig-

nificant when the dummy variable or the external 

variables are included; this is not too disturbing, 

because the sign of this coefficient is uncertain on 

a priori grounds.12 

Notes 

' i t is implicitly assumed that governments finance their 
budget deficits by selling bonds in their own capital 
markets, not in foreign capital markets. While there has 
been some cross-border borrowing by these seven 
governments, it has generally been small relative to 
their domestic borrowing. 

2 ln principle, it would be desirable to use data on the 
inflow of funds from OPEC to each country separately, 
rather than the aggregate OPEC surplus -, however, such 
data are not readily available. 

!A coefficient is said to be biased if the expected value 
of its estimate is not equal to the " t rue" value of the 
coefficient. 

4The sign of the coefficient on unemployment is uncer-
tain. During a business upswing, private demand for 
funds expands, but private savings (household savings 
and corporate retained earnings), which is a source of 
funds, also expands. The coefficient on unemployment 
should be positive if the changes in private savings 
predominate, and negative if the changes in private 
credit demand predominate. 

''The specification in equation (2) allows each country to 
have its own coefficient on the external real interest 
rate (XRR it) and intercept term. It is possib le to 
estimate equat ion (2) wi thout requir ing the para-
meters a, - a4 to be the same for ali the countries; 
however, with so few data points available for each 
country, most of the parameter estimates are very 
imprecise in that case. Hutchison and Pyle similarly 
impose equality of parameters for all seven countries. 

6 ln the case of perfect capital mobility, the real interest 
rate would presumably be identical in each country; in 
that case, r j(. would be exactly equal to XRR i t, implying 
a5 = 1. However, Table I shows that while rates in dif-
ferent countries show considerable positive correla-
tion, they are not perfectly correlated. 

'This technique, which is also known as joint general-
ized least-squares, is discussed in many econometrics 
texts; for an example, see Theil (1971), chapter 7. 

^ h i s sample period overlaps the 1973-82 period used 
by Hutchison and Pyle. To save space, the estimated 
constant terms have been omitted from the table-, they 
are available from the author upon request. 

9To measure inflation, Hutchison and Pyle use l ine 64x 
of International Financial Statistics, which gives year-
over-year data. My procedure should give a much 
closer matching in terms of t im ing between the 
nominal interest rate data and the inflation rate data. 

l0Using a dummy variable analysis, Tanzi reported that 
there was a major shift upward (by about 4 percentage 
points) in U.S. short-term real interest rates after 1980; 
this increase was not explained by his measures of fis-
cal or monetary policy. The results for the relationship 
between fiscal policy and interest rates in Tanzi (1985 
and 1987) as modif ied in response to Spiro (1987) were 
mixed; increased deficits (either unadjusted or cycli-
cally adjusted) appeared to lower interest rates con-
temporaneously, the opposite of the conventional view, 
but increases in the level of public debt appeared to 
raise interest rates. 

1 ' i t might be argued that the coefficient on the external 
interest rate in the U.S. equation is biased upward 
because of a simultaneity problem if the large U.S. 
economy has a major impact on interest rates else-
where. Presumably this problem is much less severe 
for the smaller countries in the sample. An instrumen-
tal variables approach to the external interest rate in 
the U.S. equation of the system yielded an estimated 
coefficient of 0.806, modestly smaller than the esti-
mates in Table 3. 

l2See the discussion in note 4 above. 
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Data Appendix 

Nominal interest rates and consumer prices for 

each country were obtained from the IMF's Inter-
national Financial Statistics (1FS). For the United 

States, the United Kingdom, and Canada, short-

term nominal interest rates were taken from line 

60c (the Treasury bill rate); for the other countries, 

line 60b (the call money rate) was used. Data on 

consumer prices were taken from line 64. Because 

of the prospective nature of the nominal interest 

rate data, quarterly ex post real interest rates were 

calculated by subtracting from each quarter's 

nominal interest rate the annualized percentage 

change in the CP1 from that quarter to the next. 

Annual data on real interest rates were ob-

tained by averaging the quarterly numbers just 

described. 

Budget deficits for the countries studied were 

obtained from the Organization for Economic 

Cooperation and Development's (OECD) National 

Accounts, Detailed Tables; numbers for Net Lend-

ing were used. Budget deficits were scaled by 

dividing by nominal GDP figures, which were 

obtained from IFS, line 99b. 

Annual data on the aggregate current account 

surplus of oil-exporting countries (OPEC's Capital 

Outflow) were obtained from the IFS Yearbook for 

IFS area 999. 

Nominal money growth in each country was 

derived by taking percentage changes of annual 

data from line 34 of IFS. 

Data on standardized unemployment rates 

were obtained from the OECD. 

The average external real interest rate for each 

country is a weighted average of real interest rates 

in the other six countries. The weights are based 

on each country's share of the aggregate GDP for 

the group in the year 1978, which is roughly in the 

middle of the sample period. Each country's 

nominal GDP for 1978 (from IFS) was translated 

into U.S. dollars using the average exchange rate 

from IFS for that year. The resulting shares of 

aggregate GDP were as follows: United States, 

42.7 percent; United Kingdom, 6.35 percent; Ger-

many, 12.80 percent; France, 9.49 percent; Italy, 

5.24 percent; japan, 19.27 percent; and Canada, 

4.15 percent. 
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Notes 

'These seven countries are members of the Organization 
for Economic Cooperation and Development (OECD), a 
loosely organized group of industr ial ized countries in 
Europe, North America, and the Pacific which tries to pro-
mote be t te r economic per formance in i ts member 
countries. 

2See Blanchard and Summers (1984) and Atkinson and 
Chouraqui (1985). 

3Theex post real interest rate is computed with the benefit 
of hindsight, using the rate of inf lat ion which actually 
occurred. In some cases, economists use the ex ante rate 
instead; it is defined as the nominal interest rate minus 
the expected lor anticipated) rate of inflation. No adjust-
ment for taxes was made in calculating the ex post rates. 
Because of missing data, Italy is not included in the average 
for foreign countries prior to 1971. The weights used in the 
averaging procedure are based on each country's GDP. 
For further details, see the Data Appendix. 

4Here, as in Chart 1, annual averages of quarterly real rates 
were used. Because of missing data for Italy, the t ime 
period for its correlations was l imited to 1971 to 1984. 

^Moreover, all six of the correlations involving the United 
States are statistically significant at the .05 level. Most of 
the correlations involving pairs of foreign countries are 
significant as well, with the exceptions of the correlation 
between Germany and Italy and the correlation between 
Germany and lapan. 

6Cumby and Mishkin (1986) reach similar conclusions 
about the degree of international linkage in real rates be-
tween the United States and Europe. Also see Cumby and 
Obstfeld (1984). 

7Plosser (1982), Canto and Rapp (1982), Hoelscher (1983), 
Makin (1983), Mascaro and Meltzer (1983), Dewald (1983), 
Motley (1983), and Evans (1985) report no significant link 
between U.S. budget def ic i ts and interest rates, whi le 
de Leeuw and Holloway (1983), Barth, Iden, and Russek 
(1984-85), and Hoelscher (1986) find support for the con-
ventional view. 

8See Blanchard and Dombusch (1984) or the comments by 
Bl inder and Nordhaus fo l lowing Blanchard and Sum-
mers (1984). 

9See Atkinson and Chouraqui (1985), p. 16. 
l 0Motley (1983) makes a similar argument in his discussion 

of the U.S. experience. An opposing viewwould be that the 
structural deficit is the appropriate gauge of fiscal policy, 
and that discrepancies between the actual and the struc-
tural deficit may represent the effects of monetary policy 
or other shocks to the economy. 

"See De Grauwe and Fratianni (1983), pp. 73-74, and 
Chouraqui, )ones, and Montador (1986), pp. 107-11. 

l2Canzoneri and Gray (1982) and Gray and Hooper (1983) 
provide theoretical analyses showing that, if the marginal 
propensity to save is higher in OPEC than in other coun-
tries, then a negative correlation between OPEC's current 
account surplus and real interest rates can result. Also see 
Bruno and Sachs (1985). 

An alternative interpretation of the impact of OPEC is 
that rises in oil and other raw materials prices during the 
1970s cut the profitability and demand for real capital, 
because raw materials and capital are complementary fac-
tors of production. The decline in profitability and result-
ing fall in real investment also dragged down the real rate 
of interest. See Wilcox (1983). 

I 3 ln the chart, OPEC's current account surpluses are ex-
pressed as percentages of U.S. nominal GDP, in order to 
adjust for inflation and growth. Data on the current account 
surpluses of the oil-exporting countries were obtained 
from the IMF's International Financial Statistics, area 999. 
The IMF def in i t ion of "Oi l Exporting Country" differs 
slightly from the official membership of OPEC; the IMF 
includes Oman, which is not a member of OPEC, while 
excluding Ecuador and Gabon, which are members. 
Nevertheless, for the sake of brevity the acronym "OPEC" 
will be used in the remainder of the paper to refer to the 
oil-exporting nations. 

I 4 ln the simulation, real interest rates bottom out and begin 
to rise in mid-1979, two quarters before the peak of OPEC's 
surplus, because income (hence savings) is falling in the 
industrialized countries in response to the shock. OPEC's 
surplus declines after the first quarter of 1980, thus con-
tr ibuting to further increases in real interest rates. 

1 ^Bruno and Sachs (1985, pp. 8-12) provide a similar chrono-
logy of policy actions during this period, but focus more 
heavily on the evolution of unemployment and produc-
tivity in the United States and abroad. 

"•Because of missing data, japan and Italy are not included 
in the weighted average of foreign deficits for years prior to 
1970. Note that the diagram covers only years since 1970 in 
order to make the t ime patterns of this per iod more 
discernible. 

1 'Data on the deficits in each of the foreign countries are 
available from the author on request. 

I 8 l n mid-1982, the Federal Reserve appears to have 
loosened policy, probably in response to the continuing 
U.S. recession and Mexico's near-default on its external 
debt. 
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Stock Market Volatility 

Steven P. Feinstein 

The stock market has caused a great deal of 

anxiety over the last several months, and not 

solely due to the decline in stock prices. Con-

comitant with the fall came a sharp increase in 

stock market volatility. Prices began to plunge 

and skyrocket with regularity. Changes in the 

Dow )ones Industrial Average (Dow) that once 

were considered remarkable—20 points, 30 

points, even 40 points—are now viewed as com-

mon and moderate. This volatility itself, regard-

less of whether it represents an upswing or a 

downswing, has become a major concern of 

policymakers and the public alike. 

This note defines and describes stock market 

volatility, compares recent fluctuations with 

past experience, and then forecasts future 

volatility. Claims of elevated volatility have been 

made for more than a year now. What we will see, 

however, is that volatility, measured as one-

month price swings, during the 12 months prior 

to October 1987 was quite average compared 

with the period since 1926. On the other hand, if 

recent volatility is compared with the last 25 

years, the year ending October 1 stands out 

somewhat more. Additionally, we will see that, 

with respect to fluctuations within months, the 

preceding year was indeed extraordinary when 

The author, a specialist in stock and options markets, is an 
economist in the financial section of the Atlanta Fed's 
Research Department. 

viewed against the last quarter-century. The 

outlook for the near future is for more of the 

same: volatility is expected to remain high, run-

ning at more than twice its historical rate. 

Measures of Volatility 

In its general sense, volatility refers to the 

rapidity and magnitude of change. An asset is 

termed volatile if its price moves by large 

amounts over short periods of time. Investors 

tend to dislike volatility in financial portfolios 

because greater volatility renders them less cer-

tain about their future wealth. Such uncertainty 

compounds the difficulty of planning how much 

to consume and how much to save. 

Percen tage Price Changes . To measure 

volatility, it is necessary first to measure price 

changes. Since our ultimate interest is volatility 

of the value of an investment in an asset, the 

price changes should be measured in percent 

terms rather than in dollar amounts. The per-

cent change in a financial asset's price equals 

the (capital) return that would be earned or lost 

on an investment in that asset. Therefore, a 

volatility measure that reflects changes in an 

asset's price via percentages will at the same 

time indicate the volatility of the value of an 

investment in the observed asset. Furthermore, 
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only when price changes are measured in this 

way can changes of a given asset's price at a 

given time be compared with changes of other 

assets' prices or with changes from other times. 

For example, to conclude that a 20-pointchange 

in the Dow Jones Industrial Average represented 

the same volatility in September 1987, when the 

Dow was at 2700, as it d id in January 1981, when 

the level was below 1000, would be patently 

incorrect. A 20-pointchange represented only a 

0.74 percent shift in the more recent period, 

whereas those same 20 points represented a 

price change of over 2 percent—or nearly three 

times as much—in January of 1981. Clearly, com-

paring volatility from two different t ime periods 

requires that the measurement of price changes 

be normalized, which is accomplished by rely-

ing on percentages. 

Absolute Value. Since volatility refers to 

magnitude of change and not necessarily to its 

direction, it is also necessary to look at the 

"absolute value" of this percentage return. The 

absolute value of a return is the magnitude of 

that return, regardless of whether the return is 

positive or negative. It is obtained by simply 

dropping any negative sign from an asset's per-

cent price change. One convenient measure of 

stock market volatility, then, is a t ime series of 

absolute values of returns. Such data will reveal 

which periods experienced large net price 

swings. 

Standard Deviation. The absolute value of 

return over a period, however, will not tell us if 

prices fluctuated greatly within that period. 

Prices can fluctuate greatly within a period, 

satisfying our definition of volatility, and yet 

show only a small net price change from the 

beginning to the end of that period. In order to 

capture this type of volatility, it is necessary to 

divide the larger period into smaller units, and 

take an average of the smaller periods' price 

swings. The sample standard deviation, which 

measures the dispersion of returns within a 

period and thus the period's degree of price 

fluctuation, is the most commonly used measure 

for this purpose. By sorting observations of daily 

returns into monthly groups and then comput-

ing the sample standard deviations of the daily 

returns within each month, one can derive a 

time series of monthly standard deviations. This 

series will indicate those months in which prices 

fluctuated the most. 

Comparing Volatility over Time 

Both these volatility measures were com-

puted as far back in t ime as data availability per-

mitted. For the absolute values of monthly 

returns it was possible to construct a t ime series 

which spans the period from January 1926 through 

October 1987. In the case of monthly standard 

deviations of daily returns, each month from July 

1962 through October 1987 is included. Monthly 

observations of the New York Stock Exchange 

(NYSE) composite index were used to compute 

the absolute values of monthly returns; daily 

observations of the Standard and Poor's (S&P) 

500 were used to compute the monthly stan-

dard deviations. 

These indexes, rather than the often cited 

Dow, were used for two reasons. First, unlike the 

Dow, the NYSE composite and the S&P 500 are 

value-weighted indexes. This means that the 

indexes' levels correspond to the actual value of 

all the outstanding shares of the companies 

they comprise. Second, owing to their greater 

diversification, they are more representative of 

the market as a whole than is the Dow. Because 

of this broader base, the indexes' volatility more 

truly reflects the actual volatility of the stock 

market. Just as an undiversified portfolio tends 

to be more volatile than one that is diversified, 

aggregates composed of few stocks exhibit 

greater volatility than the more comprehensive 

market indexes we used. 

Over the period from January 1968 to October 

1987, the standard deviation of daily Dow per-

cent changes was 6 percent greater than that for 

S&P 500 percent changes. In the single month 

October 1987, the standard deviation of changes 

in the Dow exceeded those in the S&P 500 by 8.4 

percent. These discrepancies show that obser-

vations based only on the Dow overstate true 

stock market volatility. 

In an effort to place the past year's stock 

market volatility in perspective, all months in 

each of the two t ime series were ranked accord-

ing to their respective degrees of volatility. For 

the period from January 1926 through October 

1987, Table 1 shows the 20 months that exhibit-

ed the largest absolute values of returns. The 

returns for the 13 months up to and including 

October 1987 are listed in Table 2, along with 

each month's respective absolute return rank. 
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Table 1. 

Twenty Months with Largest NYSE 
Composite Index Percent Changes, 

January 1926 through October 1987 

Rank Month 
Percent 
Change 

1 April 1933 37.4 
2 August 1932 35.5 
3 July 1932 32.4 
4 September 1931 -29.3 
5 March 1938 -23.9 
6 June 1938 23.0 
7 May 1940 -22.6 
8 October 1987 -21.9 
9 May 1932 -20.9 

10 May 1933 20.7 
11 October 1929 -19.7 
12 April 1932 -18.2 
13 October 1974 16.5 
14 June 1930 -16.1 
15 September 1939 15.5 
16 April 1938 14.2 
17 December 1931 -14.0 
18 September 1937 -13.9 
19 February 1933 -13.8 
20 May 1931 -13.8 

Source: The Center for Research in Security Prices, University of 
Chicago. 

Table 2. 

Monthly Returns of NYSE Composite 
Index and Volatility Rankings, 

October 1986 through October 1987 

__ Volatility Ranking* 
Among 741 Among 305 

Return Months Since Months Since 
Month (percent) January 1926 July 1962 

October 1986 5.1 194 65 
November 1986 1.4 557 216 
December 1986 -3.0 366 140 
January 1987 12.6 27 4 
February 1987 3.8 308 118 
March 1987 2.4 429 162 
April 1987 -1.8 507 197 
May 1987 3.3 342 130 
June 1987 4.7 227 78 
July 1987 4.4 251 92 
August 1987 3.3 346 133 
September 1987 -2.3 453 176 
October 1987 -21.9 8 1 

* Months are ranked according to the absolute value of their 
returns. 

Source: The Center for Research in Security Prices, University of 
Chicago. 

While we see that by this measure October 1987 

was the eighth most volatile month since 1926, it 

is the only month in the last year that ranked in 

the top 20. In fact, in the year prior to October 

1987 only one month placed in the top 25 per-

cent, and eight of the last twelve months ranked 

no higher than the fifth decile from the top. By 

this standard, therefore, volatility in the year 

leading up to October 1987 was rather un-

remarkable compared with the historical record 

since 1926. 

When viewed against the absolute values of 

monthly returns for just the last 25 years, however, 

the period from October 1986 through October 

1987 stands out slightly more. Two factors 

account for this difference: the decade of the ' 

1930s, a period of prolonged volatility, is ex-

cluded from this latter sample; and the decade 

of the 1960s, one of rather low volatility, con-

stitutes a greater portion of the total span. As 

Table 2 indicates, on the basis of absolute value 

of return, October 1987 was the most volatile 

month in this 25-year sample, and January 1987 

ranked fourth. Of the last twelve months, four— 

or exactly one-third-fell within the top third of 

volatile months since July 1962. Although eight 

of the last twelve months ranked above the 

median, seven months ranked no higher than 

the fifth decile from the top. Thus, two months 

from the last year showed unusual volatility, and 

the period had more than its share of months 

above the median. However, the last year was 

not overrepresented in the top third of volatile 

months, and most of its months were clustered 

near the median. Statistically, on the basis of 

monthly price swings, a year such as the last is 

not terribly striking. 

The average absolute values of monthly 

returns for each year from 1926 to 1987 are 

graphed in Chart I. (The value for 1987 is the 

average of the absolute values of the monthly 

returns for the period from November 1986 

through October 1987.) The extraordinary vola-

tility experienced during the 1930s is clearly 

portrayed, as is the low volatility of the 1950s 

and 1960s. The chart also shows how the recent 

years seem to be in line with the comparatively 

moderate experiences of the 1940s and 1970s. 

Even including the extreme stock market plunge 

of October 1987, this last year is far from being 

the most volatile on record, according to this 

measure. 
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Chart 1. 

Annual Average Absolute Values of Monthly Returns, 1926-871 
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* 1987 = November 1986 through October 1987. 

Source: The Center for Research in Security Prices, University of Chicago. 

The 20 months from the period since 1962 in 

which the standard deviations of daily returns 

were greatest are presented in Table 3. The 

standard deviations of daily returns for the 13 

months up to and including October 1987 are 

listed in Table 4 along with their ranks. The 

volatility measure in this ranking is different, as 

it focuses on intra-month price fluctuations. 

According to this measure, the last year is 

markedly more volatile than the preceding 25 

years and October 1987 is the single most 

volatile month. Four months are in the top 10 

percent of volatile months, eight are in the top 

25 percent, and a ninth is in the top 30 percent. 

Ten of the last twelve months fall above the 

median. 

Furthermore, whereas the standard deviation 

of S&P 500 daily returns for the entire period 

from July 1962 up to October 1986 was 0.8 per-

cent per day, that for October 1986 up to October 

1987 was greater, at 0.9 percent. The standard 

deviation of daily returns in October 1987 was 

5.7 percent, more than seven times the histori-

cal norm. 

Thus, compared with the overall period from 

July 1962 through October 1987, the recent year 

clearly contained an exceptional number of 

months with above-median standard deviations. 

Moreover, the standard deviation of daily re-

turns over the 12 months through October 1987 

was significantly greater than that for the rest of 

the period since July 1962.' This result is not 

simply due to the extremely high volatility in 

October 1987. Even the 12 months prior to 
October 1987 showed a standard deviation of 

daily returns significantly greater than the pre-

ceding period since July 1962.2 Thus, we can con-

clude that the recent 13 months have indeed 

been a period of unusually high volatility, 

according to the standard deviation measure. 
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Table 3. 

Twenty Months with 
Largest Standard Deviations of 

Daily S&P 500 Percent Changes, 
July 1962 through October 1987 

Rank Month 

Standard 
Deviation 
(percent) 

1 October 1987 5.73 
2 October 1974 2.02 
3 May 1970 2.00 
4 September 1974 1.93 
5 December 1973 1.68 
6 October 1982 1.67 
7 August 1982 1.67 
8 November 1982 1.65 
9 July 1974 1.49 

10 August 1974 1.45 
11 April 1987 1.45 
12 March 1980 1.43 
13 September 1986 1.39 
14 December 1974 1.38 
15 November 1973 1.36 
16 November 1963 1.35 
17 November 1974 1.33 
18 January 1974 1.27 
19 January 1975 1.27 
20 January 1983 1.27 

Source: The Center for Research in Security Prices, University of 
Chicago. 

Predicting Volatility 

What causes stock prices to become volatile? 

Of all issues in financial economics, this one is 

the most hotly debated. One school holds that 

stock prices follow the whims of the masses, and 

are thus a function of crowd psychology. Unfor-

tunately, this theory is not scientifically falsifi-

able, and is thus untestable. Furthermore, this 

approach offers scant explanation for financial 

phenomena; anything unusual is simply attri-

buted to human irrationality. 

The more mainstream view in financial eco-

nomics holds that investors are rational and 

evaluate stocks as the discounted value of 

expected future payments. According to this lat-

ter school, information—perhaps new informa-

tion regarding changes in future dividends, 

capital appreciation, or discount rates—causes 

stock prices to change. If the flow of information 

increases, then stock prices tend to grow more 

volatile. This latter school of thought also holds 

that uncertainty regarding the future perfor-

mance of a company, or of the economy as a 

whole, manifests itself in greater volatility of 

stock prices. This relationship is explained by 

the fact that information has a greater impact on 

expectations of future prospects in an environ-

ment of uncertainty than it otherwise would. 

A great deal of research effort is currently 

being devoted toward uncovering the causes of 

volatility. Government commissions such as the 

Brady task force have joined the academicians 

in this endeavor. So far, with regard to the 

causes of the recent surge in volatility, the find-

ings are inconclusive.3 

Although we do not know for sure what causes 

volatility, there are methods that help to predict 

it. One makes use of the relationship between 

the prices of traded stock options and the stock 

volatility which traders forecast for the future. 

The purchaser of an option has the right but not 

the obi igation to buy or sell stocks at some fixed 

price up until a specified future date. The more 

volatile a stock is, the more likely the price will 

move into the range that makes exercise of the 

opt ion profitable. Thus, the option's current 

value is a function of the stock's volatility. The 

formula relating an option's value to volatility 

can therefore be used to infer a forecast for 

volatility from an observed option price. This 

Table 4. 

Standard Deviations of Daily 
S&P 500 Returns and Rankings, 

October 1986 through October 1987 

Standard Ranking among 
Deviation 305 Months Since 

Month (percent) July 1962* 

October 1986 0.63 183 
November 1986 0.97 59 
December 1986 0.76 121 
January 1987 0.93 70 
February 1987 0.86 88 
March 1987 0.96 62 
April 1987 1.45 11 
May 1987 1.14 30 
June 1987 0.68 155 
July 1987 0.58 198 
August 1987 0.93 71 
September 1987 1.12 31 
October 1987 5.73 1 

* Months are ranked according to the absolute value of their 
returns. 

Source: The Center for Research in Security Prices, University of 
Chicago. 
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implied forecast incorporates all information 

that bears on future volatility.4 With this method, 

the prices of stock index options on January 4, 

1988, implied a forecast for the daily standard 

deviation of the S&P 500 stock index equal to 1.8 

percent per day for the period up through the 

middle of March 1988.5 While substantially less 

than the volatility of October 1987, this measure 

surpasses the volatility of the year preceding 

October 1987 and is more than double the his-

torical norm. 

Conclusions and Summary 

This note has demonstrated the importance 

of two key points in measuring stock market 

volatility. First, percentage changes in the price 

of a financial asset rather than dollar value 

changes should be examined. Failure to do so 

will create an illusion of greater volatility after an 

asset's price has risen substantially. Second, a 

broad value-weighted index consisting of many 

stocks, rather than a small unweighted index 

such as the Dow, should be the focus of inquiry. 

Otherwise, an overstated impression of stock 

market volatility can result 

Avoiding those two pitfalls, this study has 

shown that monthly price swings during the past 

year were, on average, not extraordinary in com-

parison with all other months since 1926. In fact, 

some past periods have exhibited even greater 

volatility in their monthly prices. Set within the 

truncated period of only the last 25 years, 

though, the past year stands out somewhat more. 

October 1987 experienced the greatest price 

swing in the period, but the remaining months 

from the past year are scattered throughout the 

rankings, most of them placing near the median. 

On the other hand, by a different measure of 

volatility, the past year was indeed abnormal in 

the 25-year perspective. The monthly standard 

deviations of daily returns were distinctly high 

over the past 12 months, and the standard 

deviation of daily returns for the entire year was 

significantly greater than that for the rest of 

the period. 

Thus, whether or not the 12 months up to 

October 1987 constitute a very volatile year 

depends both on the volatility measure used 

and on the historical period for comparison. On 

any basis, however, October 1987 was an excep-

tionally volatile month. Looking ahead to the 

period from January 1988 through mid-March 

1988, volatility is expected to remain higher 

than average, although lower than October's 

level. 

The issue of volatility is increasingly attracting 

the attention of financial economists, which is 

an appropriate development. Explanations of 

the causes of volatility are so far quite rudimen-

tary, and little is known about its actual costs. We 

do know, however, that volatility exacts costs, 

and so the impact of policy on market volatility 

deserves careful consideration. 

Notes 

1 The F-test of the hypothesis that this is not the case can be 
rejected at the I percent significance level. 
F test(251;6114) = 5.789, 
Fc r i t i c a ,(1%;25l;6M4) = 1.225. 

2 The F-test of the hypothesis that this is not the case can be 
rejected at the 1 percent significance level. 
F t es t(252;609l) = 1.384, 

^critical (I %;252;6091) = 1.224. 
3 Commodity Futures Trading Commission, A Review of 

Stock Index Futures Trading on January 23, 1987" (July 
1987); Securities and Exchange Commission, "The Role of 
Index-Related Trading in the Market Decline of Septem-
ber 11 and 12, 1986" (March 1987); and Report of the Pres-
idential Task Force on Market Mechanisms (January 
1988). 

4 Although a confidence interval around the impl ied fore-
cast is not readily available, studies have shown that the 
impl ied forecast is a more efficient estimator than are his-
torically based forecasts. See Donald P. Chiras and Steven 
Manaster, "The Information Content of Option Prices and a 
Test of Market Efficiency," Journal of Financial Economics 6 
(June/September 1978): 213-34. In this sense, then, whi le 
the impl ied forecast is only a general gauge of expected 
volatility, it is arguably the best available gauge. 

5 This calculation is based on the January 4, 1988, closing 
price of the March 255 (at-the-money) call option on the 
S&P 500 stock index as reported in the Wall Street Journal. 
The volume on that day for all calls on the S&P 500 was 
8,002. The volume for the March 255 contract, according to 
the Chicago Board Options Exchange (CBOE), was 208. 
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Book Review 

Leadership at the Fed 

by Donald F. Kettl 

New Haven: Yale University Press, 1986. 

218 pages. $22.50. 

Donald Kettl writes that this is "a story of the 

Fed's power and independence told through 

the history of the Fed's chairmen." More pre-

cisely, Leadership at the Fed looks at the exer-

cise of power in one facet of the Federal Reserve 

System's activities—the formulation of mon-

etary policy—from the perspective of the chair-

men's relationships with Congress and the 

administration. In the eyes of the author, these 

relationships display the basis of the Fed's power, 

which, in his opinion, resides in the person of its 

chairman. He concludes that, rather than being 

independent, the Fed is interdependent with 

the president, not only because of the obvious 

political impact economic issues carry but also 

owing to what he views as the increasing en-

tanglement of monetary and fiscal policy over 

time. Kettl pursues his theses through a chrono-

logical narrative to which he appends a typology 

of interaction between the chairmen, on one 

hand, and the various presidents and Con-

gresses, on the other. 

Two themes underlie the narrative. The first, 

"the struggle for independence from the Trea-

sury," occupies the period from passage of the 

Federal Reserve Act in 1913 to the Fed-Treasury 

accord of 1952. This agreement freed the Fed 

from its obi igations to support Treasury security 

offerings at artificially low, "pegged" rates of 

interest and allowed monetary policy to be con-

ducted at the Fed's discretion. The second, 

related theme is the ambiguous one of the Fed's 

accountability in light of its post-accord mon-

etary policy discretion. The theme appears in 

the search for an acceptable method for com-

municating the intention of monetary policy to 

congressional representatives and presidents, 

who, Kettl notes, tended to have the layman's 

understanding of economic concepts and the 

politician's passion for easy money. 

Kettl gives short shrift to the System's first two 

decades, which span the tenures of seven Fed 

governors, as the chiefs of the Fed were known 

prior to 1935. During that early period, the sec-

retary of the Treasury, along with the comp-

troller of the currency, had a seat on the Fed 

Board and, according to Kettl, effectively headed 

up the Fed. If there is a basis for this opinion, it is 

not consistently presented. In fact, the author 

seemingly contradicts himself by his treatment 

of events in the 1920s. Kettl opines that the Fed 

leadership was " immobil ized" at that time by 

the necessity of support ing the Treasury's 

financing of the First World War. Nonetheless, 

when he narrates the Fed's ensuing post-

armistice "mistakes"—moving too slowly in early 

1920 to boost interest rates in the face of infla-

tion and then again too slowly to decrease rates 

in 1921 as the economy sharply declined—the 

Treasury's guiding hand is either invisible or 
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absent. Kettl provides only fleeting glimpses of 

the thought process within the Fed's leadership 

to support his belief that "neither the Fed nor 

anyone else understood the dynamics of infla-

tion and recession." The same neglect of con-

nective tissue holds for the apparent abdication 

of power in the mid-1920s by successive gover-

nors Daniel Crissinger and Roy Young to Ben-

jamin Strong, head of the New York Fed, whom 

the author credits with the "discovery of eco-

nomic management" during the recession of 

1923. Having been conditioned by this point to 

regard the Treasury as running the Fed, the 

reader is left to wonder whether the Treasury 

secretary, too, surrendered authority to Strong 

during this interlude. 

Kettl's real interest in Fed leadership begins 

with Marriner Eccles, the first leader to hold the 

title "chairman." Eccles's personality and leader-

ship style are treated with considerably more 

depth than those of his predecessors, as are the 

details of his relationship to President Franklin 

Roosevelt. Although Eccles lacked formal train-

ing in economics, he had creative ideas regard-

ing economic policy and bank regulation. Under 

his guidance, the Federal Open Market Commit-

tee (FOMC) became prominent in the conduct of 

monetary policy and the Fed gained political 

independence. The latter was achieved through 

the departure of the treasurer and comptroller 

from the Board of Governors under the terms of 

the Banking Act of 1935. 

However, Kettl contends that these accom-

plishments were imp lemented at first more 

through the political acumen of Roosevelt than 

through the efforts of Eccles, who was hampered 

by his want of political finesse. Moreover, while 

the reforms associated with Eccles led on the 

one hand to greater independence from the 

Treasury Department, on the other hand they 

resulted in closer coordination between the 

Fed's monetary policy and the administration's 

fiscal policy than at any previous point in the 

System's history. This linkage occurred, Kettl 

writes, both because centralizing open market 

operations in Washington had removed in-

dividual discretion from the Reserve Banks and 

because Eccles-"a Keynesian who had never 

heard of Keynes"—was so closely aligned with 

Roosevelt's ideology. 

Eccles becomes Kettl's prototype for a three-

fold categorization of Fed chairmen in their 

relationship with their chief "constituent," the 

president. Only Eccles and William McChesney 

Martin fall into all three classes-accommoda-

tion, confrontation, and transformation. The 

author notes that "despite the vast quantity of 

writing about the Fed's independence, the most 

notable fact about the Fed is that only rarely 

have the president and the chairmen been far 

out of step." During 37 of the 52 years between 

1934 and 1985—or "71 percent of the t ime" in 

Kettl's rather overexact computation—chairmen 

have tended to accommodate the president. 

"The job of the chairman during these years 

fundamentally was seeking to meet the pres-

idents' overall economic goals," he writes. For 

example, during the New.Deal and World War II, 

Chairman Eccles "enthusiastically delivered the 

policies that Roosevelt wanted." 

In only six years of the survey period were 

chairmen in confrontation with presidents by 

Kettl's standards. These occurred during the 

peg controversies of 1945-48 and 1949-51 and 

the Lyndon Johnson-Chairman Martin dispute 

of 1965-66. In each of these cases, war put heavy 

demands on the economy, and Presidents Tru-

man and Johnson pressured chairmen to keep 

interest rates low at times when the Fed was 

concerned about arresting inflation. Among the 

nine years of transformation, which is his third 

category, Kettl includes 1934-35, the period 

around passage of the Banking Act; 1951-56, 

when Martin practiced his strategy of "leaning 

against the wind;" and Paul Volcker's "experi-

ment with monetarism" in 1979-82. During these 

years, the author believes Fed chairmen moved to 

alter the basic relationship with the president. 

Eccles is said to have pioneered the transfor-

mation mode during negotiations over the Bank-

ing Act of 1935, even though he is mostly 

characterized as having been accommodative 

to Roosevelt. There were confrontations during 

this period as well. As Kettl points out, Eccles 

particularly sparred with Roosevelt's Treasury 

secretary, Henry Morgenthau, who in 1936 

established his own vehicle for conducting open 

market operations by selling 90-day Treasury 

bills and using the proceeds to buy and hold 

gold. Through this effort to hold rates steady, 

which was christened a "sterilization" plan, the 

secretary hoped to soak up the gold that was 

flowing into America and threatening to put 

upward pressure on interest rates. In doing this, 
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Morgenthau side-stepped Eccles's effort to 

tighten monetary policy by raising reserve 

requirements. Although the Treasury chief's 

action received the president's support, Kettl 

still sets Eccles within the basic pattern of 

accommodation vis-a-vis Roosevelt. As Eccles's 

period of confrontation, he points to the 1945-48 

controversy over the Treasury peg-a conflict 

identi f ied with the Truman administrat ion. 

Eccles's protracted postwar campaign against 

pegging so rankled Truman that the latter refused 

to reappoint Eccles to the chairmanship. 

With Kettl's analysis of Eccles, one encoun-

ters a conceptual prob lem that haunts his 

characterization of succeeding chairmen. If we 

are to accept Kettl's periodization, we are forced 

to agree that in times of "accommodation" the 

chairman's actions are guided by his sense of 

what the president desires, or at least by the 

weight of the president's power brought to bear 

on a given situation, rather than by a parallel 

reading of what steps are necessary to achieve 

economic goals. The fact that there are identifi-

able periods of confrontation during the half-

century Kettl reviews would seem to suggest, 

however, that while monetary and fiscal policy-

makers tended to agree on the economy's needs, 

at t imes their interests distinctly diverged 

because of the nature of their responsibilities. 

At such moments of stress, notably during war-

time, presidents no doubt understood the Fed's 

rationale on some level but had a broader set of 

policy mandates to weigh. By the same token, 

during those longer "accommodative" spans, Fed 

chairmen may simply have been reacting to the 

same economic data in the same way as the pres-

idents, rather than bowing to the chiefs of state. 

Kettl would have to present more overt proof of 

conscious accommodation to be convincing. 

Kettl next turns to Thomas McCabe, Eccles's 

successor, whom he classes as a weak leader 

very much in Eccles's shadow. Despite his loss of 

the chairmanship, Eccles remained on the 

Board, as did a number of Board members whose 

candidacy he had supported. McCabe was thus 

alone and without support for his strategy of act-

ing as a mediator in the effort "to transform the 

Fed's decade-old ties with the Treasury by back-

ing away from the peg as gradually as possible." 

Although this approach was "a complete failure," 

Kettl characterizes the McCabe chairmanship as 

one in which the Fed pursued the very indepen-

dent and controversial course of maintaining 

restrictive monetary policy to combat double-

digit inflation despite the Treasury's demands 

for low interest rates to finance the Korean War. 

Leadership was being exercised at the Fed, but 

we are left to wonder by whom. One might have 

learned more about the tenor of internal Fed 

politics had Kettl carefully analyzed the voting 

on Board decisions or offered fuller disclosures 

from his store of anecdotal information. 

The peg conflict of 1949-51 resulted in the 

accord hammered out between Treasury and 

Fed officials and McCabe's resignation shortly 

afterwards, an event that led some obsewers to 

speculate this was part of the deal. The author 

does not resolve the question. McCabe was 

replaced by William McChesney Martin, who 

had represented the Treasury in working out the 

"The fact that there are identifiable 

periods of confrontation . . . would 

seem to suggest. . . that while mon-

etary and fiscal policymakers tend-

ed to agree on the economy 's needs, 

at times their interests distinctly di-

verged because of the nature of their 

responsibilities.'' 

accord. Unlike McCabe, Martin was able to 

transform the Fed through a strategy he called 

" leaning against the wind"~us ing the Fed's 

monetary policy tools to set policies counter to 

economic disturbances. From the mid-Eisen-

hower era in 1956 through 1965, Kettl sees Mar-

tin as accommodative. Eisenhower made itclear 

that he supported Fed independence, while 

Martin for his part participated in regular con-

versations with officials from the Council of 

Economic Advisors and the Treasury-particularly 

in a foursome called the "Quadr iad"-to discuss 

policy options. 

In the Kennedy administration, this arrange-

ment led to what Kettl presents as a cooperative 

venture called "operation twist." At the Admin-

istration's behest, the Fed shifted its attention 

to long bonds from short-term securities like 

Treasury bills in order to stimulate long-term 
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investment. The idea behind the "twist" was to 

keep long-term interest rates low by artificially 

increasing demand for bonds. Economists tend 

to doubt that such a policy can effectively hold 

long-term rates lower than they would other-

wise be, and Kettl leaves the issue without 

assessing whether the "twist" actually worked. It 

is noteworthy that all the author's supporting 

sources for his argument that Martin buckled 

under to the Administration's plan are taken 

from administration papers, particularly those 

of Walter Heller. Martin, Kettl tells us, studiously 

avoided officially endorsing the plan and "sim-

ply presented changes in the Fed's buying 

habits as shifts in operating policy rather than 

explicit coordination with the Administration." 

Again, evidence of accommodation on the chair-

man's part is largely circumstantial. 

"(From a] correlation between the 

number of bills introduced per year 

and the level of interest rates . . . 

[Kettl] concludes that Congress's in-

terest in the Fed tends to increase 

with interest rates.'' 

Cooperation turned to confrontation in the 

Johnson administration, however, as the Fed 

under Martin al lowed upward pressure on 

interest rates in the face of the Vietnam War. 

Nonetheless, because Martin had been able to 

accommodate most presidential policies while 

nurturing the public image of independence, he 

could "establish the institutional base for on-

going cooperation with the president in a way 

that did not diminish (and even enhanced) the 

Fed's power." This legacy has lasted to the pres-

ent, in the author's opinion. 

Arthur Burns is clearly the Fed leader the 

author most enjoyed writing about. Burns belongs 

to Kettl s camp of "accommodative" chairmen, 

with the qualification "but often in confron-

tational style." Indeed, his confrontations with 

Richard Nixon make for some of the most enter-

taining passages in the book. For the period of 

Burns's leadership, Kettl begins to concentrate 

on his second theme—the Fed's accountability 

for monetary policy. This issue arose once the 

Fed alone became responsible for its actions in 

the wake of the 1952 accord granting it indepen-

dence from the Treasury. The will of Congress to 

impose some controls on the Fed mounted dur-

ing Burns's chairmanship. The preceding two 

decades had been relatively quiet, except for 

occasional attacks from the likes of Congress-

man Wright Patman, who believed that the Fed 

was "a secret club operated for the benefit of 

bankers," in Kettl's words. This opposition had 

come from such extreme quarters that the Fed 

was able to defuse it, but such was not the case 

under Burns. In part, Kettl attempts to explain 

this growth in congressional interest by a graphic 

correlation between the number of bills intro-

duced per year and the level of interest rates—a 

measure of his own invention. From this measure 

he concludes that Congress's interest in the Fed 

tends to increase with interest rates. Since 

interest rates rose appreciably from the late six-

ties through to the eighties, Kettl sees a gather-

ing storm of protest which generated a spate of 

bills demand ing greater accountability from 

the Fed. 

It fell to Burns to battle Congress over the 

accountability issue, and Kettl suggests it was a 

task the chairman relished. As the anecdote 

describing Burns's preparation for a con-

gressional hearing by shadow boxing suggests, 

his relationship with the legislative branch was 

anything but accommodative. The Fed fought 

and won a continuing battle led by Patman and 

others to force immediate disclosure of mon-

etary pol icy del iberations and pulled out all the 

stops to lobby unsuccessfully against a bill 

authorizing audits of the Fed by the Govern-

ment Accounting Office. Senator Henry Reuss 

spearheaded a concerted congressional effort 

to force the Fed to publish monetary targets 

once he adopted the monetarist doctrine that 

central bank policy should be guided by a rule. 

(The Fed had rejected this monetarist approach 

from the time that it first was urged in the 1930s.) 

The senator's concept was to set explicit inter-

est rate targets for the Fed and establish a 

deadl ine for meeting them, thereby limiting 

the Fed's discretion. Kettl writes that Burns 

believed no single economic measure, interest 

rates in particular, was "adequate to describe 
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the condition of money and credit." He suc-

cessfully negotiated to let the Fed establish a 

range for a measure of his own preference-

monetary aggregates like Ml and M2. in 1978, 

reporting of those monetary targets was for-

malized by the Humphrey-Hawkins provision 

calling for twice-yearly reports to Congress that 

would explain the Fed's goals vis-a-vis the 

administration's fiscal program. Kettl regards 

Burns's choice of indicators as providing vehicles 

of accountability that were vague enough to pre-

serve the Fed's flexibility and "blunt the most 

threatening congressional tactics." He describes 

M1, M2, and so forth as "shields" and "technical 

jargon . . . that be fudd led most members of 

Congress." 

After a brief period in which Fed Chairman 

William Miller is shown to have failed both in his 

attempts to deal with inflation and " impose a 

corporate model on a collégial board," Kettl 

tells us the "shield of flexibility" was wielded 

with renewed skills by Paul Voicker. Because of 

his experiment with monetarism in the battle 

against inflationary forces, Volcker's chair-

mansh ip wins a listing under the rubric of 

"transformation." Voicker accomplished a trans-

formation in the Fed's relations with the admin-

istration by using "the theoretical weapons of 

the Fed's sharpest critics as a shield behind 

which to increase interest rates, and when con-

gressional attack made continued tight money 

politically impossible, he skillfully backed away 

from the monetarist prescription while leaving 

everyone uncertain about just what he had 

done." That is, by focusing attention on control 

of the money supply as a tool for defeating the 

inflation mentality into which the nation had 

fallen—a tactic that was abandoned, according 

to Kettl, in favor of a more blatantly dis-

cretionary approach when M1 ceased to behave 

in proper monetarist fashion—Voicker was able 

to give monetary policy unprecedented prom-

inence in the political arena. 

Despite the author's assertion that "congres-

sional attack" caused the Fed to back away from 

its tight money strategy, he writes elsewhere 

that "FOMC members had decided that con-

tinuing to follow the Ml targets would produce 

interest rates that were too high and economic 

growth that was too slow." Kettl offers a re-

construction of the FOMC's thought process that 

points less to political pressures for changing 

course than to concern over the distorting effect 

of the newly introduced negotiable order of 

withdrawal (NOW) accounts on M1. When interest 

rates descended in early 1982, people began 

using these interest-bearing transactions ac-

counts as much for savings as check-writing pur-

poses, which rendered NOW accounts less liquid 

forms of money and, hence, less what Ml was 

designed to measure. Late in that year, Voicker 

announced that the Fed would de-emphasize 

Ml and focus on M2 and M3, a move that Kettl 

says allowed the Fed to ease money without 

appearing to back away from its war on inflation. 

Even though his intention is to show the Fed 

deferring to Congress, the information Kettl 

presents supports an equally plausible case for 

easing as the most prudent decision given 

current economic conditions. As with Eccles's 

"Even though his intention is to 

show the Fed deferring to Congress, 

the information Kettl presents sup-

ports an equally plausible case for 

easing as the most prudent decision 

given current economic conditions." 

"accommodation," a careful reader must ques-

tion whether politics or economics was the 

underlying dynamic in the Fed's actions. 

The author concludes by discussing the Fed's 

various constituencies and rationalizing his 

choice of the president as the Fed's chief con-

stituent. As noted at the outset, he sees the 

Fed's independence as a function of the chair-

man's relationship with presidents, who are 

viewed as more (Truman and Nixon, for exam-

ple) or less (Eisenhower and Reagan) concerned 

with the Fed's activities. The chief executives' 

constituent role has grown more pronounced 

over time because, Kettl believes, they have 

become increasingly dependent on monetary 

policy. By the late 1960s the budgetary process 

had become inflexible to the point that later 

administrations have been forced to fall back 

upon the Fed's influence over the supply of 
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money and bank credit to fulfill their campaign 

promises to boost employment and economic 

growth. In addition, the internationalization of 

economic issues, specifically the debt of less-

developed countries and the U.S. trade deficit 

in the 1980s, made Fed actions of key signifi-

cance to the administration's efforts in inter-

national relations. 

With his issues of the Fed's power base and 

its independence thus decided to his apparent 

satisfaction, Kettl turns to summarizing the 

accountability quest ion: "Is the Fed—as a 

powerful, legally independent agency—account-

able?" He delivers no final answer, stating 

instead that "real accountability for economic 

policy has become hidden increasingly in a sub-

terranean system in which elected officials can 

remove their fingerprints from politically dan-

' Overall, Leadership at the Fed has 

two major weaknesses. One is . . . 

that the work becomes for the most 

part one-dimensional. The second is 

the author's inability to come to 

grips with the issue of the Fed's ac-

countability. . . ." 

gerous policies they implicitly support." Kettl is 

closest to responding to his rhetorical question 

when discussing the Fed's decision to ease 

monetary policy in late 1982. At the same time, it 

abandoned Ml as an intermediate target in favor 

of broader monetary aggregates. He describes 

Volcker's November 1982 (the text misprints 

1979) testimony to the Joint Economic Commit-

tee as a "masterpiece of Fedspeak. . . . The 

ambiguity of Volcker's remarks quite inten-

tionally left his listeners uncertain about what 

the Fed would do next. The message of easier 

money and lower interest rates, however, was 

unmistakable." 

Whether the chairman's intention was in fact 

to create uncertainty, the example helps to 

define the root problem of accountability, that 

is, the difficulty of attaining consensus on how 

the goals expressed in the often abstract 

vocabulary of macropolicy should be achieved. 

As Kettl intimates, at the macro level everyone— 

congressmen, presidents, and Fed chairmen 

alike-agrees on the ultimate policy outcomes 

of gross national product (GNP) growth accom-

panied by low levels of unemployment and 

inflation. The challenge is to reach agreement 

upon the tradeoffs that efforts to attain those 

goals entail. Inflation can be lessened, but it 

might cost an economic slowdown and higher 

unemployment; the budget deficit can be cut, 

but only at the expense of higher taxes or 

reduced services. In this environment , all 
policymakers hesitate to specify how they pro-

pose to capture their goals, either for fear of 

voter dissatisfaction on the part of elected 

officials or in the interest of avoiding market dis-

ruptions on the Fed's part. Given these re-

straints, it is somewhat misleading to concen-

trate as Kettl does on "Fedspeak," with its 

implication of deliberate disinformation, unless 

a comparable exploration of the verbal maneu-

verings resorted to by congressmen and ad-

ministration officials is offered. 

Overall, Leadership at the Fed has two major 

weaknesses. One is a focus so narrow—confined 

to the Fed's monetary policy prerogatives and 

the chairman's part in effecting them-that the 

work becomes for the most part one-dimen-

sional. The second is the author's inability to 

come to grips with the issue of the Fed's 

accountability, ostensibly the book's underlying 

purpose. Kettl's restricted scope brings select-

ed events to the fore without providing sharp 

contrasts against which to view them. In par-

ticular, the historical context is a casualty. With 

the struggle for release from Treasury domina-

tion as one of his main themes, for example, the 

author could offer background by explaining 

that the Treasury in effect served as central bank 

before the Fed was established. Aside from 

overseeing the national banking system, the 

issuance of currency, and international flows of 

gold, Treasury officials occasionally conducted 

open market operations very much like those 

the Fed would later carry out. Lacking this 

knowledge, a reader who learns that during 

World War 1 "some shrewd Fed officials realized 

that buying or selling government securities as 

part of the Treasury's support program could 

also help speed up or slow down the economy" 

would erroneously infer that no precedent 
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existed for this crucial tactic of monetary 

policy. 

Kettl's book is further marred by a lack of sup-

porting detail for events parallel in t ime to his 

recounting of the chairmen's actions. In the story 

of the Fed's early days we are given the feeling, 

quite correctly, that international gold flows had 

considerable impact on the domestic economy. 

Much is made, for example, of Benjamin Strong's 

1927 discussions with Montagu Norman of the 

Bank of England on Europe's gold drain. How-

ever, we are not apprised of the abandonment 

of the gold standard by many countries and the 

concurrent nationalization of gold in the United 

States in the 1930s, nor of the Bretton Woods 

agreement, which establ ished a system of 

pegged exchange rates after World War II, nor 

even of the move to floating exchange rates dur-

ing the Nixon administration in 1972. The latter, 

in particular, has had major implications for 

monetary policy in this decade and added a new 

constituency—the world outside our borders, 

no less—to the Fed's list. 

One-dimensionality also distorts the picture 

of the Fed and its operations that emerges from 

the text. Monetary policy formation is but one of 

the Fed's powers, and it is supported by the 

mandate to supervise and regulate the com-

mercial banking industry. The importance of 

that aspect of Federal Reserve workings was 

demonstrated in the events leading to the 

passage of the Depository Institutions Deregu-

lation and Monetary Control Act of 1980 

(D1DMCA 80), which required the Fed to price 

services competitively and deal with a host of 

fundamental institutional changes. Working out 

the details of the legislation required leader-

ship and political skills of similar subtlety to 

those demanded in the formation of monetary 

policy. Furthermore, adjust ing to the bill 's 

effects, particularly the mandate to price ser-

vices that had formerly been provided free to 

member institutions and thereby to enter the 

compet i t ive market for those services, has 

changed the entire fabric of the System. Astonish-

ingly, DIDMCA 80 is not discussed in Kettl's 

book. The reader is forced to ask whether this 

omission, along with the general neglect of the 

Board's relations with the banking industry, 

occurs because it complicates Kettl's simplistic 

view of the chairman as the Fed's sole leader of 

importance. Whatever the reason, flaws such as 

54 

these seriously impair Kettl's credibility, further 

weakening already suspect conclusions. 

Concentration on so narrow a band of infor-

mation would not be deleterious if it led to 

attainment of the researcher's objectives, in this 

case an understanding of the Fed's indepen-

dence and accountability. As already noted, 

however, Kettl leaves accountability "hid-

den . . . in a subterranean system." Perhaps he 

would have done better to look more thorough-

ly outside the boundaries formed by his basic 

premise. Because of the weight he assigns to 

actions of chairmen and presidents, Kettl tends 

to seek out the drama of interpersonal struggle 

over the reality of institutions confronting the 

impersonal forces of the macroeconomy. A more 

balanced approach would be to argue that, in 

terms of monetary policy, the Fed's account-

ability is to the economy itself, to all the people 

who participate in it, and to the capital markets, 

rather than to the few in government circles 

whose opinions are most visible. The economic 

indicators—gross national product, unemploy-

ment, inflation, dollar exchange rates—are the 

standards by which monetary policy is judged 

daily in the markets, which will not long brook 

overly expansive or restrictive actions without 

equal and opposite reactions. If a given chair-

man appears accommodative or confrontational 

vis-a-vis the president, it is likely because the 

FOMC's united judgment of the direction in 

which the numbers seem to be moving agrees or 

disagrees at best with the assessment of that 

administration's economists, at worst with the 

self-serving requirements of politicians facing 

election. 

It was, of course, to distance the Fed from 

political considerations in policy formation that 

its structure has been shaped as it is by legisla-

tion over the years. From Alexander Hamilton to 

the present, political leaders and theorists have 

recognized the inherent conflict of interest in 

government control of both monetary and fiscal 

policy. As frustrating as the Fed's independence 

may at times be to legislators, it is probably in 

accord with this conflict-of-interest belief that 

Congress—which created the Federal Reserve 

System in the first place—has consistently backed 

away from forcing clearly defined standards of 

accountability on the Fed. Given this aversion, 

addressing the question of power and indepen-

dence that Kettl sets out to explore is beset with 
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extreme difficulties. Independence, it would 

seem, is inversely related to accountability, and 

the legislative branch has chosen for the most 

part to maintain the Fed's latitude. By assuming 

that the Fed's independence is a function of the 

chairman's relationship with the president, Kettl 

implicitly throws much of the Fed's account-

ability to the executive branch as well, where it 

belongs neither in the Fed's design nor in prac-

tice. Thus, while applauding Kettl's effort to 

bring the perspective of political science to 

bear on issues of great importance, one must 

also conclude that the most critical questions 

he raises remain unanswered, awaiting a more 

penetrating examination. 

Larry J. Schulz 

The reviewer, a historian by training, is the Public Informa-
tion Coordinator in the Atlanta Fed's Public Information 
Department. 
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IX IX 

FINANCE 

IMPORTANT MESSAGE FOR DATA USERS 

In June of each year, changes are made to the deposit and reserve requirement criteria used to select 
institutions for inclusion in the sample on which these data are based. As of September 1986, 
current and previous monthly data are from institutions with over $26.8 million in deposits and $2.6 
million of reserve requirements. Previously, data were based on a different sample of institutions. 
For publication purposes, monthly year-ago computations are made on the basis of these current reporting 
criteria. Therefore, they are not entirely comparable to or consistent with previously published data 
covering the past periods. Moreover, percent changes shown do not control for the sample change. 
Data users needing further detail should contact Cheryl Cornish, Database Coordinator, 404-521-8816. 

DEC. 
1987 

NOV. 
1987 

ANN. 
DEC. X 
1986 CHG. 

DEC. 
1987 

NOV. 
1987 

ANN. 
DEC. % 
1986 CHG. 

J mi l l ions 

Commercial Bank Deposits 
Demand 
NOW 
Savings 
Time 

1,756,169 1,740,805 1,647,747 + 7 
363,399 368,595 367,426 - 1 
163,811 158,577 142,938 +15 
510,238 509,086 499,073 + 2 
754,408 746,410 674,036 +12 

S&Ls Total Deposits 
NOW 
Savings 
Time 

Credit Union Deposits 
Share Drafts 
Savings & Time 

698. ,388 692. ,301 628,435 +11 
34. ,/Ih ,620 31,696 + 10 

149. ,900 153. ,561 150,451 - 0 
511. ,106 502. ,0/9 443,016 +15 
70. ,253 70. ,012 52,235 +34 
9. ,539 9. ,1/8 Z,500 +2/ 

59. ,603 59. ,388 43,455 +3/ 

Commercial Bank Deposits 211. ,6/6 208,413 193. ,621 + 9 
Demand 41. ,92/ 40,117 41. ,283 + 2 
NOW 22. ,88/ 22,075 19. ,651 + 16 

Savings 5/. ,354 5/,16/ bb. ,/4/ + 3 
Time 94. ,008 93,153 81. ,329 +16 

S&Ls Total Deposits 86. ,090 86,163 82,604 + 4 
NOW 5. ,353 5,179 5,138 + 4 
Savings 17. ,889 18,624 19,342 - 8 
Time 62. ,219 61,668 5/,492 + 8 

Credit Union Deposits 7. ,638 Z,622 5,6/5 +35 
Share Drafts 94/ 912 684 +38 
Savings & Time 6. ,329 6,312 4,64/ +36 

Commercial Bank Deposits 21,332 21,277 19,402 +10 
Demand 4,145 4,096 4,21/ - 2 
NOW 2,333 2,289 1,935 +21 
Savings 4,/25 4,681 4,231 +12 
Time 10,5/9 10,657 9,450 +12 

S&Ls Total Deposits 4,196 4,16/ 4,651 -10 
NOW 241 232 281 -14 
Savings 855 818 943 - 9 
Time 3,124 3,144 3,428 - 9 

Credit Union Deposits 9/9 995 882 +11 
Share Drafts 142 13/ 150 - 5 
Savings & Time 820 816 730 +12 

Commercial Bank Deposits 83. ,761 81. ,689 Z4,539 +12 S&Ls Total Deposits 55,503 55. ,763 56,439 - 2 
Demand 16. ,3/8 15. ,189 16,079 + 2 NOW 3,409 3. ,2/b 3,363 + 1 
NOW 10. ,406 9. ,928 8,774 +19 Savings 12,026 12. ,69/ 13,858 -12 

Savings 27. ,11/ 27. ,06/ 25,853 + 5 Time 39,500 39. ,155 38,655 + 2 

Time 31. ,694 31. ,081 25,800 +23 Credit Union Deposits 4,028 4 ,001 3,092 +30 
Share Drafts 510 486 359 +42 
Savings & Time 3,182 3,182 2,410 +32 

Commercial Bank Deposits 34,267 33. ,874 30,779 +11 
Demand 8,757 8. ,597 8,47/ + 3 
NOW 3,257 3. ,16/ 2,787 +1/ 

Savings 8,922 8. ,839 8,894 + 0 
Time 14,881 14. 12,023 +24 

S&Ls Total Deposits 7,456 7,427 6,560 +14 
NOW 816 817 715 +14 
Savings 1,459 1,484 1,414 + 3 
Time 5,219 5,143 4,464 +1/ 

Credit Union Deposits 1,449 1,462 1,046 +39 
Share Drafts 163 159 103 +58 
Savings & Time 1,283 1,2/3 936 +3/ 

Commercial Bank Deposits 2/,895 27. ,631 27,872 + 0 
Demand 5,079 4. ,902 5,129 - 1 
NOW 2,309 2. ,220 2,047 +13 
Savings 7,929 /. ,916 7,866 + 1 
Time 13,006 12. ,980 13,23/ - 2 

S&Ls Total Deposits 10. ,292 10. ,262 7. ,962 +29 
NOW 402 388 343 +1/ 
Savings 2. ,085 2. ,120 1. ,803 +16 
Time 7. ,/93 ,743 b. ,806 +34 

Credit Union Deposits * * * 

Share Drafts * * 

Savings & Time * * * 

Commercial Bank Deposits 14,465 14,321 13. ,509 + 7 
Demand 2,37/ 2,299 2. ,368 + 0 
NOW 1,421 1,415 1. ,226 +16 
Savings 2,8/2 2,869 3. ,01/ - 5 
Time 8,034 Z,969 / . ,158 +12 

S&Ls Total Deposits 1,763 1,735 976 +81 
NOW 95 90 118 -19 
Savings 235 243 122 +93 
Time 1,312 1,298 672 +95 

Credit Union Deposits * * * 

Share Drafts * * * 

Savings & Time * * * 

Commercial Bank Deposits 29. ,966 29,621 27,520 + 9 
Demand 5. ,191 5,034 5,013 + 4 

NOW 3. ,161 3,056 2,882 +10 
Savings 5. ,/89 5,795 5,886 - 2 
Time 15, ,814 15,689 13,661 +16 

S&Ls Total Deposits 6, ,880 6: ,809 6,016 +14 
NOW 390 3// 318 +23 
Savings 1. ,229 1. ,262 1,202 + 2 
Time 5. ,2/1 5. ,185 4,467 +18 

Credit Union Deposits 1, ,182 1. ,164 655 +80 
Share Drafts 132 130 72 +83 
Savings & Time 1, ,044 1, ,041 571 +83 

Notes: All deposit data are extracted from the Federal Reserve Report of Transaction Accounts, other Deposits and Vault Cash (FR2900), 
and are reported for the average of the week ending the 1st Monday of the month. Most recent data, reported by institutions with over 
$28.6 million in deposits and $2.9 million of reserve requirements as of June 1987, represents 95% of deposits in the six state area. 
The major differences between this report and the "call report" are size, the treatment of interbank deposits, and the treatment of float. 
The total deposit data generated from the Report of Transaction Accounts eliminates interbank deposits by reporting the net of deposits 
"due to" and "due from" other depository institutions. The Report of Transaction Accounts subtracts cash in process of collection from 
demand deposits, while the call report does not. The Southeast data represent the total of the six states. Subcategories were chosen 
on a selective basis and do not add to total. 
* = fewer than four institutions reporting. 
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% EMPLOYMENT 

ANN. 
NOV OCT NOV % 
1987 1987 1986 CHG 

ANN. 
NOV OCT NOV X 
1987 1987 1986 CHG 

Civilian Labor Force - thous. 120,611 120,744 118,623 + 2 Nonfarm Employment - thous. 104. ,095 103. ,773 101,234 + 3 
Total Employed - thous. 113,809 113,898 110,751 + 3 Manufacturing 19. ,382 19, ,352 19,014 + 2 
Total Unemployed - thous. 6,802 6,845 7,872 -14 Construction 5. ,210 5. ,311 5,143 + 1 

Unemployment Rate - % SA 5.9 6.0 6.9 Trade 24. ,526 24. ,316 24,018 + 2 
Insured Unemployment - thous. N.A. N.A. N.A. Government 17. ,592 17. ,412 17,234 + 2 
Insured Unempl. Rate - % N.A. N.A. N.A. Services 24. ,499 24. ,506 23,452 + 4 
Mfg. Avg. Wkly. Hours 41.4 41.3 41.0 + 1 Fin., Ins. & Real Est. 6. ,635 6. ,630 6,397 + 4 
Mfg. Avg. Wkly. Earn. - S 414 411 401 + 3 Trans., Com. & Pub. Util. 5. ,485 5, ,477 5,305 + 3 

Civilian Labor Force - thous. 16,426 16,530 16,109 + 2 Nonfarm Employment - thous. 11,569 11. ,510 11,271 + 3 
Total Employed - thous. 15,368 15,489 14,857 + 3 Manufacturing 2,376 2, ,369 2,324 + 1 
Total Unemployed - thous. 1,058 1,040 1,252 -16 Construction 806 811 797 + 1 

Unemployment Rate - % SA 6.7 6.6 8.1 Trade 3,424 3. ,386 3,329 + 3 
Insured Unemployment - thous. N.A. N.A. N.A. Government 2,384 2. ,372 2,317 + 3 
Insured Unempl. Rate - % N.A. N.A. N.A. Services 2,980 2. ,971 2,872 + 4 
Mfg. Avg. Wkly. Hours 41.6 41.6 41.3 + 1 Fin., Ins. & Real Est. 798 799 779 + 2 
Mfg. Avg. Wkly. Earn. - $ 365 364 357 + 2 Trans., Com. & Pub. Util. 746 746 727 + 3 

Civilian Labor Force - thous. 1,913 1,930 1,899 + 1 Nonfarm Employment - thous. 1,503 1,503 1,473 + 2 
Total Employed - thous. 1,782 1,796 1,717 + 4 Manufacturing 364 364 356 + 2 
Total Unemployed - thous. 131 134 182 -28 Construction 76 78 76 0 

Unemployment Rate - % SA 7.2 6.6 10.1 Trade 336 333 329 + 2 
Insured Unemployment - thous. N.A. N.A. N.A. Government 303 302 298 + 2 
Insured Unempl. Rate - % N.A. N.A. N.A. Services 271 272 261 + 4 
Mfg. Avg. Wkly. Hours 41.7 41.7 41.1 + 1 Fin., Ins. & Real Est. 70 70 70 0 
Mfg. Avg. Wkly. Earn. - $ 368 367 356 + 3 Trans., Com. & Pub. Util. 71 72 71 0 

Civilian Labor Force - thous. 5,929 1,930 1,899 + 1 Nonfarm Employment - thous. 4,898 4. ,843 4,689 + 4 
Total Employed - thous. 5,626 1,796 1,717 + 4 Manufacturing 532 528 521 + 2 
Total Unemployed - thous. 303 134 182 -28 Construction 347 346 343 + 2 

Unemployment Rate - % SA 5.2 4.7 5.6 Trade 1,347 1. ,320 1,274 + 6 
Insured Unemployment - thous. N.A. N.A. N.A. Government 757 748 718 + 5 
Insured Unempl. Rate - % N.A. N.A. N.A. Services 1,291 1 ,279 1,228 + 5 
Mfg. Avg. Wkly. Hours 41.0 40.4 41.1 - 0 Fin., Ins. & Real Est. 359 358 347 + 3 
Mfg. Avg. Wkly. Earn. - $ 338 330 333 + 1 Trans., Com. & Pub. Util. 254 253 248 + 2 

Civilian Labor Force - thous. 3,067 3,085 3,029 + 4 Nonfarm Employment - thous. 2,778 2,775 2,735 + 2 
Total Employed - thous. 2,900 2,927 2,857 + 5 Manufacturing 575 573 567 + 1 
Total Unemployed - thous. 166 158 173 - 4 Construction 160 160 164 + 2 

Unemployment Rate - % SA 5.6 5.5 5.9 Trade 702 700 693 + 1 
Insured Unemployment - thous. N.A. N.A. N.A. Government 472 471 457 + 3 
Insured Unempl. Rate - % N.A. N.A. N.A. Services 538 540 522 + 3 
Mfg. Avg. Wkly. Hours 42.0 42.6 41.2 + 2 Fin., Ins. & Real Est. 150 150 149 + 1 
Mfg. Avg. Wkly. Earn. - $ 355 359 344 • 3 Trans., Com. & Pub. Util. 172 172 168 + 2 

Civilian Labor Force - thous. 1,973 1,995 1,981 - 0 Nonfarm Employment - thous. 1,511 1,511 1,514 - 1 
Total Employed - thous. 1,766 1,790 1,715 + 3 Manufacturing 172 172 167 + 3 
Total Unemployed - thous. 207 204 199 + 4 Construction 85 86 88 - 3 

Unemployment Rate - % SA 11.0 10.9 14.1 Trade 362 361 368 - 2 
Insured Unemployment - thous. N.A. N.A. N.A. Government 318 318 323 - 2 
Insured Unempl. Rate - % N.A. N.A. N.A. Services 323 323 318 + 2 
Mfg. Avg. Wkly. Hours 42.1 42.3 42.5 - 0 Fin., Ins. & Real Est. 83 88 85 - 2 
Mfg. Avg. Wkly. Earn. - $ 447 455 449 - 0 Trans., Com. & Pub. Util. 107 108 106 + 1 

Civilian Labor Force - thous. 1,163 1,178 1,168 0 Nonfarm Employment - thous. 879 878 860 + 2 
Total Employed - thous. 1,058 1,069 1,037 + 2 Manufacturing 228 227 223 + 2 
Total Unemployed - thous. 110 108 131 -16 Construction 36 36 36 0 

Unemployment Rate - % SA 10.2 10.2 12.4 Trade 191 189 187 + 2 
Insured Unemployment - thous. N.A. N.A. N.A. Government 199 198 194 + 3 
Insured Unempl. Rate - % N.A. N.A. N.A. Services 140 140 136 + 3 
Mfg. Avg. Wkly. Hours 40.7 40.7 40.1 + 1 Fin., Ins. & Real Est. 39 39 38 + 3 
Mfg. Avg. Wkly. Earn. - $ 311 309 301 + 3 Trans., Com. & Pub. Util. 40 41 40 0 

Civilian Labor Force - thous. 2,376 2,381 2,339 + 2 
Total Employed - thous. 2,235 2,242 2,158 + 4 
Total Unemployed - thous. 141 139 181 -22 

Unemployment Rate - % SA 6.4 6.7 6.2 
Insured Unemployment - thous. N.A. N.A. N.A. 

Insured Unempl. Rate - % N.A. N.A. N.A. 
Mfg. Avg. Wkly. Hours 42.2 41.8 41.8 + 2 
Mfg. Avg. Wkly. Earn. - $ 370 365 359 + 3 

Nonfarm Employment - thous. 2,050 2,048 1,981 + 3 
Manufacturing 505 505 489 + 3 
Construction 102 103 90 + 13 
Trade 486 483 479 + 1 
Government 335 334 327 + 2 
Services 418 418 406 + 3 
Fin., Ins. & Real Est. 97 98 91 + / 

Trans., Com. & Pub. Util. 100 100 94 + 6 

NOTES: All labor force data are from Bureau of Labor Statistics reports supplied by state agencies. 
Only the unemployment rate data are seasonally adjusted. 
The Southeast data represent the total of the six states. 
N.A. = Not Available. 
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s GENERAL 

LATEST CURR. 
DATA PERIOD 

PREV. 
PERIOD 

ANN. 
YEAR % 
AGO CHG. 

DEC 
1987 

NOV 
1987 

ANN. 
DEC % 

1986 CHG. 

Personal Income 
. bil. - SAAR) 

Taxable Sales bil. 
Plane Pass. Arr. (thous.) 
Petroleum Prod, (thous.) 
Consumer Price Index 

1967=100 
Kilowatt Hours - mils. 

Personal Income 
. bil. - SAAR) 

Taxable Sales - $ bil. 
Plane Pass. Arr. (thous.) 
Petroleum Prod, (thous.) 
Consumer Price Index 

1967=100 
Kilowatt Hours - mils. 

NOV 

NOV 
SEPT 

3,705.2 
N.A. 
N.A. 

8,280.1 

345.8 
216.4 

3,660.3 3,523.8 + 5 
N.A. N.A. 
N.A. N.A. 

8,207.9 8,458.6 - 2 

345.3 
235.6 

330.8 + 5 
202.8 + 7 

Agriculture 
Prices Rec'd by Farmers 

Index (1977=100) 
Broiler Placements (thous.) 
Calf Prices ( per cwt.) 
Broiler Prices (t per lb.) 
Soybean Prices ( per bu.) , 

Broiler Feed Cost (S per ton) (Q4)193 

128 131 121 + 6 
91,460 85,094 85,554 + 7 
83.00 81.30 62.20 +33 
24.60 26.40 30.60 -20 
5.57 5.27 4.67 +19 

(Q4)193 (Q2)193 (Q4)177 + 9 

Q2 456 4 449 0 430.2 6 
N.A. N.A. N.A. 

NOV N.A. 5,508.2 5,184.5 
NOV 1,360.7 1,379.8 1,532.0 -11 

N.A. N.A. N.A. 
SEPT 39.0 42.1 36.4 + 7 

Agriculture 
rices Rec'd by Farmers 

Index (197"" 100) 
Broiler Placements (thous.) 
Calf Prices ($ per cwt.) 
Broiler Prices (t per lb.) 
Soybean Prices ($ per bu.' 

121 
38,697 
79.02 
22.68 
5.72 

133 111 + 9 
35,197 35,592 +10 
77.19 58.60 +35 
24.34 29.80 -24 
5.43 4.80 +19 

(Q3)181 (03)179 + 4 

Personal Income 
bil. - SAAR) 

Taxable Sales - $ bi 1. 
Plane Pass. Arr. (thous.) 
Petroleum Prod, (thous.) 
Consumer Price Index 

1967=100 
Kilowatt Hours - mils. 

Personal Income 
( bil. - SAAR) 

Taxable Sales - $ bil. 
Plane Pass. Arr. (thous.) 
Petroleum Prod, (thous.) 
Consumer Price Index 

1977=100 MIAMI 
Kilowatt Hours - mils. 

Personal Income 
( bil. - SAAR) 

Taxable Sales - $ bil. 
Plane Pass. Arr. (thous 
Petroleum Prod, (thous. 
Consumer Price Index 

1967=100 
Kilowatt Hours - mils. 

02 48.0 47.5 45.6 + 5 
N.A. N.A. N.A. 

NOV 161.8 168.6 130.8 +24 
NOV 58.0 58.0 56.0 + 4 

N.A. N.A. N.A. 
SEPT 5.0 5.9 4.8 + 4 

Q2 183.4 178.5 170.0 + 8 

NOV N.A. 2,569.4 2,523.8 
NOV 21.0 21.0 26.0 -19 

NOV SEP NOV 
183.4 181.3 175.8 + 4 

SEPT 12.7 12.6 11.5 +10 

SEPT 

Agriculture 
Farm Cash Receipts - $ mil. 

Dates: SEPT., SEPT. 
Broiler Placements (thous.) 
Calf Prices ($ per cwt.) 
Broiler Prices (i per lb.) 
Soybean Prices ($ per bu.) 
Broiler Feed Cost ($ per ton) 

Agriculture 
Farm Cash Receipts - $ mil. 

Dates: SEPT., SEPT. 
Broiler Placements (thous.) 
Calf Prices (S per cwt.) 
Broiler Prices (c per lb.) 
Soybean Prices (S per bu.) 
Broiler Feed Cost ($ per ton) 

Agriculture 
Farm Cash Receipts - S mil. 

Dates: SEPT., SEPT. 
Broiler Placements (thous.) 
Calf Prices ($ per cwt.) 
Broiler Prices (t per lb.) 
Soybean Prices ($ per bu.) 
Broiler Feed Cost ($ per ton) 

1,309 
13,867 
76.30 
21.90 
5.64 

1,345 - 3 
12,426 12,517 +11 
75.40 58.50 +30 
24.00 28.00 -22 
5.33 4.79 +18 
185 191 - 1 

4,085 3,727 +10 
2,540 2,248 2,353 + 8 
86.50 81.00 61.00 +42 
23.00 24.60 30.00 -23 
5.64 5.33 4.79 +18 
189 185 191 - 1 

2,174 -17 
13,839 14,044 + 8 
74.60 53.50 +40 
23.50 29.50 -25 
5.52 4.71 +21 
185 191 + 1 

Personal Income 
(S bil. - SAAR) 

Taxable Sales - $ bi1. 
Plane Pass. Arr. (thous. 
Petroleum Prod, (thous.) 
Consumer Price Index 

1967=100 
Kilowatt Hours - mils. 

NOV 
NOV 

SEPT 

50.2 
N.A. 

334.1 
1,206.7 

50.1 
N.A. 

338.2 
1,225.8 

50.6 
N.A. 

302.7 
1,371.0 

N.A. 
5.8 

+10 
-12 

+ 2 

Agriculture 
Farm Cash Receipts - $ mil. 

Dates: SEPT., SEPT. 
Broiler Placements (thous.) 
Calf Prices ($ per cwt.) 
Broiler Prices (t per lb.) 
Soybean Prices ($ per bu.) 
Broiler Feed Cost (S per ton) 

670 698 - 4 
N.A. N.A. N.A. 

78.00 83.00 58.50 +33 
23.00 24.60 30.00 -23 
5.71 5.49 4.70 +21 
178 165 144 +24 

Personal Income 
. bil. - SAAR) 

Taxable Sales - $ bil. 
Plane Pass. Arr. (thous.) 
Petroleum Prod, (thous.) 
Consumer Price Index 

1967=100 
Kilowatt Hours - mils. 

Q2 26.5 26 5 25.5 + 4 
N.A. N.A. N.A. 

NOV 39.2 42.2 38.0 + 3 
NOV 75.0 75.0 79.0 - 5 

N.A. N.A. N.A. 
SEPT 2.8 3.0 2.6 + 8 

Agriculture 
Farm Cash Receipts - S mil. 

Dates: SEPT., SEPT. 896 
Broiler Placements (thous.) 7,082 
Calf Prices ($ per cwt.) 80.70 
Broiler Prices (t per lb.) 25.00 
Soybean Prices ($ per bu.) 5.73 
Broiler Feed Cost ($ per ton) 178 

6,684 
77.70 
26.30 
5.43 
165 

966 
6,678 
62.00 
33.20 
4.88 
144 

- 7 
+ 6 
+30 
-25 
+17 
+24 

Personal Income 
. bil. - SAAR) 

Taxable Sales - $ bil. 
Plane Pass. Arr. (thous.; 
Petroleum Prod, (thous.)' 
Consumer Price Index 

1967=100 
Kilowatt Hours - mils. 

Q2 61.4 60.6 57.2 + 7 
N.A. N.A. N.A. 

NOV 329.2 341.0 288.1 +14 
N.A. N.A. N.A. 

N.A. N.A. N.A. 
SEPT 6.5 7.0 5.9 +10 

Agriculture 
Farm Cash Receipts - $ mil. 

Dates: SEPT., SEPT. 
Broiler Placements (thous.) 
Calf Prices ($ per cwt.) 
Broiler Prices (t per lb.) 
Soybean Prices ($ per bu.) 
Broiler Feed Cost ($ per ton) 

1,197 1,128 + 6 
N.A. N.A. N.A. 

76.50 72.90 56.80 +35 
23.00 24.60 30.00 -23 
5.80 5.37 4.88 +19 
202 208 181 +12 
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CONSTRUCTION 

(12-month cumulative rate) 

NOV 
1987 

OCT 
1987 

ANN. 
NOV % 
1986 CHG. 

NOV 
1987 

OCT 
1987 

ANN. 
NOV X 
1986 CHG. 

Nonresidential Building Permits - $ Mil. 
Total Nonresidential 

Industrial Bldgs. 
Offices 
Stores 
Hospitals 
Schools 

51. ,050 50,873 49. ,008 + 4 
). ,61b 7,650 7. ,650 -13 

13. ,70/ 13,863 14. ,336 - 4 
12. ,894 12,664 11. ,96? + a 
2. ,453 2,423 2. , 545 - 4 
1. ,035 1,033 1. ,236 -16 

Residential Building Permits 
Value - $ Mil. 

Residential Permits - Thous. 
Single-family units 
Multifamily units 

Total Building Permits 
Value - $ Mil. 

96,211 95,926 93,226 + 3 

1,042.3 
520.0 

1,041.6 1,056.0 - 1 
528.5 684.0 -24 

143,924 143,462 142,234 + 1 

Nonresidential Building Permits - $ Mil. Residential Building Permits 
Total Nonresidential 7,856 7,766 8,001 - 2 Value - $ Mil. 15,817 15,788 15,875 - 0 

Industrial Bldgs. 917 924 1,091 -16 Residential Permits - Thous. 
15,817 15,788 15,875 - 0 

Offices 1,819 1,833 1,958 - 7 Single-family units 204.6 204.6 205.6 - 0 
Stores 2,417 2,311 2,304 + 5 Multifamily units 109.0 111.5 145.9 -25 
Hospitals 566 585 422 +34 Total Building Permits 

111.5 145.9 -25 

Schools 260 265 160 +62 Value - $ Mil. 23,264 23 , 524 23,876 - 3 

Nonresidential building Permits - $ Mil. Residential Building Permits 
Total Nonresidential 537 532 577 - 7 Value - $ Mil. 643 642 668 - 4 

Industrial Bldgs. 30 41 76 -61 Residential Permits - Thous. 
643 642 

Offices 213 182 133 +60 Single-family units 10.6 10.6 10.9 - 3 
Stores 173 174 171 + 1 Multifamily units 4.3 4.2 8.0 -46 
Hospitals 13 14 24 -46 Total Building Permits 

4.2 8.0 -46 

Schools 22 22 17 +29 Value - $ Mil. 1,181 1,174 1,245 -14 

Nonresidential Building Permits - S Mil. Residential Building Permits 
Total Nonresidential 3,795 3,792 3,922 - 3 Value - $ Mil. 9,106 9,103 8,671 + 5 

Industrial Bldgs. 374 382 422 -11 Residential Permits - Thous. 
9,106 9,103 8,671 

Offices 772 782 963 -20 Single-family units 111.3 111.4 105.9 + 5 
Stores 1,091 1,083 1,118 - 2 Multifamily units 76.9 78.3 91.3 -16 
Hospi tals 287 301 241 +19 Total Building Permits 

91.3 -16 

Schools 96 97 45 +113 Value - $ Mil. 12,901 12,895 12,593 +2 

rionresinenua 1 suiiaing Permits - 1 Mil. Residential Building Permits 
Total Nonresidential 1,820 1,785 1,752 + 4 Value - $ Mil. 3,555 3,530 3,771 + 2 

Industrial Bldgs. 268 251 341 -22 Residential Permits - Thous. 
3,530 3,771 

Offices 460 496 389 +18 Single-family units 48.1 48.0 51.5 -17 
Stores 578 529 493 +17 Multifamily units 17.3 17.9 26.1 -34 
Hospitals 118 122 37 +219 Total Building Permits 

17.9 26.1 -34 

Schools 97 98 38 +155 Value - $ Mil. 4,996 5,316 5,523 -10 

Nonresidential Building Permits - S Mil. Residential Building Permits 
Total Nonresidential 397 404 581 -32 Value - $ Mil. 435 433 587 -26 

Industrial Bldgs. 17 16 45 -62 Residential Permits - Thous. 
435 433 587 -26 

Offices 81 88 172 -53 Single-family units 7.0 7.0 8.8 -21 
Stores 163 156 152 + 7 Multifamily units 0.7 0.7 2.8 -75 
Hospitals 85 87 43 +98 Total Building Permits 

0.7 -75 

Schools 16 20 41 -61 Value - $ Mil. 831 837 1,168 -29 

Nonresidential Building Permits - $ Mil. Residential Building Permits 
Total Nonresidential 227 231 257 -32 Value - S Mil. 299 300 356 -16 

Industrial Bldgs. 27 29 28 -62 Residential Permits - Thous. 
300 356 -16 

Offices 57 53 62 -53 Single-family units 5.0 5.0 5.8 -14 
Stores 67 70 83 + 7 Multifamily units 1.0 1.1 2.7 -63 
Hospitals 19 22 22 +98 Total Building Permits 

1.1 2.7 -63 

Schools 12 11 8 +50 Value - $ Mil. 526 531 613 -14 

Nonresidential Building Permits - $ Mil. Residential Building Permits 
Total Nonresidential 1,080 1,021 912 +18 Value - S Mil. 1,779 1,779 1,821 - 2 

Industrial Bldgs. 201 207 180 +12 Residential Permits - Thous. 
1,779 1,821 

Offices 237 231 238 - 0 Single-family units 22.7 22.6 22.7 0 
Stores 345 298 285 +21 Multifamily units 8.8 9.3 15.0 -41 
Hospitals 43 40 55 -28 Total Building Permits 

9.3 15.0 -41 

Schools 17 17 12 +42 Value - $ Mil. 2,829 2,770 2,733 + 4 

NOTES: Data supplied by the U. S. Bureau of the Census, Housing Units Authorized By Building Permits and Public Contracts, C-40. 
Nonresidential data exclude the cost of construction for publicly owned buildings. The Southeast data represent the total of the six 
states. 
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